MODERN SECURITY SYSTEM WITH MESSAGE TRANSMITTER
A

Mini Project Report

 Submitted in the Partial Fulfillment of the 

Requirements 

For the Award of the Degree of

bachelor of technology

in 

Electronics and Communication Engineering

ABSTRACT
The main objective of this project is to provide security to places such as banks, museums, shops etc. during non working hours. Security of valuables at such places can be assured by installing this system during non business hours especially night hours when there is none to safeguard the property. This system senses the presence of a person who tends to loot and immediately activates the system which provokes the security station or a police station by initially transmitting an alarm tone and then immediately transmitting pre-recorded information stating where the theft has broken down. The control of this mechanism is provided by a microcontroller and transmission is done using FM techniques.

Infrared sensors are used to detect the presence of a person who breaks the place during non working hours.  For this purpose two sensors are used, namely signal generator and signal receiver.  From the signal generator infrared rays are emitted through the infrared LED and these rays are detected by the receiver infrared LED. These two infrared LED’s are arranged parallel to each other at the entrance. The distance between these two sensors can be increased to the required length, by increasing signal delivering power of the transmitter depending up on the area of the Room. The output of the signal receiver circuit is fed to microcontroller, such that whenever any person passes between the sensors, the controller gets high signal. On receipt of a high signal from the infrared sensor, the microcontroller energizes the relays, and the program is prepared such that one of the relays will be active for 20 seconds (relay-1) and the other for 70 seconds. The relay-1 contact is used to energize the alarm while the relay-2 contact is used to energize the cassette player mechanism, and the recorded information produced by the tape head amplifier is super imposed over the carrier and transmitted as a modulated wave using F.M transmitter. In the audiocassette, address of the system is recorded. 
In this project, condenser MIC amplifier is also used, and this is very sensitive MIC amplifier, which picks-up very low sounds also perfectly. The idea of using this MIC amplifier is, to transmit the voice or conversion of the intruders through the F.M. transmitter. The output of MIC amplifier, Tape head amplifier and 1 kHz signal generator is connected to the input of carrier generator.
Two digits digital display system is designed with 7-segment displays and it is connected at the output of the microcontroller, therefore whenever the controller receives interrupted signal, the display shows 90 and starts counting in decrementing mode, finally when display shows zeros, controller de-energizes both the relays automatically.

The receiving Module of the project work is, supposed to be installed at police station or security office, where the system alerts the police officials or security guards for taking the necessary action immediately.  In the receiver the received signal is amplified using an Audio amplifier and the amplified signal is fed to the loud speaker. 
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CHAPTER-1

INTRODUCTION

Now-a-days a lot of importance is growing for the security aspects as the crime rate is increasing.  This project report describes about the design and development of ‘Modern Security System with recorded Message transmitter’ which can be used in Banks, industries, jewellery shops, Temples, Go-downs, Museum’s and other places where the valuable material is stored. This kind of security system can be used for home security also.

This type of security systems is quite suitable for the isolated colonies or remote houses. A house, which is far away from the town or city, must be equipped with this system.  This system will guard the house when residents are out and automatically transmits the theft information to the nearest police station or security office where the receiver is installed.

In order to check the un-authorized entry of persons into important places, many electronic security systems are developed and have become one of the important fields in the electronics.  Many types of electronic systems are available in the market, such as, digital code locking system, Metal detectors, intruder alarms, touch detectors, fire alarms, closed circuit television systems, coded cards and magnetic cards for identifying the persons, scanners, burglar alarms, sound operated light switches, etc; These type of security systems are readily available in the Market, but the one which is mentioned in this report is designed using latest techniques and is not available in the Market.
In this project work, the control circuit is designed with microcontroller and the program is prepared such that, whenever the controller receives interrupted signal from the IR sensors, the controller energizes the relay and remains active for a specific time. The relays get deactivated once the display shows 00. The time for relay to remain in active state can be programmed according to the requirement. The idea of providing time delay is, during this time, the recoded information can be transmitted to the nearest Police station.  In this project work cassette player mechanism is used, and supply is provided to the player through the relay contact.  The pre-recorded message that contains the address of the system is super imposed over the carrier and transmitted as a modulated wave.

In this project work, microcontroller chip is playing a major role, the controller used in this project is ATMEL 89C51, and this is 40pin IC having 32 I/O lines.  Nowadays with the advancement of technology in the field of micro-controllers, all the activities in our day-to-day living have become part of information technology and we find micro-controllers in each and every application. Thus, the trend is directing towards controller based project works. However in this project work, the basic signal processing of information gathering from the sensors is done with analog circuit, for this purpose IR sensors are used.  These sensors can be called as optical sensors, the detailed descriptions of these sensors and microcontroller are provided in the subsequent chapters. 

CHAPTER-2

2.0 DESCRIPTION OF BLOCK DIAGRAM
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Fig 2.1 Block diagram of modern security system with message transmitter

The complete block diagram of the project is as shown above. The description of various blocks is given as below:

2.1 IR SIGNAL GENERATOR AND RECEIVER

The principle of remote sensing is utilized in this project work, to detect the presence of any person wherein the IR transmitter and receiver blocks are installed.  There are many occasions, when the presence of a person / object in the given area can be detected without making any contact with them.

The IR transmitting LED as well as receiving LED is arranged parallel to each other at the entrance of main door, where the presence of the person is to be detected. The range between the transmitting LED and receiving LED is restricted for less than 1 foot, because since it is a prototype module, the output of the timer IC is not amplified.  This range can be increased by increasing the radiating power of the transmitting LED, by adding a suitable amplifier. The receiving LED receives continuous signal from the transmitting LED, whenever any person passes between these two sensors, the signal is interrupted, by which the controller receives high signal from the signal receiver block.  
2.2 MICROCONTROLLER AND DISPLAY

On receipt of interrupted signal from the receiver block, the controller energizes the relay and the program is prepared such that, once the relay energized it remains active for 90 seconds.  When the relay gets energized, the controller also drives the display simultaneously and the display shows 90 initially and starts decrementing immediately.  Finally when display shows all zeros, the relay deactivates automatically.  The display section is designed with two 7-segment common anode displays and it counts seconds in decrement mode.  
Micro-controller unit is constructed with ATMEL 89C51 Micro-controller chip.  The ATMEL AT89C51 is a low power, higher performance CMOS 8-bit microcomputer with 4K bytes of flash programmable and erasable read only memory (PEROM).  Its high-density non-volatile memory compatible with standard MCS-51 instruction set makes it a powerful controller that provides highly flexible and cost effective solution to control applications.
Micro-controller works according to the program written in it. Most microcontrollers today are based on the Harvard architecture, which clearly defined the four basic components required for an embedded system. These include a CPU core, memory for the program (ROM or Flash memory), memory for data (RAM), one or more timers (customizable ones and watchdog timers), as well as I/O lines to communicate with external peripherals and complementary resources — all this in a single integrated circuit. A microcontroller differs from a general-purpose CPU chip in that the former generally is quite easy to make into a working computer, with a minimum of external support chips.

A traditional microprocessor won't allow you to do this. It requires all of these tasks to be handled by other chips. For example, some number of RAM memory chips must be added. The amount of memory provided is more flexible in the traditional approach, but at least a few external memory chips must be provided, and additionally requires that many connections must be made to pass the data back and forth to them.

For instance, a typical microcontroller will have a built in clock generator and a small amount of RAM and ROM (or EPROM or EEPROM), meaning that to make it work, all that is needed is some control software and a timing crystal (though some even have internal RC clocks). Microcontrollers will also usually have a variety of input/output devices, such as analog-to-digital converters, timers, UARTs or specialized serial communications interfaces like I²C, Serial Peripheral Interface and Controller Area Network. Often these integrated devices can be controlled by specialized processor instructions.

Originally, microcontrollers were only programmed in assembly language, or later in C code. Recent microcontrollers integrated with on-chip debug circuit accessed by In-circuit emulator via JTAG (Joint Text Action Group) enables a programmer to debug the software of an embedded system with a debugger.

