Laser Guided Appliance Control System                                                               
ABSTRACT
                      Now a days we find the control of appliances through mere signals which are of IR until recent past but due to their confinement to a limited boundary there raised a concern for the development of a highly quantized point to point link which can offer high bandwidth and gain. This led to the demand for environmental free laser point to point link. The main theme of our project is to develop a simple electronic system which uses this laser source that can drive any appliance with a small interchange in the circuitry. The output at the driving end of the circuit can be used as an Alarm, an Electromagnetic relay as an Automatic door opener or often control DC/AC equipments. Further enhancements in the controller circuit can also be used for Automation. 
I. INTRODUCTION
                        In today’s world of electronics the advancements in the technology made it feasible to control or manipulate any equipment by mere signals. These signals may be of any form like an IR response similar to a TV Remote control etc. These IR or any other signals are very band limited as they can operate only within their predefined boundary. This limitation made it to go for a high point to point link with large enough band width. The ultimate solution was a Laser beam which satisfied all the optimum requirements.

                        This Laser guided beam can be made to control any appliances around us of which the common and most significant applications could be as a Security alarm, Automatic Door Opening System, Car Parking Systems or most often control the DC/AC equipments.
1.1 LASER GUIDED APPLIANCE CONTROL:

                      The main idea that is being focused in our project is to control all the appliances through laser guided pointer or laser diode when the beam of the Laser is interrupted by anyone.

 The electromagnetic relay at the output of the gadget can be used to control the DC/AC equipment, with light intervention in its electrical wiring.
                       The source for laser beam can be a Laser diode or an LED of which Laser diode can be preferred for its wide angle of beam. The detector can be simply a Light detector i.e., Photo Transistor or an LDR. Photo transistor is preferred to LDR because of its high sensitivity. The basic arrangement of our project focuses on the main application arenas i.e., Automatic Opening system, Security alarm. 

                        The Laser source under consideration hers is of the basic version which provides a continuous link between Source and the Detector and is not the high power Laser beam which we generally use in Industrial applications. So it is environmental and human friendly which has no affects.

1.2 ARCHITECTURAL OVERVIEW:
                          The block diagram will help you to understand the project in the simplest way. In the block diagram the components that are used play vital role for the development and building of the other circuit diagram and different internal architecture view of component successfully. 

        The other circuit diagram and internal architecture views are also shown one by one carefully and by keeping in mind to show the entire significant components that are used in the project (Laser Guided control) is shown in the next part. 


Fig.1.1. The block diagram
II. CIRCUIT DESCRIPTION
2.1 DESCRIPTION AND WORKING:

                                This automatic door opener can be made using readily available components. The electromagnetic relay at the output of this gadget can be used to control the DC/AC door-opener motor/solenoid of an electromechanical door opener assembly, with light intervention in its electrical wiring.

              A laser diode (LLED1) is used here as the light transmitter. Alternatively, you can use any available laser pointer. The combination of resistor R1 and diode D1 protects the laser diode from over-current flow. By varying muliturn trimpot VR1, you can adjust the sensitivity.(Note that ambient light reflections may slightly degrade The performance of his unit.))Initially, when the laser beam is falling on photo-transistor T1, it con-ducts to reverse-bias transistor T3 and the input to the first gate (N1) of IC1 (CCD4001) is low. The high output at pin 3 of gate N1 forward biases the LED-driver transistor (T4) and the green standby LED (LLED2) lights up continuously. The rest of the circuit remains in standby state. When someone interrupts the laser beam, photo-transistor T1 stops conducting and transistor T3 becomes forward-biased. This makes the output of gate N1 go low. Thus ED-driver transistor T4 becomes reverse-biased and LED2 stops glowing. At the same time, the low output of ate N1 makes the output of N2 high. Instantly, this high level at pin 4 of gate 2 triggers the monostable multivibrator built around the remaining two gates of IC1 (N3 and 4).Values of resistor R8 and capacitor C1 determine the time period of the monostable.

                               The second monostable built around IC2 (CD4538) is enabled by the high-going pulse at its input pin 12 through the output of gate N4 of the first monostable when the laser beam is interrupted. As a result, relay RL1 energises and the door-opener motor starts operating.LED3 glows to indicate that the door-opener motor is getting the supply. At the same time, Piezo buzzer PZ1 sounds an alert. Transistor T5, whose base is connected to Q output (pin10) of IC2, is used for driving the relay. Transistor T6, whose base is connected to Q output of IC2, is used for driving the intermittent piezo buzzer. ‘On’ time of relay RL1 can be adjusted by varying trimpot VR2. Resistor R9, variable resistor VR2 and capacitor C3 decide the time period of the second monostable and through it on time of RL1.

