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ABSTRACT

An embedded system is a special-purpose computer system designed to perform a dedicated function. Embedded system is fast growing technology in various fields like industrial automation, home appliances, automobiles, aeronautics etc. Now more than ever, embedded systems designers are recognizing the value of wireless. From home light switches and entertainment systems to industrial controls to remote monitoring and communications, wireless is permeating an increasing variety of applications that might once have been thought of as either standalone or otherwise happily tethered to a wire of some sort.

The main aim of this project is to prevent the collision among air flights. Many methods have to be followed to prevent the collision between the flights, but here RF technology is used. The microcontroller provides some additional features for future enhancement. This project consists of two major units 1) Transmitter Unit and 2) Receiver Unit.

  The RF transmitter consists of an encoder which takes parallel data from micro controller and transmits serial data. And receiver system containing the decoder converts the serial data into parallel data and fetches it to the micro controller unit. Then the data can be processed by the controller presented in the Receiver unit, and drives the motors in the opposite direction. All the status about transmitter end is displayed in LCD. The controller also initiates the Buzzer. This unit is placed in the Flight.
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   CHAPTER 1

INTRODUCTION
The main aim of this project is to prevent the collision among air flights. Many methods have to be followed to prevent the collision between the flights, but here RF technology is used. The microcontroller provides some additional features for future enhancement. This project consists of two major units 1) Transmitter Unit and 2) Receiver Unit.

  The RF transmitter consists of an encoder which takes parallel data from micro controller and transmits serial data. And receiver system containing the decoder converts the serial data into parallel data and fetches it to the micro controller unit. Then the data can be processed by the controller presented in the Receiver unit, and drives the motors in the opposite direction. All the status about transmitter end is displayed in LCD. The controller also initiates the Buzzer. This unit is placed in the Flight.

 The system requirements and control specifications clearly rule out the use of 16, 32 or 64 bit micro controllers or microprocessors. Systems using these may be earlier to implement due to large number of internal features. They are also faster and more reliable but, the above application is satisfactorily served by 8-bit micro controller. Using an inexpensive 8-bit Microcontroller will doom the 32-bit product failure in any competitive market place. 


Coming to the question of why to use AT89C52 of all the 8-bit microcontroller available in the market the main answer would be because it has 8 Kb on chip flash memory which is just sufficient for our application. The on-chip Flash ROM allows the program memory to be reprogrammed in system or by conventional non-volatile memory Programmer. Moreover ATMEL is the leader in flash technology in today’s market place and hence using AT 89C52 is the optimal solution.
In this project we are using 318 decoders. The decoders are a series of CMOS LSIs for remote control system applications. They are paired with the 318 series of encoders. For proper operation a pair of encoder/decoder pair with the same number of address and data format should be selected 
The programmable address/ data is transmitted together with the header bits via an RF or an infrared transmission medium upon receipt of a trigger signal. The capability to select a TE trigger type or a DATA trigger type further enhances the application flexibility of the 318 series of encoders.

                    CHAPTER 2
Literature Survey
 Embedded systems do a very specific task; they cannot be programmed to do different things. Embedded systems have very limited resources, particularly the memory. Generally, they do not have secondary storage devices such as the CDROM or the floppy disk. Embedded systems have to work against some deadlines. A specific job has to be completed within a specific time. In some embedded systems, called real-time systems, the deadlines are stringent. Missing a deadline may cause a catastrophe-loss of life or damage to property. Embedded systems are constrained for power. As many embedded systems operate through a battery, the power consumption has to be very low. Some embedded systems have to operate in extreme environmental conditions such as very high temperatures and humidity.
An embedded system is a special-purpose computer system designed to perform a dedicated function. Embedded system is fast growing technology in various fields like industrial automation, home appliances, automobiles, aeronautics etc. Now more than ever, embedded systems designers are recognizing the value of wireless. From home light switches and entertainment systems to industrial controls to remote monitoring and communications, wireless is permeating an increasing variety of applications that might once have been thought of as either standalone or otherwise happily tethered to a wire of some sort.

