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Abstract: The industrial and commercial  sector consumes 

about 53 per cent of the total electrical energy consumed 

in the country.It uses both, the thermal and electrical 

energy in various equipments like boilers, compressors, 

furnaces, diesel generating engines, motors, pumps, 

refrigeration etc. Here we are made microcontroller based 

energy saving through welting sector, lighting unit and etc 

INTRODUCTION 

The industrial and commercial sector consumes 

about 53 per cent of the total electrical energy consumed in 

the country.It uses both, the thermal and electrical energy 

in various equipments like boilers, compressors, furnaces, 

diesel generating engines, motors, pumps, refrigeration etc. 

Here we are made microcontroller based energy saving 

through welting sector, lighting unit and etc. 

1.1 TIPS FOR ELECTRICAL ENERGY SAVING: 

 Avoid equipment working at ideal stage.Properly 

switch on and switch off electrical equipments and 

lighting system[1-3].   Lighting Here we are using 

simple and powerful method to save energy from 

lights and .in our system always monitoring the 

movement in energy saving area and take necessary 

action based on  

the status of the movement. Apart from our system we are 

request to user to consider following factor to improve 

power saving . 

A lumen is the measurement of light output from a lamp, 

often called a tube or a bulb. All lamps are rated in lumens. 

For example, a 100-W incandescent lamp produces about 

1750 lumens. The distribution of light on a horizontal 

surface is called its illumination, which is measured in 

foot-candles or lux. A foot-candle of illumination is a 

lumen of light distributed over one-square-foot (0.09 m2) 

area. Another lighting term is efficacy, which is the ratio of 

light output from a lamp to the electric power it consumes 

and is measured in LPW (lumens per watt). 

Lighting uses can be divided into three categories: 

ambient, task, and accent. Ambient   lighting   provides 

security and safety, as well as general illumination for 

performing daily activities[4-8]. The goal of task lighting 

is to provide enough illumination so that tasks can be 

completed accurately. The idea here is not to illuminate the 

entire area. Accent lighting illuminates walls to blend more 

closely with naturally bright areas like ceilings and 

windows. 

TIPS FOR ENERGY SAVING IN LIGHTING: 

• Use of electronic ballast in place of conventional choke 

saves energy upto 20%. 
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• Use of CFL lamp in place of GLS lamp can save energy 

upto 70%. 

• Clean the lamps and fixtures regularly. Illumination levels 

fall by 20-30% due to collection of dust. 

• Use of 36W tube light instead of 40 W tube light saves 

electricity by 8 to 10%. 

• Use of sodium vapour lamps for area lighting in place of 

mercury vapour lamps saves electricity upto 40%. 

Fig 1.1 Block diagram of overall system. 

 

 

 

 

 

 

MICROCONTROLLER 

 INTRODUCTION  

  Micro-controller can be compared to a small stand alone 

computer, it is a very powerful device, which is capable of 

executing a series of pre-programmed tasks and interacting 

with other hardware devices. Being packed in a tiny 

integrated circuit (IC) whose size and weight is usually 

negligible, it is becoming the perfect controller for robots 

or any machines requiring some kind of intelligent 

automation[10-14]. A single microcontroller can be 

sufficient to control a small mobile robot, an automatic 

washer machine or a security system. Any microcontroller 

contains a memory to store the program to be executed, 

and a number of input/output lines that can be used to 

interact with other devices, like controlling a motor.  

 

2.2 MICROCONTROLLER ARCHITECTURE 

(P89V51RD2) 

          The P89V51RD2 has 4 different ports, each one 

having 8 input/ output lines providing a total of 32 I/O 

lines[9-12]. Those ports can be used to output data and 

orders do other devices, or to read the state of a sensor, or a 

switch[15-17]. Most of the ports of the P89V51RD2 have 

'dual function' meaning that they can be used for two 

different functions, the fist one is to perform input/output 

operations and the second one is used to implement special 

features of the microcontroller like counting external 

pulses, interrupting the execution of the program according 

to external events, performing serial data transfer or 

connecting the chip to a computer. 

 

 

 

 

 

 

 

     

Figure2.1 Internal architecture of  P89V51RD2 

microcontroller. 