                  The circuit works off 12V DC power supply. Assemble it on a general-purpose PCB. After construction, mount the laser diode and  the  phototransistors on opposite sides  of the doorframe and  align  them such that the  light  beam from the  laser  diode falls on the phototransistor directly. The motor connected to the pole of relay contacts is the one used in electromechanically door-opener assembly. If you want to use a DC motor, replace mains AC connection with a DC power supply.

2.2 IMPLEMENTATION:
2.2.1 SENSOR CIRCUIT:
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Fig. 2.1 Sensor Circuit

2.2.2 CIRCUIT DIAGRAM:
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Fig 2.2 Laser guided Automatic Control Mechanism

1. 2.3 COMPONENTS USED IN THE CIRCUIT:     

2. IC’S

1. IC1 CD 4001  

2. IC2 CD 4538

3. IC3 LM 7805

3. TRANSISTORS

1. T1 L14F1

2. T2,T3 BC337

3. T4 BC547

4. T5 BC557

4. DIODES

1. LASER DIODE DL 3147 – 60

2. D1,D2  IN 4007

4. RESISTORS

1. 100 
2. 470 
3. 1 k
4. 4.7 k
5. 10  k 
5. CAPACITORS

1. 0.1 F

2. 100F

3. 470F

6. PRESET 
1. 10 K

2. 2.2 M
7. LED’S

8. PEIZO BUZZER

9. RELAY
10. DC/AC MOTOR

CHAPTER THREE

III. COMPONENTS DECRIPTION

3.1    IC’S:

3.1.1 IC1 CD 4538:

                       The CD4538BC is dual, precision monostable multivibrators with independent trigger and reset controls. The devices retrigger able and reset table, and the control inputs are internally latched. Two trigger inputs are provided to allow either rising or falling edge triggering. The reset inputs reactive LOW and prevent triggering while active. Precise Control of output pulse-width has been achieved using linear CMOS techniques. The pulse duration and accuracy are determined by external components RX and CX. The device does not allow the timing capacitor to discharge through the timing pin on power-down condition. For this reason, no external protection resistor is required in series with the timing pin. Input protection from static discharge is provided on all pins.
[image: image3.emf]
Fig 3.1.1 Dual Precision Monostable Multivibrator
PIN diagram: 

[image: image4.emf]
Mode of Operation:
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Fig 3.1.2 Operating Modes of 4538 Monostable Multi Vibrator 
                        Before an input trigger occurs, as shown in the monostable is in the quiescent state with the Q output low, and the timing capacitor CX completely charged to VDD. When the trigger input A goes from VSS to VDD (while inputs B and CD are held to VDD) a valid trigger is recognized, which turns on comparator C1 and N-Channel transistor N1. At the same time the output latch is set. With transistor N1 on, the capacitor CX rapidly discharges toward VSS until VREF1 is reached. At this point the output of comparator C1 changes state and transistor N1 turns off. Comparator C1 then turns off while at the same time comparator C2 turns on. With transistor N1 off, the capacitor CX begins to charge through the timing resistor, RX, toward VDD. When the voltage across CX equals VREF2, comparator C2 changes state causing the output latch to reset (Q goes low) while at the same time disabling comparator C2.This ends the timing cycle with the monostable in the quiescent state, waiting for the next trigger. A valid trigger is also recognized when trigger input B goes from VDD to VSS (while input A is at VSS and input CD is at VDD).
Truth table:
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Table. 3.1 Block Diagram Schematic with truth table

3.1.2 IC2 CD 4001:



CD4001 NOR gate provided the system designer with direct implementation of NOR function and supplement the existing family of CMOS gate. All input and output are buffered. The CD4001 are supplied in 14-lead harmonic dual-in-line ceramic package (D and F suffixes), 14 lead dual-in-line plastic packages (E suffix), and in chip from (H suffix).
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                                                  Fig.3.1.3   Internal schematic of CD-4001