More recently, however, some microcontrollers have begun to include a built-in high-level programming language interpreter for greater ease of use. BASIC is a common choice, and is used in the popular BASIC Stamp MCUs (Master Control Unit). Microcontrollers trade away speed and flexibility to gain ease of equipment design and low cost. There's only so much room on the chip to include functionality, so for every I/O device or memory increase the microcontroller includes, some other circuitry has to be removed. Finally, it must be mentioned that some microcontroller architectures are available from many different vendors in so many varieties that they could rightly belong to a category of their own. Chief among these are the 8051 family.
2.3 RELAY, CASSETTE PLAYER MECHANISM, TAPE HEAD AMPLIFIER AND CONDENSED MIC AMPLIFIER

When the relay is activated, supply is provided to the cassette player mechanism for 90 seconds, during this period the mechanism drives the pre-recoded cassette and the message delivered from the cassette through the tape head is amplified.  This amplified audio signal is transmitted through the carrier signal of 100 MHz approximately. This supply is provided through normally closed contact of the relay. When the relay is energized normally closed contact gets opened and open contact gets closed, this normally open contact is used to provide supply to the cassette player mechanism.  After time delay, when the relay is de-activated, supply is provided to the condenser mic amplifier.  In this block a very sensitive condenser mic is used, such that it can pick-up a low level sound signals also very accurately.  The idea of using this block is to transmit the conversation made between two or more persons presence in the room, from where the conversation has to be broadcast to the nearest police station through the FM transmitter.  The output of the mic amplifier is fed to FM transmitter input as a modulating wave and it is super imposed over the carrier and transmitted as modulated waves.
2.4 FM TRANSMITTER AND RECEIVER 

The F.M. transmitter block generates a continuous frequency of 100MHz, which is used to form a permanent link between the transmitter and receiver, and this is known as carrier frequency.   This is a frequency modulated Radio transmitter.   The radiating power of the transmitter is 30mw approximately and it is designed using BC 494 B high frequency switching transistor.   The detailed description about this block is provided in the succeeding chapters.

The next block is F.M. Receiver.  The F.M receiver is designed with IC TDA 5591A, which is AM/FM Radio receiver IC, operates at a local oscillator of 100MHz and is tuned with the transmitter.  This IC consists of built in RF amplifier, a double balanced Mixer, local oscillator, a two stage IF amplifier, a quadrature demodulator for a ceramic filter and an automatic frequency control.   The built in RF amplifier, a part from the amplification of received signal, it also reduces the noise figure, which could otherwise be a problem because of the large bandwidths needed for F.M.   It also matches the input impedance of the radio receiver with the Antenna. 

The received signal from the radio receiver is amplified with the help of a transformer-coupled amplifier.  The transformer coupling provides the facility of impedance matching and thus results in increased power gain.   Further, this method of coupling isolates the load impedance circuit of the amplifier from the DC bias stabilization Network of the succeeding stage.  The output of the amplifier is fed to loud speaker, so that received audio information can be heard clearly.

2.5 POWER SUPPLY


Every electronic system requires appropriate power supply for its operation. In this project the required power supply is initially drawn from general mains supply of 230V-50Hz through mains chord. The derived supply is applied to a step down transformer which converts it to 12V AC. This AC voltage is then rectified using a full wave rectifier and filtered to get a ripple free DC voltage. The required power supply can be generated using voltage regulators. Microcontroller block requires 5V DC supply hence 7805 IC is used to provide the controller with the required supply. Similarly cassette player mechanism requires 12V supply and hence given directly. 


The design and realization of each block is given in the subsequent chapters.


CHAPTER-3

3.0 CIRCUIT ANALYSIS

The detailed circuit description of the project work “Modern Security System with Message Transmitter” is explained in this section. The realization of the before mentioned blocks with complete circuit details are provided as following:

3.1. SENSORS 
The applications and advantages of infrared sensors are plenty; mostly these devices are utilized for various types of security systems by implementing proximity detection theme. Other important applications are for counting objects, or counting revolutions of a rotating object. In any concept, the proximity detection package contains two devices, namely infrared light emitting diode (IR LED) and infrared light/signal detector (IR sensor). The IR LED is always ON, meaning that this device is constantly emitting light and the sensor is detecting this light. The sensors can be interfaced with trigger circuit to generate logic high/low pulses depending up on the interruptions created by any object. This design of the circuit is suitable many applications. However this design is more power consuming and is not optimized for high ranges, in this design, range can be from 1 to 10 cm.

3.1.1. OBJECT DETECTION USING IR LIGHT


 The solution proposed doesn't contain any special components, like photo-diodes, photo-transistors, or IR receiver ICs, only a couple if IR led’s, an Op amp, a transistor and a couple of resistors. In need, as the title says, a standard IR led is used for the purpose of detection. Due to that fact, the circuit is extremely simple, and any novice electronics hobbyist can easily understand and build it. To prove the concept practically, as shown in the figure, we required 2 simple IR LED’s, and they must be arranged side by side to pick-up the reflected IR light. For detecting the reflected IR light, a very simple technique is used by using another IR-LED, to detect the IR light that was emitted from another led of the exact same type.

This is an electrical property of Light Emitting Diodes (LED’s) which is the fact that a led produces a voltage difference across its leads when it is subjected to light. As per the following figure, the infrared signal delivered from one LED hits the object and it is reflected, the reflected signal is detected by another infrared LED. The signal strength depends up on the current that is passing through the infrared LED, signal strength can be defined as radiating power which is measured in mill watts. The range is depends up on the signal strength. 
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Fig 3.1 Mechanism of object detection using IR

The infrared signal detector circuit is designed with Op-Amp (operational Amplifier), which can detect very small voltage changes also accurately.

Two different designs are proposed, each one of them is more suitable for different applications. The main difference between the 2 designs is the way infra-red (IR) light is sent on the object. The receiver part of the circuit is exactly the same in both designs. Both the circuit’s sender and receiver can be constructed on the same board. In other concept, the receiver can be kept parallel to the transmitter. The IR led’s encapsulated to protect them from ambient light, this kind of encapsulation was totally sufficient to overcome all noise due to ambient light for indoor applications.
3.1.2 IR TRANSMITTER 

Infra red transmitter emits IR rays in planar wave front manner.
Even though infra red rays spread in all directions, it propagates along straight line in forward direction. IR rays have the characteristics of producing secondary wavelets when it collides with any obstacles in its path. This property of IR is discussed here.
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Fig 3.2 IR Transmitter

When IR rays gets emitted from LED, it moves in the direction it is angled. When any obstacle interferes in the path, the IR rays get cut and it produces secondary wavelets which propagates mostly in return direction or in a direction opposite to that of the primary waves, which produces the net result like reflection of IR rays.

3.1.3. IR RECEIVER
Infrared photo receiver is a two terminal PN junction device, which operates in a reverse bias. It has a small transparent window, which allows light to strike the PN junction. A photodiode is a type of photo detector capable of converting light into either current or voltage, depending upon the mode of operation. Most photodiodes will look similar to a light emitting diode. They will have two leads, or wires, coming from the bottom. The shorter end of the two is the cathode, while the longer end is the anode. A photodiode consists of 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.
3.1.4. IR SENSING CIRCUIT

The following is the circuit diagram of the sensing circuit:
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Fig 3.3 IR Transmitter and Receiver circuit

This section is designed for detecting the presence of a person who is inside the restricted zone within the range.   It is basically an infrared proximity detection system.   Here high efficiency IR-LED is driven by PNP Transistor SK100 with a modulating frequency of about 10KHz.   This frequency is available from Pin 5 of LM 567 IC (versatile PLL tone decoder IC).  The 47ohm resistor connected in series with the IR LED limits the IR-LED current.   
The basic function of the detector circuit is by radiating energy into space through IR LED and detecting the echo signal reflected from an object.  The reflected energy that is returned to the receiving LED indicates the presence of a person who is within the range. A portion of the transmitted energy is intercepted by the target and re-radiated in many directions.  The radiation directed back towards the system is collected by the receiving LED causes to produce a high signal at Pin No.8 of LM567 IC.  The output of the receiver is fed to the Microcontroller .  Whenever the controller receives a high signal from the reference point, the microcontroller drives the relays according to the program. 
The output of the sensing circuit is inverted using a switching transistor, i.e., whenever the signal is interrupted by sensing the presence of an object   which is at very near to the reference point, the final output of the inverter will become high automatically and this high signal is fed to the controller.
3.2 MICROCONTROLLER AND DIGITAL DISPLAY
A microcontroller is a small computer on a single integrated circuit containing a processor core, memory, and programmable input/output peripherals. Program memory in the form of NOR flash or OTP ROM is also often included on chip, as well as a typically small amount of RAM. Microcontrollers are designed for embedded applications, in contrast to the microprocessors used in personal computers or other general purpose applications.
Microcontrollers are used in automatically controlled products and devices, such as automobile engine control systems, implantable medical devices, remote controls, office machines, appliances, power tools, and toys. By reducing the size and cost compared to a design that uses a separate microprocessor, memory, and input/output devices, microcontrollers make it economical to digitally control even more devices and processes. Mixed signal microcontrollers are common, integrating analog components needed to control non-digital electronic systems.
Some microcontrollers may use four-bit words and operate at clock rate frequencies as low as 4 kHz, for low power consumption (mill watts or microwatts). They will generally have the ability to retain functionality while waiting for an event such as a button press or other interrupt; power consumption while sleeping (CPU clock and most peripherals off) may be just nano watts, making many of them well suited for long lasting battery applications. Other microcontrollers may serve performance-critical roles, where they may need to act more like a digital signal processor (DSP), with higher clock speeds and power consumption.
A microcontroller can be considered a self-contained system with a processor, memory and peripherals and can be used as an embedded system. The majority of microcontrollers in use today are embedded in other machinery, such as automobiles, telephones, appliances, and peripherals for computer systems. These are called embedded systems. While some embedded systems are very sophisticated, many have minimal requirements for memory and program length, with no operating system, and low software complexity. Typical input and output devices include switches, relays, solenoids, LEDs, small or custom LCD displays, radio frequency devices, and sensors for data such as temperature, humidity, light level etc. Embedded systems usually have no keyboard, screen, disks, printers, or other recognizable I/O devices of a personal computer, and may lack human interaction devices of any kind.
The circuit diagram of the microcontroller part is as shown below:
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Fig 3.4 Microcontroller circuit
Atmel’s AT89C51 is a 40 pin microcontroller of 8051 series. The complete pin diagram and signal description of the controller are provided in the later chapters. Here we see the basic controller block which takes the input from the intruder sensor at pin no. 10 which is actually P3.0 i.e. RXD terminal of the controller. The crystal oscillator is connected between the XTAL1 and XTAL2 pins of the controller which are pins 18 and 19 respectively. The EA/VPP pin i.e. pin 31 is made high in order for the execution of internal program as the controller is not accessing any external memory. If the controller accesses any external memory the pin must be grounded. The outputs from the ports 2.0 and 2.1 i.e. the pins 21 and 22 are connected to relay1 and relay2 which are respectively given to 1 KHz signal generator and to the cassette player mechanism. The two relays are activated according to the time delay program, the details of which are provided in the subsequent chapters.