 

 The P89V51RD2 microcontroller has two different 

memory types, RAM and EEPROM. Shortly, RAM is used 

to store variable during program execution, while the 
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EEPROM memory is used to store the program itself, that's 

why it is often referred to as the 'program memory'. 

 The special features of the P89V51RD2 

microcontroller are grouped in the box at the bottom of 

architecture, it is just important to note that the 

P89V51RD2 microcontroller incorporates hardware 

circuits that can be used to prevent the processor from 

executing various repetitive tasks and save processing 

power for more complex calculations[18].  

 Those simple tasks can be counting the 

number of external pulses on a pin, or generating precise 

timing sequences. It is clear that the CPU (Central 

Processing Unit) is the heart of the microcontrollers, it is 

the CPU that will read the program from the flash memory 

and execute it by interacting with the different peripherals 

discussed above. 

 

PIN CONFIGURATION OF THE P89V51RD2 

 

Figure shows the pin configuration of the 

P89V51RD2, where the function of each pin is written next 

to it, and, if it exists, the dual function is written between 

brackets. The pins are written in the same order as in the 

block diagram of figure, except for the VCC and GND pins 

which I usually note at the top and the bottom of any 

device.  

          Note that the pin that have dual functions can still be 

used normally as an input/output pin. Unless you program 

uses their dual functions, all the 32 I/O pins of the 

microcontroller are configured as input/output pins[19].  

                     Most of the function of the pins of the 

P89V51RD2 microcontroller will be discussed in detail, 

except for the pins required to control an external memory, 

which are the pins number 29, 30 and 31. Pin 31 (EA) 

always connected to VCC (5 Volts) to enable the micro-

controller to use the internal on chip memory rather than an 

external one (connecting the pin 31 to ground would 

indicate to the microcontroller that an external memory is 

to be used instead of the internal one). 

 

                              

                       Figure2.2 Pin diagram of P89V51RD2 

microcontroller 

  

            PIN 9: Pin 9 is the reset pin which is used reset the 

microcontroller’s internal registers and ports upon starting 

up. 

            PINS 18 & 19: The 80C51 has a built-in oscillator 

amplifier hence we need to only connect a crystal at these 

pins to provide clock pulses to the circuit. 

             PIN 40 &20: Pins 40 and 20 are VCC and ground 

respectively. The 80C51 chip needs +5V 500mA to 

function properly, although there are lower powered 

versions like the Atmel 2051 which is a scaled down 

version of the 80C51 which runs on +3V. 

             PINS 29, 30 & 31: As described in the features of 

the 80C51, this chip contains a built-in flash memory. In 

order to program this we need to supply a voltage of +12V 

at pin 31. If external memory is connected then Pin 31, 

also called EA/VPP, should be connected to ground to 

indicate the presence of external memory. Pin 30 is called 

ALE (address latch enable), which is used when multiple 

memory chips are connected to the controller and only one 

of them needs to be selected. We will deal with this in 
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depth in the later chapters. Pin 29 is called PSEN. This is 

"program select enable". In order to use the external 

memory it is required to provide the low voltage (0) on 

both PSEN and EA pins. 

 

2.4 INPUT/OUTPUT PORTS  

                    There are 4, 8-bit ports: P0, P1, P2 and P3. 

           The port P1 (Pins 1 to 8) is a general purpose 

input/output port which can be used for a variety of 

interfacing tasks. The other ports P0, P2 and P3 have dual 

roles or additional functions associated with them based 

upon the context of their usage. 

           The port P3(Pins 10 to 17) acts as a normal IO port, 

but Port P3 has additional functions such as, serial transmit 

and receive pins, 2 external interrupt pins, 2 external 

counter inputs, read and write pins for memory access[20-

23]. 

            The port P2 (pins 21 to 28) can also be used as a 

general purpose 8 bit port when no external memory is 

present, but if external memory access is required then port 

P2 will act as an address bus in conjunction with port P0 to 

access external memory. port P2 acts as A8-A15. 

            The port P0 (pins 32 to 39) can be used as a general 

purpose 8 bit port when no external memory is present, but 

if external memory access is required then port P0 acts as a 

multiplexed address and data bus that can be used to access 

external memory in conjunction with port P2. P0 acts as 

AD0-AD7. 