3.1.3 IC3 LM-7805:


The LM7805 series of three terminal positive regulators are available in the TO-220 package and with several fixed output voltages, making them useful in a wide range of applications. Each type employs internal current limiting, thermal shut down 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.
[image: image8.emf]Fig.3.1.4. Block diagram of LM-7805
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                              [image: image10.emf]
3.2 TRANSISTOR:
                                A transistor is a semiconductor device used to amplify and switch electronic signals. It is made of a solid piece of semiconductor material, with at least three terminals for connection to an external circuit. A voltage or current applied to one pair of the transistor's terminals changes the current flowing through another pair of terminals. Because the controlled (output) power can be much more than the controlling (input) power, the transistor provides amplification of a signal. Some transistors are packaged individually but many more are found embedded in integrated circuits.
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                                                                     Fig.3.2.1. Outline of Transistor
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PIN CONFIGURATION:
[image: image30.png]LASER DIODE HEAD




                                                                                                              L1 4F1

                                                                                                                               BC 547
TRANSISTOR CHARACTERSTICS
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Fig.3.2.2 Transistor Characteristics

ADVANTAGES:

The key advantages that have allowed transistors to replace their vacuum tube predecessors in most applications are
· Small size and minimal weight, allowing the development of miniaturized electronic devices.
· Highly automated manufacturing processes, resulting in low per-unit cost.
· Lower possible operating voltages, making transistors suitable for small, battery-powered applications.
· Lower power dissipation and generally greater energy efficiency.
· Higher reliability and greater physical ruggedness.

· Extremely long life. Some transistorized devices have been in service for more than 30 years.

3.3 LASER DIODE:
                            A laser diode is a laser where the active medium is a semiconductor similar to that found in a light-emitting diode. The most common type of laser diode is formed from a p-n junction and powered by injected electric current.

[image: image31.png]


                            A laser diode, also known as an injection laser or diode laser, is a semiconductor device that produces coherent radiation (in which the waves are all at the same frequency and phase) in the visible or infrared (IR) spectrum when current passes through it. Laser diodes are used in optical fiber systems, compact disc (CD) players, laser printers, remote-control devices, and intrusion detection systems.
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Fig.3.3.1. Laser Diode

Laser diodes differ from conventional lasers, such as the helium-neon (He-Ne), ruby, and gas types, in several ways.

· Small size and weight: A typical laser diode measures less than one millimeter across and weighs a fraction of a gram, making it ideal for use in portable electronic equipment.

· Low current, voltage, and power requirements: Most laser diodes require only a few     milli watts of power at 3 to 12 volts DC and several milli amperes. Therefore, they can operate using small battery power supplies.

· Low intensity: A laser diode cannot be used for spectacular purposes such as burning holes in metal, bringing down satellites, or blinding aircraft pilots. Nevertheless, its coherent output results in high efficiency and ease of modulation for communications and control applications.

· Wide-angle beam: A laser diode produces a “cone” rather than a “pencil” of visible light or IR, although this “cone” can be collimated using convex lenses.

                    Laser diode is formed by doping a very thin layer on the surface of a crystal wafer. The crystal is doped to produce an n-type region and a p-type region, one above the other, resulting in a p-n junction, or diode.

· Laser diodes form a subset of the larger classification of semiconductor p-n junction diodes. Forward electrical bias across the laser diode causes the two species of charge carrier –holes and electrons – to be “injected” from opposite sides of the p-n junction into the depletion region. Holes are injected from the p-doped, and electrons from the n-doped, semiconductor. Due to the use of charge injection in powering most diode lasers, this class of lasers is sometimes termed “injection lasers “or” injection laser diode” (ILD). As diode lasers are semiconductor devices, they may also be classified as semiconductor lasers. 

· When an electron and a hole are present in the same region, they may recombine or “annihilate” with the result being spontaneous emission— i.e., the electron may re-occupy the energy state of the hole, emitting a photon with energy equal to the difference between the electron and hole states involved. (In a conventional semiconductor junction diode, the energy released from the recombination of electrons and holes is carried away as phonons, i.e., lattice vibrations, rather than as photons.) Spontaneous emission gives the laser diode below lasing threshold similar properties to an LED.

APPLICATIONS:

                              Laser diodes find wide use in telecommunication as easily modulated and easily coupled light sources for fiber optics communication. They are used in various measuring instruments, such as rangefinders
· Applications of laser diodes can be categorized in various ways. Most applications could be served by larger solid state lasers or optical parametric oscillators, but the low cost of mass-produced diode lasers makes them essential for mass-market applications. Diode lasers can be used in a great many fields; since light has many different properties (power, wavelength and spectral quality, beam quality, polarization, etc.) it is interesting to classify applications by these basic properties.
3.4. RESISTORS:

                        Resistors ® are the most commonly used of all electronic components, to the point where they are almost taken for granted. They are “Passive Devices”, that is they contain no source of power or amplification but only attenuate or reduce the voltage signal passing through them. When used in DC circuits the voltage drop produced is measured across their terminals as the circuit current flows through them while in AC circuits the voltage and current are both in-phase producing 0o phase shift.
                      In all Electrical and Electronic circuit diagrams and schematics, the most commonly used resistor symbol is that of a “zig-zag” type line with the value of its resistance given in Ohms, Ω.

