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Abstract. This work was demonstrated a cold-wall chemical vapour deposition (CVD) setup to 
prepare nitrogen (N)-doped titanium dioxide (TiO2) thin film on glass substrates, which presents 
semi-transparent yellowish surface. The prepared N-doped TiO2 film is homogeneous and 
possesses polycrystalline anatase structure. The transmittance measurement was carried out in 
the ultraviolet-visible spectral region to evaluate the film thickness, optical constants, and the 
optical band gap was determined by Tauc plot. A metal-semiconductor-metal (MSM) ultraviolet 
(UV) photodetector by the Pt/N-doped TiO2 film has shown a positive response towards UV 
illumination. 

1.  Introduction 
Ultraviolet (UV) radiation sources possess wide applications in various industries, for instance, 
astronomy, communication, memory storage, optoelectronic circuits, organic disinfection, food 
industry, and biological analysis [1–3]. As such, UV photodetection or monitoring becomes crucial to 
prevent excessive UV exposure, which may lead to negative effects, including premature aging, skin 
cancer, and cataracts [1,4]. Wide bandgap semiconductor based UV photodetector such as n-type 
titanium dioxide (TiO2) is advantageous for its room-temperature operation and intrinsic visible 
blindness [1,5]. UV photodetector based on metal-semiconductor-metal (MSM) structure with two back-
to-back Schottky barriers, is commonly adopted due to its high response, low cost, simple structure, and 
the ease of optoelectronics integration [6,7]. 

Titanium dioxide (TiO2) has been extensively studied, primarily as a photocatalyst for 
photoelectrochemcial (PEC) water splitting [8], photo-decomposition of organic compounds [9,10], and 
dye-sensitized solar cells (DSSCs) [11]. Owing to its excellent physical, optical, chemical and thermal 
stability, TiO2 is also applied in Li-ion batteries, supercapacitor, cell imaging, drug carrier, bio, chemical 
and physical sensors [12,13].  

Commonly reported TiO2 thin films preparation techniques include sol-gel spin coating, spray 
pyrolysis, magnetron sputtering, e-beam evaporation and chemical vapor deposition (CVD) [6,13–18]. 
CVD is certainly a versatile approach to achieve large surface area deposition with uniform coating and 
perform simultaneous doping in a single step. Among the non-metal (N, C, S, F) doping, N doping 
prevails in the modification of TiO2 [19]. However, the major drawback of a CVD system is its 
complicated setup, high temperature and low vacuum operation. Thus, many efforts have been carried 
out to improve this aspect through the use of different Ti and dopant precursors [20].  
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