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Optoelectronic properties of Cu-Cr-O thin film deposited by reactive magnetron
sputtering: comparative study of ex-situ and in-situ crystallization
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The p-n junctions are the foundation to fabricate electronic devices such as diodes

and photovoltaic cells. However, their performance is restricted because of the

inadequate electrical properties of the p-type transparent conductive oxides (p-TCOs).

Most of the p-TCOs possess the conductivity much far away from the applications in

the p-n junctions. The most important factor is their intrinsic low carrier mobility due to

the bound of positive holes by oxygen ions. In recent years, Cu-based

delafossite-structure oxides attracted increasing attention. In such oxides, the energy

level of Cu3d

10

 in the proximity to that of O2p leads to the hybridization of these two

orbitals. The covalent bonding with higher energy than Cu3d

10

 and O2p orbitals is of

benefit to delocalize holes state and further improve the carrier concentration and

carrier mobility.

Among these delafossite structure films, CuCrO

2

 is one of the potential candidates

due to its bandgap of 3.1 eV and preference of covalent bonding. Up to now, the

preparation of CuCrO

2

 film has been carried out by various techniques. In

comparison, the direct current (DC) reactive magnetron sputtering is one of the

environmentally friendly technologies for the large-area deposition at low substrate

temperatures. Nevertheless, the as-deposited films exhibit inferior optoelectronic

properties as a result of their amorphous state. Therefore, in-situ and ex-situ

crystallization are added to the deposition process in this work. CuCrO

2

 thin films with

delafossite structure were obtained by adjusting the in-situ and ex-situ temperature.

Finally optoelectronic properties of the films are compared and the results show that

the impurity phases emerged at different crystallization temperature affects strongly

the optical and electrical performance of the films.
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