RESISTOR SYMBOL:
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Fig 3.4.1. Resistor 
The symbol used in schematic and electrical drawings for a Resistor can either be a “zig-zag” type line or a rectangular box.
RESISTOR TYPES:
All modern resistors can be classified into four broad groups;

· Carbon Composition Resistor – Made of carbon dust or graphite paste, low wattage values

·  Film Resistor – Made from conductive metal oxide paste, very low wattage values

·  Wire-Wound Resistors. – Metallic bodies for heat sink mounting, very high wattage ratings

·  Semiconductor Resistors – High frequency/precision surface mount thin film technology

 RESISTOR COLOUR CODE:
                        The resistance value, tolerance, and watt rating of the resistor are generally printed onto the body of the resistor as numbers or letters when the resistor is big enough to read the print, such as large power resistors. When resistors are small such as ¼W Carbon and Film types, these specifications must be shown in some other manner as the print would be too small to read. So to overcome this, small resistors use coloured painted bands to indicate both their resistive value and their tolerance with the physical size of the resistor indicating its wattage rating. These coloured painted bands are generally known as a Resistors Colour Code.
The Resistor Colour Code Table:
	Colour
	Digit
	Multiplier
	Tolerance

	Black
	0
	1
	 

	Brown
	1
	10
	± 1%

	Red
	2
	100
	± 2%

	Orange
	3
	1K
	 

	Yellow
	4
	10K
	 

	Green
	5
	100K
	± 0.5%

	Blue
	6
	1M
	± 0.25%

	Violet
	7
	10M
	± 0.1%

	Grey
	8
	 
	 

	White
	9
	 
	 

	Gold
	 
	0.1
	± 5%

	Silver
	 
	0.01
	± 10%

	None
	 
	 
	± 20%


Table 3.4.1 

The Standard Resistor Colour Code Chart 
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Fig 3.4.2 Resistor Colour Coding

VARIABLE RESISTORS CONSTRUCTION:
                             Variable resistors consist of a resistance track with connections at both ends and a wiper which moves along the track as you turn the spindle. The track may be made from carbon, cermet (ceramic and metal mixture) or a coil of wire (for low resistances). 
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Fig. 3.4.3 Variable Resistor 

                       The track is usually rotary but straight track versions, usually called sliders, are also available. Variable resistors may be used as a rheostat with two connections (the wiper and just one end of the track) or as a potentiometer with all three connections in use. Miniature versions called presets are made for setting up circuits which will not require further adjustment. 

                     Variable resistors are often called potentiometers in books and catalogues. They are specified by their maximum resistance, linear or logarithmic track, and their physical size. The standard spindle diameter is 6mm. 

RHEOSTAT:
This is the simplest way of using a variable resistor. Two terminals are used: one connected to an end of the track, the other to the moveable wiper. Turning the spindle changes the resistance between the two terminals from zero up to the maximum resistance. 
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Fig.3.4.4. Rheostat Symbol

Presets:
These are miniature versions of the standard variable resistor. They are designed to be mounted directly onto the circuit board and adjusted only when the circuit is built. A small screwdriver or similar tool is required to adjust presets. Presets are much cheaper than standard variable resistors so they are sometimes used in projects where a standard variable resistor would normally be used. Multiturn presets are used where very precise adjustments must be made. The screw must be turned many times (10+) to move the slider from one end of the track to the other, giving very fine control.
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                                                   FIG 3.4.5. PRESET (open style)   MULTITURN PRESET     (CLOSED STYLE)
3.5 CAPACITORS

INTRODUCTION: 

                         Just like the Resistor, the Capacitor or sometimes referred to as a Condenser is a passive device, and one which stores energy in the form of an electrostatic field which produces a potential (Static Voltage) across its plates. When a voltage is applied to these plates, a current flows charging up the plates with electrons giving one plate a positive charge and the other plate an equal and opposite negative charge. This flow of electrons to the plates is known as the Charging Current and continues to flow until the voltage across the plates (and hence the capacitor) is equal to the applied voltage Vc. At this point the capacitor is said to be fully charged and this is illustrated below.

