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Influence of the post-annealing temperature on optoelectronic properties of
magnesium doped Cu-Cr-O thin films
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Over the last few decades, with the increasing importance of p-n junctions used in thin

film solar energy materials, much research has been done on the n-type transparent

conductive oxides (n-TCOs). They have a transparency of over 90%, and conductivity

up to 10

4 

S×cm

-1

. This acceptable property permits n-TCOs to be manufactured as

commercial products. However, for another important member of p-n junction, p-type

transparent conductive oxides (p-TCOs), develops slowly. Among various kinds of

p-TCOs, oxides with delafossite structure (ABO

2

) attracted people’s attention because

their anisotropic special layer structure has great potential for improving the

conductivity. In 2000, chemical modulation of the valence band (CMVB) method was

proposed, and then Cu- and Ag-based delafossites developed rapidly. Today, the

highest conductivity of p-TCOs is about 220 S×cm

-1

 for CuCr

0.95

Mg

0.05

O

2

 thin film

reported by R. Nagarajan et al. After that, CuCrO

2

 based film is considered as a

potential p-type semiconductor for fabricating p-n junctions.

In order to research CuCrO

2

 based films with better optoelectronic properties, CuCrO

2

thin films substituted and non-substituted by Mg were prepared by reactive magnetron

co-sputtering. The obtained films were annealed in air and under vacuum with

different temperatures. The influence of post-annealing temperature on the

optoelectronic properties was studied in this work. Films’ morphologies, structures,

transmittance and conductivity were characterized by scanning electron microscope,

energy dispersive spectroscopy, X-ray diffraction, UV-VIS spectrophotometer and four

point probe method.
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