Why RF?
· Bluetooth range is very low ,but we want somewhat higher range   
· AF communication is point to point, but we want to detect objects which are travelling all the sides of main object

· Satellite range is very high, it can detect objects at long distance also .so it is also of no use  

· But with RF we can rectify the above three problems.

 CHAPTER 3

BLOCK DIAGRAM
 Transmitter section:
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Fig 3.1 Transmitter Section

Receiver section:
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Fig 3.2 Receiver section

Schematic of transmitter:
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Fig 3.3 Schematic of transmitter

Schematic of receiver:
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Fig 3.4 Schematic of receiver

CHAPTER 4
Theoretical Analysis

4.1 EMBEDDED MICROCONTROLLER AND HARDWARE
4.1.1 Introduction
 A micro controller (also MCU or µC) is a functional computer system-on-a-chip. It contains a processor core, memory, and programmable input/output peripherals. Micro controllers include an integrated CPU, memory (a small amount of RAM, program memory, or both) and peripherals capable of input and output.

 It emphasizes high integration, in contrast to a microprocessor, which only contains a CPU (the kind used in a PC). In addition to the usual arithmetic and logic elements of a general-purpose microprocessor, the micro controller integrates additional elements such as read-write memory for data storage, read-only memory for program storage, Flash memory for permanent data storage, peripherals, and input/output interfaces. At clock speeds of as little as 32 KHz, micro controllers often operate at very low speed compared to microprocessors, but this is adequate for typical applications. They consume relatively little power (milli watts or even microwatts), and will generally have the ability to retain functionality while waiting for an event such as a button press or interrupt. Power consumption while sleeping (CPU clock and peripherals disabled) may be just nano watts, making them ideal for low power and long lasting battery applications.

4.1.2 The Major Features of 89C52 Microcontroller:
Compatible with MCS-51 products

· 8k Bytes of in-system Reprogrammable flash memory

· Fully static operation: 0HZ to 24MHZ

· Three level programmable clock

· 128 * 8 –bit timer/counters

· Six interrupt sources

· Programmable serial channel
Why AT 89C52

 
The system requirements and control specifications clearly rule out the use of 16, 32 or 64 bit micro controllers or microprocessors. Systems using these may be earlier to implement due to large number of internal features. They are also faster and more reliable but, the above application is satisfactorily served by 8-bit micro controller. Using an inexpensive 8-bit Microcontroller will doom the 32-bit product failure in any competitive market place. 


Coming to the question of why to use AT89C52 of all the 8-bit microcontroller available in the market the main answer would be because it has 8 Kb on chip flash memory which is just sufficient for our application. The on-chip Flash ROM allows the program memory to be reprogrammed in system or by conventional non-volatile memory Programmer. Moreover ATMEL is the leader in flash technology in today’s market place and hence using AT 89C52 is the optimal solution.
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Fig. 4.1 Block Diagram of 89C52

4.1.3 PIN DIAGRAM OF AT89C52
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Fig. 4.2 PIN DIAGRAM OF AT89C52
4.1.3 Port Description

ALE/PROG: Address Latch Enable output pulse for latching the low byte of the address during accesses to external memory. ALE is emitted at a constant rate of 1/6 of the oscillator frequency, for external timing or clocking purposes, even when there are no accesses to external memory. (However, one ALE pulse is skipped during each access to external Data Memory.) This pin is also the program pulse input (PROG) during EPROM programming.

PSEN: Program Store Enable is the read strobe to external Program Memory. When the device is executing out of external Program Memory, PSEN is activated twice each machine cycle (except that two PSEN activations are skipped during accesses to external Data Memory). PSEN is not activated when the device is executing out of internal Program Memory.

EA/VPP: When EA is held high the CPU executes out of internal Program Memory (unless the Program Counter exceeds 0FFFH in the 80C52).  In the 80C31, EA must be externally wired low. In the EPROM devices, this pin also receives the programming supply voltage (VPP) during EPROM programming.