 

2.5 MEMORY ORGANIZATION 

                    A RAM stands for Random Access Memory, 

it has basically the same purpose of the RAM in a desktop 

computer, which is to store some data required during the 

execution time of different programs. While an EEPROM, 

also called flash memory is a more elaborated ROM (Read 

Only Memory), which is the memory where the program 

being executed is stored. Even if that's not exactly true, you 

can compare an EEPROM to the Hard-Disk of a desktop 

computer from a general point of view. The EEPROM 

term stands for Electronically Erasable and Programmable 

Read Only Memory.  

        In microcontrollers, like in any digital 

system, memory is organized in registers, which is the 

basic unit of construction of a memory. Each register is 

composed of a number of bits (usually 8) where the data 

can be stored. In the 8051 family of microcontrollers for 

example, most registers are 8-bit register, capable of 

storing values ranging from 0 to 255. In order to use bigger 

values, various register can be used simultaneously. Figure       

shows a typical 8-bit registers, where the notation D0 to 

D7 stands for the 8 data bits of the register[24-27]. 

 

Typical register  

D7 D6 D5 D4 D3 D2 D1 D0 

          

          As you shall see, the RAM memory of the 

P89V51RD2, which contains 256 registers, is divided into 

to main parts, the GPR part, and the SFR part. GPR stands 

for 'General Purpose Register' and are the registers that you 

can use to store any data during the execution of your 

program. SFRs (Special function Register) are registers 

used to control the functioning of the microcontroller and 

to assist the processor through the various operations being 

executed. For example, SFRs can be used to control 

input/output lines, to retrieve data transmitted through the 

serial port of a desktop computer, or to configure one of 

the on-chip counters and timers In a memory each register 

has a specific address which is used by the processor to 

read and write from specific memory location. Figure 

shows the memory organization of the 256 registers of the 

RAM of the P89V51RD2 microcontroller[28]. The address 

is noted in hexadecimal format as this notation simplifies 

digital logic calculations for the designers, 00 corresponds 
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to the first location and FF which is equal to 256 

corresponds to the last location. 

 

 

 

 

 

 

 

 

 

          A programmer that would use the assembly 

language, have to take this memory organization into 

consideration while choosing the locations where his 

variables are stored, as writing general purpose data into 

special function registers could prevent the microcontroller 

from working correctly, but since we will use the C 

language using the KEIL IDE (integrated development 

environment), this part will be totally handled by the 

compiler. 

 

2.6 FEATURES OF P89V51RD2 

MICROCONTROLLER  

                 It is an 8-bit 80C51 5V low Power 64kb flash 

microcontroller with 1kb RAM. A key feature of the 

P89V51RD2 is its X2 mode option[29]. The design 

engineer can choose to run the application with the 

conventional 80C51 clock rate (12 clocks per machine 

cycle) or select the X2 mode (6 Clocks Per Machine Cycle) 

to achieve twice the throughput at the same clock 

frequency. Another way to benefit from this feature is to 

keep the same performance by reducing the clock 

frequency by half, thus dramatically reducing the Emi. 

              The flash program memory supports both parallel 

programming and in serial In-System Programming (ISP). 

Parallel programming mode offers gang-programming at 

high speed, reducing programming costs and time to 

market. ISP allows a device to be reprogrammed in the end 

product under software control. The capability to 

field/update the application firmware makes a wide range 

of applications possible.  

 The P89V51RD2 is also in-application programmable 

(IAP), allowing the flash program memory to be 

reconfigured even while the application is running.  

 64kb of on-chip flash program memory with ISP (in-

system programming) and IAP (in-application 

programming).  

 It supports 12-clock (default) or 6-clock mode selection via 

software or ISP.  

 SPI (serial peripheral interface) and enhanced UART. PCA 

(programmable counter array) with PWM and 

capture/compare functions.  

 Four 8-bit I/O ports with three high-current port 1 pins (16 

MA each) and three 16-bit timers/counters.  

 Programmable Watchdog timer (WDT).  

 Eight interrupt sources with four priority level. Second 

DPRT register.  

 Low Emi Mode (ALE inhibit).  

 TTL- and CMOS-compatible logic levels.  

