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Supplementary Table 

 

Table S1: List of samples investigated in this work, including the metal ratios determined by EDX, 
the cation to anion ratio determined by ERDA, the growth conditions, and the sample thickness 
measured with a stylus profilometer. The growth conditions are described with the substrate 
temperature TGrowth, the growth time tGrowth, the nitrogen flux reaching the plasma cell powered at 
400W N-flux, and TZn and TCa, the zinc and calcium effusion cell temperature, respectively. The 
expected ratios for c-CaZn2N2 are 0.67 and 1.5 for  Zn/(Zn+Ca) and (Zn+Ca)/(O+N), respectively.  

Zn/(Zn+Ca) 
(EDX) 

(Zn+Ca)/(O+N) 
(ERDA) 

Substrate 
  

TZn 

(°C) 
TCa 

(°C) 
N-flux 

@400W 
TGrowth 
(°C) 

tGrowth 
(min) 

Thickness 
(nm) 

0.34 1.38 Al2O3 (0001) 220 400 0.5 245 180 125 
0.39 1.41 Al2O3 (0001) 230 410 0.8 250 180 250 
0.40 1.38 Al2O3 (0001) 220 400 0.8 250 180 170 
0.41 - AlN (0001) 200 400 0.5 200 120 230 
0.45 - MgO (100) 200 400 0.5 170 120 240 
0.47 1.42 AlN (0001) 200 400 0.5 200 120 265 
0.55 - YSZ (100) 200 400 0.5 180 120 310 
0.57 - YSZ (100) 200 400 0.5 180 120 300 
0.61 - AlN (0001) 210 400 0.8 200 120 250 
0.64 - YSZ (100) 200 400 0.5 170 120 330 
0.68 - GaN:Fe (0001) 210 400 0.5 200 120 150 
0.69 - YSZ (100) 200 400 0.5 160 120 - 
0.70 - AlN (0001) 210 400 0.8 200 120 180 
0.73 - YSZ (100) 200 400 0.5 150 60 - 
0.74 1.39 AlN (0001) 200 400 0.8 170 90 125 
0.78 1.39 AlN (0001) 195 400 0.8 150 120 140 
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Supplementary Figures 

 

Figure S1. Oxygen content as a function of the concentration of the other elements, determined by 
ERDA (O and N) and RBS (Ca and Zn) measurements. The elemental composition is given in 
at.%. a) O as a function of Zn, b) O as a function of Ca. c) O as a function of N, and d) O as a 
function of the growth rate in nm∙min-1.  

 

Figure S2. Zn to Ca ratio determined by EDX measurements as a function of the growth 
temperature. All growth parameters other than the substrate temperature were held constant, with 
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a Zn cell temperature TZn of 200 °C, Ca cell temperature of TCa of 450 °C, and N2 flux of 0.8 sccm 
with a plasma power of 400 W.  

 

Figure S3. Tauc plots analysis of the absorption coefficient of amorphous (filled circles) and 
crystalline (empty hexagons) Ca-Zn-N films as obtained by PDS (see Figure 3a for complete 
spectra). The table on the right-hand side provides the band gap values as a function of composition, as 
obtained from this analysis. 

 

 

Figure S4. Band gap determined with the Iso04 method, defined as the energy for which α is equal 
to 104 cm-1, determined for the amorphous and crystalline Ca-Zn-N films. Vertical grey lines at the 
expected stoichiometric ratios of Ca2ZnN2 and CaZn2N2 are added as a guide to the eye. 
Additionally, the expected theoretical crystalline phase band gap values from the literature are 
provided as blue crosses.1, 2 
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