XTAL1: Input to the inverting oscillator amplifier.

XTAL2: Output from the inverting oscillator amplifier.

Port 0: Port 0 is an 8-bit open drain bi-directional port. As an open drain output port, it can sink eight LS TTL loads. Port 0 pins that have 1s written to them float, and in that state will function as high impedance inputs. Port 0 is also the multiplexed low-order address and data bus during accesses to external memory. In this application it uses strong internal pull-ups when emitting 1s. Port 0 emits code bytes during program verification. In this application, external pull-ups are required.

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

Port 2: Port 2 is an 8-bit bi-directional I/O port with internal pull-ups. Port 2 emits the high-order address byte during accesses to external memory that use 16-bit addresses. In this application, it uses the strong internal pull-ups when emitting 1s.

Port 3: Port 3 is an 8-bit bi-directional I/O port with internal pull-ups. It also serves the functions of various special features of the 80C52 Family as follows:

Port Pin Alternate Function

P3.0 RxD (serial input port)

P3.1 TxD (serial output port)

P3.2 INT0 (external interrupt 0)

P3.3 INT1 (external interrupt 1)

P3.4 T0 (timer 0 external input)

P3.5 T1 (timer 1 external input)

P3.6 WR (external data memory write strobe)

P3.7 RD (external data memory read strobe)

VCC: Supply voltage

VSS: Circuit ground potential
AT89C52 MICROCONTROLLER ARCHITECTURE

The 89C52 architecture consists of these specific features:
· Eight –bit CPU with registers A (the accumulator) and B

· Sixteen-bit program counter (PC) and data pointer (DPTR)

· Eight- bit stack pointer (PSW)

· Eight-bit stack pointer (Sp)

· Internal ROM or EPROM (8751) of 0(8031) to 8K (89C52)

· Internal RAM of 256 bytes:

1. Four register banks, each containing eight registers

2. Sixteen bytes, which may be addressed at the bit level

3. Eighty bytes of general- purpose data memory

· Thirty –two input/output pins arranged as four 8-bit ports:p0-p3

· Two 16-bit timer/counters: T0, T1 and T2

· Full duplex serial data receiver/transmitter: SBUF

· Control registers: TCON, TMOD, SCON, PCON, IP, and IE

· Two external and three internal interrupts sources.

· Oscillator and clock circuits
4.2 INTRODUCTION TO EMBEDDED C:

µVision IDE Overview

 The µVision IDE from Keil combines project management, make facilities, source code editing, program debugging, and complete simulation in one powerful environment. The µVision development platform is easy-to-use and it helps you quickly create embedded programs that work. The µVision editor and debugger are integrated in a single application that provides a seamless embedded project development environment.


 µVision is the Keil Integrated Development and Debugging Environment that helps you quickly create and test embedded applications for ARM7, ARM9, Cortex-M3, C16x, ST10, XC16x, C251, and C51 embedded microcontrollers. It combines all aspects of embedded project development including source code editing, project organization and management, revision control, make facility, target debugging, simulation, and Flash programming. µVision offers a significant advantage to new users and to developers who must get projects working quickly.
A51 Macro Assembler

 The A51 Assembler is a macro assembler for the 8051 family of microcontrollers. It supports all 8051 derivatives. It translates symbolic assembly language mnemonics into relocatable object code where the utmost speed, small code size, and hardware control are critical. The macro facility speeds development and conserves maintenance time since common sequences need only be developed once. The A51 assembler supports symbolic access to all features of the 8051 architecture.

 The A51 assembler translates assembler source files into a relocatable object module. The DEBUG directive adds full symbolic information to the object module and supports debugging with the µVision Debugger or an in-circuit emulator. In addition to object files, the A51 assembler generates list files which may optionally include symbol table and cross reference information.

