             CONTENTS

          TOPIC                                                                    


PAGE NO.

            List of Figures








List of Tables
Abstract                



    
          
 
 

1. INTRODUCTION 


                                                            
2. INTRODUCTION TO EMBEDDED SYSTEMS                                                              
3. BLOCK DIAGRAM





 
            
4. HARDWARE REQUIREMENTS
                                  





         4.1   Transformers                                            

            

         4.2   Voltage   Regulator (LM7805)


            
                     4.3   Microcontroller (AT89S52/C51)                                     
                     4.4   LEDS                                                                                              
                     4.5   Photo Diodes




                         
                     4.6   Potential Divider                                                                 
                     4.7   Resistors                                                                                   
                     4.8   Capacitors




                         
      5.  SOFTWARE REQUIREMENTS
                               


 
              
         5.1   IDE

                                  




 

         5.2   Concept of Compiler





         5.3   Concept of Cross Compiler



 
         5.4   Keil C Cross Compiler




 
         5.5   Building an Application In Uvision2

             
         5.6   Creating your Own Application in Uvision2
 

         5.7   Starting Uvision2 & Creating a Project

 
         5.8   Windows_ Files





 
         5.9   Building Projects & Creating Hex Files
             
         5.10  CPU Simulation





 
         5.11  Database Selection                                                            
         5.12  Embedded C







       6.  SCHEMATIC DIAGRAM
                                                                        
                   6.1 Description      





             
       7.  LAYOUT DIAGRAM
                      



             


       8.  HARDWARE TESTING 




          
             

         8.1   Continuity Test



                      
 


         8.2   Power on Test
 9.  FUTURE SCOPE





 
       10. RESULTS                                                                                                       
       11. CONCLUSION                                                                   

             
       12. BIBLIOGRAPHY
 
                                                                          
LIST OF FIGURES
FIG NO.                                      FIGURE CAPTION                                     PAGENO.
   2.1                                            System Design Calls
   2.2                                            V Diagram
   3.1                                            block diagram of the project
   4.1                                            A Typical Transformer
   4.2                                            block diagram of voltage regulator
   4.3                                            performance characteristics of regulator
   4.4                                            pin diagram of AT89S52
   4.5                                            Typical LED

   4.6                                            circuit symbol
   4.7                                            spectrum of white LED
   4.8                                            Response of a silicon photo diode vs. 
                                                    Wavelength of the incident light
   4.9                                            circuit symbol of potential divider
   4.10                                          sample resistors
   4.11                                          sample capacitors
   6.1                                            circuit diagram of the project
   7.1                                            layout diagram of the project
LIST OF TABLES

TABLE NO.                             NAME OF THE TABLE                               PAGE NO.
4.1                                             ratings of the voltage regulator 

4.2                                            mnemonics for remembering colors

ABSTRACT

High intensity discharge lamp (HID) presently used for urban street light are based on principle of gas discharge, thus the intensity is not controllable by any voltage reduction method as the discharge path is broken. White Light Emitting Diode (LED) based lamps are soon replacing the HID lamps in street light. Thus intensity control is now possible by pulse width modulation based on sensing the movement and density of vehicles. The pulse width becomes very narrow on sensing no movement of vehicles. As the vehicle moves forward, the intensity goes on increasing for few lights ahead, and as it passes away the intensity goes on falling. Thus this way of dynamically changing intensity helps in saving a lot of energy. A programmable microcontroller is engaged to provide different duty cycle for different intensities at different density conditions.
                                      1. INTRODUCTION

                     The main objective of this project is to reduce the power consumption in the streets. According to the existing system, power consumption is more due to the irregular functionalities of the street lights. By using our proposed system, we can control the consumption of power. initially, the light will be in dim condition, whenever the vehicle crosses the sensor(controller),light starts to increase .brightness of the light is depends on the number of vehicles which crosses the sensor. if one vehicle crosses the sensor, the light will be in minimum bright. More than 3 vehicles crosses the sensor, the light will be in maximum bright. by this proposed system we can control the power consumption of the street light.
                      We have two modes in this project for saving power 

                              1. General mode (For vehicles only)

                              2. Dim mode (both for vehicles and pedestrians)

                      In general mode we can save more power than dim mode. In this mode the LED glows only based on the vehicle movement but for pedestrians this mode cannot be useful but the advantage of this mode is to save more power. In this mode we can save up to 50% of power.
                      In dim mode we can save less power, but this mode is useful for pedestrians as the LED glows with less intensity but based on the vehicle movement intensity     increases. The advantage of this mode is, it is useful for pedestrians but it saves less power. In this mode we can save upto 35% of power
2. EMBEDDED SYSTEMS
Embedded system
An Embedded System is a combination of computer hardware and software, and perhaps additional mechanical part designed to perform a specific function. An embedded system is a microcontroller-based, software driven, reliable, real-time control system, autonomous, or human or network interactive, operating on diverse physical variables and in diverse environments and sold into a competitive and cost conscious market.

An embedded system is not a computer system that is used primarily for processing, not a software system on PC or UNIX, not a traditional business or scientific application. High-end embedded & lower end embedded systems. High-end embedded system - Generally 32, 64 Bit Controllers used with OS. Examples Personal Digital Assistant and Mobile phones etc .Lower end embedded systems - Generally 8,16 Bit Controllers used with an minimal operating systems and hardware layout designed for the specific purpose. Examples Small controllers and devices in our everyday life like Washing Machine, Microwave Ovens, where they are embedded in.

