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  Introduction


CHAPTER-I

INTRODUCTION

1.1  Introduction


Today we are living in the age of science and technology. Developments of science and technology are rapidly changing our life style. Like any other tool that has such a potential, science too is a double-edged weapon. The twentieth century is observing drastic changes in daily life than did any other century in history, a transformation in a large part due to electrical and electronic technologies (Frederik Nebeker, 2000).

1.2  Electronics

Electronics, a field of applied physics and engineering, deals with the design and application of devices, usually electronic circuits, the operation of which depends on the flow of electrons for the generation, transmission, reception and storage of information. (http://encarta.msn.com/encnet/refpages/ search.aspx?q=electronics).

The importance of electronics is well known to all; perhaps no field is left untouched with its applications that ranges from a small Light Emitting Diode (LED) lamp to the satellite launched in space. It is such a type of branch of science in which new inventions and development of new devices and equipments is a continuous process. The advances in semi conductor technology, in part attributable to the intensity of research associated with the space-exploration effort lead to the development of the integrated circuit.

1.3 Integrated Circuits 
An integrated circuit is one in which circuit components such as transistors, diodes, resistors, capacitors etc.  are automatically part of a small semi conductor chip and is used to perform a specific electronic function, such as amplification and it will be usually combined with other components to form a more complex system. (V.K.Mehta, 2003) Integrated circuits may contain hundreds or thousands of transistors on a small piece of material and allow the construction of complex  electronic circuits such as those in micro computers, audio and video equipment and communication satellites. Several hundred identical Integrated Circuits (ICs) are made at a time on a thin wafer several centimeters in diameter and the wafer is subsequently sliced into individual ICs called chips. 

 1.4  Microcontroller 

Among the most advanced integrated circuits are the microprocessors and microcontrollers, which are the “cores” of all the electronic gadgets available today. A microprocessor is a computer-on-a-chip. (http://en. wikipedia.org/wiki/Microcontroller)

Microcontroller is a type of microprocessor emphasizing high integration, low power consumption and cost-effectiveness, in contrast to a general-purpose microprocessor. In addition to the usual arithmetic and logic elements of a general purpose microprocessor, the microcontroller typically integrates additional elements such as read-write memory for data storage, read only memory, such as flash for code storage, Electronically Erasable Programmable Read Only Memory (EEPROM) for permanent data storage, peripheral devices and input/output interfaces. At clock speeds, as little as a few MHz or even lower, micro controllers often operate at very low speed compared to modern day micro processors, but this is adequate for typical applications.

Micro controllers can be combined with other devices such as: 

· A timer module to allow the micro controller to perform tasks for certain time periods.

· A serial Input/Output (I/O) port to allow data to flow between the controller and other devices such as a Programmable Interface Controller (PIC) or another microcontroller.  

· An ADC (Analog to Digital Converter) to allow the micro controller to accept analog input data for processing. 

The common features   of a micro controller are:

· Central Processing Unit – ranging from small and simple 4-bit processors to complex 32 or 64 bit processors.

· Serial I/O such as serial ports.

· Discrete input and output bits, allowing control or detection of the logic state of an individual package pin.

· Other serial communications interfaces like I2C, Serial Peripheral Interface and Controller Area Network for system inter connection.

· Peripherals such as timers and watch dog.

· Volatile memory Random Access Memory (RAM) for data storage.

· ROM, EPROM, [EEPROM] or flash memory for program and operating parameter storage. 

· Clock generator often an oscillator for quartz timing crystal, resonator or RC circuit.

· Many of the microcontrolers include analog to digital converters.  

Micro controller is a stand-alone unit, which can perform functions on its own without any requirement for additional hardware like I/O ports and external memory.

The heart of the micro controller is the CPU core .In the past, this has    traditionally been based on an 8-bit micro processor unit. For example Motorola uses a basic 6800 micro processor core in their 6805/6808 micro controller devices. In the recent years, micro controllers have been developed around specifically designed CPU cores, i.e., the micro chip PIC range of micro controllers.

The prime use of a micro controller is to control the operation of a machine using a fixed program that is stored in ROM and that does not change over the life time of the system. They are widely used in control applications since the on chip peripheral provided on them makes the system design simple and economical. 
1.5  Embedded Systems


The majority of devices in use today are embedded in other machinery such as clocks, appliances and vehicles. An embedded system is a computing device that performs one or a few pre-defined tasks, usually with very specific hardware and mechanical not usually found in a general purpose computer, i.e., both the hardware and software in an embedded system are optimized for that specific job.


So embedded system is an electronic equipment built in intelligence and dedicated software. All embedded system uses either a micro processor or a micro controller. The application of these micro controllers makes user-friendly cheaper solutions and enables to add features otherwise impossible to provide by other means.

1.5.1 Embedded Technology


Embedded systems are usually single-board computers (SBC). These SBCs can be either embedded within a larger computer to manage a sub system within the computer or be the main solution like thin clients, wearable computers and internet appliances.

1.5.2 Embedded Hardware

Due to many applications of embedded systems, it is difficult to list all types of the different hardware used in them. Main hardware components of an embedded system are a microprocessor and a supporting circuitry. The combination of a microcontroller and its circuitry is application specific.

1.5.3 Embedded Software

All the embedded software requirements can be broadly classified into embedded database, embedded language extensions, embedded development tools and embedded applications.

The software for the embedded system is called firm ware. The firm ware is written in assembly language for time and resource critical operation or using higher level languages like C or embedded C. The software will be simultaneously micro code stimulation for the largest processor. Since they are supported to perform only specific task, these programs are stored in Read Only Memories (ROMs).More over they may need minimum or no inputs from the user, hence the user interface like monitor mouse or large keyboard etc, may be absent.(S.Malovika,2005).

1.5.4 Characteristics of Embedded Systems

· Embedded systems are to do some specific task, rather than be a general purpose computer for multiple tasks. Some also have real-time performance constraints that must be met, for reason such as safety and usability; others may have low or no performance requirements, allowing the system hardware to be simplified to reduce costs.

· An embedded system is not always a separate block, very often it is physically built-in to the device it is controlling.

· The software written for embedded systems is often called firmware, and is stored in read only memory or flash memory chips rather than a disk drive. It often runs with limited computer hardware resources.

(http://en.wikipedia.org/wiki/Embedded_systems)

1.5.5 Types of Embedded Systems

Based on functionality and performance requirements, embedded systems can be categorized as:

· Stand alone systems

· Real time systems

· Networked information appliances

· Mobile devices

Stand-alone systems


As the name implies, stand-alone systems work in stand-alone mode. They take inputs, process them and produce desired output. The inputs can be electrical signals from transducers or commands from human being such as pressing a button. The output can be electrical signal to drive another system, an LED display or LCD display. Embedded systems used in process control, automobiles, and consumer electronic items etc, fall in this category. (G.R.Kulkarni, 2007).

Real-Time Systems


Embedded systems in which some specific work has to be done in specific time are called real-time systems. Real-time systems have to complete a specific task in specified time period. Meeting the dead lines is the most important requirement of the real-time systems. Real-time systems are categorized as soft and hard real-time systems. In hard real-time systems, missing a deadline may lead to a catastrophe. In soft real-time systems, meeting the dead line is important but missing dead line will not lead to catastrophe.

Networked information appliances


Embedded systems that are provided with network interfaces and accessed by networks such as local area network or internet are called networked information appliances. Such embedded systems are connected to a network, typically a network running TCP/IP protocol suite, such as internet or intranet.

Mobile devices


Mobile embedded systems are free to move from one location to another. Mobile phones, Personal Digital Assistants (PDAs), Smart phones etc, falls under this category. (K.K.V.K.Prasad, 2005).

1.5.6 Advantages of Embedded Systems


Higher Performance: The integration of various ICs shortens the traveling route and time of data to be transmitted resulting in higher performance.

Lower Power Consumption: The integration of various ICs eliminates buffers and other interface circuits. As the number of components is reduced, less power will be consumed.


Slimmer and more compact: Housed in a single separate package, the chip is smaller in size and therefore occupies less space on the PCB. Hence products using embedded system are slimmer and more compact.


Reduced design and development: The system on a chip provides all functionality required by the system. System designers need not worry about the basic function the system-right from the beginning of the basic phase, they can focus on the development features. As a result, the time spends on research and development is reduced and this in turn reduces the time to market their products.


Lower system costs: In the past, several chips in separate packages where required to configure a system. Now, just one system on-chip can replace all of these, dramatically reducing the packaging cost.
1.5.7 Applications of Embedded Systems

· Consumer Electronics
· Wireless Communications
· Tele Communications
· Networked information appliances

· Data Communications

· Control systems and industrial automation

· Biomedical systems

· Field instrumentation

· Handheld computers

1.6 Need for Home Security Systems

The modern world is crowded  with activity. Establishments are over flowing with round-the clock dynamism. Never before has there been a greater amount of production, translation or intellectual creation. And never before has there been a greater need for security systems to protect them either. The quantum of threats is rising and their nature and channel of delivery going through a major transformation reveals the fact that Nothing and No One is Safe. (An EFY Report, 2000).

Security concerns have become indispensable for human beings now. Faster life and increasing crime ratio has made a huge impact on the life of the people. Among the key security problems, home security is one of the biggest concerns for common man. Many important personal and professional gatherings are often sacrificed, as people are not ready to part with their assets and their home even for short while. Technology now faces challenges to deal with home security. With the revolution of embedded systems, it is now possible to address the security concerns with greater efficiency.

A small electronic device along with monitoring software can make home security a reality today. With basic electronic components, a cost effective system can be made available to the people. The home security and monitoring system uses multiple aspects of technology to build a system, which serves as a virtual watch dog.

1.7 Home Security Systems

Home Security system consists of warning alarms, sensors and door phones either installed or connected to a central home security access-monitoring device, which logs details of all intrusions. This device sends reports and updates of the intrusions via SMS to make aware of the same from anywhere through mobile phone.
1.8 Types of Home Security Systems 

Home Security Systems can be centered on an alarm, a system of intercoms, locking systems or video cameras. 

Intrusion Alarm System          







Alarms can be either silent or very loud. A loud alarm is meant either to intimidate and frighten the intruder away, or to alert the neighbours. Some alarms are fitted into the door, like a doorstop and sound at the point of entry. Others, either wired or wireless are connected to a central control pad, which sounds if any point of entry is breached.


