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Abstract— The Project Dusk dawn system using 89C51 

Microcontroller is an interesting project which uses 

AT89C51 microcontroller as its brain. This project is very 

useful for commercial sign boards, advertising boards, street 

lights for automation lighting system. This system switches 

on the lights only in darkness. As it works with LDR sensor, 

no programming of timings and battery back-up is required. 

This is a simple, fit and forget system. ADC0808 is used to 

convert analog data delivered by Light dependent Resistor 

(LDR) into digital data. This ADC interfacing makes this 

project highly sensitive and user friendly. This project uses 

regulated 5V, 500mA power supply. Unregulated 12V DC is 

used for relay. 7805 three terminal voltage regulator is used 

for voltage regulation. Bridge type full wave rectifier is used 

to rectify the ac output of secondary of 230/12V step down 

transformer. 
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I. INTRODUCTION 

The idea of designing a new system for the streetlight that 

do not consume huge amount of electricity and illuminate 

large areas with the highest intensity of light is concerning 

each engineer working in this field. Providing street lighting 

is one of the most important and expensive responsibilities 

of a city. Lighting can account for 10–38% of the total 

energy bill in typical cities Worldwide. Street lighting is a 

particularly critical concern for public authorities in 

developing countries because of its strategic importance for 

economic and social stability. Inefficient lighting wastes 

significant financial resources every year, and poor lighting 

creates unsafe conditions. Energy efficient technologies and 

design mechanism can reduce cost of the street lighting 

drastically. 

Manual control is prone to errors and leads to 

energy wastages and manually dimming during midnight is 

impracticable. Also, dynamically tracking the light level is 

manually impracticable. The current trend is the 

introduction of automation and remote management 

solutions to control street lighting. 

Nowadays, human has become too busy and he is 

unable to find time even to switch the lights wherever not 

necessary. This can be seen more effectively in the case of 

street lights. The present system is like, the street lights will 

be switched on in the evening before the sun sets and they 

are switched off the next day morning after there is 

sufficient light on the roads. But the actual timings for these 

street lights to be switched on are when there is absolute 

darkness. With this, the power will be wasted up to some 

extent. This project gives the best solution for electrical 

power wastage. Also the manual operation of the lighting 

system is completely eliminated. 

The Project Embedded Street light control system 

using 89C51 Microcontroller is an interesting project which 

uses AT89C51 microcontroller as its brain. This project is 

very useful for commercial sign boards, advertising boards, 

street lights for automation lighting system. This system 

switches on the lights only in darkness. As it works with 

LDR sensor, no programming of timings and battery back-

up is required. This is a simple, fit and forget system. 

ADC0804 is used to convert analog data delivered 

by Light dependant Resistor (LDR) into digital data. This 

ADC interfacing makes this project highly sensitive and 

user friendly. 

II. METHODOLOGY USED 

The functionality of the system is divided into two main 

steps. The first one is that , in the day time when the sunlight 

falls on the system the resistance of LDR becomes low and 

the system is turned off .In the second step , during the night 

time when there is absolute darkness  the resistance of LDR 

is high and the system is on. The signals are transmitted to 

ADC 0808 and then ADC converts the analog data to digital 

because microcontroller 8051 receives only digital data. 

Crystal Oscillator is used to set the frequency and LCD is 

used to display the output message. 

This project uses regulated 5V, 500mA power 

supply. Unregulated 12V DC is used for relay. 7805 three 

terminal voltage regulator is used for voltage regulation. 

Bridge type full wave rectifier is used to rectify the ac 

output of secondary of 230/12V step down transformer. 

III. DESIGN ARCHITECTURE 

The system development is start with the design architecture 

of the proposed design. Block diagram has been used to 

outline the proposed design as shown in Figure. The main 

components have been identified as 8051microcontroller 

ADC 0808, LDR and the other components are LCD, 

Crystal, Power Supply, LED indicator, Reset and Driver 

Circuits. LCD is declared as the output to this system. 

 
Fig. 1: Block diagram 
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A. Hardware Specification 

In hardware specification, the components for the proposed 

system have been classified based on the components group; 

input, output and controller. Two type of the input have 

been used in this system, power supply and sensor. The 

power supply is used to power up the overall system. The 

supply is controlled by the switch for power switch on and 

off. Light Dependent Resistor (LDR) has been used to detect 

and measured the surrounding light level. All light response 

or changing is measured in volt. 

1) 8051 Microcontroller 

The Intel 8051 microcontroller is one of the most popular 

general purpose microcontrollers in use today. The success 

of the Intel 8051 spawned a number of clones which are 

collectively referred to as the MCS-51 family of 

microcontrollers, which includes chips from vendors such as 

Atmel, Philips, Infineon, and Texas Instruments. 

The Intel 8051 is an 8-bit microcontroller which 

means that most available operations are limited to 8 bits. 

