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Introduction 

Solar energy is the most easily available source of renewable energy. Solar energy is converted to electrical energy & 

used as a power station. Solar power plants use Solar Panels to capture this highly resourceful energy. Solar Panels 

contain solar cells which has an ability called Photovoltaic Effect. With this effect these solar cells convert the light 

energy into voltage energy. In solar panel, the solar cells are covered with glass to protect them from the environment 

and glass is an integral part of solar cells. However any glass material has a property to reflect light if Angle of 

incidence is other than 90 degree. Reflection causes reflection losses, which in-directly affects the efficiency of the 

solar panel. In solar cell technology, ZnO can be employed as window layer materials due to its property to transmit 

UV/VIS radiation through them and to conduct electric currents with low resistive losses [1-9]. ZnO is one of the 

most prominent candidates for photovoltaic device as an n-type buffer material in CdTe based solar cell due to its 

wide band gap of 3.3 eV [1-3]. ZnO thin films have attracted several researchers for improving the efficiency of 

heterojunction solar cells. In the case of ZnO, the transparency to visible light and highly tunable electrical 

conductivity provide a range of technologies that are important to the modern world [4-5]. 

Many researchers have reported the different properties of ZnO on light irradiation, especially on 

photoconductive effects, where the electrical conductivity of ZnO changes upon irradiation [5-6]. These properties 

can be used in a variety of sensing applications. Most of the reported works are based on so-called “persistent” 

photoconductivity, which means that its effects decay only over a time scale of hours to days when a sample that has 

been irradiated [5]. Even though, there are reports on different properties of ZnO on light irradiation, a study on the 

variation of resistance with intermittent time intervals is not yet carried out extensively. In the present investigations, 

variation of resistance with intermittent time intervals and different angles of ZnO thin films are studied. 

Experimental 

ZnO thin films were prepared by microwave assisted Successive Ionic Layer Adsorption Reaction (mSILAR) method, 

in which, the ZnO thin film was coated on a glass substrate (26 × 76 mm) by alternately dipping it in a sodium zincate 
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bath at room temperature and then in hot water maintained at 90-95 o C. The well-cleaned substrates were immersed in 

the chemical bath for 10 second followed by immersion in hot water for an equal duration and the process was 

repeated for 100 times. Then the sample was microwave irradiated and annealed in a microcontrolled annealing 

chamber at 400oC for half an hour. The electrical resistance of ZnO thin film was measured by Keithley 2100 Digital 

Multimeter. 

 

 
 

Figure 1 (a) The variation resistance at intermittent time interval at 45o. (b) The variation resistance at intermittent 

time interval at 90o 
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Results and discussion 
Resistance Measurements 

The thin film resistivity was greatly influenced by the interaction of the conduction electrons with the surface. In 

other words, it is a measure of the material’s inherent surface resistance to current flow. The resistance of sample is 

measured at room temperature and observed value is 2 MΩ. 

Resistance Measurements of Sun light Irradiated sample 

The resistance measurements are performed again by irradiating the sample by sun light at different time interval and 

also varying the angle of the sample. The variation of resistance with intermittent time intervals at 45 o and 90 o is in 

the Figure 1 (a) and (b) respectively. From the figure it is clear that the variation of resistance is similar in the case of 

both sunny and cloudy days. But in the case of sunny day, the variation is more compared to the other. It was also 

noticed from the figure that when light intensity was maximum, the observed value of resistance was very low, and 

the resistance measurement was found to be affected by the variation of the angle of the sample. Both the angles 

showed similar behaviour but, the noted value was low in 90 o (Figure 1 ( b)). 

Fabrication of sensors with ZnO 

In this section describes how ZnO films works as sensors. Here S1, S2, etc are sensors Figures 2 and 3. Each sensor 

is separated by an angle of 30 degree. The comparator network is used to compare the out put of the sensors. Since the 

semi circled ring is aligned in the East- West direction, out put from the sensors are always different. The outputs 

depend on the position of the Sun. The coding unit is used to decode the information from the comparator network 

and the stepper motor interface is used to interface the coded data and stepper motor. The stepper motor is 

mechanically connected to solar panel. Ultimatelly the solar panel face the sun in the entire day. So efficiency is very 

high.  

 
Figure 2 shows the alignment of ZnO sensors on a semi circled ring. 

Conclusion 

The following conclusions can be drawn from the studies. ZnO films were prepared by mSILAR method. The effect 

of irradiation of visible light on the electrical property at intermittent time intervals and by varying angles of the 

sample was studied and a model of a sensor that can be employed for solar pannels also designed here. Thus 

synthesised film can be used as a sensor for intelligent solar panels. 
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Figure 3 shows the basic block diagram of the system. 
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