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Abstract- With the increasing demand of energy and the 

diminution of the fossil fuels, with increase in pollution level and 

depletion of the ozone layer the demand for the natural and 

renewable sources of energy is the need of the hour and this has 

been the point of discussion all over the world with many 

organizations working for the utilization of these resources and its 

promotion and United Nations allocating huge amount of funds 

for its promotion we have also made an effort to contribute a bit in 

the same direction. It is a known fact that the most unutilized 

source of energy is solar energy. This paper deals with a 

microcontroller based solar panel tracking system. Solar tracking 

enables more energy to be generated because the solar panel is 

always able to maintain a perpendicular profile to the sun’s rays. 

Development of solar panel tracking systems has been ongoing for 

several years now. As the sun moves across the sky during the day, 

it is advantageous to have the solar panels track the location of the 

sun, such that the panels are always perpendicular to the solar 

energy radiated by the sun A solar energy tracker is a device used 

for orienting a solar photovoltaic panel or lens towards the sun. 

Hence the sun tracking system can collect more energy. 

 

Index Terms— Solar system, solar panel, microcontroller 

AT89S52, LCD HITACHI 44780, L293D MOTOR DRIVER 

CIRCUIT.  

I. INTRODUCTION 

The most common method of electrical power generation uses 

fossil fuels such as coal which causes pollution gas which has 

been directly associated with global warming due to the 

greenhouse effect.  solar energy can be used as an alternative 

source of energy for the world‟s ever increasing requirements. 

In this solar energy tracker AT89S52 microcontroller was 

used to control the movement of the solar panel. The system is 

designed to be autonomous; such that  energy generated by 

the solar panel would be used to charge two lead acid 

batteries. Solar Energy is one of the most popular renewable 

sources nowadays [1]-[3]. It is being widely used also, and 

within some more years it will be very popular that it will be 

used for many purposes, in industries and household as well. 

So it is most important fact to utilize the maximum energy of 

the sun so that maximum power can be generated. The 

thought behind this paper is also derived from this fact. In 

many places experiment is being done on this fact how it is 

possible to make full use of the day light. In many places 

application of this project can be seen also. This paper has got 

a bright future scope further. Accuracy of this solar panel can 

be increased further and number of steps can be increased as 

well to get more accurate desired output.  
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Timer circuit can also be integrated with this so that this 

system responses more accurately. Even in a cloudy day when 

intensity of sunlight may vary at different time of a day, the 

timer circuit can be more that handy to drive the solar panel 

correctly in that low light. As per energy concerned solar 

energy is one of the most promising energy which is going to 

be a main source of energy in near future [4]-[8]. 

a) NEED OF SOLAR ENERGY TRACKER 

Increases solar panel output 

Maximum efficiency of the panel 

Maximum power per unit area 

Able to grab the enegy throughout the day 

b) TYPES OF SOLAR TRACKERS 

The sun position in the sky varies both with the seasons and 

time of day as the sun moves across the sky [9], hence there 

are two types of solar tracker: 

1.single axis solar tracker 

2.dual axis solar tracker 

 
(A) 

 
(B) 
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(C) 

Fig 1: (a). single axis solar tracker (b). dual axis solar 

tracker (c).types of solar energy trackers 

II. DETAILED DESCRIPTION OF THE SOLAR 

ENERGY SYSTEM 

 
a) The Microcontroller part: [10]-[12] In the figure the 

interfacing circuitry of the Unipolar Stepper Motor with 

microcontroller AT89C51 is shown. The AT89S52 provides 

a set of standard features: 

 
 8K Bytes of Re-programmable Flash Memory. 

 RAM is 256 bytes. 

 4.0V to 5.5V Operating Range. 

 Fully Static Operation: 0 Hz to 33 MHz’s 

 Three-level Program Memory Lock. 

 256 x 8-bit Internal RAM. 

 32 Programmable I/O Lines. 

 Three 16-bit Timer/Counters. 

 Eight Interrupt Sources. 

 Full Duplex UART Serial Channel. 

 Low-power Idle and Power-down Modes. 

 Interrupt recovery from power down mode. 

 Watchdog timer. 

 Dual data pointer. 

 Power-off flag. 

 Fast programming time. 

 Flexible ISP programming (byte and page mode). 