The pins from 24 to 28 from port2 and pins 32 to 38 from port0 are used to interface the digital display which counts in the decrementing mode from 90 to 00 to show the countdown of 90 seconds. The interfacing of the digital display is done using a latch 74x573 as shown below:
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Fig 3.5 Digital display circuit
In the above circuit diagram, two common anode 7-Segment   displays are used for counting seconds.  The output of the Micro-controller is fed to digital display through the latch, for this purpose IC 74573 is used, this is a octal  transparent D-type latch IC.  To drive the displays independently 547 transistors are used.  A seven segment LED is a device for display of numbers and letters. It contains seven LED bars, which can be turned on by placing the appropriate signals on the appropriate pins.

In order to produce a specific number, we must light the correct segments of the LED. For example, to display the number 3, we must light segments a, b, c, d and g.  By which we understand that the pattern of lit and unlit segments can be formed into a binary number. 
3.3 CONDENSER MIC AMPLIFIER
The microphone is device, which converts the variations of sound pressure in a sound wave into corresponding electrical variations in an electrical circuit.   The electrical variations so produced are in the AF range and are further amplified by means of an AF amplifier to make them suitable for feeding loud speakers, recording heads and for modulating carrier waves.
Different types of Micro-phones are available for proper reproduction of various types of sounds like music, talks and drama and sports commentaries: but a microphone must fulfill certain general requirements to be really useful for the purpose for which it has been designed.  The general requirements are;

i. The response of the microphone should be independent of frequency, i.e., the output should not vary much with frequency.

ii. The shape or body of the microphone should be such that the frequency response is reasonably independent of the angle of incidence of sound waves.

iii. It should be free from harmonics

iv. The output of the microphone should be high compared to the self generated and thermal noise

v. It should remain unaffected by adjacent electric and magnetic fields.

vi. The Mechanical construction should be robust to withstand handling in service.
Besides these general requirements, the microphone is sometimes specially designed to be either Omni-directional or to discriminate between sounds coming from different directions.  For broad casts from industrial plants, sports meetings, races and boxing matches, the micro phones used are meant to keep off the unwanted strong voices from remote sources to avoid drowning of the voice of the commentator.  For the conversion of sound energy into electrical energy, the sound waves set up mechanical vibrations in some moving element to generate small AF voltages.  The voltages generated by the vibrating element may be either proportional to the velocity or the amplitude of the moving element.  Microphones are, accordingly, classified as constant velocity microphones or constant amplitude microphones of the five types of commonly used microphones, the carbon microphone, the crystal microphone and the capacitor (condenser) microphone are constant amplitude type where as the moving coil and ribbon type of microphones are constant velocity micro-phones.

In this project work condenser microphone is used and constructional details and characteristics of this condenser microphone is as follows:
3.3.1. CONDENSER MICROPHONE
A condenser microphone or a capacitor microphone depends on its acting on the variation of capacitance between two electrodes or conducting plates.  If one of the plate it moveable, sound waves striking this plate vary the capacitance between the plates and these variations are in step with the sound waves.  Charging and discharging currents flow through the resistance ‘R’ (1.2K used in the condenser MIC amplifier circuit) and these oscillatory currents produce oscillatory voltages, which are applied to the input of the audio amplifier.

The diaphragm is usually of duralumin and may be as thin as 0.0025cm.  The separation between the diaphragm and the back plate is generally between 0.0025 and 0.005cm.   The capacitance between the plates is about 3.00 PF for a diaphragm of 38 cm diameter.  A potential difference of about 4 to 5V is applied between the plates from a power supply through a resistance of 1.2K.   A condenser Microphone has a good frequency response from 30Hz to about 9000Hz.  However, it has a high impedance and low output, making it necessary to use only short leads from the microphone to the amplifier.  The amplifier can be mounted on the microphone housing itself, making the unit a bulky one.
The following is the circuit diagram of MIC amplifier:
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Fig 3.6 Condenser MIC Amplifier circuit

The output of the above circuit is fed to F.M. transmitter, for transmitting the sound signals picked-up by the condenser Micro-phone.   In a good quality Micro-phone, the electrical changes follows the sound pressure changes exactly and truly.  In the above circuit a very sensitive condenser micro-phone is used, which can picks-up the very low audio signals perfectly.  Audio frequencies are pressure variations in air which are within the hearing capability of a human ear.  The range of audio frequencies extends from 20 to 20,000Hz.  The sound frequencies as such cannot be amplified by electronic amplifiers. These sound frequencies must be converted into electrical frequencies or vibrations before these can be amplified.   This conversion from sound pressure variations to equivalent electrical vibrations is effected by means of micro-phone.
3.4 CASSETTE PLAYER MECHANISM

This Mechanism is used to re-produce the sound, which is recorded in the magnetic tape.  Sound recording is essentially a process of storage of sound.   In sound recording, the acoustical signals are converted into some form of permanent or semi-permanent record from which these can be reconverted into sound.  It was in 1877-78 that the earliest sound recording was made by ‘EDISON’ who found a means of converting sound pressure waves into mechanical motion to cut a varying groove on a soft wax cylinder.   Reproduction was effected by allowing a needle to retrace the path along the groove and to make a diaphragm vibrate, thereby creating sound waves again.   This was the beginning of gramophone disc recording as we know it today.   Various methods of sound recording has reached a very high degree of perfection in the modern magnetic recording, popularly known as tape recording.

The process of magnetic recording is based on the principle of electromagnetic induction.  In magnetic recording, a magnetic material is magnetized to varying degrees of magnetization along its length when moved in front of a coil carrying AF currents from an audio amplifier.   The magnetic variations so recorded can be reconverted in to electrical currents when the varying magnetic flux emitted by the magnetized material is linked with an electrical circuit.   This completes the magnetic recording and playback process.

3.4.1. TAPE HEAD AMPLIFIER

Playback process in tape recording is the reverse of the recording process.   In playback, the magnetic field impressed on the tape during recording induces a signal voltage in to the coil of the play back head.  As the tape is pulled past the play back head, the varying magnetic field on the tape is converted into a signal voltage varying in accordance with the amplitude and frequency of the recorded signal.   The induced signal is fed to the playback amplifier which amplifies it to the level required.
In this project work, the tape head audio amplifier is designed using IC TBA810; the function of the amplifier is to amplify the signals from the play back head.  This playback amplifier comprises two stages of amplification consisting of a pre-amplifier and a power amplifier.  The pre-amplifier consists of a BC 148B transistor, which has been specially chosen for the input stage where a low noise transistor is essential.  Its collector is directly connected to the base of another low noise transistor, which forms the audio amplifier.  This is a high gain transistor which drives a conventional IC based audio amplifier.