SYSTEM DESIGN CALLS:
          [image: image21.png]Figure 1. Quiescent Current




                                     Fig:2.1 System Design Calls
EMBEDDED SYSTEM DESIGN CYCLE
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                                          Fig:2.2 “V Diagram”

Characteristics of Embedded System

· An embedded system is any computer system hidden inside a product other than a computer.

· They will encounter a number of difficulties when writing embedded system software in addition to those we encounter when we write applications

· Throughput – Our system may need to handle a lot of data in a short period of time.

· Response–Our system may need to react to events quickly.

· Testability–Setting up equipment to test embedded software can be difficult.

· Debugability–Without a screen or a keyboard, finding out what the software is doing wrong (other than not working) is a troublesome problem.

· Reliability – embedded systems must be able to handle any situation without human intervention.
· Memory space – Memory is limited on embedded systems, and you must make the software and the data fit into whatever memory exists.

· Program installation – you will need special tools to get your software into embedded systems.

· Power consumption – Portable systems must run on battery power, and the software in these systems must conserve power.

· Processor hogs – computing that requires large amounts of CPU time can complicate the response problem.

· Cost – Reducing the cost of the hardware is a concern in many embedded system projects; software often operates on hardware that is barely adequate for the job.

· Embedded systems have a microprocessor/ microcontroller and a memory.  Some have a serial port or a network connection.  They usually do not have keyboards, screens or disk drives.

APPLICATIONS

1) Military and aerospace embedded software applications

2) Communication Applications

3) Industrial automation and process control software

4) Mastering the complexity of applications.

5) Reduction of product design time.

6) Real time processing of ever increasing amounts of data.

7) Intelligent, autonomous sensors.
                             3. BLOCK DIAGRAM
[image: image3.png]Transformer ifier Regulator

Row of LEDs treated as street ligh
m23v : o o S S S S
TRAN-2P2S

P0.0/ADO
P0.1/AD1
P0.2/AD2
P0.3/AD3
P0.4/AD4

P2.4/A
P2.5/A
P2.6/A
P2.7/A

/N
IR Transmitter
<]

P0.5/AD5 L
P0.6/AD6 ((b]
P0.7/AD7 .2
‘Controller: g | some .
o| | Distance
14
14

P3.0/RXI
P3.1/TXI
P3.2/INTO
P3.3/INT1T

—\'O'—\'O'UU RN

b | S

= 0 g

S | .Some £

Asm/C o | Distance Z

Program o x
IR

IR
Reciever Transmitter




Fig.3.1: block diagram of the project
4. HARDWARE REQUIREMENTS
HARDWARE COMPONENTS
1. Transformer  (230 – 12 V AC)
2. Voltage Regulator  (LM 7805)
3. Rectifier
4. Filter
5. Microcontroller (AT89S52/AT89C51)
6. LEDS 
7. Photodiodes
8. Potential Divider
9. BC547
10. 1N4007
11. Resistors
12. Capacitors
 4.1 TRANSFORMER              
Introduction
                  Transformers convert AC electricity from one voltage to another with a little loss of power. Step-up transformers increase voltage, step-down transformers reduce voltage. Most power supplies use a step-down transformer to reduce the dangerously high voltage to a safer low voltage. 

                                               
[image: image4.png]



                              Fig.4.1:  A Typical Transformer
The input coil is called the primary and the output coil is called the secondary. There is no electrical connection between the two coils; instead they are linked by an alternating magnetic field created in the soft-iron core of the transformer. The two lines in the middle of the circuit symbol represent the core.   Transformers waste very little power so the power out is (almost) equal to the power in. Note that as voltage is stepped down and current is stepped up.
              The ratio of the number of turns on each coil, called the turn’s ratio, determines the ratio of the voltages. A step-down transformer has a large number of turns on its primary (input) coil which is connected to the high voltage mains supply, and a small number of turns on its secondary (output) coil to give a low output voltage

The ratio of the number of turns on each coil, called the turn’s ratio, 
                    TURNS RATIO   =   (Vp  /  Vs)   =   (  Np  /  Ns  )

         Where,

Vp = primary (input) voltage.

           Vs = secondary (output) voltage

           Np = number of turns on primary coil

           Ns = number of turns on secondary coil

           Ip = primary (input) current
           Is = secondary (output) current.
4.2 VOLTAGE REGULATOR 7805
      Features
• Output Current up to 1A                                                         

• Output Voltages of 5, 6, 8, 9, 10, 12, 15, 18, 24V    

• Thermal Overload Protection                                                 

• Short Circuit Protection

• Output Transistor Safe Operating Area Protection 

      Description

The LM78XX/LM78XXA series of three-terminal positive regulators are available in the TO-220/D-PAK package and with several fixed output voltages, making them useful in a Wide range of applications. Each type employs internal current limiting, thermal shutdown and safe operating area protection, making it essentially indestructible. If adequate heat sinking is provided, they can deliver over 1A output Current. Although designed primarily as fixed voltage regulators, these devices can be used with external components to obtain adjustable voltages and currents.
      Internal Block Diagram
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Fig 4.2: block diagram of voltage regulator
Absolute Maximum Ratings
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                           Table 4.1: ratings of the voltage regulator

Typical Performance Characteristics 
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                       Fig 4.3: performance characteristics of regulator

4.3 MICROCONTROLLER AT89S52
     Introduction:

The AT89S52 is a low-power, high-performance CMOS 8-bit microcontroller with 8K bytes of in-system programmable Flash memory.. The on-chip Flash allows the program memory to be reprogrammed in-system or by a conventional non volatile memory programmer. By combining a versatile 8-bit CPU with in-system programmable Flash on a monolithic chip, the Atmel AT89S52 is a powerful microcontroller which provides a highly-flexible and cost-effective solution to many embedded control applications. The AT89S52 is designed with static logic for operation down to zero frequency and supports two software selectable power saving modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port, and interrupt system to continue functioning. The Power-down mode saves the RAM contents but freezes the oscillator, disabling all other chip functions until the next interrupt or hardware reset.  