CAPACITOR CONSTRUCTION:
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Fig. 3.5.1. Capacitor Construction


Q = C x V

UNITS OF CAPACITANCE:
· Micro farad  (μF)   1μF = 1/1,000,000 = 0.000001 = 10-6 F

· Nano farad  (nF)   1nF = 1/1,000,000,000 = 0.000000001 = 10-9 F 

· Pico farad  (pF)   1pF = 1/1,000,000,000,000 = 0.000000000001 = 10-12 F
TYPES OF CAPACITORS:
                        There are a very large variety of different types of Capacitors available in the market place and each one has its own set of characteristics and applications from small delicate trimming capacitors up to large power metal can type capacitors used in high voltage power correction and smoothing circuits. 
1. DIELECTRIC CAPACITORS: 
                             These are usually of the variable type such as used for tuning transmitters, receivers and transistor radios. They have a set of fixed plates and a set of moving plates that mesh with the fixed plates and the position of the moving plates with respect to the fixed plates determines the overall capacitance. The capacitance is generally at maximum when the plates are fully meshed.
Variable Capacitor Symbols
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           Fig.3.5.2. capacitor Symbol


                             As well as the continuously variable types, preset types are also available called Trimmers. These are generally small devices that can be adjusted or "pre-set" to a particular capacitance with the aid of a screwdriver and are available in very small capacitances of 100pF or less and are non-polarized.

2. FILM CAPACITORS:
                           Film Capacitors are the most commonly available of all types of capacitors, consisting of a relatively large family of capacitors with the difference being in their dielectric properties. These include polyester (Mylar), polystyrene, polypropylene, polycarbonate, metalized paper, teflon etc. Film type capacitors are available in capacitance ranges from 5pF to 100uF depending upon the actual type of capacitor and its voltage rating. Film capacitors also come in an assortment of shapes and case styles which include:

· Wrap & Fill (Oval & Round) 

·  Epoxy Case (Rectangular & Round) 

·  Metal Hermetically Sealed (Rectangular & Round) 
3. CERAMIC CAPACITORS:
                               Ceramic Capacitors or Disc Capacitors as they are generally called are made by coating two sides of a small porcelain or ceramic disc with silver and are then stacked together to make a capacitor. For very low capacitance values a single ceramic disc of about 3-6mm is used. Ceramic capacitors have a high dielectric constant (High-K) and are available so that relatively high capacitances can be obtained in a small physical size. They exhibit large non-linear changes in capacitance against temperature and as a result are used as de-coupling or by-pass capacitors as they are also non-polarized devices. Ceramic capacitors have values ranging from a few Pico farads to one or two microfarads but their voltage ratings are generally quite low.
Ceramic types of capacitors generally have a 3-digit code printed onto their body to identify their capacitance value. For example, 103 would indicate 10 x 103 PF
4. ELECTROLYTIC CAPACITORS:
                               Electrolytic Capacitors are generally used when very large capacitance values are required. Here instead of using a very thin metallic film layer for one of the electrodes, a semi-liquid electrolyte solution in the form of a jelly or paste is used which serves as the second electrode (usually the cathode). The dielectric is a very thin layer of oxide which is grown electro-chemically in production with the thickness of the film being less than ten microns. This insulating layer is so thin that it is possible to make large value capacitors of a small size. The majority of electrolytic types of capacitors are polarized, that is the voltage applied to the capacitor terminals must be of the correct polarity as an incorrect polarization will break down the insulating oxide layer and permanent damage may result.

Electrolytic Capacitors are generally used in DC power supply circuits to help reduce the ripple voltage or for coupling and decoupling applications. Electrolytic's generally come in two basic forms; Aluminum Electrolytic and 
           Tantalum Electrolytic capacitors           

3.6 LIGHT EMITTING DIODES:
                       A light-emitting diode (LED) is a semiconductor light source. The LED is based on the semiconductor diode. When a diode is forward biased (switched on), electrons are able to recombine with holes within the device, releasing energy in the form of photons. This effect is called electroluminescence and the color of the light (corresponding to the energy of the photon) is determined by the energy gap of the semiconductor.
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Fig. 3.6.1 LED

                             In a diode formed from a direct band-gap semiconductor, such as gallium arsenide, carriers that cross the junction emit photons when they recombine with the majority carrier on the other side. Depending on the material, wavelengths (or colors) from the infrared to the near ultraviolet may be produced. The forward potential of these diodes depends on the wavelength of the emitted photons: 1.2 V corresponds to red, 2.4 V to violet. The first LEDs were red and yellow, and higher-frequency diodes have been developed over time. All LEDs produce incoherent, narrow-spectrum light; “white” LEDs are actually combinations of three LEDs of a different color, or a blue LED with a yellow scintillator coating. LEDs can also be used as low-efficiency photodiodes in signal applications. An LED may be paired with a photodiode or phototransistor in the same package, to form an opto-isolator.


