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It has been discussing the use of cadmium sulfide (CdS) as a material for 

photodetectors. CdS is a direct bandgap II-VI semiconductor with desirable 

properties for photodetectors, including high sensitivity, fast response time, 

and wide spectral range from ultraviolet to near-infrared. X-ray diffraction 

analysis confirmed the cubic crystal structure of the porous CdS thin film. 

Scanning electron microscopy revealed a porous morphology with 

macropores ranging from 200-300 nm in size. The performance of the 

porous CdS photodetector was evaluated. Under visible light illumination, 

the device generated a photocurrent of 16 nA, with response times of around 

5 seconds for both the rising and falling edges of the light-induced current. 
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INTRODUCTION 

Cadmium sulfide (CdS) is a direct bandgap II-VI semiconductor with a wide range 

of applications in electronics, optics, and solar cells [1-4]. Its unique properties make it 

particularly well-suited for use in photodetectors, devices that convert light into electrical 

signals. CdS photodetectors have been extensively studied for their high sensitivity, fast 

response time, and low cost, making them ideal for a variety of applications ranging from 

security systems to medical imaging [5-7]. One of the key advantages of CdS as a 

photodetector material is its wide spectral response range, which extends from the 

ultraviolet to the near-infrared region [8, 9]. This makes CdS detectors highly versatile 

and capable of detecting a broad range of light wavelengths [10]. In addition, CdS has a 

high quantum efficiency, meaning that it can convert a large percentage of incident 

photons into electrical signals, making it highly sensitive to low light levels [11]. CdS 

photodetectors also exhibit a fast response time, with rise and fall times on the order of 

nanoseconds, making them suitable for high-speed applications where rapid signal 
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detection is critical. Furthermore, CdS is a stable and durable material, with good 

resistance to environmental factors such as temperature and humidity, ensuring long-term 

reliability of the photodetector [6]. In recent years, CdS photodetectors have found 

widespread use in various fields, including spectroscopy, environmental monitoring, and 

industrial automation. They are also commonly used in sensors for detecting ultraviolet 

radiation, as well as in light-sensitive devices such as light meters and camera sensors 

[12]. Despite its numerous advantages, CdS does have some limitations, including its 

toxicity and potential environmental impact. CdS is classified as a hazardous material due 

to its cadmium content, which can pose health risks if not handled properly[13]. Efforts 

are underway to develop alternative materials with similar properties but reduced toxicity, 

such as cadmium-free quantum dots or perovskite materials. Overall, CdS remains a 

popular choice for photodetectors due to its high sensitivity, fast response time, and 

spectral range. Continued research and development in this field will likely lead to further 

improvements in CdS-based photodetectors and the emergence of new technologies for a 

wide range of applications. 

 

METHODS 

This method of research uses qualitative study of literature, which is a method of 

gathering data by understanding and studying theories from various literature related to 

research. According to Sarwono [4], library research is the study of reference books and 

similar previous research results carried out by others. The aim is to obtain a theoretical 

basis for the problem being studied. Data collection uses different methods of searching 

for sources and construction from various sources, including books, journals, and 

research that has been done. Library materials derived from various references should be 

critically analyzed and thoroughly analyzed to support suggestions and ideas. 

 

RESULT AND DISSCUSION 

Structural and morphology  

X-ray diffraction (XRD) analysis is a crucial technique for nondestructively 

determining a material's crystal structure, physical properties, and chemical composition. 

In the case of the porous CdS nanocrystalline thin film, Figure (a) displays the XRD 

diffractograms obtained. The prominent peaks at (2 0 0), (2 2 0), and (1 1 1) confirm the 

cubic structure of the film. Additionally, a small peak corresponding to the (511) plane 

of sulfur was observed at approximately 2θ~330, indicating its presence in the crystalline 

structure. The remaining peaks can be attributed to the glass substrate. According to the 

provided information, macropores are characterized by their size, which exceeds 50 nm. 

On the other hand, micropores are defined as having a size smaller than 2.0 nm, while 

mesopores fall within the range of 2 to 50 nm. In Figure  (b), a micrograph obtained 

through field-emission scanning electron microscopy (FE-SEM) showcases the porosity 
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state of CdS. The image clearly illustrates that CdS has been formed within the 

macropores, which exhibit an average distribution of porous sizes ranging from 200 to 

300 nm, as depicted in Figure (B). 

 

Porous CdS as a detector 

Figure 2 illustrates the diagram of a porous CdS photodetector. The researchers 

first examined the light intensity dependency of the CdS porous device. The graph in 

Figure 2 displays the I-T plots of the CdS porous device under visible light, with 

increasing incoming light power starting from 3 mW cm−2. When exposed to white light 
power, the device generated a photocurrent of 16 nA. The response times for the raising 

and decaying currents were approximately 5.35 seconds and 4.99 seconds, respectively. 

Fig.(2) : Photo response time of CdS 

CONCLUSION 

1. Cadmium sulfide (CdS) is a promising material for photodetector applications due 

to its favorable properties, including high sensitivity, fast response time, and broad 

spectral sensitivity from ultraviolet to near-infrared. 

                      Fig.(1): XRD patterns (a), and FESEM 

of porous CdS (b). 

a b 
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2. X-ray diffraction analysis confirmed the cubic crystal structure of the porous CdS 

thin film, with the presence of some sulfur in the crystalline structure as well. 

3. Scanning electron microscopy revealed a porous morphology in the CdS thin film, 

with macropores ranging from 200 to 300 nm in size. 

4. The fabricated porous CdS photodetector device exhibited good photoresponse 

characteristics, generating a photocurrent of 16 nA under visible light 

illumination. 

5. The response times of the CdS photodetector were relatively fast, with rise and 

fall times of around 5 seconds, indicating its suitability for high-speed 

applications. 

6. While CdS has many advantages as a photodetector material, its toxicity due to 

the presence of cadmium is a potential limitation that may require the 

development of alternative, less hazardous materials in the future. 

7. Overall, the results demonstrate the potential of porous CdS as an effective and 

versatile material for photodetector applications, with further research and 

optimization needed to address any remaining challenges.  
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