C51 C Compiler

Compiler Details

· Compiler Directives
· Code Optimizer
· Memory Models
· Memory Types
· Pointers
· Interrupt Functions
· Library Reference
 The Keil C51 C Compiler for the 8051 microcontroller is the most popular 8051 C compiler in the world. It provides more features than any other 8051 C compiler available today. The C51 Compiler allows you to write 8051 microcontroller applications in C that, once compiled, have the efficiency and speed of assembly language. Language extensions in the C51 Compiler give you full access to all resources of the 8051.

 The C51 Compiler translates C source files into re-locatable object modules which contain full symbolic information for debugging with the µVision Debugger or an in-circuit emulator. In addition to the object file, the compiler generates a listing file which may optionally include symbol table and cross reference information.

Features

· Nine basic data types, including 32-bit IEEE floating-point,

· Flexible variable allocation with bit, data, bdata, idata, xdata, and pdata memory types,

· Interrupt functions may be written in C,

· Full use of the 8051 register banks,

· Complete symbol and type information for source-level debugging,

· Use of AJMP and ACALL instructions,

· Bit-addressable data objects,

· Built-in interface for the RTX51 Real-Time Kernel,
· Support for dual data pointers on Atmel, AMD, Cypress, Dallas Semiconductor, Infineon, Philips, and Transcends microcontrollers,

· Support for the Philips 8xC750, 8xC751, and 8xC752 limited instruction sets,

· Support for the Infineon 80C517 arithmetic unit.

Why You Need a Simulator

 We agree that you can probably create, test, and debug your embedded applications without a simulator. However, there are several reasons why a simulator (like the µVision Debugger) can make your engineering tasks easier and save you lots of development time.

· Customers with the simulator spend less time debugging simple program errors. The simulator lets them learn about things like on-chip peripherals and addressing modes without designing real hardware.

· It is our experience that customers who have a simulator require LESS technical support and are able to get up-to-speed with the tools faster. The simulator makes it easy to write and test code and learn about programming your microcontroller.

· The µVision Debugger provides complete simulation support for on-chip peripherals like PWM, Power saving modes, A/D, Serial I/O, and so on.

· It is easier for our support engineers to explain complex problems if you have a simulator.

· It is easier to discover if a problem is in the hardware or software when you use a simulator. For example, if the application works in the simulator and if it works in the emulator, there's most likely a problem with the target hardware.

· The simulator requires no setup time. An emulator may require configuration and a target board before you can debug.

 The simulator is not a replacement for an emulator.  A simulator is a different tool entirely.  While an emulator allows you to debug software running on your target hardware, a simulator allows you to debug your software as well as your understanding of the microcontroller and the programming language.  There are no real-time debugging effects of a simulator.

For debugging embedded applications, we have a general list of favorite tools that we use in-house.

· Logic Probe

· Digital Multi-Meter

· High-speed Analog Oscilloscope

· High-speed Digital Storage Oscilloscope

· Logic Analyzer (with a disassembly pod)

· Emulator

· Software Simulator
4.3 433 MHz RF Transmitter STT-433

4.3.1 Overview

 The STT-433 is ideal for remote control applications where low cost and longer range is required. The transmitter operates from a 1.5-12V supply, making it ideal for battery-powered applications. The transmitter employs a SAW-stabilized oscillator, ensuring accurate frequency control for best range performance. Output power and harmonic emissions are easy to control, making FCC and ETSI compliance easy. The manufacturing-friendly SIP style package and low-cost make the STT-433 suitable for high volume applications.

[image: image7.emf]
Fig 4.3 STT 433 overview diagram

4.3.2. Features

· 433.92 MHz Frequency

· Low Cost

· 1.5-12V operation

· 11mA current consumption at 3V

· Small size

· 4 dBm output power at 3V

4.3.3. Applications

· Remote Lighting Controls

· On-Site Paging

· Asset Tracking

· Wireless Alarm and Security Systems

· Long Range RFID

· Automated Resource Management

4.3.4 Specification Symbol Min Typ. Max Unit
[image: image8.emf]. 
Table 4.1 specification of STT 433

4.3.5. Pin Description

[image: image9.emf]
Table 4.2 pin description of STT 433

4.3.6. Operation

4.3 6.1. Theory

 OOK (On Off  Keying) modulation is a binary form of amplitude modulation. When a logical 0 (data line low) is being sent, the transmitter is off, fully suppressing the carrier. In this state, the transmitter current is very low, less than 1mA. When a logical 1 is being sent, the carrier is fully on. In this state, the module current consumption is at its highest, about 11mA with a 3V power supply.

