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Abstract 

We have studied the optimal deposition conditions for the production of low-oxygen-content Zinc nitride films (ZnON) by 
Pulsed Laser Deposition (PLD). In particular, substrate temperature has been varied between 100 and 500 ºC. The film 
properties, particularly its morphology, showed a strong dependence on substrate temperature. Substrate temperatures beyond 
350ºC led to highly crystalline and smooth films with a band gap of 3.32 eV and with resistivities ranging from 10-2 to 100 Ωcm. 
Film quality and surface oxygen content changed rapidly with exposure to air as evidenced by XPS analysis.   
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1. Introduction 

Zinc Nitride (Zn3N2) is a group II-V compound semiconductor with cubic antibixyte structure, with a lattice 
constant of a = 9.78 Å [1]. In recent years it has drawn the attention of several research groups since it is a 
promising semiconductor to use in various electronic and optoelectronic applications (photovoltaic, sensors, TFTs, 
for example) owing to low cost and ecological friendliness.  
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The deposition of zinc nitride by Pulsed Laser Deposition (PLD) has not yet been extensively studied, to our 
knowledge, it has only been produced by S. Simi et al. [2] and recently by our group in a RF-plasma-assisted 
process [3]. 

There is consensus on the n-type nature of the films with typical electron mobilities of up to 100 cm2V−1s−1 [4]. 
However, large discrepancies are reported for the optical band gap values which range from 1.01-1.47 eV [5] to 3.2 
eV [6]. Moreover, oxygen contamination has been reported as a common zinc nitride production issue, with 
interference of various compounds like ZnO, zinc oxynitride (ZnON) or Zn(OH)2 structures [7]. These two factors 
will be important during the discussion of the properties of PLD-deposited films. 

2. Deposition Conditions 

Zinc oxynitride films were prepared by Pulsed Laser Deposition (PLD) in UHV stainless steel chamber. A 
metallic zinc target (99.9999 % purity) was ablated by the green line of a Q-switched Nd:YAG laser (wavelength 
532 nm). The frequency and duration of the pulses were set to 10 Hz and 5 ns, respectively. Deposition was done on 
different substrates under Nitrogen (N2) atmosphere at a constant pressure of 0.2 mbar and the temperature was 
varied in the range 100-500 ºC. The film thickness was typically 150 nm, and the deposition time 2 hours. 

 

Fig. 1. Zn plasma plume expansion in nitrogen background gas. 

 

Fig. 2:  (a) Smooth film surface as seen by SEM, (b) Enlargement showing grainy morphology at a 20-40 nm level. 

3. Film Morphology 

The film morphology, its electrical conductivity, and the optical properties depend to a large extent on substrate 
temperature during deposition. Figure 2 shows the morphology of a film deposited at low and high magnification: 
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