The following is the circuit diagram of audio amplifier:
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Fig 3.7 Tape head amplifier circuit

In the above circuit, the maximum output can be obtained from the IC Based amplifier is 8 watts. This IC is internally protected against input and output short-circuiting. Thermal shutdown facility is provided in the IC internally.   So that, if the output is shorted or output is over loaded, immediately output will become zero automatically.
This circuit eliminates heavy components, and reduces the cost and weight of the equipment. The modern trend in tape recorder circuit design is to use a complementary pair of transistors in the output stage with a suitable transistor to drive the complementary pair in correct phases for operation as a complementary symmetry push pull amplifier.
3.5. TRANSMITTER AND RECEIVER

Radio Communication is the process of sending information from one place and receiving it in another place without using any connecting wires.  It is also called “wireless” communication. Perhaps, the most important form of radio communication is radio broadcasting Radio broadcasting not only provides home entertainment but also serves as a valuable educational aid. Other important applications of radio communication are Radio telephone, Radio telegraph, Police wireless, Radio aids to Navigation (both air and sea), walkie-talkie and satellite communication is based on the properties of a special type of radiation called radio waves.
Radio waves are produced by rapidly changing currents flowing through a conductor.   These radio waves spread out in space like ripples produced on the surface of a pond when a stone is dropped into the water.   When these fast moving radio waves strike some other conductor placed in their path at a distant point, they produce in the second conductor weak currents of the same nature as the original current which produced these radio waves.   Thus a communication called radio communication is established between two distant points.

Radio waves belong to a particular type of waves called electromagnetic waves, a from of energy resulting from a combination of electrical and magnetic effects of rapidly changing electric currents.   Although not visible to the eye, radio waves travel with the velocity of light waves, which is 1,86,000 miles per second.   In fact, both light waves and radio waves are electromagnetic waves. Other examples of electromagnetic waves are X-Rays, Cosmic Rays and gamma rays produced by radioactive substances.  

Radio waves generally possess a frequency of thousands and millions of Hertz and are thus represented by larger units called kilohertz and mega hertz.   The wavelength of a radio wave is the distance traveled by the wave during one complete cycle. Wavelength is usually expressed in meters.  Every radio broadcasting station is allocated a fixed frequency for operation, which is required to be   maintained constant within prescribed limits to avoid interference with neighboring stations.  Radio waves of different frequencies are used for different purposes.   Radio broadcast stations normally operate at frequencies from a few hundred KHz to 30 MHz but television stations use frequencies above 40 MHz  
Every transmitting station is assigned a radio frequency (RF) called the carrier, which can travel, over long distances in free space with the speed of light.  However, the human ear cannot respond to these high frequencies.  If the radio waves are to carry a message or information, some feature of the radio wave must be varied in accordance with the information to be communicated.   The process by which the information is super imposed on the carrier is called modulation.  In the case of radio broadcasts the information or the message generally consists of low frequencies in the range of 20Hz to 20,000Hz.   These low frequencies are called audio frequencies because the human ear can respond to corresponding sound frequencies in the same range.


Audio frequencies by themselves cannot travel long distances but when super imposed on the carrier frequency, they cover the same distance as the carrier wave itself.   A modulated wave is like an aero plane carrying passengers who could not have reached their destination without the help of the aero plane. In the case of television broadcasts the modulation frequencies are called video frequencies, which correspond to the visual information in the picture to be transmitted.


For modulating radio wave, the two important characteristics of the radio wave that can be varied are the amplitude and the frequency of the carrier wave.  When the amplitude of the carrier is varied in accordance with the variation in the amplitude of the modulating signal (Audio frequency), the modulation is called amplitude modulation (AM). If, however, the frequency of the carrier is varied in accordance with the variation in the amplitude of the modulating signal, the modulation is called frequency modulation (F.M).  Both amplitude modulation and frequency modulation are used in radio broadcasting.

3.5.1. TRANSMITTER CIRCUIT
The following is the circuit of F.M. Transmitter
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Fig 3.8 FM transmitter circuit
In the above circuit design, the instantaneous frequency of the carrier is varied directly in accordance with the base band signal by means of a device known as VCO (voltage controlled oscillator) one way of implementing such a device is to use a sinusoidal oscillator having a relatively high-Q frequency determining Network and to control the oscillator by symmetrical incremental variation of the reactive components. Thus the tone signal modulated at 100MHz carrier.

To understand how radio wave are generated and radiated into space, consider alternating currents of suitable frequency fed into conductor or wire of suitable length called the antenna. Fast moving alternating currents produce a moving electric field around the antenna. This field in turn produces a magnetic field at right angles to it. This combination of electric and magnetic fields constitutes the radio wave or electromagnetic wave, which is a form of radiant energy.

3.5.2 RECEIVER CIRCUIT
The F.M receiver is located at the remote end.   The first stage of this remote end unit is the F.M. Radio receiver, which is designed with Philips IC TEA5591A.  In the circuit diagram an LED indicator is connected at Pin No.7 of 5591IC, which glows brightly, if the receiver is tuned perfectly with the transmitter.
The F.M. receiver, which operates at 100MHz, will have an IF of 10.7 MHz and bandwidth of 200 KHz.   This IC consists of a built in RF amplification circuit.  It matches the input impedance of the antenna.  This IC consists of F.M. detector including amplifier of modulated signal (RF amplifier).  Two sections of LC are provided and a ceramic filter is used to filter the IF of 10.7MHz. The FM demodulator is basically a frequency to amplitude converter which converts the frequency deviation of the incoming carrier into an AF(Audio frequency) amplitude variation identical to that of modulating signal.  In demodulation any change in amplitude of the signal fed to the FM demodulator is a spurious signal.   Therefore it must be removed, if distortion is to be avoided.   A limiter is a form of clipping device.   It is quite possible for the amplitude limiter to be described to be inadequate to its task, because signal strength variations may easily take average signal amplitude outside the limiting range.   As a result, further limiting is required.  In practice, two amplitude limiters are used in cascade.   This arrangement increases the limiting range satisfactory.  To ensure that the signal fed to the limiter is within its range regardless of input signal limiting range strength and also to prevent over loading of the amplifier, the AGC (Automatic Gain Control) is used.   Instead of designing a double limiter, the better performance is obtained by using one limiter and AGC.   The frequency modulated signal is fed to a tuned circuit whose resonant frequency is tone side of the center frequency (CF) of the FM signal, the output of this tuned circuit will have amplitude that depends on the frequency deviation of the input signal.   The following is the circuit of FM Receiver.
[image: image10.png]aut

il
e ™
g Bt

3 23 -
] 1 2[5y
| st T | oo
10PF |1 ATuF Trimmer
H— 5 HI=
S
[ loi
1o T
by T[e0a
1314 17 0.02uF
v

o
Indicator




Fig 3.9 FM receiver circuit
3.5.3. SIGNAL AMPLIFIER

For maximum power output and impedance matching the audio frequency driver transformer is used in the signal amplifier circuit.   The design equation of a driver transformer is Ri= 1/n2 RL

When n = Ratio of the transformer=N2/N1
Where N1= primary winding and N2= secondary winding 

 The following is the circuit diagram of signal amplifier
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Fig 3.10 Signal Amplifier circuit

The signal which is detected by the receiver is further amplified with the help of above audio amplifier.  In this circuit, the input capacitor 0.1MF permits complete input power to flow in to the base circuit.   It also blocks the DC component to flow in to the base circuit.   The 330K resistor works as a biasing resistor.   The purpose of this biasing is as follows.  

A study of the transistor characteristics shows that the transistor function is most linear when the transistor operates in its active region.   The operating point may be suitably placed in this region by proper selection or DC potentials and currents through use of external energy sources.    With a properly selected operating point, the time varying component of the AC input signal, say base current in common emitter amplifier, results in output signal of the same waveform.  An improperly selected operating points results in an output signal, which differs in waveform from the input signal, such an operating point is unsatisfactory and should be rejected.   The selection of suitable operating point is vital for linear amplification.   The 100KW and 330KW forms as a input resistance of the transformer primary.   For securing maximum transfer of power from the amplifier to the load, the source impedance should match with the input impedance of the amplifier transferred to the primary of the transformer, similarly for maximum transfer of power from the amplifier to the load, the output impedance of the amplifier is matched with the load impedance.  To get large output the two secondary signals are cascaded and output is taken for further processing.  In +VC half cycle, the top transistor circuit enables and in the –VC half cycle, the bottom transistor circuit enables and total cycle gets amplified output signal.   The output of this signal amplifier is fed to the loud speaker.

3.6. POWER SUPPLY


The following is the circuit diagram of Power supply:
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Fig 3.11 Power Supply

The required DC levels are derived from the mains supply for this purpose a step-down transformer of 12V-0-12V center tapped secondary transformer is used.  The current rating of the transformer is 750 ma at secondary.  The secondary is rectified and filtered to generate 12V smooth DC which is un-regulated voltage and which is required to drive the relays.   With the help of positive voltage regulators, a constant voltage source of +5V and +9V are derived, for this purpose 7805 and 7809 3Pin Voltage regulators are used so that, though the mains supply varies from 170V to 250V, the output DC levels remains constant.  The total project work is divided into two parts, therefore two similar type of power supplies are constructed to energize the two parts independently   
 
Rectification is a process of rendering an alternating current or voltage into an unidirectional one. The component used for rectification is called ‘Rectifier’.  A rectifier permits current to flow only during the positive half cycles of the applied AC voltage by eliminating the negative half cycles or alternations of the applied AC voltage.  Thus pulsating DC is obtained.   To obtain smooth DC power, additional filter circuits are required.

