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Zinc nitride (Zn3N2) is a material with an antibixbyite structure in its crystal form and a band gap energy of 1.23 eV. It is 
deposited by radio frequency magnetron sputtering and molecular beam epitaxy (MBE) at low temperatures (T < 500 K) 

using reactive N2 plasma and tends to form polycrystalline films. Despite its low temperature growth, it presents high mobilities 
(100 cm2/V s, in sputtering samples, and 350 cm2/V s, in MBE samples) and low resistivities (10-2-10-3 Ω.cm). Those are attractive 
features for applications in flexible electronics for which common substrates do not often tolerate high temperature growth. 
An intrinsic property of the material is its metastability in ambient conditions. The as-grown material has a black appearance 
but, through the reaction with the water molecules in air, it oxidizes completely to produce a translucent whitish film of ZnO. 
As a result of the transformation, the material becomes electrically insulating. Through our extensive work on the material 
characteristics, a good correlation between the transformation span and the storage conditions was found. Thus, at a constant 
temperature, the lifetime of the nitride layer reduces as the relative humidity increases. The irreversible characteristic of the 
nitride degradation makes our devices suitable for potential applications in industry. In particular, the thickness of the Zn3N2 
layer can be tuned to adapt the device lifetime to the degradation time of a perishable product in transit during long-distance 
transportation or long-time storage. These products suffer sudden changes on the ambient conditions that could spoil them or 
diminish their quality. The device is fabricated on polyethylene substrates and can be read out either optically or electronically. 
In order to further develop the technology, we investigated material passivation using a ZnO layer on top of the nitride. 
The results indicate that the cap layer improves the stability of the electrical characteristics, enabling the fabrication of thin 
film transistors, which deliver good output characteristics and field effect mobilities close to those achieved in amorphous Si 
technology.
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