 

 

 

 
Fig2: pin description of AT89S52 

 

b) POWER SUPPLY 

A power supply can by broken down into a series of blocks, 

each of which performs a particular function. For example a 

5V regulated supply: 

 

 

c) GEAR MOTORS 

A gear motor is a type of electrical motor. Like all electrical 

motors, it uses the magnetism induced by an electrical current 

to rotate a rotor that is connected to a shaft. The energy 

transferred from the rotor to the shaft is then used to power a 

connected device 

 

Fig 3: Gear motor 

d) L293D MOTOR DRIVER CIRCUIT 

L293D is a dual H-bridge motor driver integrated circuit (IC). 

Motor drivers act as current amplifiers since they take a 

low-current control signal and provide a higher-current 

signal. This higher current signal is used to drive the motors. 
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Fig 4: pin diagram of L293D 

 

e) LCD DISPLAY 

Liquid Crystal Display also called as LCD is very helpful in 

providing user interface as well as for debugging purpose. 

The most common type of LCD controller is HITACHI 44780 

which provides a simple interface between the controller & an 

LCD. These LCD's are very simple to interface with the 

controller as well as are cost effective. The most commonly 

used ALPHANUMERIC displays are 1x16 (Single Line & 16 

characters), 2x16 (Double Line & 16 character per line) 

&4x20 (four lines & Twenty characters per line).  The LCD 

requires 3 control lines (RS, R/W & EN) & 8 (or 4) data lines. 

The number on data lines depends on the mode of operation.  

 
Fig 5 : LCD Display 

f) Display Data RAM (DDRAM) 

Display data RAM (DDRAM) is where you send the 

characters (ASCII code) you want to see on the LCD screen. It 

stores display data represented in 8-bit character codes. Its 

capacity is 80 characters (bytes).   

g) Character Generator RAM (CGRAM)-User defined character RAM 

In the character generator RAM, we can define our own 

character patterns by program. CG RAM is 64 bytes, allowing 

for eight 5*8 pixel, character patterns to be defined. However 

how to define this and use it is out of scope of this tutorial. So 

I will not talk any more about CGRAM 

 
Table 1 : Register selection 

h) Busy Flag (BF) 

When the busy flag is 1, the LCD is in the internal operation 

mode, and the next instruction will not be accepted. When RS 

= 0 and R/W = 1 (see the table above), the busy flag is output 

to DB7 (MSB of LCD data bus). The next instruction must be 

written after ensuring that the busy flag is 0. 

i) LCD COMMANDS 

The LCD‟s internal controller accepts several commands and 

modifies the display accordingly. These commands would be 

things like: 

– Clear screen 

– Return home 

– Shift display right/left 

 
Table 2: LCD commands 



 

Solar Energy Tracking System using At89s52 Microcontroller and L293d Motor Driver Circuit 

133 

 

Published By: 

Blue Eyes Intelligence Engineering 

& Sciences Publication  

Retrieval Number: C2673075315/2015©BEIESP 

III. SOLAR PANEL 

A solar module, (photovoltaic module or photovoltaic panel) 

is a packaged, connected assembly of photovoltaic cells. The 

solar panel can be used as a component of a larger 

photovoltaic system to generate and supply electricity in 

commercial and residential applications. The efficiency of a 

panel determines the area of a panel given the same rated 

output - an 8% efficient 230 watt panel will have twice the 

area of a 16% efficient 230 watt panel. Because a single solar 

panel can produce only a limited amount of power, most 

installations contain multiple panels [13]-[15]. 

 
 

 
 

 
 

 
Fig 6. Model of solar energy tracking system 

 
a. HOW SUN TRACKING SOLAR  PANELWORKS? 

   Initially power the circuit. 

   Place the set up in dark 

   When the two LDRs are in dark, there is no movement in 

the panel. 

    Now place a torch in front of the left LDR. Panels slowly 

move towards its left. 

   Now move light from left to right. You can observe the 

panel moving slowly with the torch towards right. 

   In the middle, when intensity on both LDRs is equal, 

panel will not move until there is difference between the 

light intensity falling on the LDRs [16]-[18]. 

