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FIG. 2. XRD spectra of (a) TiNx, (b) ZrNx, (c) HfNx, and (d) TaNx 

PEALD films obtained by the θ/2θ technique. All deposited nitrides 

are (111) oriented poly-crystalline films. 

FIG. 3. (a) Resistivity and (b) temperature 
coefficient of resistance (TCR) of deposited nitride 
films. The lowest resistivity was obtained for TiNx 
films. Negative TCR values (semiconducting 
behavior) were obtained for TaNx and HfNx films.  

FIG. 1. HAADF-STEM micrographs acquired for (a) TiNx, (b) ZrNx, (c) HfNx, and (d) TaNx PEALD films. 
TiNx films exhibit large columnar grains, whereas the other deposited nitrides consist of smaller grains. 