A diode can be used as rectifier.  There are various types of diodes.  But, semiconductor diodes are very popularly used as rectifiers.   A semiconductor diode is a solid state device consisting of two elements are being an electron emitter or cathode, the other an electron collector or anode.   Since electrons in a semiconductor diode can flow in one direction only-form emitter to collector- the diode provides the unilateral conduction necessary for rectification.     

The rectified Output is filtered for smoothening the DC, for this purpose 1000 Micro-farad capacitor is used in the filter circuit.  The filter capacitors are usually connected in parallel with the rectifier output and the load.  The AC can pass through a capacitor but DC cannot, the ripples are thus limited and the output becomes smoothed.  When the voltage across the capacitor plates tends to rise, it stores up energy back into voltage and current.  Thus the fluctuation in the output voltage are reduced considerable. 

CHAPTER-4

4.0 HARDWARE EQUIPMENTS USED

During the realization of this project various hardware equipments had been used as seen in the circuit analysis section. Here we discuss the details of the various hardware components used in this project. The following are the various components used along with their description:
4.1. MICROCONTROLLER-AT89C51

Intel Corporation introduces 89c51; it is an 8-bit microcontroller. This microcontroller has 128 bytes of RAM, 4K of on-chip ROM, two timers, one serial port, and four ports of 8-bits each all on a single chip. 89c51 is basically Flash ROM version of 8051 families. 89c51 is basically a 40 pin Dual-in-package. Block diagram of 89c51 is as shown in chapter-10, i.e., hardware details. The main features of 89c51 Hardware can be labeled as below:

1. It has 8-bit CPU with registers A (the accumulator) and B.
2. Sixteen-bit program counter (PC) and data pointer (DPTR).
3. Eight-bit program status word (PSW).
4. Eight-bit stack pointer (SP).
5. Internal ROM of 0 to 4K.
6. Internal RAM of 128 bytes.
7. 32 I/0 pins arranged as four 8-bit ports: P0-P3
8. Two 16-bit Timer/Counters: T0 and T1
9. Full duplex serial data receiver/transmitter: SBUF
10. Control registers: TCON, TMOD, SCON, PCON, IP, and IE.
11. Two external and three internal interrupt sources.
12. Oscillator and Clock circuits.

The pin diagram and description of its various pins are as following:
1. VSS (pin-20)
          Ground= 0 V reference
2. VCC (pin-40)
          This is the power supply voltage for normal, idle and power-down modes.
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Fig 4.1 AT89C51

3. P.0-P0.7 (pin-39 to pin 32 i.e., port 0)
 
Port 0 is an open-drain, bi-directional I/O port. Pins of Port 0 on which there is a high logic will float and can be used as a high impedance inputs. Port 0 is also the multiplexed low-order address and data bus during accesses to external program and data memory; in this application it uses strong internal pull-ups for emitting 1’s.

4. P1.0 – P1.7 (Pin-1 to Pin 8 i.e., Port 1)

Port 1 is an 8-bit bi-directional I/O port with internal pull-ups. Port 1 pins that have 1s written to them are pulled high by the internal pull-ups and can be used as inputs. As inputs, port 1 pins that are externally pulled low will source current because of the internal pull-ups.

5. P2.0 – P2.7 (Pin-21 to Pin 28 i.e., Port 2)

Port 2 is an 8-bit bi-directional I/O port with internal pull-ups. Port 2 pins that have 1s written to them 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 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 uses 16-bit addresses (MOVX @DPTR). In this application, it uses strong internal pull-ups when emitting 1s. During accesses to external data memory memory that use 8-bit addresses (MOV @ Ri), port 2 emits the contents of the P2 special function register.

6. P3.0 – P3.7 (Pin-10 to Pin 17 i.e., Port 3)

Port 3 is an 8-bit bi-directional I/O port with internal pull-ups. Port 3 pins that have 1s written to them 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 because of the pull-ups. Port 3 also serves the special features of the 89C51, as listed below: 

RxD (P3.0):   Serial input port.
TxD (P3.1):   Serial output port.
INT0 (P3.2): External interrupt.
INT1 (P3.3): External interrupt.
T0 (P3.4):     Timer 0 external input.
T1 (P3.5):     Timer 1 external input.
WR (P3.6):   External data memory write strobe.
RD (P3.7):    External data memory read strobe.

7. RESET (Pin-9)

A high on this pin for two machine cycles while the oscillator is running, resets the device. An internal diffused resistor to VSS permits a power-on reset using only an external capacitor to VCC.

8. ALE (Pin-30)

Output pulse for latching the low byte of the address during an Access to external memory. In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency, and can be used for external timing or clocking. Note that one ALE pulse is skipped during each access to external data memory. Setting SFR auxiliary,0 can disable ALE. With this bit set, ALE will be active only during a MOVX instruction.

9. PSEN (Pin-29)

The read strobe to external program memory.  When executing code from the external program memory, PSEN is activated twice each machine cycle, except that two PSEN     activations are skipped during each access to external data memory.  PSEN is not activated during fetches from internal program memory.
10. EA/VPP (Pin-31)

EA must be externally held low to enable the device to fetch code from external program memory locations 0000H to the maximum internal memory boundary. If EA is held high, the device executes from internal program memory unless the program counter contains an address greater than 0FFFH for 4 k devices, 1FFFH for 8 k devices, 3FFFH for 16 k devices, and 7FFFH for 32 k devices. The value on the EA pin is latched when RST is released and any subsequent changes have no effect. This pin also receives the 5V/12V programming supply voltage (VPP) during FLASH programming.
11. XTAL1 and XTAL2 (Pin-18 and Pin-19)

Crystal1: Input to the inverting oscillator amplifier and input to the internal clock generator circuits.

Crystal2: Output from the inverting oscillator amplifier

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively, of an Inverting amplifier. The pins can be configured for use a an On-chip oscillator. To drive the device from an external clock source,  XTAL1 should be driven while  XTAL2 is left unconnected.   There are no requirements on the duty cycle of the external   clock signal, because the input to the  internal clock circuitry is through   a   divide-by-two   flip-flop.    However,   minimum and  maximum high and low times specified in the data sheet must be observed.
Reset
               A reset is accomplished by  holding the RST  pin high for at  least two machine cycles (24 oscillator periods), while the oscillator is running.  To insure a good power-on reset, the RST pin must be high long enough to allow the oscillator     time to start up   (normally a few ms) plus two machine cycles. At power-on, the voltage on VCC and   RST must come up at the same time for a proper  start-up.  Ports 1, 2, and 3   will    asynchronously be   driven to their reset condition when a voltage above VIH1 (min.)  is applied to  RST. The  value on the EA pin is latched  when RST is disserted and has no further effect.
Accumulator
             The A  (Accumulator) is the  versatile of the two  CPU   registers  and is  used for  many operations,   including  addition,  subtraction,  division,  integer  multiplication  and  Boolean bit manipulations. The A register is also used for data transfers between the 8051 and any external memory.
B Register
The B register is used during multiply and divide operations. For other instructions it can be treated as another scratch pad register.
Program Status Word

 The PSW register contains program status information as detailed in Table below: 
The PSW consists of math flags, user program flag F0, and the register bank select bits that identify which of the four general register banks is currently in use by the program.

Stack Pointer

              The Stack Pointer register is 8 bits wide. It is incremented before data is stored during PUSH and CALL executions. While the stack may reside anywhere in on-chip RAM, the Stack Pointer is initialized to 07H after a reset. This causes the stack to begin at locations 08H.

Data Pointer

                    The Data Pointer (DPTR) consists of a high byte (DPH) and a low byte (DPL). Its intended function is to hold a 16-bit address. It may be manipulated as a 16-bit register or as two independent 8-bit registers.

Serial Data Buffer

           The Serial Buffer is actually two separate registers, a transmit buffer and a receive buffer.  When data is moved to SBUF, it goes to the transmit buffer and is held for serial transmission. (Moving a byte to SBUF is what initiates the transmission.) When data is moved from SBUF, it comes from the receive buffer.

Timer Registers       

Register pairs (TH0, TL0), and (TH1, TL1) are the 16-bit Counting registers for Timer/Counters 0 and 1, respectively.
Control Register

        Special Function Registers IP, IE, TMOD, TCON, SCON, and PCON contain control and status bits for the interrupt system, the Timer/Counters, and the serial port.  They are described in later sections.