   Features:

• Compatible with MCS®-51 Products

• 8K Bytes of In-System Programmable (ISP) Flash Memory
               Endurance: 10,000 Write/Erase Cycles

• 4.0V to 5.5V Operating Range

• Fully Static Operation: 0 Hz to 33 MHz

• 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
Pin Configurations of AT89S52
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                          fig 4.4: pin diagram of AT89S52
Pin Description:

VCC:

      Supply voltage.

GND:
      Ground.

Port 0:

Port 0 is an 8-bit open drain bidirectional I/O port. As an output port, each pin can sink eight TTL inputs. When 1s are written to port 0 pins, the pins can be used as high-impedance inputs. Port 0 can also be configured to be the multiplexed low-order address/data bus during accesses to external program and data memory. In this mode, P0 has internal pull-ups. Port 0 also receives the code bytes during Flash programming and outputs the code bytes during program verification. External pull-ups are required during program verification.

Port 1:

Port 1 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 1 output buffers can sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are externally being pulled low will source current (IIL) because of the internal pull-ups. In addition, P1.0 and P1.1 can be configured to be the timer/counter 2 external count input (P1.0/T2) and the timer/counter 2 trigger input (P1.1/T2EX).

Port 2:

Port 2 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 2 output buffers can sink/source four TTL inputs. When 1s are written to Port 2 pins, they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 2 pins that are externally being pulled low will source current (IIL) because of the internal pull-ups. Port 2 emits the high-order address byte during fetches from external program memory and during accesses to external data memory that use 16-bit addresses (MOVX @ DPTR). In this application, Port 2 uses strong internal pull-ups when emitting 1s. During accesses to external data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Special Function Register.

Port 3:

Port 3 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 3 output buffers can sink/source four TTL inputs. When 1s are written to Port 3 pins, they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 3 pins that are externally being pulled low will source current (IIL) because of the pull-ups.

RST:

Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device. This pin drives high for 98 oscillator periods after the Watchdog times out. The DISRTO bit in SFR AUXR (address 8EH) can be used to disable this feature. In the default state of bit DISRTO, the RESET HIGH out feature is enabled.

ALE/PROG:

Address Latch Enable (ALE) is an output pulse for latching the low byte of the address during accesses to external memory. This pin is also the program pulse input (PROG) during Flash programming.

In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and may be used for external timing or clocking purposes. Note, however, that one ALE pulse is skipped during each access to external data memory.

PSEN:

Program Store Enable (PSEN) is the read strobe to external program memory. When the AT89S52 is executing code from external program memory, PSEN is activated twice each machine cycle, except that two PSEN activations are skipped during each access to external data memory.

EA/VPP:

External Access  Enable. EA must be strapped to GND in order to enable the device to fetch code from external program memory locations starting at 0000H up to FFFFH. Note, however, that if lock bit 1 is programmed, EA will be internally latched on reset. EA should be strapped to VCC for internal program executions. This pin also receives the 12-volt programming enable voltage (VPP) during Flash programming.

XTAL1:

Input to the inverting oscillator amplifier and input to the internal clock operating circuit.

XTAL2:

Output from the inverting oscillator amplifier.

4.4 LED’S

.        LEDs are semiconductor devices. Like transistors, and other diodes, LEDs are made out of silicon. What makes an LED give off light are the small amounts of chemical impurities that are added to the silicon, such as gallium, arsenide, indium, and nitride
          When current passes through the LED, it emits photons as a byproduct. Normal light bulbs produce light by heating a metal filament until it is white hot.  LEDs produce photons directly and not via heat, they are far more efficient than incandescent bulbs.  
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          Fig 4.5: Typical LED


                Fig 4.6: circuit symbol
            Not long ago LEDs were only bright enough to be used as indicators on dashboards or electronic equipment. But recent advances have made LEDs bright enough to rival traditional lighting technologies. Modern LEDs can replace incandescent bulbs in almost any application
White LED’S

Light Emitting Diodes (LED) have recently become available that are white and bright, so bright that they seriously compete with incandescent lamps in lighting applications. They are still pretty expensive as compared to a GOW lamp but draw much less current and project a fairly well focused beam.

 The diode in the photo came with a neat little reflector that tends to sharpen the beam a little but doesn't seem to add much to 
When run within their ratings, they are more reliable than lamps as well. Red LEDs are now being used in automotive and truck tail lights and in red traffic signal lights. You will be able to detect them because they look like an array of point sources and they go on and off instantly as compared to conventional incandescent lamps.
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                                              Fig.4.7: spectrum of white LED

            
LEDs are monochromatic (one color) devices. The color is determined by the band gap of the semiconductor used to make them. Red, green, yellow and blue LEDs are fairly common. White light contains all colors and cannot be directly created by a single LED. The most common form of "white" LED really isn't white. It is a Gallium Nitride blue LED coated with a phosphor that, when excited by the blue LED light, emits a broad range spectrum that in addition to the blue emission, makes a fairly white light.

There is a claim that these white LED's have a limited life. After 1000 hours or so of operation, they tend to yellow and dim to some extent. Running the LEDs at more than their rated current will certainly accelerate this process.