Generally, an intrusion alarm system has different sensors, magnetic contacts, hooters, and etc.linked to a control panel. An auto dialer with pre-recorded message can also be integrated, which will automatically dial the fed numbers and leave emergency message. With this feature, if someone intrudes, the security system will call the police directly to inform them.

Video/ Door Phones

                

 A videophone is capable of transmitting both audio and video signals. They can be installed at the entrance to see/talk to the person at the gate.

Cameras 


A wide variety of cameras are available for home security purposes. A home can have a single   camera at the front door or many cameras placed through out the house. They can be attached to motion detectors and activated only when there is movement in a certain area. If a computer is attached, one can check the status of home from anywhere through internet connection. Cameras might also have attached audio. This is useful if one wants to monitor sound as well as sight Cameras with audio make use of a small microphone to monitor sound.

Electronic / Electromagnetic Lock 






Window and door lock systems can be added onto home’s existing locks, creating a double lock on each point of entry. Intruders find it difficult to break through such locks. More elaborate locks even include finger print checks or number pads. These locks are mainly used for glass doors. These are connected with a power supply unit that works with a card reader or push button switch. (Renuka Phandis, 2003)

Panic Switches


Panic switches are manually activated units that one can activate if immediate assistance is needed. These units can be either silent or activate loud alarms. Optionally this can be connected to an automatic telephone dialer also which can call up predefined numbers and convey pre-recorded message.

PIR Lights


These lights activate automatically when there is an activity in the area of focus.

Linear-beam Sensors


Also referred as photoelectric beam or photoelectric eye, linear-beam sensors consists of a transmitter that emits a beam of light that is invisible to human eye and a receiver that receives the beam of light. If the beam of light is interrupted or broken by someone, an alarm is triggered. Linear-beam detectors are can be surface mounted or recessed. These sensors require a straight line of sight between the receiver and the transmitter. (Uma Bansal, 2007)

1.9 An Integrated Device

The home security system under construction and study is a microcontroller-based system. It consists of an intrusion detector based on IR transmission and reception, a fire alarm and a LPG sensor. In the case of intrusion fire or LPG leakage the circuits will be activated. All the three sensors are connected to a microcontroller, which is in turn connected with a mobile phone. When the sensor circuits are activated it sends a pre-recorded message to the  number fed in it through the mobile phone.

1.10 Objectives

· To construct an intrusion sensor based on IR transmission and reception.

· To construct a system with a fire sensor that can alert in the case of fire.

· To construct a system with a LPG sensor that can alert in the case of LPG leakage.

· To integrate all the three sensors into a microcontroller based system and to program in such a way that it will send a pre-recorded message to a number already fed into it through a mobile phone

· To study about the response times of the intrusion sensor based on the change in distance between the transmitter and the receiver.

· To study about the response times of the LPG sensor based on the change in reference voltage and gas concentration.  

1.11  Scope of the study

· The increasing demand for the security in present scenario reveals that security products are inevitable to the society.

· The information at the instant of mishappening is also essential and it can be met by the autodialing facility.
· The sensors of high sensitivity included in the home security device will transfer the information to the authorities on the spot in case of fire for gas leakage and there by accidents can be averted. 
Review of Literature

CHAPTER-II

REVIEW OF LITERATURE

2.1  Introduction

The sensing devices are the important components of home security systems. The major parameters that are needed for a sensoring device are its sensitivity and response times. This chapter deals with the various works carried out in the case of the three sensors namely, fire sensor, intrusion sensor and LPG sensor.

2.2  Fire Sensor


A sensor array detection system consisting of four cermet sensors and pattern recognition software was developed by Mark.H.Hammond et al.,(2007) to detect fires.

Giuseppe Marbach et al., (2006) presents an image processing technique for automatic real time fire detection in video images. The underlying algorithm is based on the temporal variation of fire intensity captured by the visual image sensor.

A combination between a fire model and smoke sensor has been developed by Claudia Rexfort (2006). The model gives the opportunity to stimulate the response of smoke sensor where by the stimulation of the fire is included.

Thirsten Kempka et al., (2006) who worked on the topic fire detection by means of thermal radiation in microwave region of the electromagnetic spectrum reports that some of the results even indicate that it could be possible to detect smoldering fires with microwaves earlier than with gas and smoke detectors

Luis.A.Cestari et al., (2005) conducted an analysis using the output from ionization, photoelectric and carbon monoxide detectors using a thermocouple measurement. Eight parameters are identified and an algorithm is developed for the fast detection of fore in residential areas.


Emmanuel Scorsone et al., (2005) reported the development of an electronic nose based on an array of eight conducting polymer sensors for fire detection.


The performance of a fire detector is improved by incorporating gas sensors and neural networks by Faouzi Deebel (2004). The new multi sensor detector consists of an optical fire detector, a temperature sensor and selected semiconductor metal oxide gas sensors.


Daniel.T.Gottuk et al., (2002) reports that improved fire detection capabilities can be achieved over standard smoke detectors by combining smoke measurements with CO measurements in specific algorithms. Increasing the sensitivity can reduce false alarms.


Shu Wang (1996) proposed a trend duration and trend gradient detector for automatic fire detection. the detector can distinguish fire signals from noise using a trend duration algorithm. the fire smoke density can be determined with a gradient algorithm. in order to indicate the level of smoke density, fuzzy logic is applied to gradient determination.

Massimo Brenchi et al., (1993) describes about an optical fibre fire detection system comprising temperature and smoke sensors interrogated by time division multiplexing technique.


P.Ryder and D.Wieser (1991) introduced an intelligent measurement acquisition system. the integration of microprocessor, memory and modem at the installation site makes it possible to transmit signals from temperature aerosol sensors to a security control center via the public telephone network.

An electrostatic fire detector is introduced by A.Schmidt et al., (1991). Its principle is based on the fact that all combustion including smokeless fires emits charged particles. Instead of measuring the net charge, only the particle charge of one polarity is sensed. The detector is especially sensitive to smokeless fires of organic solvents.


J.A.Harwood et al., (1991) developed low power carbon monoxide sensor to provide early warning of fire. A CO sensor usually operates at temperature of 3000c or above. But adding metal particles developed a sensor that works even at 200c.


The possibility of fire detection by sno2 semiconductor gas sensors has been investigated by Tara Amamoto et al., (1990). They reports that h2   sensor can detect fire earlier than conventional detectors.
2.3  Infrared Sensor


An uncooled imaging sensor design that utilizes the thermo-mechanical properties of thin film NiTi Shape Memory Alloys (SMAs) for detecting infrared radiation was fabricated by P.M.Chang et al., (2008).


Numerous studies have been carried out on the fabrication of ferroelectric lead titanate and lead zirconate titanate and their applications to pyroelectric sensors by A.K.Batra et al., (2004).

Sung-Gi Hur et al., (2003) reports that NiCr alloys prepared by dc magnetron sputtering technique are considered to apply simultaneously both the absorption layer and the top electrode on PZT thin films for infrared sensors. Ultra-thin NiCr alloys showed a possibility as a top electrode for infrared sensors.

A dielectric bolometer made of infrared sensor using a Ba(Ti1-xSnx)O3   ferroelectric thin film as a sensing material with a high temperature coefficient of dielectric constant was fabricated by M.Noda et al., (2002) .

Weiguo Liu et al., (2001) fabricated a Si based pyroelectric thin film micro IR sensor using micro-machining technology. The paper also reveals that the polarization in ferroelectric thin films is strong related to pyroelectric property.

J-J Ho et al., (1999) reports that an infrared sensor with a lead titanate (PbTiO3) thin film using the technology of micro electro mechanical system (MEMS) has been designed fabricated and developed.


The thermal behaviour of layered sensor structure are analyzed by P.C.A.Hammes and P.P.LRegtein (1995).The (pyro) electrical behaviours are also analyzed. The results of these combined analyses, describing the sensor response to infrared stimulation are compared to measured sensor responses and a good agreement was found.

Highly c-axis oriented PbTiO3, Pb1-xLaxTi1-x/4 O3, PbZrxTi1-xO3  thin films were successfully grown with good epitaxy on MgO single crystal and (100) –oriented Pt thin films by rf magnetron sputtering method by Ryoichi Takayama et al., (1991).It was found that the thin films have remarkably large pyroelectric effect and a high figures of merit for infrared sensors without a poling treatment.

Hans Meixner (1991) reports that the possibility of preparing PVDF as already processible foil has opened the way to new structural design concepts for infrared sensors that will allow considerable cutbacks in production cost.


Eiso Yamaka (1984) reports that vinylidene fluoride-triflouroethylene co-polymer film can be pyroelectric with out mechanical stretching, so that very thin target of pyroelectric vidicon can be made by using copolymer and is expected to increase infrared responsibility of the vidicon. Also a hybrid-type solid state device for infrared imaging will be possible by forming copolymer directly on Si charge transfer device.

2.4  LPG Sensor


S.Majumder et al., (2007) synthesized composite films of SnO2/Pd deposited on Si/SiO2 substrates that can be used as an LPG sensor. LPG sensing measurements were taken on the samples which showed a response time of 27 seconds and sensitivity of 72% at operating temperature of 573K. Sensitivity was found to increase with grain growth at higher sensing temperatures.

Nanocrystalline ZnO films deposited on glass substrate by spray pyrolysis of zinc nitrate solutions are used as a LPG sensor. The dependence of LPG sensing properties on the molar concentration of zinc nitrate solutions are investigated by V.R.Shinde et al., (2007).The ZnO films exhibited good sensitivity and rapid response-recovery characteristics to LPG.

R.Waghulade et al., (2007) synthesized nano-sized CdO and its LPG sensing properties were investigated at different temperatures and LPG concentration. The sensitivity is found to be maximum at a calcination temperature of 4000c. The sensitivity to 75ppm of LPG is maximum at an operating temperature 4500c and it was found to be approximately 341%.The response and recovery times were found to be nearly 3-5s and 8-10s respectively. The synthesized nano-sized CdO powder is able to detect up to 25ppm for LPG with reasonable sensitivity at an operating temperature 4500cand it can be reliably used to monitor the concentration of LPG over the range (25-75ppm).


S.Majumder et al., (2007) synthesized Si doped SnO2 films and  LPG sensing properties were investigated.


