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Transition metal nitrides have already drawn a lot of research and have many different areas of 

application. They have favorable mechanical properties, good corrosion resistance and exhibit many 

different colors. ZrN is considered as a premium material with application as a diffusion barrier in 

microelectronics, as a protective coating with decorative purposes, and lately increasingly as an inert, 

wear-resistant diffusion barrier on biomedical implants [1]. ZrN is also studied for application in the 

field of solar cells and solar reflective windows. 

All different studies deposit the ZrN coatings with a specifically chosen set of parameters. Therefore it 

is hard to get a grip on the real influence of each parameter on the growth of the layer and its related 

properties. In our research group, a different research strategy has been employed to understand the 

growth of TiN thin films [2]. From the detailed study of the different substrate fluxes, a direct 

relationship with the intrinsic properties of the thin films can be found. This gives a better grasp to 

tailor certain functional properties (e.g. the density and reflection [3]) of the thin films. 

In this work, a similar research strategy is employed in order to link the influence of the external 

deposition parameters to the substrate fluxes. Therefore, the magnetron discharge is investigated for 

different nitrogen flows, different target-substrate distances and several pressures. The total energy 

flux towards the growing ZrN film is measured by means of a calorimetric probe. By obtaining the 

deposition rate by means of a quartz balance (for all deposition conditions), the energy flux per 

adparticle is calculated. This determines the film growth, according to the extended structure zone 

model. 

The separate contributions to the total energy flux can also be calculated with extra input from 

SIMTRA (a binary collision Monte Carlo simulation program, simulating the transport of sputtered Zr 

particles) and SRIM, but also from mass spectrometer, Langmuir probe measurements and other 

experimentally determined parameters (effective sputter yield, secondary electron emission yield). 

 

With this work, the influence of the external deposition conditions can be linked to the substrate 

fluxes, who in turn determine the intrinsic and hence also the functional properties of the ZrN thin 

films. 
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