Timers and Counters

Timer 0 and Timer 1
The “Timer” or “Counter” function is selected by control bits C/T in the Special Function Register TMOD. These two Timer/Counters have four operating modes, which are selected by bit-pairs (M1, M0). In TMOD, Modes 0, 1, and 2 are the same for both Timers/Counters. Mode 3 is different. The four operating modes are described in the following text:

Mode 0:

          Timer, which is an 8-bit Counter with a divide-by-32 pre scalar. The Mode 0 operation as it applies to Timer 1. In this mode, the Timer register is configured as a 13-bit register. As the count rolls over from all 1s to all 0s, it sets the Timer interrupt flag TF1. The counted input is enabled to the Timer when TR1 = 1 and either GATE = 0 or INT1 = 1. (Setting GATE = 1 allows the Timer to be controlled by Putting either Timer into Mode 0 makes it look like an 8048 external input INT1, to facilitate pulse width measurements). TR1 is a control bit in the Special Function Register TCON GATE is in TMOD. The 13-bit register consists of all 8 bits of TH1 and the lower 5 bits of TL1. The upper 3 bits of TL1 are indeterminate and should be ignored. Setting the run flag (TR1) does not clear the registers. Mode 0 operation is the same for the Timer 0 as for Timer 1. Substitute TR0, TF0, and INT0 for the corresponding Timer 1 signals in Figure 2. There are two different GATE bits, one for Timer 1 (TMOD.7) and one for Timer 0 (TMOD.3).

Mode 1:

       Mode 1 is the same as Mode 0, except that the Timer register is being run with all 16 bits.

Mode 2:

           Mode 2 configures the Timer register as an 8-bit Counter (TL1) with automatic reload, as shown in Figure 4. Overflow from TL1 not only sets TF1, but also reloads TL1 with the contents of TH1, which is preset by software. The reload leaves TH1 unchanged.  Mode 2 operations are the same for Timer/Counter 0. 

Mode 3:

              Timer 1 in Mode 3 simply holds its count. The effect is the same as setting TR1 = 0. Timer 0 in Mode 3 establishes TL0 and TH0 as two separate counters. The logic for Mode 3 on Timer 0 is shown in Figure 5. TL0 uses the Timer 0 control bits: C/T, GATE, TR0, and TF0, as well as the INT0 pin. TH0 is locked into a timer function (counting machine cycles) and takes over the use of TR1 and TF1 from Timer 1. Thus, TH0 now controls the “Timer 1” interrupt. Mode 3 is provided for applications requiring an extra 8-bit timer on the counter. With Timer 0 in Mode 3, an 8051 can look like it has three Timer/Counters. When Timer 0 is in Mode 3, Timer 1 can be turned on and off by switching it out of and into its own Mode 3, or can still be used by the serial port as a baud rate generator, or in fact, in any application not requiring an interrupt.

          TCON and TMOD are the two registers used for setting the above modes. TMOD is dedicated solely to the timers and can be considered to be two duplicate 4-bit registers, each of which controls the action of one of the timers. TCON has control bits and flags for the timers in the upper nibble, and control bits and flags for the external interrupts in the lower nibble.
4.1.1. CRITERIA FOR CHOOSING 89C51 MICROCONTROLLER

The first and foremost criterion in choosing a microcontroller is that it must meet the task at hand efficiently and cost effectively. In our project we have chosen an 8-bit microcontroller, which can handle the computing needs of the task most effectively.
1. The highest speed this microcontroller can support is 12MHZ

2. To fulfill our requirements in terms of space, assembling, we have chosen the 40-pin DIP.

3. To support the memory requirement we have chosen it as it includes 4K ROM and 128byte RAM.

4. As there are 32 I/O pins and 2 timers, it supports our input-output requirement greatly.

We have used the battery power product like an RTC the power consumption is critical for it.

 In choosing this controller we have considered the availability of an assembler, debugger,    simulator etc.  The availability in needed quantities for now and the future. Currently, of the leading 8-bit microcontrollers, the 8051 family has the largest number of diversified suppliers.

4.2. TEA5591A-FM RECEIVER
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Fig 4.2 TEA5591A
4.2.1 GENERAL DESCRIPTION

The TEA5591A is a 24-pin integrated radio circuit, derived from the TEA5591 and is designed for use in AM/FM portable radios and clock radios. The TEA5591A differs from the TEA5591 in that it has:

· Separate IF input pins for AM and FM

· A split-up AM-IF stage (for distributed selectivity)

· An LED driver indicator

· The main advantage of the TEA5591A is its ability to operate over a wide range of supply voltages (1.8 to 15 V) without any loss of performance.

· The AM circuit incorporates:

· A double balance mixer

· A ‘one-pin’ oscillator with amplitude control operating in the 0.6 to 30 MHz frequency range

· A split-up IF amplifier

· A detector

· An AGC circuit which controls the IF amplifier and mixer.

· The FM circuit incorporates:

· An RF input amplifier

· A double balanced mixer

· A ‘one-pin’ oscillator

· Two IF amplifiers (for distributed selectivity)

· A quadrature demodulator for a ceramic filter

· Internal AFC

4.2.2. FEATURES

· LED AM/FM indicator

· A DC AM/FM switch facility

· Three separate stabilizers to enable operation over a wide range of supply voltages (1.8 to 15 V)

· All pins (except pin 10) are ESD protected
4.3. TBA810-AUDIO AMPLIFIER
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Fig 4.3 TBA810

The TBA810 is a monolithic integrated circuit in a 12-lead quad in-line plastic package, intended for use as a low frequency class B amplifier. The TBA810 provides 7W output power at 16V/4Ω; 7W at 14.4/2Ω. It gives high output current (up to 3A), high efficiency (75% at 60W) output very low harmonic and crossover distortion. The circuit is provided with a thermal limiting circuit and can withstand a short circuit on the load for supply voltages up to 15V.

It offers: 

· Higher output power (RL=4Ω and 2Ω).

· Low noise.

· Polarity inversion protection.

· Fortuitous open ground protection.

· High supply voltage rejection (40dB min.)

In this project TBA810 audio amplifier circuit has been used in the tape head amplifier circuit as seen in the circuit analysis section.
4.4. LM567 TONE DECODER
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Fig 4.4 LM567

4.4.1 GENERAL DESCRIPTION

The LM567 is general purpose tone decoders designed to provide a saturated transistor switch to ground when an input signal is present within the pass band. The circuit consists of an I and Q detector driven by a voltage controlled oscillator which determines the center frequency of the decoder. External components are used to independently set center frequency, bandwidth and output delay.

4.4.2. FEATURES

· 20 to 1 frequency range with an external resistor

· Logic compatible output with 100 mA current sinking capability

· Bandwidth adjustable from 0 to 14%

· High rejection of out of band signals and noise

· Immunity to false signals 

· Highly stable center frequency

· Center frequency adjustable from 0.01 Hz to 500 kHz
In this project LM567 tone decoder is used at the IR sensing circuit as shown earlier in the circuit analysis section. The main purpose in using it is to differentiate the IR sensors from the sensing signal and ordinary infra red rays if any falling on it.

4.5. 547 TRANSISTORS
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Fig 4.5 BC547 Transistor
BC547 is a npn epitaxial silicon transistor which has been used at several places as seen in circuit analysis section. At these places it has been used for switching purposes. The switching property of the transistor from cut-off to saturation region has been used to make it ON and OFF according to the need and situation. BC547 provides higher working voltages and more immune to noise. It also provides higher switching speed as well which makes it efficient for use in this project.

4.6 RELAY

A Relay is a device that opens or closes an auxiliary circuit under some pre-determined condition in the Main circuit. The object of a Relay is generally to act as a sort of electric magnifier, that is to say, it enables a comparatively week current to bring in to operation on a much stronger current. It also provides complete electrical isolation between the controlling circuit and the controlled circuit. Relay is used in this project to interface the cassette player mechanism as well as alarm tone generator to the microcontroller. Two relays of below mentioned specifications have been used, one relay with operating voltage of 5V is used to interface the 555 timer circuit which generates the alarm tone, the other relay with a operating voltage of 12V is used to interface the cassette player mechanism.
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Fig 4.6 Relay

Specifications:

(1) Coil resistance : 100Ω to 500Ω

(2) Operating voltage : 6V to 24V DC

(3) No. of contacts : 1 to 4 change over

(4) Contact current Rating : 1.5 to 25 Amps
4.7. LOUD SPEAKER

A loud speaker is a device, which converts electrical energy into sound energy.  Audio frequency currents from an amplifier are converted into sound waves of corresponding frequency and amplitude by the loud speaker.  In principle, a loud speaker is the converse of a Microphone and the two instruments perform complementary functions in a sound reproducing system.  The constructional details in the two cases are so much similar that a loud speaker can be regarded as a loud speaking microphone.

A loud speaker is the voice of any electronic entertainment equipment and, as such, it should be able to reproduce, as faithfully as possible, the original sound from the broad casting studios.   A good loud speaker should be able to reproduce all sounds equally well irrespective of their amplitude, frequency and waveform.