There are two primary ways of producing high intensity white-light using LED’S. One is to use individual LED’S that emit three primary colours—red, green, and blue—and then mix all the colours to form white light. The other is to use a phosphor material to convert monochromatic light from a blue or UV LED to broad-spectrum white light, much in the same way a fluorescent light bulb works. Due to metamerism, it is possible to have quite different spectra that appear white

4.5 PHOTODIODES

A photodiode is a type of photo detector capable of converting light into either current or voltage, depending upon the mode of operation. Photodiodes are similar to regular semiconductor diodes except that they may be either exposed (to detect vacuum UV or X-rays) or packaged with a window or optical fibre connection to allow light to reach the sensitive part of the device. Many diodes designed for use specifically as a photodiode will also use a PIN junction rather than the typical PN junction.

Principle of operation

A photodiode is a PN junction or PIN structure. When a photon of sufficient energy strikes the diode, it excites an electron, thereby creating a mobile electron and a positively charged electron hole. If the absorption occurs in the junction's depletion region, or one diffusion length away from it, these carriers are swept from the junction by the built-in field of the depletion region. Thus holes move toward the anode, and electrons toward the cathode, and a photocurrent is produced.

Photovoltaic mode
When used in zero bias or photovoltaic mode, the flow of photocurrent out of the device is restricted and a voltage builds up. The diode becomes forward biased and "dark current" begins to flow across the junction in the direction opposite to the photocurrent. This mode is responsible for the photovoltaic effect, which is the basis for solar cells—in fact, a solar cell is just a large area photodiode.

Photoconductive mode
                   In this mode the diode is often reverse biased, dramatically reducing the response time at the expense of increased noise. This increases the width of the depletion layer, which decreases the junction's capacitance resulting in faster response times. The reverse bias induces only a small amount of current (known as saturation or back current) along its direction while the photocurrent remains virtually the same. The photocurrent is linearly proportional to the luminance

            Although this mode is faster, the photoconductive mode tends to exhibit more electronic noise. The leakage current of a good PIN diode is so low (< 1nA) that the Johnson–Nyquist noise of the load resistance in a typical circuit often dominates.

                   

 Fig.4.8: Response of a silicon photo diode vs. wavelength of the incident light
4.6 POTENTIAL DIVIDER
Introduction

    A potential divider (also known as a voltage divider) is a simple liner circuit that produces an output voltage that is a fraction of its input voltage. Voltage division refers to the partitioning of a voltage among the components of the divider.

                                           
                             

          fig 4.9: circuit symbol of potential divider
The formula governing a voltage divider is similar to that for a current divider, but the ratio describing voltage division places the selected impedance in the numerator, unlike current division where it is the unselected components that enter the numerator.  A simple example of a voltage divider consists of two resistors in series or a potentiometer. It is commonly used to create a reference voltage, and may also be used as a signal attenuator at low frequencies.
   Potentiometer
A potentiometer is a manually adjustable resistor. The way this device works is relatively simple. One terminal of the potentiometer is connected to a power source. Another is hooked up to ground (a point with no voltage or resistance and which serves as a neutral reference point), while the third terminal runs across a strip of resistive material. This resistive strip generally has a low resistance at one end; its resistance gradually increases to a maximum resistance at the other end. The third terminal serves as the connection between the power source and ground, and is usually interfaced to the user by means of a knob or lever. The user can adjust the position of the third terminal along the resistive strip in order to manually increase or decrease resistance. By controlling resistance, a potentiometer can determine how many current flows through a circuit. When used to regulate current, the potentiometer is limited by the maximum resistivity of the strip.
4.7 RESISTORS

               A resistor is a two-terminal electronic component designed to oppose an electric current by producing a voltage drop between its terminals in proportion to the current, that is, in accordance with Ohm's law:

                                              V = IR 

               Resistors are used as part of electrical networks and electronic circuits. They are extremely commonplace in most electronic equipment. Practical resistors can be made of various compounds and films, as well as resistance wire (wire made of a high-resistivity alloy, such as nickel/chrome).


The primary characteristics of resistors are their resistance and the power they can dissipate. Other characteristics include temperature coefficient, noise, and inductance. Less well-known is critical resistance, the value below which power dissipation limits the maximum permitted current flow, and above which the limit is applied voltage. Critical resistance depends upon the materials constituting the resistor as well as its physical dimensions; it's determined by design.


Resistors can be integrated into hybrid and printed circuits, as well as integrated circuits. Size, and position of leads (or terminals) are relevant to equipment designers; resistors must be physically large enough not to overheat when dissipating their power.
          [image: image12.jpg]



                                  Fig 4.10: sample resistors

Units
The ohm (symbol: Ω) is the SI unit of electrical resistance, named after Georg Simon Ohm. An ohm is equivalent to a volt per ampere. Since resistors are specified and manufactured over a very large range of values, the derived units of milliohm (1 mΩ = 10−3 Ω), kilohm (1 kΩ = 103 Ω), and megohm (1 MΩ = 106 Ω) are also in common usage.

The reciprocal of resistance R is called conductance G = 1/R and is measured in Siemens (SI unit), sometimes referred to as a mho. Thus a Siemens is the reciprocal of an ohm: S = Ω − 1. Although the concept of conductance is often used in circuit analysis, practical resistors are always specified in terms of their resistance (ohms) rather than conductance.

Theory of operation
Ohm's law
The behavior of an ideal resistor is dictated by the relationship specified in Ohm's law:

                             [image: image13.png]



Ohm's law states that the voltage (V) across a resistor is proportional to the current (I) passing through it, where the constant of proportionality is the resistance (R).

