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Abstract: Thin-film type Ga,O, photodetectors possess advantages such as low cost, excellent
performance, and high repeatability, making large-size and uniform growth of Ga,O, thin films of great
significance for the mass production of such photodetectors. To achieve the efficient growth of large-size
Ga, O, films, a simulation of Ga, O, {ilm deposition model was conducted by using Matlab software in the
magnetron sputtering system, considering the inclined circular plane target and rotating horizontal
workbench. The effects of target-to-substrate distance and sputtering target rotation angle on film
properties were analyzed, followed by experimental validation. The simulation results show that an
increase in target-substrate distance enhances the uniformity of the deposited film and that an increase in

spray target rotation angle enhances the uniformity of the film at first and then decreases it under a certain
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target-substrate distance. Additionally, the experimental results of Ga,O, film uniformity analysis are

generally consistent with the simulation results. Under the conditions of a target-to-substrate distance of

100 mm and a sputtering target rotation angle of 35°, a Ga,O, film with an average thickness deviation of

1.27% is obtained on a sapphire substrate. The Ga,, photodetectors are then mass-produced from the

deposited films, which shows a basic consistent response to a 254 nm light source. This study provides a

certain theoretical basis for the mass production of high-quality Ga, O, thin film detectors.

Key words: Ga,,; magnetron sputtering; large-scale; tilted circular planar targets; Matlab
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