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Optical emission spectroscopy of pulsed magnetron sputtering plasma
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One of the most commonly applied methods of fabrication of thin films is magnetron

sputtering in inert (Ar), or reactive (O

2

) atmosphere. Better control of deposition process

is enabled by determination of the relations between technological parameters of

magnetron sputtering process (density of power dissipated in the target, composition

and pressure of working gases, target – substrate distance), chemical composition of

plasma (concentration ratio of ions and atoms) and stoichiometric composition of

deposited layers.

The chemical composition of magnetron sputtering plasma for fabricated Zn-Bi and

Ni-Fe layers was studied by means of optical spectrophotometry. The investigates were

performed in the range from 200 - 800nm with the resolution of 0.05nm. Targets with a

diameter of 100mm were sputtered in pure argon atmosphere by pulse magnetron

sputtering method. The gas pressure was changed from 0.2 to 8.0 Pa. Before

deposition, the chamber was evacuated to the pressure below 0.06 Pa. The distance

target substrate was changed from 1 to 8 cm. The peak values of relative intensities

were comparable with standards. For selected wave length the ratios of intensity of

characteristic optical lines of bismuth and zinc – I

Bi

/I

Zn

, and iron and nickel – I

Fe

/I

Ni

 were

studied.

It was shown that the intensity of the optical lines is different from the standard ones. It

was stated that the ratio of emission lines of components (Bi, Zn, Fe, Ni) in the plasma

range is a function of power density – P dissipated in the target, the distance – d target

– substrate, and working gas pressure. It was also proven that chemical composition of

deposited layers depends on the intensity ratio I

Bi

/I

Zn

 and I

Fe

/I

Ni

.
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