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The aim of this study is to control in real time the deposition of thin films realized by means 

of a plasma reactor. The thin films are obtained by the HiPIMS (high power impulse 

magnetron sputtering [1]) plasma process since it is the only physical process currently able to 

ensure optimal compliance of the coatings on complex 3D substrates. the influence of the 

experimental parameters of the discharge must be correlated with the properties of the deposits, 

including thickness and crystallinity. To control this process, we use two plasma diagnostics: 

optical emission spectroscopy and mass spectrometry.  

Measurements of optical emission spectroscopy (OES) have been also realized to obtain the 

composition of the plasma. The influence of pressure, distance from the target, surfacing 

power, time of discharge and gas mixture is studied. For validation of the correlation between 

thickness and OES measurements on the neutral Ti, two series were performed. The first 

correlation, depending on the tD discharge time, between the thickness (determined by 

profilometry and scanning electron microscope SEM) and the intensity of the emission line of 

the neutral titanium Ti at 365 nm divided by the average current during the discharge <I>tD to 

take into account  the variation in the density of the electrons that creates the spontaneous 

emission of plasma. The second correlation, based on the percentage of O2 in the Ar/O2 

mixture, between the thickness and the intensity of the Ti-neutral emission line at 365 nm 

divided by the average current during discharge.  

We also study the influence of the temperature on the substrates between 0 and 500°C on the 

crystallinity of TiO2-type deposits in DC (direct current) [2] and HiPIMS processes [3]. The 

ions generated in HiPIMS mode should provide good crystallinity at lower temperatures than 

in DC mode.  
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