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The discharge voltage of a magnetron discharge operated at constant power or

constant current is inversely proportional to the ion induced secondary electron

emission (ISEE) coefficient. This parameter is a material property of the target

surface. Therefore, the discharge voltage usually changes, when a reactive gas is

added to an argon discharge, since at the target surface a chemical compound

consisting of the target and the reactive gas atoms is formed, the so-called target

poisoning. However, also the changed gas atmosphere has an influence onto the

discharge voltage change. Depla et al. [1] proposed a method to measure the

discharge voltage of a poisoned target shortly (some ms) after reigniting the discharge

in pure Argon. Under these constant conditions, the discharge voltage can be directly

related to the ISEE coefficient of the changed target surface.

Several studies about the discharge voltage behavior of various target materials with

reactive atmospheres containing oxygen or nitrogen have been published. However,

there exist no systematic studies for other reactive gases like H

2

S or H

2

Se. Magnetron

sputtering depositions with hydrogen sulfide or selenide as reactive gas are especially

interesting for the deposition of thin films for solar cells, especially for

Cu(In,Ga)(S,Se)

2

 absorber layers which are studied in detail in our group. First

investigations on the discharge voltage behavior during sputtering from In or CuGa

targets in dependence of the H

2

S or H

2

Se content showed a quite complex behavior,

which can be explained by the formation of different phases at the target surfaces in

dependence on the reactive gas content and the time of exposure. This different

phases exhibit different ISEE coefficients, which influences the corresponding

discharge voltage.

For a more fundamental understanding, various metallic targets covering a wide

range of ISEE coefficients of the pure metals, were studied under identical conditions

(same magnetron, discharge voltage, argon pressure and chamber geometry) for the

reactive gases N

2

, O

2

, H

2

S and H

2

Se.
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