Nanoporous ZnO films consisting of nanostructural beads were prepared by pyrolytic decomposition of an aqueous zinc nitrate solutions and their of LPG sensing properties were studied by V.R.Shinde et al., (2007). The palladium sensitized ZnO was able to respond very quickly to the exposure of LPG.


V.R.Shinde et al., (2007) investigated the relationship between the surface morphology and sensing properties of nanocrystalline  ZnO films. The ZnO films exhibited maximum response of 28% at 673K upon exposure to 0.4vol % LPG.


T.D.Senguttavan et al., (2007) fabricated a LPG sensor based on semi conducting oxide SnO2  . The effect of Pb incorporation, operating temperature, morphology and sensitivity are studied. Out of the various sensor compositions Pb doped SnO2 sintered at 10000c for 2hours has shown high sensitivity towards LPG at a temperature of 1500c.


A thick film semi conductor sensor for LPG detection was fabricated by G.N.Chaudari et al., (2006) using a mixed WO3-based sensor. The WO3-based mixed with 5wt% In2O3 and 0.5wt%Pd showed the higher sensing characteristic at low concentration of LPG at an operating temperature 2250c.


An LPG sensor based on palladium oxide sensitizer layer on thin film zinc oxide layer was fabricated by P.Mitra and H.S.Maiti (2004). A sensitivity of 88% was observed in the presence of 1.6 vol% LPG in air at 2500c with reasonably fast response and recovery times.

LPG sensing properties of SnO2/Pd composite films synthesized by depositing antimony doped SnO2 films by magnetron sputtering and evaporating a thin layer of palladium on the top of it was carried out by S.Gupta et al., (2004).


A.R.Phani et al., (1999) fabricated a LPG sensor based on semi conducting SnO2 . The gas sensor element was prepared by conventional solid state route. Addition of noble metal sensitizer, palladium and grain growth inhibitor, aluminium silicate to the base material SnO2, not only improved the sensitivity towards LPG but also the selectivity in the presence of CO and CH4  gases.


The gas sensing properties of chemically deposited ZnO films were investigated by P.Mitra et al., (1998). For LPG, a high sensitivity (50-75%) is observed in the  0.4-1.6vol% concentration range in air which is an important commercial range for LPG alarm development.


L.Satyanarayana et al., (1998) developed a LPG sensor with high selectivity and sensitivity  based on an oxygen deficient semi conductor, ZnGa2O4. Palladium doped zinc galate sensor, on exposure to LPG at about 3200c showed a change of 4-5 orders in resistance. The response time also decreases from about 20min in virgin, ZnGa2O4    to less than one minute in Palladium doped element.


V.A.Chaudary et al., (1998) synthesized a surface functionalized gas-sensing material capable of better sensitivity and selectivity to hydrocarbons. The response time of the surface modified sensor has been found to be significantly improved in comparisons with pure tin oxide as a result of  surface functionalizaton.


Zhang Tianshu et al., (1996) prepared γ-Fe2O3 particles. The Y2O3-doped γ-Fe2O3 particles calcined at 6000c has much higher sensitivity and selectivity to hydrocarbon gases. When the sensors based on this material operate at 3800c, the sensitivities are equal to 34for 1000ppm LPG.


A.C complex impedance measurement has been used in a mixed system of tin oxide and iron oxide in an attempt to obtain more information about gas-sensitive mechanism of semi conducting metallic oxide gas sensors by Liu Xingin et al., (1993).

Materials and Methods

CHAPTER-III

MATERIALS AND METHODS

3.1 Introduction


The thrust of the technological development is taking man to gracious glories but along with that the threats are also increasing in a faster speed than the former. So security concerns are achieving more attention in the society especially for personal security and home security. The home security system under construction and study is an embedded system, which automatically dials a number and informs at instant of incident. This chapter deals with the materials and methods used for the construction and study.

3.2 Block Diagram

Fig 3.1

The system consists of a fire sensor, an intrusion sensor and a LPG sensor connected to a microcontroller. The microcontroller has the program embedded in it which performs the autodialing when any of the three sensors gets activated, it is connected to a mobile phone through a serial communication unit. Fig 3.1 and Fig 3.2 gives the block diagram and overall circuit of the system respectively.
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Plate – 1

Assemblage of Overall Home Security Kit
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1. Power Supply Unit

2. Intrusion Detector

3. Gas Detector 

4. Fire Detector 

5. Microcontroller 

6. Transformer 

3.3 Power Supply

Power supplies are the most commonly used circuits in electronics. Virtually every electronic system requires the use of a power supply to convert the AC line voltage to DC voltages needed for the system’s internal operation. (Robert.T.Paynter, 1997)

The present section introduces the operation of power supply circuits built using filters, rectifiers, and then voltage regulators. Starting with an AC voltage, a steady DC voltage is obtained by rectifying the AC voltage, then filtering to a DC level, and finally, regulating to obtain a desired fixed DC voltage. The regulation is usually obtained from an IC voltage regulator unit, which takes a DC voltage and provides a somewhat lower DC voltage, which remains the same even if the input DC voltage varies, or the output load connected to the DC voltage changes.

A block diagram containing the parts of a typical power supply and the voltage at various points in the unit is shown in Fig 3.3. The AC voltage, typically 220 V rms, is connected to a transformer, which steps that ac voltage down to the level for the desired DC output. A diode rectifier then provides a full-wave rectified voltage that is initially filtered by a simple capacitor filter to produce a DC voltage. This resulting DC voltage usually has some ripple or AC voltage variation. A regulator circuit can use this DC input to provide a DC voltage that not only has much less ripple voltage but also remains the same DC value even if the input DC voltage varies somewhat, or the load connected to the output DC voltage changes.


[image: image4]
Fig 3.3

3.3.1 About the components

Transformer


A basic transformer is an electrical device constructed of two coils placed in proximity to each other so that there is a mutual inductance between the two coils. The turns ratio of a transformer can be designed to step down the input line voltage to a value that will produce a particular DC output voltage from a rectifier. The input transformer also provides electrical isolation between the power line circuit and the electronic circuits to be biased by the rectifier circuit. This isolation reduces the risk of electric shock.

Diodes


A diode is a pn junction that easily conducts when forward biased and poorly when reverse biased. Due to the nonlinear properties of a pn junction diode it can perform functions like rectification clipping clamping etc, (Donald.A.Neamen, 2002). The reason for nonlinearity is the barrier potential. When the diode voltage is less than the barrier potential, the diode current is small. When the diode voltage exceeds the barrier potential, the diode current increases rapidly. The diodes used here are the rectification diodes, 1N4007. (Albert Paul Malvino, 1999).

Capacitors


For filtering the rectified output a capacitor input filter is used. The capacitor input filter produces a DC output voltage equal to the peak value of the rectified voltage. The capacitor used here is 1000μF, 25V electrolytic capacitor.

Voltage Regulators


A voltage regulator is a device or circuit that holds the load voltage almost constant, even though the load current and the source voltage are changing. IC regulators have three pins; one for the unregulated input voltage one for the regulated output voltage, and one for ground. The series 78 regulators provide fixed regulated voltages from 5 to 24 V. (Murugeshan.R, 2006). An unregulated input voltage Vi is filtered by capacitor and connected to the IC’s input terminal. The IC’s output terminal provides a regulated voltage, which is filtered by capacitor (mostly for any high-frequency noise). The third IC terminal is connected to ground (GND). While the input voltage may vary over some permissible voltage range, and the output load may vary over some acceptable range, the output voltage remains constant within specified voltage variation limits. The output from the rectifier is fed to three voltage regulators here 7805, 7812 and 7912 for providing the constant voltages of +5V, +12V and -12V respectively.

3.3.2 Theory and circuit operation

Transformer

The potential transformer will step down the power supply voltage (0-230V) to (0-6V) level. Then the secondary of the potential transformer will be connected to the precision rectifier. The advantages of using precision rectifier are it will give peak voltage output as d.c, rest of the circuits will give only RMS output.

Bridge rectifier


When four diodes are connected as shown in Fig 3.4, the circuit is called as bridge rectifier. The input to the circuit is applied to the diagonally opposite corners of the network, and the output is taken from the remaining two. Rectification is the process of converting an alternating voltage into one that is limited in one polarity. Since current flows through the load (RL) during both half cycles of the applied voltage, this bridge rectifier is a full-wave rectifier.


One advantage of a bridge rectifier over a conventional full-wave rectifier is that with a given transformer the bridge rectifier produces a voltage output that is nearly twice that of the conventional full-wave circuit. 



As shown on the circuit diagram when there is a positive potential two diodes will conduct and there will be output at the load. Similarly for the negative potential also the rest two of the four diodes will be conducting and the output will be fed to the filter through the load.

IC voltage regulators


Voltage regulators comprise a class of widely used ICs. Regulator IC units contain the circuitry for reference source, comparator amplifier, control device, and overload protection all in a single IC. IC units provide regulation of either a fixed positive voltage, a fixed negative voltage, or an adjustably set voltage. The regulators can be selected for operation with load currents from hundreds of milli amperes to tens of amperes, corresponding to power ratings from milli watts to tens of watts.
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Fig 3.4 POWER SUPPLY CIRCUIT 
3.4 Sensing circuits


The device under construction has three sensing circuits in it. The three sensors are

· Fire sensor

· Intrusion sensor








· LPG sensor


Each circuit consists of a sensor element, whose output will be given to a comparator. The output of the comparator is given to a transistor followed by an inverting IC.

Sensors


A sensor collects useful information as engineering parameters from its area of activation. A sensor is a device capable of being actuated by an energizing input from one or more transmission media and in turn generating a related signal to one or more transmission systems. It provides a usable output in response to a specified input measurand, which may be a physical or a mechanical quantity, property or conditions. The energy transmitted by these systems may be electrical, mechanical or acoustical. (H.S.Kalsi, 2004)

Comparator

The function of a voltage comparator is to compare the voltage at one terminal of its input against the voltage at the other; the output will be either a high voltage or a low voltage according to the voltage levels at inverting and noninverting inputs. 


If the non inverting terminal is sufficiently positive with respect to the inverting input, the output will be at positive saturation: conversely the output will be at the negative saturation level if inverting terminal is sufficiently positive with respect to the non inverting input. (Barry Dowring, 1988).


Generally the comparators are used to compare,

· Two changing voltages to each other

· A changing voltage to a set reference voltage.