Sound waves are produced in air by a vibrating body.  In the case of a loud speaker, the vibrating body is a cone or a diaphragm, which is attached to a driving unit, which converts electrical currents into Mechanical motion for the diaphragm to vibrate and produce sound waves containing the acoustical energy.

4.8. OTHER COMPONENTS


Apart from above mentioned equipments there are several other components used which are as following:

1. 12-0-12 centre tapped step down transformer to provide the circuit with required power supply by deriving from mains.

2. 7805 IC for providing regulated power supply of +5V wherever required.

3. 2 common anode seven segment displays.

4. 555 timer to generate 1KHz signal used as alarm tone.

CHAPTER-5

5.1. FLOWCHART 

The microcontroller AT89C51 is programmed in this project using assembly language program and the program is written in ‘KEIL uVision 3.0’ software. The generated hex file by the software is written to the microcontroller using flash program burner. [image: image23.jpg]INTRUDER
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Fig 5.1 Flowchart 
The algorithm of the code is as shown in the above flow chart which states the microcontroller checks for interruption of IR sensing circuit, once the sensor gets interrupted the microcontroller activates the relay-1 for 20 sec. The reverse countdown of twenty seconds display is provided by the digital display, for that variable is declared to be 21 and then continuously and decremented and displayed until the count becomes 0. After twenty seconds the controller activates the second relay and display countdown begins from 70 to 00 i.e. 70 sec. The display programming is done by seven segment display coding. The complete code used in this project is as below:

5.2. SOFTWARE CODE
COUNT       DATA        30H

DSP_C         DATA        31H

BUF3           DATA        32H

BUF4           DATA        33H

RLY1           BIT             P2.0

RLY2           BIT             P2.1

ONE            EQU           11111001B

TWO            EQU          10100100B

THREE        EQU          10110000B

FOUR          EQU          10011001B

FIVE            EQU          10010010B

SIX               EQU         10000010B

SEVEN        EQU          11111000B

EIGHT         EQU          10000000B

NINE           EQU           10010000B

ZERO          EQU           11000000B

ORG            0000H                                                  ; Start Of Prog..

LJMP           START

ORG            000BH                                                 ;  Timer Int-0

PUSH          ACC

PUSH          PSW

LCALL       DISPLAY

POP             PSW

POP             ACC

RETI

START: 

MOV 
P0, #0FFH

MOV 
P2, #00H

MOV 
P3, #0FFH

MOV 
SP, #60H

MOV 
DSP_C, #00H

MOV 
TMOD, #01H

MOV 
IE, #82H

MOV 
BUF3, #0C0H

MOV 
BUF4, #0C0H

MOV 
COUNT, #15H

SETB 
TR0

SETB   
P2.7

MAIN:   

JNB     P3.0, LOOP

SETB RLY1

CLR RLY2

LOOP1:  

LCALL      DDELAY

DEC           COUNT

LCALL      H_D

LCALL      STR_SEG

MOV         A, COUNT

CJNE         A, #00H, LOOP1

CLR           RLY1

SETB         RLY2    

MOV         COUNT, #47h

LOOP2: 

LCALL      DDELAY 

DEC           COUNT

LCALL      H_D

LCALL      STR_SEG

MOV         A, COUNT

CJNE         A, #00H, LOOP2

CLR           RLY1

CLR           RLY2

MOV          COUNT, #15H

LOOP:   

LJMP       MAIN        

DISPLAY:

MOV       A, DSP_C

CJNE       A, #00H,H1

MOV       P0, BUF4

SETB       P2.6

CLR        P2.5

H1: 

CJNE     A, #01H, H2

MOV     P0, BUF3

CLR       P2.6

SETB     P2.5

H2:  

INC        DSP_C

MOV     A, DSP_C

CJNE     A, #02H, H3

MOV     DSP_C, #00H

H3:  

MOV TL0, #00H

MOV TH0, #0F0H

RET

H_D:

CLR         A

MOV       R0, #00H  

; Str The Value Upper
MOV       R1, #00H  

; Str Value Lower

MOV       R2, #00H 
MOV       R2, COUNT

MOV      A, COUNT

CJNE      A, #00H, Z0

MOV      R0, #00H

MOV      R1, #00H

RET

Z0:  

CLR      A

LA2: 

CLR      C

INC       A

ADD     A, #00H

DA        A

JNC       LA1

INC       R0

LA1:  

DJNZ     R2, LA2

MOV      R1, A

RET 

STR_SEG:

MOV          A, R1

ANL           A, #0FH

LCALL      SEGMNT

MOV          BUF3, A

MOV          A, R1

ANL           A, #0F0H

SWAP        A

LCALL      SEGMNT

MOV          BUF4,A

            RET

SEGMNT:

CJNE        A, #00H, LA3

MOV        A, #ZERO

LA3:

                   CJNE        A, #01H, LA4

                   MOV        A, #ONE

LA4: 

CJNE        A, #02H, LA5

MOV        A, #TWO

LA5: 

CJNE       A, #03H,LA6

MOV       A,#THREE

LA6: 

CJNE       A, #04H, LA7

MOV       A, #FOUR

LA7: 

CJNE        A, #05H, LA8

MOV        A, #FIVE

LA8: 

CJNE        A, #06H, LA9

MOV        A, #SIX

LA9: 

                   CJNE        A, #07H, LA10

                   MOV        A, #SEVEN

LA10:

CJNE         A, #08H,LA11

MOV         A,#EIGHT

LA11:

CJNE         A, #09H, LA12

MOV         A, #NINE

LA12:

RET

DDELAY: 

MOV         R4, #70

ZZ2: 

MOV          R5, #70

ZZ1: 

MOV           R6, #70

DJNZ          R6, $

DJNZ          R5, ZZ1

DJNZ          R4, ZZ2

RET

END


CHAPTER-6

6.0 CIRCUIT FABRICATION

The fabrication of one demonstration unit is carried out in the following sequence:

1.
Finalizing the total circuit diagram, listing out the components and their sources of procurement.

2.
Procuring the components, testing the components and screening the components.

3.
Making layout, preparing the inter connection diagram as per the circuit diagram, preparing the drilling details, cutting the laminate to the required size.

4.
Drilling the holes on the board as per the component layout, painting the tracks on the board as per inter connection diagram.

5.
Etching the board to remove the un-wanted copper other than track portion.  Then cleaning the board with water, and solder coating the copper tracks to protect the tracks from rusting or oxidation due to moisture.

6.
Assembling the components as per the component layout and circuit diagram and soldering components.

7.
Integrating the total unit inter wiring the unit and final testing the unit.

8.
Keeping the unit ready for demonstration.

6.1. PCB FABRICATION 
The Basic raw material in the manufacture of PCB is copper cladded laminate.  The laminate consists of two or more layers insulating reinforced materials bonded together under heat and pressure by thermo setting resins used are phenolic or epoxy.  The reinforced materials used are electrical grade paper or woven glass cloth. The laminates are manufactured by impregnating thin sheets of reinforced materials (woven glass cloth or electrical grade paper) with the required resin (Phenolic or epoxy).  The laminates are divided into various grades by National Electrical Manufacturers association (NEMA).  The nominal overall thickness of laminate normally used in PCB industry is 1.6mm with copper cladding on one or two sides.  The copper foil thickness is 35 Microns (0.035mm) OR 70 Microns (0.070 mm).


The next stage in PCB fabrication is artwork preparation.  The artwork (Mater drawing) is essentially a manufacturing tool used in the fabrication of PCB’s.  It defines the pattern to be generated on the board.  Since the artwork is the first of many process steps in the Fabrication of PCBs.  It must be very accurately drawn.  The accuracy of the finished board depends on the accuracy of artwork.  Normally, in industrial applications the artwork is drawn on an enlarged scale and photographically reduced to required size.  It is not only easy to draw the enlarged dimensions but also the errors in the artwork correspondingly get reduced during photo reduction.  For ordinary application of simple single sided boards artwork is made on ivory art paper using drafting aids.  After taping on an art paper and photography (Making the negitive) the image of the photo given is transformed on silkscreen for screen-printing.  After drying the paint, the etching process is carried out.  This is done after drilling of the holes on the laminate as per the components layout.  The etching is the process of chemically removing un-wanted copper from the board.

The next stage after PCB fabrication is solder masking the board to prevent the tracks from corrosion and rust formation. Then the components will be assembled on the board as per the component layout.

The next stage after assembling is the soldering the components.  The soldering may be defined as process where in joining between metal parts is produced by heating to suitable temperatures using non-ferrous filler metals has melting temperatures below the melting temperatures of the metals to be joined.  This non-ferrous intermediate metal is called solder.  The solders are the alloys of lead and tin.