IV. SOFTWARE USAGE 

The microcontroller chip AT89S52 is directed as the program 

in its flash memory instructs it. So it is obvious to load the 

program into the chip. Program is written in ASM notepad 

and compiled. If any compilation error occurs, then it is 

debugged. Then the HEX-code is generated. Then the 

program is simulated in 8052 simulator. This gives an 

opportunity to see what will be the result of the code. If the 

code gives desired result then the USB based superpro is used 

to load the program; or to ‗burn„ the chip. USB based 

superpro is basically a universal programmer. After 

downloading the HEX code in the chip is again connected to 

the main circuit. 
About Keil 

 Click on the Keil u Vision Icon on Desktop 

 Click on the Project menu from the title bar 

 Then Click on New Project 

 Save the Project by typing suitable project name with 

no extension in u r own folder sited in either C:\ or 

D:\ 

 Then Click on Save button above. 

 Select the component for u r project. i.e. Atmel…… 

 Click on the + Symbol beside of Atmel  

 Select AT89C51  

 Then Click on “OK” 

 Then Click either YES  or NO………mostly “NO” 

 Now your project is ready to USE 

 Now double click on the Target1, you would get 

another option “Source group 1”  

 Click on the file option from menu bar and select 

“new” 
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 The next screen will be as shown in next page, and just 

maximize it by double clicking on its blue boarder. 

 Now start writing program in either in “C”  or “ASM” 

 For a program written in Assembly, then save it with 

extension “. asm”  and  for “C” based program save it 

with extension “ .C” 

 Now right click on Source group 1 and click on “Add 

files to Group Source” 

 Now you will get another window, on which by 

default “C” files will appear. 

 Now select as per your file extension given while 

saving the file 

 Click only one time on option “ADD” 

 Now Press function key F7 to compile. Any error will 

appear if so happen.If the file contains no error, then 

press Control+F5 simultaneously. 

 The new window is as follows 

 Then Click “OK” 

 Now Click on the Peripherals from menu bar, and 

check your required port  

 Drag the port a side and click in the program file. 

 Now keep Pressing function key “F11” slowly and 

observe. 

 You are running your program successfully 

 FLASH MAGIC: 

Flash Magic is Windows software from that microcontroller 

iseasyly programmed  using In-System Programming 

technology  to all the ISP feature empowered devices. 

 
 

After installing the software when we click on the icon of the 

software the window will open on the screen as shown in 

figure. We need to change the device and have to select the 

device 89V51RD2, and then we set to „erase all flash‟ option 

on the flash magic window If we need to verify the proper 

dumping of the program in the microcontroller then we need 

to set the „verify after program‟ option. Loading of hex file:  

After selecting device we load the hex file in the given block 

by using the „browse‟ option on the „FLASH MAGIC‟ 

window. Programming of device: after loading the file next 

step is dumping of code in microcontroller. For that we first 

connect the computer‟s serial port to your controller board 

through serial cable. Then after give the power supply to the 

controller board. Now it‟s time to dump the code in controller. 

Press the start option on your flash magic window. Then your 

microcontroller will be programmed in few seconds. 

V. RESULTS AND ANALYSIS 

STEP1:Circuit                                                                                     

STEP 2: Solar Panel Connecting To the Citcuit 

STEP3:LCD Indicating Tracking                                         

STEP 4: Tracking position of the Solar Panel using LDR 

Step 5: Battery connected in the circuit                        

Step 6: Bulb Is Lighted Using the Battery power which is 

stored energy from the solar panel      
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VI. CONCLUSION AND FUTURE SCOPE 

          In recent years, the generation of electricity using solar 

technology has seen a tremendous growth, in particular 

because of the economic considerations and smooth operation 

of the solar panels. Even though the initial costs are high, but 

operation costs and maintenance costs are low. Solar tracking 

system today offer an innovative method to track the solar 

insolation and provide economic compatibility of the 

generation of electric power where grid connections are 

difficult to setup and costly. Accuracy of this solar panel can 

be increased further and number of steps can be increased as 

well to get more accurate desired output. Timer circuit can 

also be integrated with this so that this system responses more 

accurately. Even in a cloudy day when intensity of sunlight 

may vary at different time of a day, the timer circuit can be 

more that handy to drive the solar panel correctly in that low 

light. As per energy concerned solar energy is one of the most 

promising energy which is going to be a main source of 

energy in near future. 

REFERENCES 

1. B.Suchitha Samuel, J.Mrudula, ―Design of Intelligent Solar Tracker 

Robot for Surveillance,‖ International Journal of Advanced Research 

in Electrical, Electronics and Instrumentation Engineering, Vol. 2, 

Issue 10, October 2013.  

