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Abstract: Ultraviolet (UV) photodetectors are used in various industries and fields of research, including optical 
communication, flame sensing, missile plume detection, astronomical studies, biological sensors, and environmental 
research. However, general UV detectors that employ Schottky junction diodes and p n junctions have high 
fabrication cost and low quantum efficiency. In this study, we investigated the characteristics of materials used to 
manufacture UV photodetectors in a low-cost solution process that requires easy fabrication of flexible substrates. 
We fabricated p-type NiO and n-type ZnO substrates with wide band gap by the sol gel method and compared the 
characteristics of substrates prepared under different spin-coating and heat-treatment conditions. 
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Fig. 1. SEM images of NiO thin films. Heat treatment temperature
(a) 250°C, (b) 350°C, (c) 450°C, and (d) 550°C.

Fig. 2. Sintering process.

Fig. 3. SEM images of NiO thin films. Heat treatment temperature
250°C (a) 1 layer, (b) 3 layer, and (c) 5 layer.

Fig. 4. SEM images of ZnO thin films. Heat treatment temperature 
250°C (a) 1 layer, (b) 3 layer, and (c) 5 layer.
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Fig. 5. XRD patterns of NiO thin films.

Fig. 6. XRD patterns of ZnO thin films.

Temperature (°C) 250 350 450 550

Sheet 
resistance 
(M / )

1 layer - 504.32 - -

3 layer -  93.72 290.46 530.36

5 layer -  51.54 205.82 357.04

Table 1. Sheet resistance of NiO thin films. 

Fig. 7. Current change of NiO thin films with annealing temperature.
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Fig. 10. Current change according to NiO thin film thickness.

Fig. 11. Current change amount according to ZnO thin film 
thickness.

Fig. 8. Current change according to NiO thin film thickness.

Fig. 9. Current change amount according to NiO thin film thickness.
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