CHAPTER-7
7.1. APPLICATIONS 


Coming to the applications of this project it has been already stated that this type of security system can be applied in shops, museums, temples etc. during non-working hours so that complete safeguarding of the precious properties inside them. This system can replace conventional manual security. The surveillance in this system can also be extended by providing with video transmission if any intruder appears in the place where system is installed. This system can also be extended and made more personalized by interfacing it with GSM or Tel-Com network such that it can be installed in homes, and the owner can be intimated by sending a personalized message or call rather than general FM transmission used in the demo module. As the name itself implies this project has main application in the security aspects.

7.2. TRENDS IN SECURITY SYSTEMS

Traditionally, security dealt with personal aspects, equipment, information process and software in watertight compartments.   The sept. 11 event has proved the inadequacy of such subcomponents functioning in isolation.  These features need to function as an integrated process to meet present – day high-tech threats.
Hackers, terrorists, thugs and thieves have as much access to the latest electronics, telecommunications and software technology as the genuine researchers who focus on developing new applications for productive purposes.   This results in a battle of attrition between the two groups, one trying to break the security cordon and the other developing corresponding countermeasures.

To counter the threat posed by the intruders, security technology is no longer bifurcated into hardware and software compartments. The present environment demands a unified security system, with hardware and software elements complementing each other.   Chip manufacturers, software developers, telecom/It vendors, etc are directing their efforts to design and develop state-of the art security configurations for their products and services.

It is much easier to ensure fool proof security in small-sized trouble-prone hotspots than in larger areas.  Thought processes are in vogue to develop unified security installations to provide surveillance over big cities, where millions of people move around freely and unpredictably.  In this context, Manhattan has already installed 2397 CCTV cameras to monitor trouble spots distributed over a wide area.   State-of –the-art security complexes are being designed in the US, Japan, the UK, and Germany that integrate Web-based digital CCTV surveillance networks, firewalls, encryption/ decryption mechanisms, gamma ray scanners, portable radiation-detection equipment, motion detectors, eye-of-the-needle check points, GPS-based automatic locators, electronically-operated chemical weapon sensors, fire-detection gadgets, biometric smart cards with public key infrastructure facility, fibre-optic installations relaying installation CCTV pictures, sensor robots, and so on.   The purpose of integrating so many safety measures, spanning physical access control to data security, is to develop an effective, efficient, and economical defensive system.  

Computer search engines have been designed to ferret out license plate numbers from scattered arrest records.   Based on database record of fugitives, it I possible for digital surveillance CCTVS and computer monitor screens to detect criminals moving in guise, even in a big crowd.

7.2.1. DANGER WITHIN THE NETWORK

Most organizations emphasis on building an infrastructure that fortifies the enterpriser network against external attacks.   Unfortunately, they neglect the greatest security risk of all: attacks that come from within.  Attacks inside the network perimeter are not only the most common but also the most harmful.   Security breaches inside the enterprise are a hundred times costlier than attacks from outside the enterprise.   Insiders not only have access to the installation network and knowledge about resources, information, etc, they also understand what will hurt the organization the most.

7.2.2. STATE-OF-THE-ART SURVEILLANCE

Modern-day networked digital video surveillance systems are based on convergence of digital video, computers, telecommunications, IT, Internet, and sensors.  Digital surveillance systems obviate the limitations of traditional analogue surveillance systems.

Analogue video cameras function through centralized multi-plexers.  Camera pictures are displayed on the screen and recorded on video recorders using a quasi-simultaneous process, with multiple switching between cameras on a field or frame basis.  Because of the switching mode adopted, the picture frequency for displaying and recording depends upon the number of cameras connected.   Since signals from cameras have to be transmitted to a centralized multi-plexer, expensive cables need to be installed. Transmission over long distances degrades the performance.

A digital system overcomes the problems of analogue system by linking all the cameras to a networked system.   This ensures storage of image signals taken by surveillance cameras anywhere in the network, which can be accessed from anywhere in the network.   Surveillance images can be recorded, analyzed, and transferred into various media.  Digital video techniques ensure higher-quality video, faster access to the stored data, higher reliability, and distributed surveillance around the globe.

Digital networks inherently packetise data.  So the trade-off between the number of cameras and fields per second prevalent in analogue systems is no longer valid.  All the packetised digital video streams travel in parallel.  Hence the network can be viewed as a large-capacity multi-plexer.   The standard CCTV uses a fixed number of inputs.   For networked digital video, cameras may be incorporated as and when these are needed in any vital installation, same as adding PCS to a network.  Whereas with traditional cameras, viewing and recording equipment need to be installed rearranged, and reconfigured frequently.

Digital video networks incorporate appropriate compression, transmission, analysis, and recording techniques for optimum utilization of standard cameras based on CCD/CMOS modes.   Data rates of digital video signals are compressed down to values compatible with transmitting capabilities of the network.  A good compression scheme retains as much of the original information as possible.  By filtering static information that a human observer cannot perceive, compression ratios ranging from tens to several hundreds are possible, depending on the requirements and the algorithms used.

To adapt to eh transmission network environment, the compressed data is enclosed by appropriate data headers and embedded into the respective network protocols.   For Ethernet networks, data packetisation is resorted to.  With knowledge of the underlying meaning of the payload, packetisation is done such that the lost packets cause small artifacts rather than catastrophic failures.

Recording function can be incorporated within the camera or the site where the camera is installed.   Digital video can be recorded in the decentralized mode.   For back up, the network periodically duplicates in another archiving medium.  Digital signal processing facilitates analysis of the scene for moving objects, detection of particular motion patterns, recognition of ‘wanted’ human faces/license plates, and so on.

7.2.3. INTEGRATED PROTECTION

The smart card is an ideal example of an integrated system encompassing physical and data security.  It incorporates finger print biometric features with public key encryption technique.   The embedded biometric control system facilitates interface with any of the physical access devices used for secure controlled access.   The user’s biometric information (fingerprint details) is stored in digitized from within the smart chip, with provision of encryption and decryption for security.

The biometric smart card reader is designed for applications where users don’t wish to store their biometric information within the biometric processing unit.   The card can be a form of personal identification for physical access to special premises or logical access to any confidential system.   Typically, the access time is not more than 50-100ms and biometrics –processing time is less than 40ms.

7.2.4. VULNERABLE HOTSPOTS


More and more executives are using personal digital assistants (PDAS) and mobile phones to connect to WLANs and VPNS of their corporates from airports, hotels, and other wireless hotspots usually on networks based on the 802.  11 techniques.   This is a huge security risk, as wireless public hotspots don’t use any encryption mechanism at all.

Corporate users use the VPNs secure tunnel to venture out into the large Internet.  These users risk interception of their data before they reach the corporate WLAN through public hotspots.  Unless the user is only sending and receiving data using secure socket layer (SSL) encryption, a corporate firewall at the VPN layer doesn’t necessarily protect data transmission to the VPN from WLAN.   Lack of security at WLANS exposes all users to other less malicious but equally harmful hazards, such as ‘denial of service’ the LAN with a large amount of data to overload it.   Such an attack could cause inconvenience to a busy corporate traveler having hardly ten minutes to access the corporate network between flights.

Even password theft can occur when transmitting data through un-crypted sites.  In a recent case, a corporate travelers password was intercepted when he was accessing his corporate site before a flight at an airport hotspot.  The hacker used his identity to run $2000 in charges.

7.2.5. WLAN SECURITY


Security features of a WLAN include open system and shared key authentication modes, service set identifier (SSID), and wired equivalent privacy (WEP).  All these features provide varying degrees of security.

RF antenna can be used to limit, and in some cases shape, the wave propagation.   Before any other security measures are implemented, it is important to consider the implications of RF propagation by access points in a network.   A wisely chosen transmitter/antenna configuration can be an effective security tool to limit access to the wireless network to cover only the intended coverage area.

SSID identifies the area covered by access points.  Open system authentication consists of a simple authentication response containing success or failure.   Shared key authentication functions on the fact that both stations taking part in the authentication process share the same key.   WEP, endowed with reasonably strong encryption, protects users of a WLAN from casual eavesdropping.

CHAPTER-8
8.1. CONCLUSION AND FUTURE SCOPE

The project work “Modern Security System with Message Transmitter” is completed successfully.  In this project, for the demonstration purpose only one transmitting module is used, but in practical many transmitting modules can be constructed and they can be installed at various important places like, banks, industries, Jewellery shops etc.  All the transmitters can be tuned to a single receiver.  In the receiver, the received information can be recorded if the tape recorder connected at the output of the receiver.

Since it is a demonstration unit, the range between the transmitter and receiver is limited to 5o feet, because, in this project work, a low power transmitter is used and the limitation being the power transmitted by the transmitter and antenna. However the range can be increased by increasing the power radiating capacity of the transmitter.
            This project can be extended to the next level by connecting the module to a GSM network where a person using a GSM mobile would receive a text message regarding the address of the location where there was a theft. Connection with a telephone network is also possible where a call can be made to nearby police station.
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