IGNITION 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 preamble of claim 1. An arc evaporator as mentioned 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) Mechanical closing and opening of a contact between the cathode and the anode, wherein
the current is limited typically to 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 cathqeapran s the SIosKiE o4 Gt s Alpys slapask- fsfigure 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 the trigger finger 7 is 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
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electric spgpkpyer 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

enerates an initial spark on the target 5. The electric circuit 2
9 En arc evaporator as ment;&edsabove, also ca Iled 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
lgnition devices for arc evaporation sources can essentially be divided into 3 groups:

a) Mechanical closing and opening of a contact between the cathode and the anode,
wherein the current is limited typically to 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 the trigger finger 7 is 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 generated 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) Ignition of the arc discharge through an eleciric 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 puise from a

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



driven by the pulse 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 must generally be protected by a circuit 11 from the high-voltage pulse. c)Ignition
through an electrically conducting bridge This is achieved for example by means of a device according
to figure 3. While the arc source is in operation, an isolator 17 placed between the anode and the
cathode 5 is coated. In case a conductive layer is coated, a resistor bridge 15 is created between the
cathode and the anode. Through a high-voltage pulse (up to approx. 500V) overlaying the arc supply,
a current is coMINRAY dhe PuEerasearies ol skatestivasedierdianolibeaindiahsed tse conductive
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during the operation of the source. In_the case of a virgin source, the process is initialized by
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switch from the target 1 to a target N (up to four targets, in the example). The vantage is however
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fingertip is not coated, longer lifetimes can be achieved. Furthermore, the reliability of the ignition is
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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.

Such a device is disclosed 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 complex drive design.



In a first embodiment, the trigger finger is mounted on a rotation axis and the rotation axis is placed at
a tilt between the targets, so that when the rotation axis is rotated, the fingertip is moved along a
circular segment, with the plane of the circular segment crossing the plane in which the two targets are
placed. In a second embodiment, the trigger finger is directed linearly along a slotted element. The
slotted element causes the fingertip to descend ontg the corresponding target as well as the fingertip
to rise up from the target. A third embodiment of the present invention represents a combination of the
first embodiment and of the second embodiment. This means that the finger is again mounted on a
rotation altits thesefovecadashadniedoie senionablditasttgnaptsdvertigthtorotsioredRist santiat it can be

rotatted g AR BSRBRALYH e roiakan s B Respendis pEe [ ile s ff the finger.
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and by means of different embodiments. Figure 4 shows a first embodiment of the presént invention
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during the coating operation of the arc sources, which enables a long lifetime without cleaning. A
further aiiva tage of thi emlgo iment is that the trigger points, i.e. the points at which the fingertip 31
touches H@gﬁﬁa%gg%ﬁmsq r nir@g’eé ngre %H&%&%ﬁ%ﬁﬂ?%?%%ﬂﬁﬂecﬁgtﬁii‘ﬁéer finger. It
is thus nekisdsgdseaey tat adjittidhesdistincesgutihe stiekevmey emedtavidenithe treeitsdriaees
changes..in, particular through target erosion due to the coating progess. Figure 5 shows a second
embodinﬁigﬁtg gp‘%ﬁ% 'ﬁr%‘é%%? ?{r)l{}gn iGn° a[rri%%%rpﬁﬁée\ytfb %Fi)an g|sD E%% ?HS% IS Thil 503 in a
movabledtasisiog Swetbiriedambemihveetival targeteas| plagatermore, 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
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figure 5.
g The slotted element causes the fingertip to descend onto the corresponding target as

well as the fingertip to rise up from the target.

A third embodiment of the present invention represents a combination of the first
embodiment and of the second embodiment. This means that the finger is again
mounted on a rotation axis. It is however mounted in a movable fashion relative to this
rotation axis so that it can be rotated around the axis perpendicularly to the rotation axis
and perpendicularly to the axis of the finger. This rotation is, however, in turn limited
through a slotted element. When the rotation axis is rotated, the fingertip moves
according to the prescribed rotation and according to the requirements of the slotted
element.



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 skilled
in the art will understand that this embodiment can be expanded to any number of targets. The added
advantage 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 thé first and of the second embodiments. The slotted
element mentioned in the second embodiment is formed here into a cylindrical sleeve 601. The trigger

finger 603reambentliatRi Acn s aRRXIsRARYIRbIPIhe-exipens tds,2ed eF3R8tRILS3 theicylinder's

center-point. The trigger finger is guided on a forced path by the slotted element ot the sleeve. The
inventior%ﬂﬁ%"g (21584 FRRREIBEIES of examples with several targets. It must however be noted
that the aspect of moving the ignition finger into a protected park position before coating can also be
used witlrigdvartabevs théreheewbaireanlyfdhe taegenisnudodicgmitétt path die ipndtionnfinger. 6 List of

referenceq NAEHI TSN AMBE RG BIIGEILs S CRIPLS ISR LPEE ntially in a first plane.
Additionally, an ignition device 27 with a trigger finger 29 and fingertip 31 is provided.
The ignition device further comprises an axte 33 on which the trigger finger 29 is fixedly
placed. According to the invention, the axis of the axle 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 lies in a plane that crosses the plane defined by the
target in the region of the farget. 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
zenith of the arc of circle. The trigger finger is thus only negligibly soiled during the
coating 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
swiveling the trigger finger. It is thus not necessary to adjust the distances or the stroke
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 on a rail 503 in @ 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 rail 503. Three targets 507, 509, 511 are also shown in figure 5.
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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 to any number of targets. The added advantage 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 slotied
element mentioned in the second embodiment 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 cylinder's 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 into a protected park
position before coating can also be used with advantage in the case where only one

target is to be ignited with the ignition finger.
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601Sleeve 603Trigger finger 7 Claims 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 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 provided, characterized in that the
means for executing the movement include 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 crossegnoth targets. Arc source according to claim 1,
characterized in that the means for executing the movement comprise an axle, whose axis is tilted on

the first plane againg e yAmaANtbiadhaning Lien dnger wraiprdrgidhan i axie and i

that the drive is a rotation drive that is capable of rotating the axle, and in that the forced path consists
of an arc of cirdR'epiRFErRsEpEailVN DABI @RS 8nd B8R Britirerieafrstianiliie 8GwaY abcording to
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ignition finger is placed on the axle in a movable manner such that the height ot the fingertip, defined

by the perpend "HR 06T (NORRGAHPIBA VAR, RSB aRREHD UM Highns are
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surface of the second target are provided, characterized in that the means for
executing the movement include 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 movement comprise 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 consists of an arc of circle 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 axle 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.



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. 8 Arc source according to claim 4, characterized in that the drive is a rotation
drive with which the rail can be rotated. Device for the treatment of work-pieces under vacuum with an
arc source according to one of the preceding claims. 8.Device according to claim 7, being a coating
system. Device according to claim 8, being a plasma etching system.

6. Arc source according to claim 4, characterized in that the drive is a rotation drive

with which the rail can be rotated.

7. Device for the treatment of work-pieces under vacuum with an arc source

according to one of the preceding claims.
8. Device according to claim 7, being a coating system.

9. Device according to claim 8, being a plasma efching system.