 Brown-Out detection. 

 Low Power Modes / Idle Mode. 

 Power-Down mode with external interrupt wake-up. 

 PDIP40, PLCC44 and TQFP44 Packages. 

CHAPTER-III 

LIQUID CRYSTAL DISPLAY 

 

3.1 INTRODUCTION: 

 

Liquid Crystal Display also called as LCD is very 

helpful in providing user interface between user and 

Model. The most commonly used alphanumeric displays 
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are 1x16 (Single Line & 16 characters), 2x16 (Double Line 

& 16 character per line) & 4x20 (four lines & Twenty 

characters per line).  

 

 

 

 

Fig 3.1 Photographic view of LCD Display 

 

 

F

ig 3.2 

Pin 

configu

ration 

of LCD 

Display

. 

T

he 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. If operated in 8-bit mode then 8 data lines + 3 

control lines i.e. total 11 lines are required. And if operated 

in 4-bit mode then 4 data lines + 3 control lines i.e. 7 lines 

are required. Here we operate 8 bit mode. It’s simple if you 

have sufficient data lines you can go for 8 bit mode & if 

there is a time constrain i.e. display should be faster then 

we have to use 8-bit mode because basically 4-bit mode 

takes twice as more time as compared to 8-bit mode.  

 

 

 

 

 

 

 

 

 

 

Fig 3.3 Interfacing LCD Display with 8051 

microcontroller. 

 

 

 

3.2 PROGRAMMING TECHNIQUE: 

 

When RS is low (0), the data is to be treated as a 

command. When RS is high (1), the data being sent 

is considered as text data which should be displayed on the 

screen.  

When R/W is low (0), the information on the data 

bus is being written to the LCD. When RW is high (1), the 

program is effectively reading from the LCD[30]. Most of 

the times there is no need to read from the LCD so this line 

can directly be connected to ground thus saving one 

controller line. 

The ENABLE pin is used to latch the data present 

on the data pins. A HIGH - LOW signal is required to latch 

the data. The LCD interprets and executes our command at 

the instant the EN line is brought low. If you never bring 

EN low, your instruction will never be executed. 

Display Data Ram (DDRAM) stores the display 

data. So when we have to display a character on LCD we 

basically write it into DDRAM. For a 2x16 LCD the 

DDRAM address for first line is from 80h to 8fh & for 

second line is 0c0h to 0cfh. So if we want to display 'H' on 

the 7th position of the first line then we will write it at 

location 87h. 

Now as we have noticed two types of data is 

given to the LCD data to be displayed, command or special 

 Pin  Symbol Function 

 1  Vss  Ground 

 2  Vdd  Supply Voltage 

 3  Vo  Contrast Setting 

 4  RS  Register Select 

 5  R/W  Read/Write Select 

 6  En  Chip Enable Signal 

 7-14  DB0-DB7  Data Lines 

 15  A/Vee  Gnd for the backlight 

 16  K  Vcc for backlight 
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instruction. So now let us write a subroutine for both the 

type of data. 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3.1 Sub routine for data 

CHAPTER-IV 

SENSORS AND INTERFACING CIRCUITS 

4.1 INTRODUCTION 

Sensors are mainly used to detect the status of the 

physical quantity.Here we are saving energy by three types 

of sensors.They are passive infrared sensor(PIR) is used to 

detect the movement of human in working place ,Light 

Dependant resistor (LDR) is used to detect the status of 

illumination in work place, Resistor based fluid level 

sensor is used to status of fluid level in remote tanks and 

Real time clock Integrated circuit(IC) is used to detect the 

real time. 

4.2 PASSIVE INFRARED SENSOR 

A Passive InfraRed sensor (PIR sensor) is an 

electronic device that measures infrared (IR) light radiating 

from objects in its field of view. PIR sensors are often used 

in the construction of PIR-based motion detectors . 

Apparent motion is detected when an infrared source with 

one temperature, such as a human, passes in front of an 

infrared source with another temperature, such as a wall. 