In the sensing circuits the comparators are used in the initial stage. In the intrusion sensor and the fire sensor LM741 op-amp is used as a comparator. In the gas sensor LM358 is used for comparison.

Transistor


A transistor is a sandwich npn or pnp semiconductor materials. The pn junctions are formed, with depletion regions and barrier voltages at each junction. The barrier voltages are positive on the p-side and negative on the n-side. The BE junction is forward, so that charge carriers are emitted into the base and the CB junction is reverse biased, and its depletion region penetrates deep into the base. The transistor used here is BC547. (David.A.Bell, 2006)

3.4.1 Fire sensor

A fire sensing system is an active fire protection system that detects fire, and as a result provides one or more of the following: notifies the occupants, notifies the persons in surrounding area, summons fire services etc, (http://en.wikipedia.org/wiki/ Fire_alarm).

The circuit diagram of the fire sensor is given in Fig 3.5. The fire sensor is connected with resistor. This connection formed the voltage divider network which is connected with inverting input terminal of the comparator. The reference voltage is given to non inverting input terminal.  The comparator is constructed with LM 741 operational amplifier.


When there is no fire, the fire sensor circuit is open. So the inverting input terminal voltage is greater than non inverting input terminal (reference voltage).  Now the comparator output is -12V which is given to the base of the switching transistor BC547. So the transistor is in cutoff region. The 5V is given to 7404 IC. The 7404 is the hex inverter with buffer. Hence zero voltage is given to microcontroller.


When there is fire occurred, the fire sensor became short circuit. So the inverting input terminal voltage is less than non inverting input terminal (reference voltage).  Now the comparator output is +12V which is given to the base of the switching transistor BC547. So the transistor is turned ON. The zero voltage is given to 7404 IC. Hence +5V voltage is given to microcontroller. In the microcontroller we can detect the fire with the help of software.


For analyzing the performance of the fire sensor the response time of the circuit is measured. It is done by exposing the sensor to a flame of varying intensity. The intensity is varied using a Bunsen burner. The circuit responded to flames of all intensities (fires from LPG, any house hold articles, fire generated from electric spark etc,.) which  are common in a house hold situation.

Plate – 2

Assemblage of Fire Sensing Circuit
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1. Fire Sensor 

2. Comparator LM741

3. Inverter  7404

[image: image7.png]



Fig 3.5   FIRE DETECTION

3.4.2 Intrusion sensor

The intrusion sensor consists of an IR transmitter and a receiver arranged in a straight line. The IR transmitter is an infrared light emitting diode which emits a radiation of wave length around 880nm.The material used is AlGaAs and lens used for the packing has a diameter of 5mm.The emission angle of the set up is 40o .There will be one IR receiver which is kept in straight line with the transmitter. The receiver used here is a photo diode which has a spectral range in the visible-red part of the spectrum i.e. a narrow range around 660nm.The sensing material used is Ga As with a sensing area of 0.13m2  .    

Whenever there is a signal given to IR transmitter, the IR transmitter LED is conducting and it passes the IR rays to the receiver. The IR receiver is connected with comparator (Fig 3.6). The comparator is constructed with LM741 operational amplifier. In the comparator circuit the reference voltage is given to inverting input terminal. The non-inverting input terminal is connected to IR receiver. When interrupted the IR rays between the IR transmitter and receiver, the IR receiver is not conducting. So the comparator non-inverting input terminal voltage is higher than inverting input. Now the comparator output is in the range of +12V. This voltage is given to base of the transistor Q1. Hence the transistor is conducting.  Here the transistor acts as switch so that collector and emitter will be closed. The output is taken from collector terminal. Now the output is zero.

When IR transmitter passes the rays to receiver, the IR receiver is conducting due to that non-inverting input voltage is lower than the inverting input. Now the comparator output is -12V, so the transistor is in cutoff region. The 5V is given to 40106 IC which is the inverter with buffer. The inverter output is given to microcontroller or PC. This circuit is mainly used for counting application, intruder detector etc. The performance of the sensor is analyzed by changing the distance between the receiver and the transmitter.

The performance analysis is done by varying the distance between the transmitter and the receiver. There will be a change in the collector current corresponding to the change in distance. Keeping the transmitter and receiver at different distances the collector current and the response time are measured and is presented in the Table 3.1.

The collector current measured using a digital multimeter. The response time is the time required to observe the change in output as a result of change in input, for the case of sensor. In order to measure the response time of the whole circuit the time needed for the LED (attached near the transistor) to glow after the input signal (i.e. interruption between the receiver and the transmitter) is measured using a stop watch.

Table 3.1. Variation of response time with the collector current and distance between the transmitter and the receiver of the intrusion senor at room temperature.

	Distance (cm)
	Response time (s)
	Collector current (mA)

	30
	8
	4.9

	60
	8
	4.7

	90
	9
	4.7

	120
	10
	4.5

	150
	10
	4.4

	180
	11
	4.0

	210
	12
	3.8

	240
	12
	3.5

	270
	13
	3.2

	300
	13
	3.0

	330
	14
	2.7

	360
	15
	2.2

	390
	16
	1.9

	420
	17
	1.1

	450
	17
	0.9


IR TRANSMITTER AND RECEIVER
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Fig 3.6 INTRUSION SENSOR

Plate – 3

Assemblage of Intrusion Detector Circuit

[image: image9.jpg]



1. IR Transmitter 

2. IR Receiver 

3. Comparator LM741

4. Inverter  40106

3.4.3 Gas sensor

A gas sensor is a device, which detects the presence of various gases within an area, usually as a part of a system to warn about gases, which might be harmful to humans and animals. (http://en.wikipedia.org/wiki/Gas_detector). The gas sensor used here has SnO2 thin film as the gas sensing material. The sensitivity of the material is dependent on the relative humidity and temperature. The detection will be more effective if the concentration of LPG is in the range of 200-1000ppm.

The gas sensor is the special sensor, which is designed to sense the gas leakage. In the gas sensor the supply voltage is given to input terminal. The gas sensor output terminals are connected to non-inverting input terminal of the comparator. 

Here the comparator is constructed with operational amplifier LM 358.               (Fig 3.7). The reference voltage is given to inverting input terminal. The reference voltage depends on the desired gas intensity. When there is no leakage the non-inverting input is greater than inverting input so the output of the comparator is positive voltage, which is given to the base of the switching transistor BC547. Hence the transistor is conducting.  Here the transistor acts as a switch so the collector and emitter will be closed. The output is taken from collector terminal. Now the output is zero which is given to hex inverter 40106.

When there is gas leakage the inverting input voltage is greater than non-inverting input. Now the comparator output is -12V so the transistor is in cutoff region. The 5v is given to hex inverter 40106 IC. Then the final output data is directly given to microcontroller to determine the gas leakage.

Along with the change in the concentration of the gas the reference voltage given to the comparator also varies and hence the response time. The change in the response time is studied by changing the gas concentration and the reference voltage. The reference voltage is set using an adjustable power supply unit. The gas concentration is kept constant and measured using a mass flow controller and for various concentrations the response times are measured and is presented in Table 3.2.

The reference voltage is measured using a digital multimeter. The response time is measured by the same procedure used for the intrusion sensor. The concentration of the gas is kept constant using a mass flow controller. It is also use to measure the concentration of the gas.
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Fig 3.7 GAS SENSING CIRCUIT 

Table 3.2. Variation of response time with the reference voltage and   the concentration of the gas
	Reference voltage(V)
	Concentration(ppm)
	Response time(s)

	7.0
	10000
	12

	6.8
	9000
	12

	6.5
	8000
	11

	6.3
	7000
	11

	6.0
	6000
	10

	5.8
	5000
	10

	5.7
	4000
	9

	5.6
	3000
	9

	5.5
	2000
	8

	5.3
	1000
	8

	5.2
	900
	7

	5.2
	800
	7

	5.1
	700
	6

	5.0
	600
	5

	4.9
	500
	5

	4.8
	400
	6

	4.8
	300
	8

	4.7
	200
	9

	4.5
	100
	11


Plate – 4

Assemblage of Gas Sensing Circuit
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1. Gas Sensor 

2. Comparator LM358

3. Inverter  40106

3.5 Microcontroller

Microcontroller is a general-purpose device, which integrates a number of the components of a microprocessor system on to a single chip. It has inbuilt CPU, memory and peripherals to make it as a mini computer. The micro controller used here is AT89C51.

3.5.1 Hardware

AT89C51 (Fig 3.8) is the 40 pins, 8 bit Micro controller manufactured by Atmel group. It has the flash type reprogrammable memory. Advantage of this flash memory is we can erase the program with in few minutes. It has 4Kb on chip ROM and  128 bytes internal RAM and 32 I/O pin  as arranged line (AO-A7) as port 0 to port 3 each has 8 bit bin .Port 0 contain 8 data line(D0-D7) as well as low order address. 

Port 2 contains higher order address line (A8-A15). Port 3 contains  special purpose register such as serial input receiver  register SBUF, interrupt INT0,INT1  and timers T0 , T1 many of the pins have multi functions which can be used as general purpose I/O pins (or) special purpose function can be decided by the programmer itself. 

Architecture of an 89C51 microcontroller

The 89C51 consist of:

1 Eight-bit CPU with registers A (the accumulator) and B

2 Program counter (PC) 

3 Data pointer (DPTR)

4 Flags and the Program Status Word (PSW) 

5 Eight-bit stack pointer (SP)

6 Internal ROM or EPROM or FLASH ROM

7 Internal RAM of 256bytes(128bytes general purpose):

8 Four register banks, each containing eight registers

9 Two 16-bit timer / counter: T0 and T1

10 Full duplex serial data receiver/transmitter; SBUF

11 Interrupts

12 Oscillator and clock circuits

13 Thirty-two input/output pins arranged as four 8-bit ports P0-P3             

CPU Registers 


The 89C51 contain 34 general-purpose, or working, registers. Two of these, registers A and B hold results of many instructions, particularly for arithmetical and logical operations. The other 32 are arranged as part of internal RAM in four banks, Bank0-Bank3, of eight registers each. 

Program counter (PC) 

The 89C51 contain two 16-bit registers: the program counter (PC) and the data pointer (DPTR). Each is used to hold the address of a word in memory.