Equivalently, Ohm's law can be stated:

                                               [image: image14.png]



This formulation of Ohm's law states that, when a voltage (V) is present across a resistance (R), a current (I) will flow through the resistance. This is directly used in practical computations. For example, if a 300 ohm resistor is attached across the terminals of a 12 volt battery, then a current of 12 / 300 = 0.04 amperes (or 40 milliamperes) will flow through that resistor.

Four-band resistors
Four-band identification is the most commonly used colour-coding scheme on resistors. It consists of four colored bands that are painted around the body of the resistor. The first two bands encode the first two significant digits of the resistance value, the third is a power-of-ten multiplier or number-of-zeroes, and the fourth is the tolerance accuracy, or acceptable error, of the value. The first three bands are equally spaced along the resistor; the spacing to the fourth band is wider. Sometimes a fifth band identifies the thermal coefficient, but this must be distinguished from the true 5-color system, with 3 significant digits.

For example, green-blue-yellow-red is 56×104 Ω = 560 kΩ ± 2%. An easier description can be as followed: the first band, green, has a value of 5 and the second band, blue, has a value of 6, and is counted as 56. The third band, yellow, has a value of 104, which adds four 0's to the end, creating 560,000 Ω at ±2% tolerance accuracy. 560,000 Ω changes to 560 kΩ ±2% (as a kilo- is 103).

Each colour corresponds to a certain digit, progressing from darker to lighter colours, as shown in the chart on next page

	Color
	1st band
	2nd band
	3rd band (multiplier)
	4th band (tolerance)
	Temp. Coefficient

	Black
	0
	0
	×100
	
	

	Brown
	1
	1
	×101
	±1% (F)
	100 ppm

	Red
	2
	2
	×102
	±2% (G)
	50 ppm

	Orange
	3
	3
	×103
	
	15 ppm

	Yellow
	4
	4
	×104
	
	25 ppm

	Green
	5
	5
	×105
	±0.5% (D)
	

	Blue
	6
	6
	×106
	±0.25% (C)
	

	Violet
	7
	7
	×107
	±0.1% (B)
	

	Gray
	8
	8
	×108
	±0.05% (A)
	

	White
	9
	9
	×109
	
	

	Gold
	
	
	×10−1
	±5% (J)
	

	Silver
	
	
	×10−2
	±10% (K)
	

	None
	
	
	
	±20% (M)
	


                                 Table4.2:  mnemonics for remembering these colors
4.8  CAPACITORS

A capacitor or condenser is a passive electronic component consisting of a pair of conductors separated by a dielectric. When a voltage potential difference exists between the conductors, an electric field is present in the dielectric. This field stores energy and produces a mechanical force between the plates. The effect is greatest between wide, flat, parallel, narrowly separated conductors.


An ideal capacitor is characterized by a single constant value, capacitance, which is measured in farads. This is the ratio of the electric charge on each conductor to the potential difference between them. In practice, the dielectric between the plates passes a small amount of leakage current. The properties of capacitors in a circuit may determine the resonant frequency and quality factor of a resonant circuit, power dissipation and operating frequency in a digital logic circuit, energy capacity in a high-power system, and many other important aspects.
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Fig 4.11: sample capacitors
A capacitor (formerly known as condenser) is a device for storing electric charge. The forms of practical capacitors vary widely, but all contain at least two conductors separated by a non-conductor. Capacitors used as parts of electrical systems, for example, consist of metal foils separated by a layer of insulating film.

Capacitors are widely used in electronic circuits for blocking direct current while allowing alternating current to pass, in filter networks, for smoothing the output of power supplies, in the resonant circuits that tune radios to particular frequencies and for many other purposes.

A capacitor is a passive electronic component consisting of a pair of conductors separated by a dielectric (insulator). When there is a potential difference (voltage) across the conductors, a static electric field develops in the dielectric that stores energy and produces a mechanical force between the conductors. An ideal capacitor is characterized by a single constant value, capacitance, measured in farads. This is the ratio of the electric charge on each conductor to the potential difference between them.

The capacitance is greatest when there is a narrow separation between large areas of conductor, hence capacitor conductors are often called "plates", referring to an early means of construction. 

5.SOFTWARE REQUIREMENTS

5.1 INTRODUCTION TO KEIL MICRO VISION (IDE)

 Keil an ARM Company makes C compilers, macro assemblers, real-time kernels, debuggers, simulators, integrated environments, evaluation boards, and emulators for ARM7/ARM9/Cortex-M3, XC16x/C16x/ST10, 251, and 8051 MCU families.

 
Keil development tools for the 8051 Microcontroller Architecture support every level of software developer from the professional applications engineer to the student just learning about embedded software development. When starting a new project, simply select the microcontroller you use from the Device Database and the µVision IDE sets all compiler, assembler, linker, and memory options for you.

 
Keil is a cross compiler. So first we have to understand the concept of compilers and cross compilers. After then we shall learn how to work with keil.

5.2 CONCEPT OF COMPILER 

Compilers are programs used to convert a High Level Language to object code. Desktop compilers produce an output object code for the underlying microprocessor, but not for other microprocessors. I.E the programs written in one of the HLL like ‘C’ will compile the code to run on the system for a particular processor like x86 (underlying microprocessor in the computer). For example compilers for Dos platform is different from the Compilers for Unix platform  So if one wants to define a compiler then compiler is a program that translates source code into object code.