There are 3 basic "sizes" of the 8051: Short, Standard, and 

Extended. The Short and Standard chips are often available 

in DIP (dual in-line package) form, but the Extended 8051 

models often have a different form factor, and are not "drop-

in compatible". All these things are called 8051 because 

they can all be programmed using 8051 assembly language, 

and they all share certain features (although the different 

models all have their own special features). 

Some of the features that have made the 8051 

popular are: 

 4KB on chip program memory. 

 128 bytes on chip data memory(RAM)[ 32 bank reg + 

16 bit addressable reg + 80 general purpose reg ] 

 4 reg banks. 

 128 user defined software flags. 

 8-bit data bus 

 16-bit address bus 

 16 bit timers (usually 2, but may have more, or less). 

 3 internal and 2 external interrupts. 

 Bit as well as byte addressable RAM area of 16 bytes. 

 Four 8-bit ports, (short models have two 8-bit ports). 

 16-bit program counter and data pointer. 

 1 Microsecond instruction cycle with 12 MHz Crystal. 

2) ADC 0808 (Analog To Digital Converter) 

ADC0808 is an 8 bit analog to digital converter with eight 

input analog channels, i.e., it can take eight different analog 

inputs. The input which is to be converted to digital form 

can be selected by using three address lines. The voltage 

reference can be set using the Vref+ and Vref- pins. The 

step size is decided based on set reference value. Step size is 

the change in analog input to cause a unit change in the 

output of ADC. The default step size is 19.53mV 

corresponding to 5V reference voltage. ADC0808 needs an 

external clock to operate unlike ADC0804 which has an 

internal clock. The ADC needs some specific control signals 

for its operations like start conversion and bring data to 

output pins. When the conversion is complete the EOC pins 

goes low to indicate the end of conversion and data ready to 

be picked up. 

 
Fig. 2: IC 

3) Light Dependent Resistor (LDR) 

An LDR (Light dependent resistor), as its name suggests, 

offers resistance in response to the ambient light. The 

resistance decreases as the intensity of incident light 

increases, and vice versa. In the absence of light, LDR 

exhibits a resistance of the order of mega-ohms which 

decreases to few hundred ohms in the presence of light. It 

can act as a sensor, since a varying voltage drop can be 

obtained in accordance with the varying light. It is made up 

of cadmium sulphide (CdS). An LDR has a zigzag cadmium 

sulphide track. It is a bilateral device, i.e., conducts in both 

directions in same fashion. 

 
Fig. 3: LDR 

a) Uses for Light Dependent Resistors 

Light  dependent  resistors  are  a vital  component  in any  

electric  circuit which is  to  be  turned  on  and  off  

automatically  according  to  the  level  of ambient light - for 

example, solar  powered garden  lights, and  night  security 

lighting. 

An LDR can even be used in a simple remote 

control circuit using the backlight of a mobile phone to turn 

on a device - call  the  mobile from anywhere in the world, it 

lights up the LDR, and  lighting (or a garden sprinkler) can 

be turned on remotely! 

4) Light Dependent Resistor Circuits 

There are two basic circuits using light dependent resistors - 

the first is activated by darkness, the second is activated by 

light. The two circuits are very similar and just require an 

LDR, some standard resistors, a variable resistor (aka 

potentiometer), and any small signal transistor. 

 
Fig. 4: Light Dependent Resistor Circuits 

In the circuit diagram above, the LED lights up 

whenever the LDR is in darkness. The 10K variable resistor 

is used to fine-tune the level of darkness required before the 

LED lights up. The 10K standard resistor can be changed as 

required to achieve the desired effect, although any 

replacement must be at least 1K to protect the transistor 

from being damaged by excessive current. 
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Fig. 5: Light Dependent Resistor Circuits 

By swapping the LDR over with the 10K and 10K 

variable resistors (as shown above), the circuit will be 

activated instead by light. Whenever sufficient light falls on 

the LDR (manually fine-tuned using the 10K variable 

resistor), the LED will light up. 

a) Using an LDR in the Real World 

The circuits shown above are not practically useful. In a real 

world circuit, the LED (and resistor) between the positive 

voltage input (Vin) and the collector (C) of the transistor 

would be replaced with the device to be powered. 

IV. APPLICATIONS 

A. Analog Applications 

 Camera  Exposure Control 

 Automated  Rear View Mirror 

 Auto Slide  Focus -dual cell 

 Colorimetric  Test  Equipment 

B. Digital Applications 

 Automated Headlight Dimmer 

 Night Light Control  

 Oil Burner Flame Out 

 Street Light Control  

 Position Sensor 

C. LCD (Liquid Crystal Display) 

LCD screen consists of two lines with 16 characters each. 

Each character consists of 5x7 dot matrix. Contrast on 

display depends on the power supply voltage and whether 

messages are displayed in one or two lines. For that reason, 

variable voltage 0-Vdd is applied on pin marked as Vee. 

Trimmer potentiometer is usually used for that purpose. 