Program instruction bytes are fetched from locations in memory that are addressed by the PC. Program ROM may be on the chip at addresses 000h to FFFh, external to the chip for address that exceed FFFh, or totally external for all address from 0000h to FFFFh. The PC is automatically incremented after every instruction byte is fetched and may also be altered by certain instructions. The PC is the only register that does not have an internal address.

Data pointer (DPTR)


The DPTR register is made up of two 8-bit registers, named DPH and DPL, which are used to furnish memory addresses for internal and external code access and external data access. The DPTR is under the control of program instructions name, DPH and DPL. DPTR does not have a single internal address; DPH and DPL are each assigned an address. The Data Pointer (DPTR) is the 89C51’s only user-accessible 16-bit (2-byte) register. DPTR, as the name suggests, is used to point to address something like HL register pair in 8085 microprocessor. It is used by a number of commands that allow the 89C51 to access external memory and internal memory. 

 Program status word (PSW)


 Flags are 1-bit registers provided to store the results of certain program instructions. Other instructions can test the condition of the flags and make decisions based on the flag states. In order that the flags may be conveniently addressed, they are grouped inside the program status word (PSW) and the power control (PCON) registers.


   The 89C51 have four math flags that respond automatically to the outcomes of math operations and three general-purpose user flags that can be set to 1 or cleared to 0 by the programmer as desired. The math flags include Carry (CY), Auxiliary Carry (AC), Overflow (OV), and Parity (P). User flag is named F0; this general-purpose flags that may be used by the programmer to record some event in the program. 

The stack and the stack pointer

          The stack refers to an area of internal RAM that is used in conjunction with certain opcodes to store and retrieve data quickly. The 8-bit Stack Pointer (SP) register is used by the 89C51 to hold an internal RAM addresses that is called the top of the stack. The address held in the SP register is the location in internal RAM where the last byte of data was stored by a stack operation.


When data is to be placed on the stack, the SP increments before storing data on the stack so that the stack grows up as data is stored. As data is retrieved from the stack, the byte is read from the stack, and then the SP decrements to point to the next available byte of stored data.

Internal memory


A functioning computer must have memory for program codes, commonly  in  ROM, and  RAM memory  for  variable data that can  be  altered  as  the  program  runs.  The 89C51 has internal RAM and ROM memory   for   these functions.  Additional memory can be added externally using suitable    circuits.

Internal ROM
The 89C51 is organized so that data memory and program code memory can be in two entirely different physical memory entities.  Each has the same address range. Generally 89C51 microcontroller is available with 4KB internal ROM. 

A corresponding block of internal program code, contained in an internal ROM, occupies code address space 000h to FFFh.  The Program Counter is ordinarily used to address program code bytes from address 0000h to FFFFh. Program addresses higher than 0FFFh, which exceed the internal ROM capacity, will cause the 89C51 to automatically fetch code bytes from external program memory. 

Register banks

The 89C51 use 8 "R" registers, which are used in many of its instructions.  These "R" registers are numbered from 0 through 7 (R0, R1, R2, R3, R4, R5, R6, and R7). These registers are generally used to assist in manipulating values and moving data from one memory location to another.

Thirty-two input / output pins 


 All four ports in the 89C51 are bi-directional each contains a latch, an output driver and input buffer. The output drivers of port0 and 2, and the input buffers of port 0 are used in access to external memory. In this application port 0 is used as a lower byte of the external memory address multiplexed with data bus and port 2 is used as a higher byte of the external memory address when address is sixteen bit wide. Otherwise it can be used as general purpose I/O

P0 (Port 0, SFR Address 80h, Bit-Addressable): This is input/output port 0. Each bit of this SFR corresponds to one of the pins on the microcontroller. For example, bit 0 of port 0 is pin P0.0 i.e. pin number 39 in microcontroller bit 7 is pin P0.7 i.e., pin number 32 in the IC. Writing a value of ‘1’ to a bit of this SFR will send a high level on the corresponding I/O pin where as a value of ’0’ will bring it to a low level.

P1 (Port 1, Address 90h, Bit-Addressable): This is input/output port 1. Each bit of this SFR corresponds to one of the pins on the microcontroller. For example, bit 0 of port 1 is pin P1.0 i.e., pin number 1 bit 7 is pin P1.7 i.e., pin number 8. Writing a value of 1 to a bit of this SFR will send a high level on the corresponding I/O pin whereas a value of 0 will bring it to a low level.

P2 (Port 2, Address A0h, Bit-Addressable): This is input/output port 2. Each bit of this SFR corresponds to one of the pins on the Microcontroller. For example, bit 0 of port 2 is pin P2.0 i.e., pin number 21, bit 7 is pin P2.7 i.e., pin number 28. Writing a value of 1 to a bit of this SFR will send a high level on the corresponding I/O pin whereas a value of 0 will being it to a low level.

P3 (Port 3, Address B0h, Bit – Addressable): This is input/output port 3. Each bit of this SFR corresponds to one of the pins on the microcontroller. For example, bit 0 of port 3 is pin P3.0 i.e., pin number 10, bit 7 is pin P3.7 i.e., pin number 17. Writing a value of 1 to a bit of this SFR will send a high level on the corresponding I/O pin whereas a value of 0 will bring it to a low level.

Two 16-bit timer / counter


  Many microcontroller applications require the counting of external events, such as the frequency of a pulse train, or the generation or precise internal time delays between computer actions. Both of these tasks can be accomplished using software techniques, but software loops for counting or timing keep the processor occupied so that other, perhaps more important, functions are not done. To relieve the processor of this burden, two 16-bit up counters, named T0 and T1, are provided for the general use of the programmer. Each counter may be programmed to count internal clock pulses, acting as a timer, or programmed to count external pulses as a counter.

Oscillator and clock circuits


  The heart of the 89C51 is the circuitry that generates the clock pulse by which all internal operations are synchronized. Pins XTAL1 and XTAL2 are provided for connecting a resonant network to form an oscillator. Typically, a quartz crystal and capacitors are employed, as shown in Figure 3.7 .The crystal frequency is the basic internal clock frequency of the microcontroller. The manufactures make available 89C51 designs that can run at specified maximum and minimum frequencies, typically 1 megahertz to 24 megahertz. Minimum frequencies imply that some internal memories are dynamic and must always operate above a minimum frequency or data will be lost.


 
Serial data communication needs often state the frequency of the oscillator because of the requirement that internal counters must divide the basic clock frequency is not divisible without a remainder, and then the resulting communication frequency is not standard.



   Program instructions may require one, two, or four machine cycles to the executed, depending on the type of instruction. Instructions are fetched and executed by the microcontroller automatically, beginning with the instruction located by the microcontroller automatically; beginning with the instruction located at ROM memory address 0000h at the time the microcontroller is first reset. 
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Fig 3.8  MICROCONTROLLER

3.5.2 Software

The embedded software has to interact with the hardware to achieve the desired functionality. This interaction consists of efficiently managing the i/o operations, the memory, the various tasks to be carried out, and the resources to do the specific tasks needed to obtain the desired response time.

With the advances in the software development tools, the programming can be done in high level language also. System programming languages increase the productivity of the programmer, but the programs run slowly compared to the assembly language programs. A compiler is needed to convert a program written in system programming languages to its equivalent machine code. The system programming languages have the advantage of modular development through functions and constructs for control flow. With the availability of cross-compilers, the code can be written in  C language and converted into the object code of the target processor. Hence, these languages are extensively used now a days for embedded programming, particularly the C language.


The program written in C language is embedded into the microcontroller  The programming is done in such a way that the conditional statements are used for the three sensors. If any of the sensor is activated the pre recorded message will be sent to the number fed in it. The program is given below.

Program

#include <AT89X52.H>

sbit sen=P1^0;

sbit fire=P1^1;

sbit gas=P1^2;

void call();

void ser_init();

void ser_out(unsigned char);

void ser_conout(unsigned char*,unsigned char);

void main()

{

lcd_init();

ser_init();

while(1)

{

if(gas==0 || sen==0 || fire==1) 

{

call();

}

}

}

void call()

{

ser_conout("ATD",3);

ser_conout("9446279315;",11);

ser_out(0x0d);               
 

del();del();

del();del();del();del();del();

del();del();del();

del();

ser_conout("ATH",3);

ser_out(0x0d);

del();

ser_conout("AT+CHUP",7);

ser_out(0x0d);

del();

} 

void ser_init()

{

TMOD=0X20;SCON=0X40;

TH1=0XFD;TR1=EA=1;

}

void ser_out(unsigned char dr)

{

SBUF=dr;

delay(2000);

}

void ser_conout(unsigned char *xx,unsigned char yy)

{

unsigned char k;

for(k=0;k<yy;k++)

{

ser_out(xx[k]);

}

}

3.6 RS232 for Serial Communication


The output from the microcontroller cannot be directly given to the mobile phone. For the serial communication between the microcontroller the mobile phone a dual driver RS232 (Fig 3.9) is used. The serial data exchange interfaces are used for connecting two or more devices together. All interfaces use Data Terminating Equipment (DTE) and Data Communicating Equipment (DCE) terminology. The DTE is the component that wants to communicate with another component somewhere else. The DCE is the component actually doing the communication, or performing the functions of the generator and receiver.(M.M.S.Anand,2005)

In this circuit the RS232 IC used as level logic converter. The RS232 is a dual driver/receiver that includes a capacive voltage generator to supply EIA 232 voltage levels from a single 5v supply. Each receiver converts EIA-232 to 5v TTL/CMOS levels. Each driver converts TLL/CMOS input levels into EIA-232 levels.
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In this circuit the microcontroller transmitter pin is connected in the RS232 T2IN pin which converts input 5v TTL/CMOS level to RS232 level. Then T2OUT pin is connected to receiver pin of 9 pin D type serial connector which is directly connected to mobile phone.
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Fig 3.9 RS232 COMMUNICATION

3.7 Assembling

The circuits are constructed by assembling the components in the appropriate manner. The power supply circuit, fire sensor circuit, intrusion sensor circuit, LPG sensor and microcontroller with accessory components are constructed separately and power needed for each component is given from the power supply unit. All the sensors are connected to the microcontroller. The microcontroller is connected to the mobile phone through a serial communication driver RS232.

