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Photocells, also known as photodetectors, play a pivotal role in various 

applications ranging from telecommunications to environmental monitoring. Among 

the array of photocell types, wideband photocells stand out for their ability to detect 

a broad spectrum of light wavelengths. In this article, we delve into the 

functionalities, applications, and recent advancements of wideband photocells. 

Understanding Wideband Photocells 

Wideband photocells are semiconductor devices designed to detect light across 

a wide range of wavelengths, from ultraviolet (UV) to near-infrared (NIR) regions. 

Unlike narrowband photocells, which are optimized for specific wavelengths, 

wideband photocells offer versatility in light detection, making them ideal for diverse 

applications. 

These photocells typically consist of a semiconductor material such as silicon, 

gallium arsenide, or indium gallium arsenide, with added dopants to enhance their 

sensitivity to a broader spectrum of light. They operate based on the principle of the 

photoelectric effect, where incident photons generate electron-hole pairs within the 

semiconductor material, leading to a measurable electrical signal. 

Applications of Wideband Photocells 

1. Spectroscopy: Wideband photocells are extensively used in spectroscopic 

techniques such as UV-visible spectroscopy and fluorescence spectroscopy, enabling 

precise analysis of chemical compounds and biological samples across different 

wavelengths. 
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2. Environmental Monitoring: In environmental monitoring systems, wideband 

photocells facilitate the detection of UV radiation levels, aiding in assessing UV 

exposure risks and monitoring atmospheric conditions. 

3. Optical Communications: Wideband photocells play a crucial role in optical 

communication systems for detecting optical signals transmitted through optical 

fibers. Their broad wavelength range allows for efficient signal detection in various 

communication protocols. 

4. Medical Imaging: In medical imaging applications, wideband photocells 

contribute to technologies like optical coherence tomography (OCT) and 

fluorescence imaging, enabling non-invasive visualization of tissues and biological 

structures with high resolution. 

5. Solar Energy: Wideband photocells are integral components of solar 

photovoltaic systems, where they convert sunlight into electrical energy across a 

wide spectrum of wavelengths, maximizing energy harvesting efficiency. 

Recent Advancements 

Recent advancements in wideband photocells focus on enhancing their 

performance, sensitivity, and integration with other technologies. Researchers are 

exploring novel materials and fabrication techniques to improve the efficiency and 

reliability of wideband photocells. Additionally, advancements in nanotechnology 

and quantum mechanics have led to the development of nanostructured wideband 

photocells with enhanced light absorption properties and reduced noise levels. 

Furthermore, integration of wideband photocells with complementary metal-

oxide-semiconductor (CMOS) technology enables the development of compact and 

low-power photonic integrated circuits for various applications, including wearable 

devices, biomedical sensors, and Internet-of-Things (IoT) systems. 

In conclusion, wideband photocells represent a crucial class of photodetectors 

with versatile applications across diverse fields. With ongoing research and 

technological advancements, the capabilities of wideband photocells continue to 

expand, paving the way for innovations in optical sensing, communication, energy 

harvesting, and beyond. 

A photocell is a resistor that changes resistance depending on the amount of 

light incident on it. A photocell operates on semiconductor photoconductivity: the 

energy of photons hitting the semiconductor frees electrons to flow, decreasing the 

resistance. 

An example photocell is the Advanced Photonix PDV-P5002, shown in Figure 

21.2. In the dark, this photocell has a resistance of approximately 500 kΩ, and in 
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bright light the resistance drops to approximately 10 kΩ. The PDV-P5002 is sensitive 

to light in the wavelengths 400-700 nm, approximately the same wavelengths the 

human eye is responsive to.Figure 21.2 shows a simple circuit illustrating how it can 

be used as an ambient light sensor feeding either a digital or an analog input to the 

PIC32. 

 

 
 

Transducing components 

A photocell is a light-to-electrical transducer, and there are many different types 

available. Light is an electromagnetic radiation of the same kind as radio waves, but 

with a very much shorter wavelength and hence a much higher frequency. Light 

radiation carries energy, and the amount of energy carried depends on the square of 

the amplitude of the wave. In addition, the unit energy depends on the frequency of 

the wave. The sensitivity of photocells can be quoted in either of two ways, either as 

the electrical output at a given illumination, using illumination figures in units of lux, 

often 50 lux and 1000 lux, or as a figure of power falling on the cell per square 

centimetre of sensitive area, a quantity known as irradiance. The lux figures for 

illumination are those obtained by using photometers, and a figure of 50 lux 

corresponds to a ‘normal’ domestic lighting level good enough for reading a 

newspaper. A value of 1000 lux is the level of illumination required for close 

inspection work and the reading of fine print; on this scale, direct sunlight registers 

at about 100 000 lux. The use of milliwatts per square centimetre looks more 

comprehensible to anyone brought up with electronics, but there is no simple direct 

conversion between power per square centimetre and lux unless other quantities such 

as spectral composition (colour balance) of light are maintained constant. For the 

range of wavelengths used in photocells, however, you will often see the approximate 

figure of 1 mW/cm2 = 200 lux used. 

Another important point relating to the use of photocells is that they are not 

uniformly sensitive at all visible colours. For many types of sensors, the peak 
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sensitivity may be at either the red or the violet end of the visible spectrum, and some 

sensors will have their peak response for invisible radiation either in the infrared or 

the ultraviolet. A few devices, notably some silicon photodiodes, have their peak 

sensitivity for the same colour as the peak sensitivity of the human eye. The main 

classes of photocells are photoresistors, photovoltaic materials, and photoemitters. 

Sensor Materials, Technologies and Applications 

 Light Sensing Materials 

A light sensor, as its name suggests, is a device that is used to detect light. 

Devices that include these sensors have many uses in scientific applications, but they 

are also found in items that people encounter each day. They are very simple and 

inexpensive, allowing their inclusion in a multitude of consumer products, including 

night lights, cell phones, burglar alarms, garage door openers, bar code readers, etc. 

There are many ways to detect light, and based on the working principle, light sensors 

can be of different types. 

Photocell or Photoresistor 

A photocell or photoresistor is a sensor that changes its resistance when light 

shines on it. The resistance generated varies depending on the light striking at his 

surface. A high intensity of light incident on the surface will cause a lower resistance, 

whereas a lower intensity of light will cause higher resistance. Cadmium 

sulfoselenide (CdS) is a photoconductive material commonly used in photoresistors  
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