2. Bhavesh Pandey1, Anita Agrawal, ―Automatic Sun Tracking 

System Using PSoC,‖ International Journal of Innovative Research in 

Science, Engineering and Technology, Vol. 1, Issue 1, November 

2012.  

3. NANOCO     group PLC, 

http://www.nanocotechnologies.com/content/CommercialApplicatio 

ns/Solar.aspx 

4. J. Rizk, and Y. Chaiko, “Solar Tracking System: More Efficient Use 

of Solar Panels”, World Academy of Science, Engineering and 

Technology, 41, 2008. 

5. Solar Power http://www.solar-power-answers.co.uk/basics.php  

6. SolarGreenhttp://www.solargreen.net.au/solarcell.php 

7. MacsLabhttp://www.macslab.com/optsolar.html 

8. International Energy Agency,World energy outlook 2012, 2012. 

9. R. Eke and A. Senturk, “Performance Comparison of a Double-axis 

Sun Tracking Versus Fixed PV System,” Solar Energy, Vol. 86, No. 

9, 2012,pp.2665-2672. doi:10.1016/j.solener.2012.06.006 

10. P. Roth, A. Georgiev and H. Boudinov, “Design and Construction of 

a System for Sun-tracking,” Renewable Energy, 2004, Vol. 29, No. 3, 

pp. 393-402. doi:10.1016/S0960-1481(03)00196-4 

11. F. R. Rubio, M. G. Otega, F. Gordillo and M. Lopez-Martinez, 

“Application of New Control Strategy for Sun Tracking,” Energy 

Conversion and Management, 2007, Vol. 48, No. 7, pp. 2174-2184. 

doi:10.1016/j.enconman.2006.12.020 

12. C. X. Du, P. Wang and C. F. Ma, “A High Accuracy Algorithm for the 

Calculation of Solar Position,” Energy 

engineering,Vol.2,2010,pp.40-48. 

http://www.cnki.net/KCMS/detail/detail.aspx 

13. J. A. Beltran, J. L. S. Gonzalez Rubio, C.D. Garcia-Beltran: Design, 

Manufacturing and Performance Test of a Solar Tracker Made by an 

Embedded Control, CERMA 2007, Mexico 

14. O. Stalter, B. Burger, S. Bacha, D. Roye: Integrated Solar Tracker 

Positioning Unit in Distributed Grid-Feeding Inverters for CPV 

Power Plants, ICIT 2009, Australia 

15. M. A. Panait, T. Tudorache: A Simple Neural Network Solar Tracker 

for Optimizing Conversion Efficiency in Off-Grid Solar Generators, 

ICREPQ 2008, Spain 

16. M. Morega, J. C. Ordonez, P. A. Negoias, R. Hovsapian: Spherical 

Photovoltaic Cells – A Constructal Approach to Their Optimization, 

OPTIM 2006, Romania 

17. M. Morega, A. Bejan: A Constructal Approach to the Optimal Design 

of Photovoltaic Cells, Int. Journal of Green Energy, pp. 233-242, 

2005 

18. J. Horzel, K. De Clerq: Advantages of a New Metallization Structure 

for the Front Side of Solar Cells, 13th EC Photovoltaic Solar Energy 

Conference, France, 1995 

AUTHORS PROFILE 

Battu Deepa, received B.Tech degree in electronics and communication 

engineering from  S.V. College of engineering, in 2011 and  M.Tech. degree 

in  Digital electronica and communication systems From Srikalahasteeswara 

Institute of Technology, Srikalahasthi - 517640, INDIA. Currently, Asst. 

Professor, Department of Electronics and Communication Engineering, S.V. 

Engineering College for women, Tirupati - 517501, India  

 

M. Hemalatha, received B.E degree in electronics and communication 

engineering from andhra university,Visakhapatnam, M.Tech from Balaji 

institute of technology and science, Warangal. Currently working as Asst. 

Professor, Dept. of ECE in S.V. College of engineering, Tirupati-517501, 

India 

http://www.nanocotechnologies.com/content/CommercialApplicatio
http://www.solar-power-answers.co.uk/basics.php
http://www.cnki.net/KCMS/detail/detail.aspx