Fig. 3.6.2. LED STRUCTURE

                       Like a normal diode, the LED consists of a chip of semiconducting material doped with impurities to create a p-n junction. As in other diodes, current flows easily from the p-side, or anode, to the n-side, or cathode, but not in the reverse direction. Charge-carriers—electrons and holes—flow into the junction from electrodes with different voltages. When an electron meets a hole, it falls into a lower energy level, and releases energy in the form of a photon.

                      The wavelength of the light emitted, and therefore its color, depends on the band gap energy of the materials forming the p-n junction. In silicon or germanium diodes, the electrons and holes recombine by a non-radiative transition which produces no optical emission, because these are indirect band gap materials. The materials used for the LED have a direct band gap with energies corresponding to near-infrared, visible or near-ultraviolet light.

ADVANTAGES
· Efficiency

· Size

· On/Off time

·  Cycling

· Dimming

· Cool light

· Slow failure

· Lifetime
   DISADVANTAGES
· High initial price

· Temperature dependence

· Voltage sensitivity

· Light quality.

· Area light source
APPLICATIONS:
Applications of LEDs fall into four major categories:

· Visual signal application where the light goes more or less directly from the LED to the human eye, to convey a message or meaning.

· Illumination where LED light is reflected from object to give visual response of these objects.

· Generate light for measuring and interacting with processes that do not involve the human visual system.

3.7 RELAY:                          

                           A relay is an electrically operated switch. Many relays use an electromagnet to operate a switching mechanism mechanically, but other operating principles are also used. Relays are used where it is necessary to control a circuit by a low-power signal (with complete electrical isolation between control and controlled circuits), or where several circuits must be controlled by one signal. The first relays were used in long distance telegraph circuits, repeating the signal coming in from one circuit and re-transmitting it to another. Relays were used extensively in telephone exchanges and early computers to perform logical operations.

                           A type of relay that can handle the high power required to directly drive an electric motor is called a contactor. Solid-state relays control power circuits with no moving parts, instead using a semiconductor device to perform switching. Relays with calibrated operating characteristics and sometimes multiple operating coils are used to protect electrical circuits from overload or faults; in modern electric power systems these functions are performed by digital instruments still called "protective relays".

[image: image26.png]—
i

NO
COM
NC




Fig. 3.7.1 Relay

The relay's switch connections are usually labeled COM, NC and NO:

· COM = Common, always connect to this; it is the moving part of the switch.

· NC = Normally Closed, COM is connected to this when the relay coil is off.

· NO = Normally Open, COM is connected to this when the relay coil is on.
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Fig. 3.7.2. Switching Action of relay

CHAPTER FOUR

IV. APPLICATIONS 
Advantages:
1. The laser is of low cost, better quality security (as it is only point to point) and has a very large bandwidth.

2. It can be used as a multi-appliance control. 

3. It consumes low power thus it works on normal 12 V batteries.

4. It has a separate circuit so it cannot be affected by an external interference.
Applications:

1. It can work as an automatic door opener.

2.  It can work as a security alarm.

3.  It can work as a bridge measuring instrument.

                Further many applications can be worked out from the basic circuit with slight changes in the components and mode of their connections.
CHAPTER FIVE

V. CONCLUSION & FUTURE SCOPE

                        The present day electronics has been changing rapidly at a tremendous rate and the way in which we see the daily electronic components has also been innovated in which a small point to point link has made it feasible to control all the appliances around us. At first an IR signal is being utilized which has been confined to over a small boundary. Further innovations led to highly quantized point to point environmental free laser link. Many innovations have been brought in this field which led to the development of appliance control systems through this wireless link. 

                         Further advancements enhance the range and bandwidth leading to a perfect network which capitalizes to produce new solutions in automation arena too. The basic principle involved i.e., the wireless sensor network, that is of prime focus is also going to revolutionize the way and approach of what we see in the present day electronics field.   

CHAPTER SIX
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