Results & Discussion


CHAPTER-IV

RESULTS AND DISCUSSION

4.1 Introduction


A home security system consisting of three sensors i.e. fire sensor, intrusion sensor and LPG sensor along with the facility of autodialing is constructed and the performance of each sensor is analyzed at various conditions. The area of activation being an essential aspect for any sensor a study based on it and the response time a performed. For the intrusion sensor a study is done by varying the distance between the transmitter and the receiver. Similarly for the gas sensor dependence of the response time on the gas concentration is done.  The results obtained are discussed in this chapter.

4.2 Performance of the power supply unit


The power supply unit is constructed using a rectifier, filter and a regulator. A 230V a.c supply is given as the input to the power supply unit through a step down transformer. The outputs obtained after rectification, filtering and voltage regulation are +5V, +12V and -12V d.c. Since the outputs are taken across the voltage regulators there was a constant d.c supply throughout the test procedure.

4.3 Performance of the fire sensor


The fire sensoring circuit sends a logic high value “high” to the microcontroller only if there is an occurrence of flame. The response time of the whole circuit is found to be around 5-8 seconds. In order to avoid the false alarms a sensor of high sensitivity is used. The sensor shows response to all types of fires that are likely to occur in a household situation and this has been tested with different flames such as candle flame, cigarette gas lighter flame, and fire from short circuiting the terminals of a low voltage battery.
4.4 Performance of the intrusion sensor


The intrusion sensor consists of an infrared transmitter and a receiver arranged in a straight line. The infrared radiation is emitted by a light emitting diode at an emission angle of 400. The accessory circuit elements will be activated to send a signal to the microcontroller if there is an interruption between the receiver and the transmitter. The distance between the transmitter and the receiver is an important factor for the response of the circuit .The collector current of the transistor in the circuit varies with the change in distance. The response times for various distances are studied. The maximum distance between the receiver and the transmitter for the response is found to be around 450cm (15 feet).The response time is found to be increasing proportionally with the distance between the transmitter and receiver. The response times obtained for various distances and the change in the collector current are tabulated (Table 3.1).The observation indicate that the collector current decreases with the increase in the distance between the transmitter and the receiver and also an increase in the response times. A graph is plotted against the distance and the collector current and is shown in Fig 4.1.
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Fig 4.1

4.5 Performance of the LPG sensor


Like the two sensors discussed above this circuit also gets activated when there is a change in the resistance of the gas sensor after sensing the LPG. The sensor has a thin film of SnO2  as the sensing material. SnO2  is used as the sensing material due to the lower working temperature. The sensitivity depends on various factors like, operating temperature, concentration of the gas, voltage given to the accessory components etc. A study on the concentration of the LPG and the reference voltage given to the comparator in the circuit is done. The values are given in the table (Table 3.2). It is found that the circuit is working with a minimum response time for the concentration of LPG in the range 200-1000ppm, which is the optimum range and the corresponding reference voltage is found to be 5V. The table 3.2 shows that the experimental values for the gas sensor coincides with the theoretical values within the range 200 – 1000ppm with minimum response times. Beyond that range it shows irregular response times which is left for further research.

4.6 Overall performance of the system


The system shows quick response to all the three sensors i.e., fire, intrusion and LPG leakage. The C language program embedded into the microcontroller for activating the three sensors as given in Section 3.5.2 has been found to be successful in autodialing to the prerecorded number fed into it. Since the system provides the facility of autodialing, it meets the security needs of the society .The autodialing can also be arranged to the police control room, fire safety section or any other loyal number.

4.7 Conclusion


Response time of a sensor being a vital factor for the security systems, their performance is studied and the results are discussed. The change in response time is analyzed for various conditions for the intrusion sensor and the LPG sensor. A good response time comparable with the theoretical value is found for each sensor.

Summary & Conclusion



CHAPTER V

SUMMARY AND CONCLUSION

5.1 Introduction


Security is the condition of being protected against the danger and loss. Individuals or actions that encroach upon the protection are responsible for the breach of security. Now with the dynamic change in the techniques used by fraudsters, it requires a high-tech man-machine interface for complete protection. For solving this problem, quick, accurate and timely information about the intrusion or attempted burglary is vital. A home security system with auto dialer is constructed and the performance of the sensors is analyzed.

5.2 Highlights of the study

· Increasing demand for the security products in the present-day framework of the society was the driving force behind the construction and the study.

· A sensor forms the backbone for the home security systems, and hence it is necessary to accomplish the performance of the sensors and it is stated in the study.

· The intrusion sensor mainly depends on the distance between the transmitter and the receiver. The performance analysis based on the above fact is carried out.

· The variation of the resistance of the gas sensor depends on the concentration of the gas to which it is exposed. A study based on the above aspect is brought about in the study.

· Information at the point of intrusion, fire or crime plays an important role in the operation of the security systems, for that the facility of autodialing is incorporated with the system.

· The autodialing program embedded into the microcontroller is found to be highly satisfactory on testing.

5.3 Suggestions for further betterment

· Since sensors are the important part of the security system the performance of the sensor can be increased by increasing the sensitivity and the selectivity of the sensor. 

· Home security system is designed to facilitate add-ons. The system can be designed in such a way also that if there is any attempt to cut-off the power supply to the system, the alarm will be activated and it automatically dials the number fed on it.

· This can be further extended to make an automated home, i.e., control the other important equipments at home via phone. The web cams can be attached with sensors and the PC interface can be made to click pictures in the event of trespass.

· If the system is connected to the Internet, the picture can be sent to the mobile device of the user. The number of sensors attached to the system can be increased to make the system more versatile.

· The system can incorporate an easy track system for an array of houses or flats along with the autodialing. The system can be modified to get rid of the limitation. 

5.4 Conclusion


Security systems play a vital role practically in every walk of life. In the present age, one cannot afford to be complacement in dealing with security aspects, whether it concerns personnel, equipment, or material. Conventional security measures are inadequate to cope up with criminals using modern technologies. High-tech security systems are therefore vital for the survival in the modern-day scenario where crime, burglary, and theft have increased substantially.
References

REFERENCES

· Albert Paul Malvino, (1999), Electronic Principles, Tata McGraw Hill Publishing Company-New Delhi, p 50-55.

· An EFY Report (2000), Security Systems-Safeguarding You Against Mishaps, Electronics For You, Vol.32, Issue 09, pp 61-69.

· Anand.M.M.S, (2005), Electronic Instruments and Instrumentation Technology, Prentice- Hall of India Private Limited, p 503-509.

· Barry Dowring, (1988), Principles of Electronics, Prentice-Hall International Limited, p 106-109.

· Batra.A.K, J.R.Curie M.D.Agarwal, R.B.Lal, Sushma Kotru, Corina Nistorica, R.K.Pandey (2004), Predicted frequency response of Integrated Pyroelectric PNZT Infrared Detectors, Integrated Ferroelectrics, Vol.63, pp 191-195.

· Chang.P.M,Chang.C.Y and Ng.K.C (2008),The first international Symposium of Functional Materials, Journal of Alloys and Compounds, Vol.449, Issues.1-2, pp 148-151.

· Chaudhari G.N., A.M. Bende, A.B. Bodade, S.S. Patil and S.V. Manorama (2006), Detection of liquid petroleum gas using mixed nanosized tungsten oxide-based thick-film semiconductor sensor, Talanta, Vol. 69, Issue 1, pp 187-191 

· Chaudhary V.A., I.S. Mulla, S.R. Sainkar, A.A. Belhekar and                                K. Vijayamohanan (1998), Surface-ruthenated tin oxide as a novel hydrocarbon sensor, Sensors and Actuators A: Physical, Vol. 65, Issues 2-3, pp 197-202.

· Claudia Rexfort (2006), Combination of a fire model and a smoke sensor model, Fire Safety Journal, Vol. 41, Issue 4, pp 252-257.

· Daniel T.Gottuk,  Michelle J. Peatross, Richard J. Roby, and Craig L. Beyler (2002), Advanced fire detection using multi-signature alarm algorithms, Fire Safety Journal, Vol. 37, Issue 4, pp 381-394 .

· David A.Bell, (2006), Electronic Devices and Circuits, Prentice-Hall of India Private Limited, p 100-103.

· Donald.A. Neamen, (2002), Electronic Circuit Analysis and Design, Tata McGraw Hill Publishing Company-New Delhi, p 50-55.

· Eiso Yamaka (1984), Pyroelectric IR Sensor using vinylidene Flouride-Trifluoroethelene Copolymer film, Ferroelectrics, Vol.57, pp 337-347.

· Emmanuel Scorsone, Anna Maria Pisanelli and Krishna C. Persaud (2006), Development of an electronic nose for fire detection, Sensors and Actuators B: Chemical, Vol.116, Issues 1-2, pp 55-61 .

· Faouzi Derbel (2004), Performance improvement of fire detectors by means of gas sensors and neural networks, Fire Safety Journal, Vol. 39, Issue 5, pp 383-398.

· Frederik Nebeker (2000), The Electric Century, IEEE Spectrum, Vol.37, Issue. 06, pp 60-68.

· Giuseppe Marbach, Markus Loepfe and Thomas Brupbacher (2006), An image processing technique for fire detection in video images, Fire Safety Journal, Vol. 41, Issue 4, pp 285-289.

· Gupta S., R. K. Roy, M. Pal Chowdhury and A. K. Pal (2004), Synthesis of SnO2/Pd composite films by PVD route for a liquid petroleum gas sensor, Vacuum, Vol. 75, Issue 2, pp 111-119 .

· Hammes.P.C.A and Regiten.P.P.L (1995), Thermal and electrical behaviour of PVDF infrared Matrix Sensors, Ferroelectrics, Vol.163, pp 15-28.

· Harwood J. A., P. T. Moseley, R. Peat and C. A. Reynolds (1991), The use of low power carbon monoxide sensors to provide early warning of fire, Fire Safety Journal, Vol. 17, Issue 6, pp 431-443 .

· J-J.Ho., Y-K.Fang, W.J.Lee, F.Y.Chen, W.T.Hseih, S.F.Ting, M.C.Heish, K.H.Lee, C.P.Chang and K.H.Wu (1999), Analysis on Substrate effects on the response of Pyroelctric Thin film Infrared sensors, Microscale Thermophysical Engineering, Vol.3, pp 236-272.

· Kalsi.H.S., (2004), Electronic Instrumentation, Tata McGraw Hill Publishing Company-New Delhi,  p 375-379.