Some versions of displays have built in backlight (blue or 

green diodes). When used during operating, a resistor for 

current limitation should be used (like with any LE diode). 

 
Fig. 6: LCD 

D. LCD Basic Commands 

All data transferred to LCD through outputs D0-D7 will be 

interpreted as commands or as data, which depends on logic 

state on pin RS: RS = 1 - Bits D0 - D7 are addresses of 

characters   that   should   be displayed. Built in processor 

addresses built in “map of characters” and displays 

corresponding   symbols. Displaying position is determined 

by DDRAM address. This address is either previously 

defined   or   the   address of previously transferred character 

is   automatically   incremented. 

V. SOFTWARE SPECIFICATION 

A. Keil Software 

Keil compiler is a software used where the machine 

language code is written and compiled. After compilation, 

the machine source code is converted into hex code which is 

to be dumped into the microcontroller for further processing. 

Keil compiler also supports C language code. 

 Steps to Write an Assembly Language Program in Keil 

and How to compile it 

1) Install the Keil Software in the PC in any of the drives. 

2) After installation, an icon will be created with the 

name “Keil uVision3”. Just drag this icon onto the 

desktop so that it becomes easy whenever you try to 

write programs in keil. 

3) Double click on this icon to start the keil compiler. 

4) A page opens with different options in it showing the 

project workspace at the leftmost corner side, output 

window in the bottom and an ash coloured space for 

the program to be written. 

5) Now to start using the keil, click on the option 

“project”. 

6) A small window opens showing the options like new 

project, import project, open project etc. Click on 

“New project”. 

7) A small window with the title bar “Create new project” 

opens. The window asks the user to give the project 

name with which it should be created and the 

destination location. The project can be created in any 

of the drives available. You can create a new folder 

and then a new file or can create directly a new file. 

8) After the file is saved in the given destination location, 

a window opens where a list of vendors will be 

displayed and you have to select the device for the 

target you have created. 

9) The most widely used vendor is Atmel. So click on 

Atmel and now the family of microcontrollers 

manufactured by Atmel opens. You can select any one 

of the microcontrollers according to the requirement. 

10) When you click on any one of the microcontrollers, the 

features of that particular microcontroller will be 

displayed on the right side of the page. The most 

appropriate microcontroller with which most of the 

projects can be implemented is the AT89S52. Click on 

this microcontroller and have a look at its features. 

Now click on “OK” to select this microcontroller. 

11) A small window opens asking whether to copy the 

startup code into the file you have created just now. 

Just click on “No” to proceed further. 

12) Now you can see the TARGET and SOURCE GROUP 

created in the project workspace. 

13) Now click on “File” and in that “New”. A new page 

opens and you can start writing program in it. 
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14) After the program is completed, save it with any name 

but with the .asm extension. Save the program in the 

file you have created earlier. 

15) You can notice that after you save the program, the 

predefined keywords will be highlighted in bold letters. 

16) Now add this file to the target by giving a right click 

on the source group. A list of options open and in that 

select “Add files to the source group”. Check for this 

file where you have saved and add it. 

17) Right click on the target and select the first option 

“Options for target”. A window opens with different 

options like device, target, output etc. First click on 

“target”. 

18) Since the set frequency of the microcontroller is 

11.0592 MHz to interface with the PC, just enter this 

frequency value in the Xtal (MHz) text area and put a 

tick on the Use on-chip ROM. This is because the 

program what we write here in the keil will later be 

dumped into the microcontroller and will be stored in 

the inbuilt ROM in the microcontroller. 

19) Now click the option “Output” and give any name to 

the hex file to be created in the “Name of executable” 

text area and put a tick to the “Create HEX file” option 

present in the same window. The hex file can be 

created in any of the drives. You can change the folder 

by clicking on “Select folder for Objects”. 

20) Now to check whether the program you have written is 

errorless or not, click on the icon exactly below the 

“Open file” icon which is nothing but Build Target 

icon. You can even use the shortcut key F7 to compile 

the program written. 

21) To check for the output, there are several windows like 

serial window, memory window, project window etc. 

Depending on the program you have written, select the 

appropriate window to see the output by entering into 

debug mode. 

22) The icon with the letter “d” indicates the debug mode. 

23) Click on this icon and now click on the option “View” 

and select the appropriate window to check for the 

output. 

24) After this is done, click the icon “debug” again to 

come out of the debug mode. 

The hex file created as shown earlier will be 

dumped into the microcontroller with the help of another 

software called Proload. 

VI. CONCLUSION 

The paper “An Intuitive Dusk-Dawn system based on 

Microcontroller” been successfully designed and tested. It 

has been developed by integrating features of all the 

hardware components used. Presence of every module has 

been   reasoned out  and  placed  carefully  thus contributing 

to  the  best  working  of  the  unit. 

Secondly, using  highly  advanced  IC’s  and  with 

the  help  of  growing technology  the  project  has  been 

successfully  implemented. 
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