All objects emit what is known as black body 

radiation. It is usually infrared radiation that is invisible to 

the human eye but can be detected by electronic devices 

designed for such a purpose[31]. The term passive in this 

instance means that the PIR device does not emit an 

infrared beam but merely passively accepts incoming 

infrared radiation. “Infra” meaning below our ability to 

detect it visually, and “Red” because this color represents 

the lowest energy level that our eyes can sense before it 

becomes invisible. Thus, infrared means below the energy 

level of the color red, and applies to many sources of 

invisible energy 

PIR sensor is typically mounted on a printed 

circuit board containing the necessary electronics required 

to interpret the signals from the pyroelectric sensor chip. 

The complete assembly is contained within a housing 

mounted in a location where the sensor can view the area 

to be monitored. Infrared energy is able to reach the 

pyroelectric sensor through the window because the plastic 

used is transparent to infrared radiation (but only 

translucent to visible light). This plastic sheet also prevents 

the intrusion of dust and/or insects from obscuring the 

sensor's field of view, and in the case of insects, from 

generating false alarms. 

Figure-4.1 Photo image view of PIR sensor. 
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4.3 INTERFACING PIR SENSOR WITH 

MICROCONTROLLER 

  

 Normally PIR sensor gives low power, positive voltage to 

sense the movement. we need negative and high power 

input to microcontroller’s we push to convert low power, 

positive voltage to high power,negative voltage. the 

following circuit is used to convert PIR sensor signal. 

 

 

4.4 CIRCUIT FOR PIR SENSOR INTERFACE WITH 

MICROCONTROLLER 

 

 

 

 

 

 

 

 

 

 

 

 

Figure-4.2.Circuit for PIR sensor interfacing to 

microcontroller. 

 

 

 

4.5 RELAY INTERFACE CIRCUIT 

 

An electromagnetic relay is a type of electrical 

switch controlled by an electromagnet. Electromagnetic 

relay is used to control electrical appliances presented in 

home based on user instruction. The buzzer is used to 

make warning sound against gas and smoke detection. 

 

 The microcontroller does not have sufficient 

drive capability on its output to drive the relay, so there are 

a number of ways to drive relays. Relays are usually 

controlled by transistor or driver IC like ULN2003. 

 

Driving current for each relay and buzzer is then 

needed about 60mA at +12V supply. A Darlington 

transistor array, ULN2003 is used to increase driving 

capacity of the microcontroller. The ULN2803 is of 12V 

TTL, CMOS devices. It internally employs high voltage, 

high current. Each Darlington arrays contains seven open 

collector[32]. The Darlington pairs with common emitters, 

each channel rated at 500mA and can withstand peak 

currents of 600mA. Suppression diodes are included for 

inductive load driving and the inputs are pinned opposite to 

the outputs to simplify board layout. 

 

 

Figure 4. Interface Circuit for Microcontroller with Relays 

and Buzzer 

 

 

 

 

 

4.6 CONTROL AND INTERFACE CIRCUIT 

 

Nowadays, microcontrollers are so cheap and 

easily available that it is common to use them instead of 

simple logic circuits like counters for the sole purpose of 

gaining some design flexibility and saving some space. 

Some machines and robots will even rely on a multitude of 

microcontrollers, each one dedicated to a certain task.  

Most recent microcontrollers are ‘In System 

Programmable’, meaning that you can modify the program 
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being executed, without removing the microcontroller from 

its place. In this paper a PHILIPS made P89V51RD2 

Microcontroller is used[34-36].  

It has 8-bit data bus, 16-bit address bus, 32 

general purpose registers each of 8 bits, 16 bit timers, 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, 64K Flash memory and UART for serial 

communication.  

The microcontroller is programmed by using 

Flash Magic software. In the circuit, the PORT 0 is 

assigned as input of sensors; PORT 1 is assigned as display 

control, PORT 2 is assigned as electromagnetic relay 

control and PORT 3 UART is used to communicate. 

 

MAIN CIRCUIT DIAGRAM 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

POWER SUPPLY UNIT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSION  

Power saving is very important today. Here we are 

implemented microcontroller based integrated power 

saving system. The system having PIR sensors to use sense 

human movements in working place[33]. All sensors are 

working satisfactory and microcontroller control the 

equipments through relay unit based on sensor inputs. 

Microcontroller program is  developed by using Keil 

software and Hex file is stored to microcontroller by using 

flash magic. 
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