· Kulkarni.G.R., A.C.Sridhar and Ashish.N.Jani (2007), Embedded Systems in Communications, Electronics For You, Vol.39, Issue 03, pp 36-42.

· Liu Xingqin, Chen Chunhua, Xu Wendong, Shen Yusheng and Meng Guangyao (1993), Study on SnO2-Fe2O3 gas sensing system by a.c. impedance technique, Sensors and Actuators B: Chemical ,Vol. 17, Issue 1, pp 1-5 .

· Luis A. Cestari, Clarence Worrell and James A. Milke (2005), Advanced fire detection algorithms using data from the home smoke detector project, Fire Safety Journal, Vol. 40, Issue 1, pp 1-28 .

· Majumder S., S. Hussain, R. Bhar and A.K. Pal (2007), Liquid petroleum gas sensor based on SnO2/Pd composite films deposited on Si/SiO2 substrates,Vacuum, Vol. 81, Issue 8, pp 985-996 .

· Majumder S., S. Hussain, S.N. Das, R.B. Bhar and A.K. Pal (2008), Silicon doped SnO2 films for liquid petroleum gas sensor, Vacuum, Vol. 82, Issue 8, pp 760-770. 

· Malovika.S.V, (2005), Securing the embedded Systems, Electronics For You, Vol.37, Issue 04, pp 44-53.

· Mark H. Hammond,  Susan L. Rose-Pehrsson, Daniel T. Gottuk, James A. Lynch, Duane Tillett and Holger Streckert (2008),  Cermet microsensors for fire detection Sensors and Actuators B: Chemical, Vol.130, Issue 1,  pp 240-248. 

· Massimo Brenci, Donatella Guzzi, Andrea Mencaglia and Anna Grazia Mignani (1993), An optical fiber sensor system for fire detection in hazardous environments, Measurement, Volume 12, Issue 2,                  pp 183-190. 

· Mehta.V.K, (2003), Principles of Electronics, S.Chand and Company Limited-New Delhi, p 149-151.

· Meixner Hans (1991), IR Sensors Arrays based on PVDF, Ferroelectrics, Vol.115, pp 279-293.

· Mitra P. and H. S. Maiti (2004), A wet-chemical process to form palladium oxide sensitiser layer on thin film zinc oxide based LPG sensor, Sensors and Actuators B: Chemical,Vol. 97, Issue 1, pp 49-58 .

· Mitra P., A. P. Chatterjee and H. S. Maiti (1998), ZnO thin film sensor, Materials Letters, Vol. 35, Issues 1-2, pp 33-38 .

· Murugheshan.R, Kiruthiga Sivaprasth, Modern Physics, S.Chand and Company Limited-New Delhi (2005),  p 725-727.

· Noda.M,Miyamoto.T, Murukami.S, Nomura.T.Inowa and Oukyama.M (2002), A dielectric Bolometer Mode of Infrared sensor using a new Ba                (Ti1-xSnx)O3 Thin film with a high temperature coefficient of Dielectric Constant, Integrated Ferroelectrics, Vol.49, pp 305-314.

· Phani R., S. Manorama and V. J. Rao (1999), Preparation, characterization and electrical properties of SnO2 based liquid petroleum gas sensor, Materials Chemistry and Physics, Vol. 58, Issue 2, pp 101-108 .

· Prasad.K.K.V.K, (2005), Embedded/Real-Time Systems: Concepts, Design and Programming, Dreamtech press, New Delhi, p 19-31.

· Renuka Phandis (2003), Security Products in Demand, Electronics For You, Vol.35, Issue 12, pp 114-116.

· Robert T.Paynter, (1997), Introductory Electronic Devices and Circuit, Prentice-Hall, Upper Saddle River, New Jersey, p 76-78.

· Ryser P. and D. Wieser (1991), Acquisition and analysis of fire sensor signals in selected environments, Fire Safety Journal, Vol.17, Issue 6,  pp 461-467.

· Satyanarayana L., C. V. Gopal Reddy, S. V. Manorama and V. J. Rao (1998), Liquid-petroleum-gas sensor based on a spinel semiconductor, ZnGa2O4, Sensors and Actuators B: Chemical, Vol. 46, Issue 1, pp 1-7 .

· Schmidt Ott and W. Krüll (1991) Electrostatic fire detector Fire Safety Journal Vol. 17, Issue 6, pp 423-430.

· Senguttuvan T.D., Radheshyam Rai and S.T. Lakshmikumar (2007) Gas sensing properties of lead doped tin oxide thick films Materials Letters 
Vol. 61, Issue 2, pp 582-584.

· Shinde V.R., T.P. Gujar and C.D. Lokhande (2007), Enhanced response of porous ZnO nanobeads towards LPG: Effect of Pd sensitization ,Sensors and Actuators B: Chemical ,Vol. 123, Issue 2, pp 701-706 .

· Shinde V.R., T.P. Gujar and C.D. Lokhande (2007), LPG sensing properties of ZnO films prepared by spray pyrolysis method: Effect of molarity of precursor solution, Sensors and Actuators B: Chemical, Vol. 120, Issue 2, pp 551-559 .

· Shinde V.R., T.P. Gujar, C.D. Lokhande, R.S. Mane and Sung-Hwan Han (2007),Development of morphological dependent chemically deposited nanocrystalline ZnO films for liquefied petroleum gas (LPG) sensor, Sensors and Actuators B: Chemical ,Vol. 123, Issue 2,                            pp 882-887.

· Shu Wang (1996), A trend-duration and gradient detector for automatic fire detection, Fire Safety Journal, Vol. 27, Issue 3, pp 239-248.

· Sung-Gi Hur, Nak-Jin Soeng, Kyu-Jeong Choi and Soon-Gil Yoon (2003), NiCr Alloy as both Absorption Layer and Top electrode onto Pb(ZrO.3TiO.7)O3 Thin films for infrared Sensors, Integrated Ferroelectrics, Vol.54, pp 741-746.

· Takayama Ryoichi, Yoshihiro Tomita, Kenji Iijima, Ichiro Veda (1991), Pyroelectric properties and application of Infrared sensors of PbTiO3, PbLATiO3 and PbZrTiO3 Ferroelectric Thin Films, Ferroelectrics, Vol.118,  pp 325-342.

· Taro Amamoto, Katsuyuki Tanaka, Kei Takahata, Shunji Matsuura and Tetsuro Seiyama (1990), A fire detection experiment in a wooden house by SnO2 semiconductor gas sensors,  Sensors and Actuators B: Chemical, Vol. 1, Issues 1-6, pp 226-230 .

· Thorsten Kempka, Thomas Kaiser and Klaus Solbach (2006), Microwaves in fire detection, Fire Safety Journal, Vol. 41, Issue 4,  pp 327-333.

· Uma Bansal (2007), Home Security Systems, Electronics For You, Vol.39, Issue.10, pp 60-66.

· Waghulade R.B., P.P. Patil and Renu Pasricha (2007), Synthesis and LPG sensing properties of nano-sized cadmium oxide, Talanta, Vol. 72, Issue 2, pp 594-599.

· Weiguo Liu, Jong Soo Ko and Weiguang Zhu (2001), Micro-Machined Pyroelectric ThinFilm IR Sensors, Ferroelectrics, Vol.263, pp 19-25.

· Zhang Tianshu, Luo Hongmei, Zeng Huanxing, Zhang Ruifang and Shen Yusheng (1996), Synthesis and gassensing characteristics of high thermostability γ-Fe2O3 powder Sensors and Actuators B: Chemical, Vol.32, Issue 3, pp 181-184.

· http://en.wikipedia.org/wiki/Embedded_systems
· http://en.wikipedia.org/wiki/Fire_alarm
· http://en.wikipedia.org/wiki/Gas_detector
· http://en.wikipedia.org/wiki/Microcontroller
· http://encarta.msn.com/encnet/refpages/search.aspx?q=electronics
Appendix
[image: image16.png]Features

* Compatible with MCS-517™ Products

* 4K Bytes of In-System Reprogrammabl Flash Memory
~ Endurance: 1,000 Wrie/Erasa Cycles

Fuly Static Operation: 0 Hz to 24 Mz

Throe-Level Program Memory Lock

125 x 8-Bit Internal RAM

32 Programmable 0 Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low Powar Idla and Pover Down Modss

Description

The ATSGCS1 is a low-power, high-periormance CHOS B-bit micmeomputer with 4K
bytes of Flash Programmable and Erasable Read Only Memory (PEROM). The
device s manufactured using Atmel's high density nonvolatie memory fechnology
andis compaibl wih he ndusty Standard MCS-51™ insiruction set and pincut. The
on-chip Flash allows he program memory o be roprogrammed n-system or by a con-
Jenfional nonvolaile memry programmer. By combining a versaiie 8-bit CPU wilh
Flash on a monolihi i, the Almel ATB3CS1 s a poweriul microcomputer which
provides a highly flexibl and cost efective solifon to many embedded coniol appi-
catons,
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The ATBICS1 provides the following standard features: 4K
byles of Flash, 128 byles of RAM, 32 /0 lines, two 16-bit
imericounters, a five vecor two-level intermupt architecture,
a full duplex serial port, on-chip oscillalor and clock cir-
culry. In acdition, the ATBCS 1 Is desianed with sialc logic
for operalion down to zero frequency and supports two
software selectable power saving modes. The Idie Mode
slops the CPU while allowing the RAM, timerjcounters,
Serfal port and inerfupt system lo confinue functioning. The
Power Down Mode saves the RAM contents but freezes
the oscillalor disabling all other chip functions unti the next
hardware resel,

Pin Description
Ve

Supply volage

anD

Ground

Porto

Port 015 an 8-t open drain bidirectional 10 port, As an
culput port each pin can sink sight TTL nputs. When 15
are wrilten to port 0 pins, the pins can be used as high-

Port 0 may also be configured to be the multplexed low-
order addressidata bus during accesses (o exismal pro-
gram and data memory. In this mode PO has intemal pul-
ups.

Port0 also receives the onde byles duing Flash program-
ming, and outputs the code bytes during program veriica-
fion. Extemnal pullups are required during program verliica-
tion

Port 1

Port 1 is an 8-bit bidirectional 10 port with interal pullups.
The Port 1 oulput buffers can sinkisource four TTL inpus.
When 15 are written to Port 1 pins they are pulled high by
he intemal pullups and can be used as puls. AS inpus,
Port1 pins that are extemally being pulled low vl source.
curtent (1) because of the Infermal pullups.

