
PLASMA SOURCE 

a plasma source according preamble of claim 1. The present invention reLates 

The invention also rAl:~tR<:: 

discharge. 

generating plasma by means of a thermionic 

In this connection, a filament is means of current, results in the Am:i<:<:inn 

of electrons from hot surface The electron emission from hot 

follows the law first described by Richardson: 

whArA J is the emission current density, T is 

the electrons. 

and W is the work function of 

If the of the filament reaches a temperature which is grater approx. 2900K 

tungsten, sufficient electrons are emitted surface so that help, as soon 

as they are accelerated due to a voltage, argon gas is ionized to such an 

extend that plasma can be maintained. 

According to the of art, the heating of is achieved over a constant 

current strength. If an AC voltage is applied, a phase cut control allows the effective value 

of the current to regulated. When operating temperatures, 

material (e.g. evaporates, which results in diameter of filament being 

reduced. Consequently, the resistance of the filament as defined by the wire increase. 

If the heater current remains unchanged, a stronger will ensue and thus an 

accelerated evaporation of filament material. Within a short time, this results in a 

melting through. Figure 1a shows the diameter of the filament depending on the duration 

operation at constant heater current Accordingly, figure 1 b shows the filament temperature 

after an initially constant reduction of the wire diameter, 

quickly (pinch-through effect). 

filament burns through 
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The present invention has of nmM1r11nn a method with which such a fast burning 

through can be avoided and thus the 

can be increased. 

During their experiments to life, the inventors on the one 

hand that at a temperature of the filament wire that is maintained constant, wire 

diameter is reduced at a nearly constant rate. Figure 3 shows the the wire 

diameter depending on temperature 

and in comparison with a measurement at constant current strength. 

In their experiments, the inventors on other 

operating at a constant drop of potential between 

temperature of the filament remains nearly r.rn1st,mt 

decreases when the filament diameter decreases. 

have surprisingly noticed that 

filament and the plasma, 

the evaporation rate even 

According to the invention, the filament is thus operated not at constant current strength 

but at constant vo11taqe. 

The invention 

4 shows a source according to the state of art, which is placed on a 

vacuum chamber 1. plasma source comprises a source housing 3 an inlet 5 for 

argon gas. In the source housing a filament 9 is provided that is to a 

transformer 13 via openings 11 insulated from the source housing 

consists in the example a tungsten wire with a diameter of 2mm. is 

operated in the example with an voltage 50Hz. A heater current approx. 200A 

flows through the g_ If surface of filament 9 reaches a temperature greater 

than 2900K, a sufficient electrons are emitted from the filament 

when a discharge voltage is ao1011e1a by means of a voltage source 15 between vacuum 

chamber 15 and transformer 13, through the inlet 5 

inside of the source housing 3 can ionize. ignition of the discharge occurs in 

moment over a resistance that connects the source housing 3 with mass (not shown). 
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If there are enough load carriers, the discharge current can also be lead through the 

opening 17 (also called "orifice") into the vacuum chamber 1. 

According to the invention, the source housing as rm1r"'""ntc>rl in figure 5, electrically 

insulated by means of the insulation 7, is arranged on vacuum chamber 1 and the 

voltage the source housing 3 held in floating the supply line to 

filament 9 is measured. The filament 9 is heated through a current I. the filament, a 

voltac1e Vheiz, which can be adjusted by means of the drops. After the 

source body 3 has been mounted in an electrically floating manner, the inventive potential 

measurement between supply line designated as cathode the source housing can 

be assessed as characteristic for the state of the potential between the filament 9 and 

plasma 19 ignited inside the source housing, thus for of the exit of electrons 

from filament. According to the invention, 

for example by regulating 

the optimum 

heater voltage 

"'"tmn emission 

state is maintained essentially constant, 

The measurement Vnoat thus enables 

maintained. In this manner, the 

temperature of filament can maintained at an optimum. Optimum in 

means that at !his temperature, the evaporation filament material is acceptably 

low, yet sufficiently high lo ensure a sufficiently high emission of electrons for maintaining 

the plasma. This makes it possible to considerably the lifespan of the filament, 

its service life, as compared with the state of the art. 

According to one embodiment of the present invention, "'"''"m"" source arrangements 

heating and plasma etching of substrates can include a plasma sources that 

function according to the principle of thermionic emission. of the plasma 

sources are heated through applied voltages, wherein according to invention the 

applied voltages are regulated in such a manner that the voltage between the filament 

the floating source housing achieves a preferably essentially constant value between OV 

and -10V. 

Preferably, the heating takes place through a switched-mode power supply. According to 

this embodiment, source coils are provided at the individual plasma sources. The plasma 
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in the processing chamber is distributed over the processing through the 

combination of magnetic field of an coil of the magnetic fields of the 

source coils over the processing height. 

insulated anode can serve as discharge 

According to a further embodiment of 

processing chamber a floating 

invention, the transformer 13 is replaced 

by a so-called switched-mode power supply , as represented in figure 6. Such a 

switched-mode power supply comprises a ferrite core 23 around which windings of a 

coil 25 are wound (shown for only one part of the ferrite core), whilst supply 

to filament for example merely form a loop. According to invention, a ferrite 

core is provided on both supply lines to the filament and the discharge voltage Vo;sc is 

applied centrally on the side opposite the filament 9. this manner, i.e. by means of the 

switched-mode power supply, a very small and compact plasma source can achieved. 
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Claims 

1. Plasma source on a vacuum chamber for generating a plasma in the vacuum 

chamber, wherein source comprises a source housing with an opening 

protruding the vacuum chamber wherein, in the source housing, a filament is 

provided which a nPrllPr voltage can be through electric lines running insulated 

the source so that the filament can be heated by means current 

flow, characterized in that source is placed on the vacuum chamber in a 

manner electrically insulated therefrom, and in means are provided for measuring 

potential drop Ufioat between electric lines the source housing and means are 

provided for regulating the heater voltage that are designed in such a manner that they can 

prcJcE~ss the measured value 

Device with a plurality of plasma sources according claim 1, characterized in 

that the plasma sources are surrounded respectively by at least one source coil and the 

plasma sources are surrounded by an outer coil comprising several plasma sources 

extending above the processing ""'nm 

Device according lo claim 1 or 2, characterized in that heater voltage is fed by 

means of at least one switched-mode power wherein preferably a discharge 

voltage Udisc required for discharge is applied centrally and the filament. 

with source housing and filament is on the vacuum chamber in order to 

the plasma, the source housing is maintained opposite the vacuum chamber and 

the filament on a floating potential, i.e. in a floating manner, and wherein, in order 

maintain the plasma, the potential drop the filament and the source 

in"irt"' which a plasma is burning is measured the measured potential drop is for 

regulating a healer voltage applied the filament, wherein heater voltage results in a 

current heating the filament and thus in an emission of electrons. 
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5. Method according to claim 3, characterized in the heater voltage is regulated 

in such a manner that the potential 

essentially maintained constant. 

between the source housing and the filament is 

-1 

potential 

between the source housing and the fil~•m,>nl is maintained at values be1twEien OV and 

Method according to one of claims 3 and 4, characterized in that 