 
The compiler derives its name from the way it works, looking at the entire piece of source code and collecting and reorganizing the instruction. See there is a bit little difference between compiler and an interpreter. Interpreter just interprets whole program at a time while compiler analyses and execute each line of source code in succession, without looking at the entire program.  

The advantage of interpreters is that they can execute a program immediately. Secondly programs produced by compilers run much faster than the same programs executed by an interpreter. However compilers require some time before an executable program emerges. Now as compilers translate source code into object code, which is unique for each type of computer, many compilers are available for the same language.  

5.3 CONCEPT OF CROSS COMPILER

 
A cross compiler is similar to the compilers but we write a program for the target processor (like 8051 and its derivatives) on the host processors (like computer of x86). It means being in one environment you are writing a code for another environment is called cross development. And the compiler used for cross development is called cross compiler. So the definition of cross compiler is a compiler that runs on one computer but produces object code for a different type of computer.

5.4 KEIL C CROSS COMPILER

 

  Keil is a German based Software development company. It provides several      development tools like

•         IDE (Integrated Development environment)

•         Project Manager

•         Simulator

•         Debugger

•         C Cross Compiler, Cross Assembler, Locator/Linker

The Keil ARM tool kit includes three main tools, assembler, compiler and linker. An assembler is used to assemble the ARM assembly program. A compiler is used to compile the C source code into an object file. A linker is used to create an absolute object module suitable for our in-circuit emulator.  

5.5 Building an Application in µVision2

To build (compile, assemble, and link) an application in µVision2, you must:

1. Select Project -(forexample,166\EXAMPLES\HELLO\HELLO.UV2).

2. Select Project - Rebuild all target files or Build target.µVision2 compiles, assembles, and links the files in your project.

5.6 Creating Your Own Application in µVision2

     To create a new project in µVision2, you must:

1. Select Project - New Project.

2. Select a directory and enter the name of the project file.

3. Select Project - Select Device and select an 8051, 251, or C16x/ST10 device from the Device Database™.

4. Create source files to add to the project.

5. Select Project - Targets, Groups, Files. Add/Files, select Source Group1, and add the source files to the project.

6. Select Project - Options and set the tool options. Note when you select the target device from the Device Database™ all special options are set automatically. You typically only need to configure the memory map of your target hardware. Default memory model settings are optimal for most applications.

Select Project - Rebuild all target files or Build target
5.7  Starting µVision2 and Creating a Project

µVision2 is a standard Windows application and started by clicking on the program icon. To create a new project file select from the µVision2 menu Project – New Project…. This opens a standard Windows dialog that asks you for the new project file name. We suggest that you use a separate folder for each project. You can simply use the icon Create New Folder in this dialog to get a new empty folder. Then select this folder and enter the file name for the new project, i.e. Project1. µVision2 creates a new project file with the name PROJECT1.UV2 which contains a default target and file group name. You can see these names in the Project.

5.8 Window – Files.

Now use from the menu Project – Select Device for Target and select a CPU for your project. The Select Device dialog box shows the µVision2 device data base. Just select the microcontroller you use. We are using for our examples the Philips 80C51RD+ CPU. This selection sets necessary tool Options for the 80C51RD+ device and simplifies in this way the tool Configuration. 

5.9 Building Projects and Creating a HEX Files

Typical, the tool settings under Options – Target are all you need to start a new application. You may translate all source files and line the application with a click on the Build Target toolbar icon. When you build an application with syntax errors, µVision2 will display errors and warning messages in the Output Window – Build page. A double click on a message line opens the source file on the correct location in a µVision2 editor window. Once you have successfully generated your application you can start debugging.

After you have tested your application, it is required to create an Intel HEX file to download the software into an EPROM programmer or simulator. µVision2 creates HEX files with each build process when Create HEX files under Options for Target – Output is enabled. You may start your PROM programming utility after the make process when you specify the program under the option Run User Program #1.

5.10 CPU Simulation

µVision2 simulates up to 16 Mbytes of memory from which areas can be mapped for read, write, or code execution access. The µVision2 simulator traps

and reports illegal memory accesses. In addition to memory mapping, the simulator also provides support for the integrated peripherals of the various 8051 derivatives. The on-chip peripherals of the CPU you have selected are configured from the Device. 
5.11 Database selection

You have made when you create your project target. Refer to page 58 for more Information about selecting a device. You may select and display the on-chip peripheral components using the Debug menu. You can also change the aspects of each peripheral using the controls in the dialog boxes.
5.12 EMBEDDED C
             Use of embedded processors in passenger cars, mobile phones, medical equipment, aerospace systems and defense systems is widespread, and even everyday domestic appliances such as dish washers, televisions, washing machines and video recorders now include at least one such device.

             Because most embedded projects have severe cost constraints, they tend to use low-cost processors like the 8051 family of devices considered in this book. These popular chips have very limited resources available most such devices have around 256 bytes (not megabytes!) of RAM, and the available processor power is around 1000 times less than that of a desktop processor. As a result, developing embedded software presents significant new challenges, even for experienced desktop programmers.  If you have some programming experience - in C, C++ or Java - then this book and its accompanying CD will help make your move to the embedded world as quick and painless as possible.
6. SCHEMATIC DIAGRAM
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                                   Fig 6.1: circuit diagram of the project
6.1 SCHEMATIC EXPLANATION

POWER SUPPLY

The circuit uses standard power supply comprising of a step-down tra59nsformer from 230v to 12v and 4 diodes forming a Bridge Rectifier that delivers pulsating dc which is then filtered by an electrolytic capacitor of about 470microf to 100microF. The filtered dc being un regulated IC LM7805 is used to get 5v constant at its pin no 3 irrespective of input dc varying from 9v to 14v. The input dc shall be varying in the event of input ac at 230volts section varies in the ratio of v1/v2=n1/n2.

