SPARK DETECTION IN COATING INSTALLATIONS

The present inveniion relates to a method for spark detection in coating installations. Spark
in the present description denotes a breakthrough or breakdown voltage that can ocour
during plasma reatment in a vacuum chamber from a cathode 1o an anode. Such

isruptive breskdowns are unwanted uniess the process used happens o be arc

evaporation. if such sparks %5“%&’%88%%’2@:?},{ hit the workpleces o be treated, this can result in

the workpieces baing damage

According to the state of the art, the current flowing through the workpieces 1o be treated s
measured. During breakdowns, short-circuits will ocour, which resull in a very fast current
increase. For this reason, according o the state of the art, the current intensity s limited
(lotree). A3 so0n as the current fliowing through the workpieces exceeds the threshold valus

foseet, SWiHCH-0T s automalically initiated.

It practice, it is not workable (o sef an
depends on the respective charge, A maan current low bea. 16 tharefore measured cver a
ecific fime interval. f the current intensity suddenly increases within 3 given time At by

more than a specified value, this is recorded as spark and the process is interrupted

However, if Alis chosen too great, there will be no efficient switch-off and this can resultin
damages to the tool due {o sparking. A negative voliage {negative bias} is often applied 1o
the workpieces to be treated. in particular if low bias voltages are chosen, a Al that is oo

great wili result in sparks not being recorded.

if however Al is chosen too small, the changes in conductance for example through poorly

contacted tools can cause g current ”m%eaﬁe and thus result in an unwanted switching off

of the coating process. This is in particular the case i, for the treatment of the workpieces,
a comparatively high bias voliage is applied
So far. the one skilled in the art had 1o chose for Al the kind of compromises which for low

hias voltages did not lead 1o a sparking of the workpieces and which for high bias vollages



dicd not cause an unwanted switch-off due o current variations that had nothing 1o do with

sparks.

The primary object of the present invention is thus to provide a method by means of which

the one skilled in the ant does not need (o make the compromise mentioned above.

Aocording to the invention, the task is achieved by means of 2 methad according to which
4Alis chosen depending on the currently appliad bias voltage, According to the invention, Al
s automatically coupled {6 the bias voltages in such 2 manner that al g low bias voliage &

small 41 is chosen and at high bias voltage a high Al is chosen,

Figure 1 shows an inventive coating facility 1 with 2 bias generator 101 and a coating
chamber 103. The bias generator 101 comprises a power unit 105, In the bias generator,
its output capacity CG 1 07 is aisc shown. The inpul lead from the bias generator 101 to
the coating chamber 103 has an ohmic resistance RL and an inductance L. In the coating
facility, & plasma is generaled, which eads 1o an chmic plasma rasistance RPL, 2 plasms
inductance [PL and a plasma capaciiance CPL. A lightning in Figure 1 indicates in

particular & short-circult occurning afier a disruptive breakdown,

-

i Figure 1 s possibie (o distinguish that at the capacitive oulput of the bias generator,

because of the rapid procasses during a spark. the power unit 101 can be disregarded.

Therefore, in case of short-circuit, the flowing current is directly proportionat (o the voliage
specified by the oulput capacitance

in order now o determing which 4lis {0 be chosen for which voitage, different threshoid
vatues tor Al are set for a given bias vollage and the reasonable operating rangs is
determined, For this bigs voltage  the oolimum threshold value is set for examg%e at the

center of the operating range. The bia

‘J}

s voliage s subseguently changed, the operating
et 3 i

range is determined for the newly sei bias voltage and, with the center of the new operating



according 1o this dependency. 1 is possible in thes way 1o sulomatically getermineg the
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threshoid value both for low voliages as well as for high voitages and this ensures reliable



Cigims

P

1. Method for treating & workpiece in a vacuurm treatiment facilily whersin a negative
sias s applied to the workpiece and damage o the workpieces due o breakdowns during
the treatment process in the vacuum treatment facility is avoided by interrupting the
treatment process if the current flowing through the workpieces to be treated deviales
positively from the previously measured mean currert by more than a value 41
characterized in that the value Al is coupled in such & way {o the negative bias that it
incresses monotonousiy, and within at isast one range strictly monoctonously, with the

magnitude of the bias voltage.
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Z. Method according to claim 1, characterized in that Al increases linearty with the

Dias voliage.

3. Method according to one of the preceding claims, characterized in that to

generate the bias voliage, a generator with capacilive suiput s used.

4. Vacuum treatment faciiity for treating workpleces in vacuum, comprising:

- & vacuum chamber which can be evacuated,

a substrate holder i which workpleces ¢ be reated can be placed,

T

a bias generztor for applying a negative bias 1o the workpizces to be treated,

i

meaans for detecling the current flowing through the workpieces 1o be reated,
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means for averaging the detectad current through the workpiece

means for determining the deviation of the actual current through the workpieces

i

from the mean current and comparison with an automatically adjustable maximum aliowed
deviation 4l

characterized in that

the vacuum treaiment facility is designed in such a manner that the maximum

owed devigtion Al is automatically set depending on the bia
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5. Vacuum frestment facilily according to claim 4, charsclerized in that in

el

the maximum allowed deviation Al depends monotonously and preferably strictly

monoicnously from the magnitude of the bias voliags.
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Vacuum treatment facility according to claim 5, characterized inthat &

inearly on the bias voltage.

the faci