Port 1 also receives the low-order address byles during
Flash programming and verification

Port2

Port 2 is an 8-bit bidirectional 10 port with interal pullups.
The Port 2 oulput buffers can sinkisource four TTL inputs.
When 15 are written to Port 2 pins they are pulled high by
he intemal pullups and can be used as npuls. As inpus,
Port 2 pins that are extemally being pulled low vl source.
curtent (1) because of the Infemal pullups.

Port 2 emils the high-order address byte during fetches
from extemal program memory and during accesses to
exlemal dala memory that use 16-bit addresses (MOVX @
DPTR). In this application it uses strong intemal pullups.

when emitting 15. During acoesses to exteral data mem-
ory that use B-bil addresses (MOVX @ RI), Part 2 emils the
contents of the P2 Special Function Regisler.

Port 2 also recsives the high-order address bits and some
control signals during Flash programming and verifcation.

Port3
Port 3 is an 8-bit bidirectional /0 port with intermal pullups.
The Port 3 output buffers can sinkisource four TTL inputs.
When 1s are witten to Port 3 pins they are pulled high by
the intemal pullups and can be used as INpus. AS Inpus,
Port 3 pins tha are externally being pulled low will source
current (1) because of the pullups.

Port 3 also serves the functions of various special features
of the ATBOCS1 as listed below:

PortPin__| Altemate Functions.
P20 RXD (soral input pert)

Pan XD (serial output port)

P22 TG (@xternal intamupt 0)

Pa3 T (@xternal intamupt 1)

Pad 0 (tmer 0 external nput)

Pas T (tmer 1 exernal input)

Pa6 TR (external data mermory wits sirbe)
Par D (extormal data memory read strobo)

Port 3 also recelves some conrol signals for Flash pro-
gramming and verification.

RST

Resetinput. A high on this pin for two machine cycles while
the oscillator is running reses the device.

ALEPROG

Address Latch Enable oulput pulss for latching the low byte
of the address during accesses to extemal memory. This
pinis also the program puise input (FROG) during Flash
programming.

In normal operation ALE is emitted at a constant rate of 1/6
the oscllalor frequency, and may be used for extenal tim-
ing or clocking purposes. Note, however, that one ALE
pulse s skipped during each access to extemal Data Mem-
ory.

If desired, ALE operation can be disabled by setling bit 0 of
SFRlocailon BEH. With the bi set, ALE s acive only dur-
ing a MOVX or MOVG instruction. Otherwise, the pin is
weakly pulled high. Seting the ALE-disable bit has no
effect f the microconrollr s in extemal execulion mode.
PSEN

Program Store Enable i the read strabe 1o extemal pro-
aram memory

AlnEL ot
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Oscillator Characteristics

XTAL1 and XTAL? are the input and outpu, respectively

of an inverting amplifier which can be configured for use as
an on-chip oscilltor, as shown n Figure 1. Eilher a quartz
crystal or ceramic resonator may be used. To diive the
device from an external clock source, XTAL2 should be left
unconnected while XTAL1 s civen as shown in Figure 2.

There are no requirements on the duty cycle of the external
clock signal, since the input to the internal clocking circuitry
Is through a divide-by-two fip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed

Idle Mode

In idle mode, the CPU puts tself 1o sleep while all the on-
chip peripherals remain active. The mode Is invoked by
software. The conlent of he on-chip RAM and all he spe-
clal functions registers remain unchanged during this
mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

It should be noted thal when idle is lerminated by a hard
ware resst, the device normally resumes program execu-
tion, from where it left off, up o two machine cycles befors
the intemal reset algorithm takes control. On-chip hardware
inhibits access o inlernal RAM in this event, bul access to
the port pins is not infibited. To efminate the possibilty of
an wnexpected writs o a port pin when Idie s terminated by
resel, the instruction following the one that invokes Idle
should not be one that writes to a port pin o o external
memory.

Figure 1. Oscilalor Comnections
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Power Down Mode

In the power down made the oscillator is stopped, and the
instruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Funclion Regis-
ters retain their values unti the povier down mode is lermi-
nated. The only exit from pover down is a hardware resel.
Resel redefines he SFRs but does not change the on-chip.
RAM. The reset should not be aclivated before Ve s
restored 1o its normal operaling level and must be held
aclive long enough 1o allow the oscilator o restart and sta-
bilze,

Lock Bit Protection Modes

Program Memory Lock Bits

On the chip are three Iock bits which can be left unpro-
grammed (U or can be programmed (P) to obain the addi-
tional features listed In the table below:

When lock bit 1 is programmed, the logic level at the T pin
is sampled and laiched during reset. If the device is pow-
ered up without a reset, the latch initializes to a random
value, and holds that valiie uniil reset s activated. ILis nec-
essary thal the lalched value of EA be in adreement wilh
the current logic level al that pin in order for the device to
funclion properly

Program Lock Bits Protection Type
st | ez | Les

1 U | U [ U [ Noprogram ek eatures

2 | P | U | U | MOVC mstuctions exeeted from external program memory are disabled fom fetching cods.
bytos fom inrnal memory, EA is sampled andlatched on rosel, and fu e programiming ofthe.
Flashis disabled.

3 | P | P | U | Sameasmodaz aisoverfy s disabled,

4 | P | P | P | Sameasmotas aso exernal execution s dsabled.

Programming the Flash
The AT8SCS1 s nomally shipped with the on-hip Flash
memory array in he erased state (that s, contents - FF 1)
and reacy fo be programmed. The programming infrface
accepts sither a high-vollage (12-voll) or a low-voltage.
(Vcg) proaram enable signal. The low voltage prodram-
ming mode provides a convenient way fo program he
ATASGS inside the user's system, whik the high-yollage
programming mode s compatibe with conventional third
party Fiash or EPROM programmers.

The ATBOCS1 is shipped with either the high-voltage or
low-voltage programming mods enabled. The respective
{op-sice marking and cevice signature codes are fsted n

ihe following table.
Vep= 12V Vep= 5V

Top-Side Mark ATscst ATa9Cs1
yw

Signature

The ATB9CS1 code memory amay is programmed byle-by-
byle in either programming madle. To prog:
biank byte in the or-chip Flash Memory, the entre memory
must be erased using the Chip Erase Mode.

AlnEL

Programming Algorithm: Before programming the

ATBOCE, lhe address, data and coniral signals shouid be

sel up aceording to the Flash programmming fod lable and

Figures 3 and 4. To program fhe ATRSC1, lake the follow-

ing steps.

1. Input the desired memory location on the address
fines.

2. Inpu the appropriate dala bye on the ata ines.

3. Actiale the cormect combinaion of conirl signals.

4. Raise EANpp 10 12V for the high-volage programming
mode.

5. Pulse ALEIPROG once 1o program a byle in the Flash
artay or he lock bis. The byte-wite cycle s self-timed
and typicaly fakes no more han 1.5 ms. Repeal sieps
 ihrough 5, changing the address and daa fo the
eniire array or unil the end of the object e is reached

D Polling: The ATASCS fealures Dara Pollng to indi-
cale the end of a wrile cycle. Durlng a write cycle, an
allempled read of he last yte wrilen wil resul i fhe com-
plement o the writlen dafum on PO.7. Once the wri eycle
has been completed, e data are vald on allcutputs, and
the next eycle may beqin. Dara Polling may becin any fime
afer a wrie oyele has been hiliated

Ready/Busy: The progress of byle programming can afso

be monilored by the ROY/ESY oulput signal. P24 is puled

low ailer ALE qoes high duing programming io indicale

BUSY. P3.4 Is pulled high again when programming is

done o indicale READY.
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Figure 3. Programming the Flash Figure 4. Veriying the Flash
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Flash Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V)
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Absolute Maximum Ratings*

Cparating Tomperature. T “NOTICE:  Sirassos bayond thoso listed under *Absolute
Maximum Ratings’ may cause permanent dam-
Storage Temperature B5°C 10 +150°C ags 1o the davico. This s astress rating only and
functional operation of the device a theso or ary
Volage on Ay Pin oher condiiors beyond toso indicated inthe
with Respect o Ground. DV 70V operational sections o this specification is not
implied. Exposuro o absoluto maximu rating
Maximum Oporating Voltage. 66 condifons fr extendad periods may afect deios
refabil;
C Output Curent. 150mA
DC Characteristics
Ta = 40°C 10 85°C, Vg = 5.0V  20% (unless olherwise noted)
Symbet Parameter Conditon Wi o Unie
i nput Lo Votage (ExcenEA) v
iy nput Low Votage (ER) v
Vit nput High Votage (Except XTALT RST) v
Vi nput High Vol oLt RST) v
Vo Output Low Vatagel N Pore 12| or =18 mA v
Ve Output Low Vetogel lou=32mA v
Fort0, ALE, PSEW)
Vo Qutput High Votage on =50 A Vg =SV +10% v
(Forts 1.2, ALE, PSEN) T M
lon= 104 v
Vur Qutput High Votage 0w Vo= V= 105 24 v
(Pt inExtemal Bus Mods) v m
09Ve v
W Logica  nput Curent (Porte 123 5 w
e Logica 1120 Tanstion Curert w
(Fars 1.23)
) nput Leakags Curent Port 0. BR) | 045 < Vi< Vo B w
RRST Resat Pulioun Resr B @
o Pin Gapaciance TestFrag. = 1 iz T 10 o
s Pouwsr Suply Currat Al Mods, 12 bz = A
i Moe, 120z s Ey
v w
EY w
Notes: 1. Under steady stats (non-transien) candiions, o, must be externally irnited as fllovs.

Maximum log per port pin: 10 mA

Maxirmum log por &bitport:  Port 0: 26 mA
Porls 1,2, 15 ma

Maximum total o or alloutput pins: 71 mA

1o, exceads the test condilan, Vo, may excaed the related specification. Pins are not quarantasd fo sink curtent greater

than the listed test condions.
Minimum Vg for Power Dovinis 2V

AmE
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External Program Memory Read Cycle
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External Data Memory Write Cycle
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Serial Port Timing: Shift Register Mode Test Conditions

(Vg = 5.0V 20%; Load Capacitance = 60 pF)
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