The regulated 5volts dc is further filtered by a small electrolytic capacitor of 10 micro f for any noise so generated by the circuit. One LED is connected of this 5v point in series with a resistor of 330ohms to the ground i.e. negative voltage to indicate 5v power supply availability. The 5v dc is at 12v point is used for other applications as on when required.

STANDARD CONNECTIONS TO MICRO CONTROLLER

ATMEL series of 8051 family of micro controllers need certain standard connections. The actual number of the Micro controller could be “89C51”, “89C52” , “89S51” , “89S52” , as regards to 20 pin configuration  a number of “89C2051”. The 4 set of I/O ports are used based on the project requirement. Every micro controller requires a timing reference for its internal program execution therefore an oscillator needs to be functional with a desired frequency to obtain the timing reference as t =1/f.

A crystal ranging from 2 to 20 MHz are required to be used at its pin number 18 and 19 for the oscillator. Typically 11.0592 MHz crystal is used   in general for most of the circuits. Crystal provides the reference frequency only and it is not a crystal oscillator as miss understood by many but it oscillates at 11.0592MHz. Two small value ceramic capacitors’ of 33PF each is used as a standard connection for the crystal as shown in the circuit diagram.

RESET:

Pin no 9 is provided with an RESET arrangement by a combination of an electrolytic capacitor and a register forming   RC time constant. At the time of switch on the capacitor gets charging supply behaving a full short circuit from the positive to the pin number 9 in this early .After the capacitor gets fully charged the current stops flowing and pin number 9 is pulled down by a 10k resistor to the ground. This arrangement of reset pin 9 going high initially and then to 0 i.e. low helps the program execution to start from the beginning. In absence of this the program execution could have taken place   habitually anywhere from the program cycle .A pushbutton switch is connected across the capacitor so that at any given time as desired can be pressed   that discharges the capacitor and while released the capacitor starts charging again and then pin number 9 goes to high and then back to low, to enable the program re execution from the beginning. This operation of high to low of the reset pin takes place in fraction of a second as decided by the time constant R and C.

For example:  A 10 microfarad’s  capacitor and a 10k resistor would render a 100ms time to pin number 9 from high to low , there after the pin number 9 remains low.     





OPERATION EXPLANATION

The circuit is divided three parts:

1. DC power supply circuit

2. Microcontroller and connections

3. Highway model circuit

1. DC power supply circuit:

It comprises of a step down transformer (230v-12v AC), bridge rectifier circuit, a voltage regulator with filter capacitors and a power indicating LED. The step down transformer directly converts 230v AC to 12v AC supply. The output is still AC and it fluctuates around 12v. This 12v AC is given as input to a bridge rectifier circuit which converts it to 12v pulsating DC. The pulsating DC obtained as output from the rectifier is given to voltage regulator through a filter capacitor. The main function of voltage regulator is to provide a constant voltage of 5v. In other words, if there is any fluctuation in the input of regulator, but the output will be a constant 5v DC. The capacitor1 (470microf) filters out the pulsating DC to ripple less DC. The second capacitor eliminates any other ripples in the output. Thus, we get a steady supply of pure 5v DC. This is indicated by the LED which is present in the power supply circuit.

2. Microcontroller and connections:


The microcontroller used is AT89S52. The 40th pin of the IC is given a 5v power supply. Pins 18 & 19 of the IC are used to connect crystal to the microcontroller. Pin 9 of the IC is the reset pin which is connected to a mechanical switch. Using the mechanical switch we can externally restart the whole project. The pin 31 of the IC is driven HIGH to show that port0 and port2 are being used for data transfer. Pin 39 of the IC is connected to another switch. The function the switch is to toggle the circuit between the two modes.

All the ports of this microcontroller can be used for both inputs and outputs. In our project we are using port 1 as input port and port 2 and port 3 as output ports.20th pin of the microcontroller is connected to ground. The inputs to the port1 are from the highway model sensors via transistor switches. The outputs from port2 and port3 are given to the streetlights present in the highway model. Since we want an output of 14 LEDs, pins from entire port2 and first six pins of port3 are being used. The port0.0 pin is used to switch the output from dark mode to dim mode.

3. Highway model circuit:


The highway model consists of 14 streetlights and 8 pairs of photodiodes-IR diodes used as sensors, variable resistors and transistors which acts as switch. The IR diodes are placed on one side of the road and photodiodes are placed on the other side of the road, directly facing the IR diodes. 


Consider the case when there is no vehicle on the highway. In this case, the IR radiation emitted from the IR diode directly falls on the photodiode which is exactly opposite to it. This causes the photodiode to fall in conduction state. This implies that photodiode conducts and current passes through it. The current passes through the photodiode and goes through the variable resistor and the base-emitter region of the transistor. This in turn connects the collector of the transistor to the emitter. From the circuit diagram we can see that emitter is connected to ground which implies that the collector also goes to the ground. The collector region of the transistor is connected to the port 1 (input port) which in turn goes to ground i.e., logic ZERO. So, to summarize we can say that, when there is no vehicle on the highway, then the inputs to the microcontroller port 1 is ZERO.


Consider the case when a vehicle obstructs the IR radiation path. In this case, IR radiation is blocked and hence it does not fall on the photodiode. This in turn implies that photodiode doesn't conduct. Hence there is no current flowing through the transistor. So, the collector is at HIGH state. As we know that all collectors are given as input to the microcontroller, so the port 1 of the microcontroller goes HIGH. Let us assume that the first Photodiode-IR diode pair IR path is obstructed. This leads to a transition from ZERO to HIGH at P1.0 pin.

The microcontroller is programmed in such a way that, whenever the pin P1.0 goes high, then a window of lights ahead from the vehicle glows. In other words, the respective pins of port 2 and port 3 go HIGH. This process goes on i.e., as the vehicle moves forward, the street lights ahead of it glows and the trailing lights goes back to its original state.

There are two basic modes of operation,



1. Transition of streetlights from dim to bright state.



2. Transition of streetlights from dark to bright state.

1.In the first mode of operation, initially when the vehicle is not sensed, all the streetlights will be in dim state. This is achieved by use of pulse width modulation technique through the program stored in the microcontroller. When a vehicle is not present on the highway, then the streetlights are made to glow for about 1ms and then for 100ms they are switched off. Thus, we get streetlights with less brightness. When a vehicle is sensed, all the streetlights are illuminated for 1ms and the window of streetlights are illuminated for 100ms. Thus we have a PWM wave of 99% duty cycle.

2.In the second mode of operation, when the vehicle is not present, all the streetlights will be in dark state. When a vehicle is sensed then the window of streetlights is illuminated in front of the vehicle.

7. LAYOUT DIAGRAM
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Fig 7.1: layout diagram of the project
8. HARDWARE TESTING
8.1 CONTINUITY TEST:

In electronics, a continuity test is the checking of an electric circuit to see if current flows (that it is in fact a complete circuit). A continuity test is performed by placing a small voltage (wired in series with an LED or noise-producing component such as a piezoelectric speaker) across the chosen path. If electron flow is inhibited by broken conductors, damaged components, or excessive resistance, the circuit is "open".

Devices that can be used to perform continuity tests include multi meters which measure current and specialized continuity testers which are cheaper, more basic devices, generally with a simple light bulb that lights up when current flows.

An important application is the continuity test of a bundle of wires so as to find the two ends belonging to a particular one of these wires; there will be a negligible resistance between the "right" ends, and only between the "right" ends.

 This test is the performed just after the hardware soldering and configuration has been completed. This test aims at finding any electrical open paths in the circuit after the soldering. Many a times, the electrical continuity in the circuit is lost due to improper soldering, wrong and rough handling of the PCB, improper usage of the soldering iron, component failures and presence of bugs in the circuit diagram. We use a multi meter to perform this test. We keep the multi meter in buzzer mode and connect the ground terminal of the multi meter to the ground. We connect both the terminals across the path that needs to be checked. If there is continuation then you will hear the beep sound.
8.2 POWER ON TEST:
This test is performed to check whether the voltage at different terminals is according to the requirement or not. We take a multi meter and put it in voltage mode. Remember that this test is performed without microcontroller. Firstly, we check the output of the transformer, whether we get the required 12 v AC voltage. 

Then we apply this voltage to the power supply circuit. Note that we do this test without microcontroller because if there is any excessive voltage, this may lead to damaging the controller. We check for the input to the voltage regulator i.e., are we getting an input of 12v and an output of 5v. This 5v output is given to the microcontrollers’ 40th pin.

 
Hence we check for the voltage level at 40th pin. Similarly, we check for the other terminals for the required voltage. In this way we can assure that the voltage at all the terminals is as per the requirement.

In this power on test we also check for the sensors i.e., as we know from the circuit explanation that when there is no vehicle on the highway, then the input to the microcontroller is logic ZERO. This can be tested by checking the voltage level at pot1 pins. Consider the second case when the vehicle obstructs the IR path, then we should get a high at port1 pin. This can be checked using the multi meter.
                         9. FUTURE SCOPE

10. RESULTS

INPUT

          When we apply A.C supply to the circuit and we pass a vehicle in general mode (or) pedestrian in dim mode by interchanging the modes 
OUTPUT

          The output in two modes is……….

                General mode:

                          When a vehicle passes through highway, according to the vehicle movement LED will glow and after the vehicle had passed out then LED will turnoff automatically          
                Dim mode:

                             In this mode already led glows with less intensity, it is easy to walk for pedestrians in this mode (or) when a vehicle passes through highway according to the vehicle  movement LED intensity will glow based on number of vehicles and its intensity will automatically decrease after the vehicle passout

                            The advantages by using this two modes is 

                                 1. saving power upto 50%

                                 2. reduce light pollution

11.CONCLUSION
This project of DENSITY SENSED STREET LIGHT INTENSITY CONTROL TO SAVE ENERGY is a cost effective, practical, ecofriendly and the safest way to save energy. It clearly tackles the two problems that world is facing today, saving of energy and also disposal of incandescent lamps, very efficiently. According to statistical data we can save more that 40 % of electrical energy that is now consumed by the highways. Initial cost and maintenance can be the draw backs of this project. With the advances in technology and good resource planning the cost of the project can be cut down and also with the  use of good equipment the maintenance can also be reduced in terms of periodic checks. The LEDs have long life, emit cool light, donor have any toxic material and can be used for fast switching. For these reasons our project presents far more advantages which can over shadow the present limitations. Keeping in view the long term benefits and the initial cost would never be a problem as the investment return time is very less.


The project has scope in various other applications like for providing lighting in industries, campuses and parking lots of huge shopping malls. This can also be used for surveillance in corporate campuses and industries.
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