 OOK is the modulation method of choice for remote control applications where power consumption and cost are the primary factors. Because OOK transmitters draw no power when they transmit a 0, they exhibit significantly better power consumption than FSK transmitters.

 OOK data rate is limited by the start-up time of the oscillator. High-Q oscillators which have very stable center frequencies take longer to start-up than low-Q oscillators. The start-up time of the oscillator determines the maximum data rate that the transmitter can send.
4.3.6.2. Data Rate

 The oscillator start-up time is on the order of 40uSec, which limits the maximum data rate to 4.8 Kbit/sec.

4.3.6.3. SAW stabilized oscillator

 The transmitter is basically a negative resistance LC oscillator whose center frequency is tightly controlled by a SAW resonator. SAW (Surface Acoustic Wave) resonators are fundamental frequency devices that resonate at frequencies much higher than crystals.
4.4 433 MHz RF Receiver STR-433
[image: image10.emf]
Fig 4.4 overview diagram of STR_433

4.4.1. Overview

  The STR-433 is ideal for short-range remote control applications where cost is a primary concern. The receiver module requires no external RF components except for the antenna. It generates virtually no emissions, making FCC and ETSI approvals easy. The super-regenerative design exhibits exceptional sensitivity at a very low cost. The manufacturing-friendly SIP style package and low-cost make the STR-433 suitable for high volume applications.
4.4.2. Features

· Low Cost

· 5V operation

· 3.5mA current drain

· No External Parts are required

· Receiver Frequency: 433.92 MHZ

· Typical sensitivity: -105dBm

· IF Frequency: 1MHz

4.4.3. Applications

· Car security system

· Sensor reporting

· Automation system

· Remote Keyless Entry (RKE)

· Remote Lighting Controls

· On-Site Paging

· Wireless Alarm and Security Systems

· Long Range RFID

· Automated Resource Management
4.4.4. Specification

[image: image11.emf]
Table 4.3 specification of STR 433

4.4.5Pin Outs
Na[image: image12.emf]
Table 4.4 pin description of STR 433

4.4.6. Operation 
4.4.6.1. Super-Regenerative AM Detection

 The STR-433 uses a super-regenerative AM detector to demodulate the incoming AM carrier. A super-regenerative detector is a gain stage with positive feedback greater than unity so that it oscillates. An RC-time constant is included in the gain stage so that when the gain stage oscillates, the gain will be lowered over time proportional to the RC time constant until the oscillation eventually dies. When the oscillation dies, the current draw of the gain stage decreases, charging the RC circuit, increasing the gain, and ultimately the oscillation starts again. In this way, the oscillation of the gain stage is turned on and off at a rate set by the RC time constant. This rate is chosen to be super-audible but much lower than the main oscillation rate. Detection is accomplished by measuring the emitter current of the gain stage. Any RF input signal at the frequency of the main oscillation will aid the main oscillation in restarting. If the amplitude of the RF input increases, the main oscillation will stay on for a longer period of time, and the emitter current will be higher. Therefore, we can detect the original base-band signal by simply low-pass filtering the emitter current. The average emitter current is not very linear as a function of the RF input level. It exhibits a 1/ln response because of the exponentially rising nature of oscillator start-up. The steep slope of a logarithm near zero results in high sensitivity to small input signals.

4.4.6.2. Data Slicer

 The data slicer converts the base-band analog signal from the super-regenerative detector to a CMOS/TTL compatible output. Because the data slicer is AC coupled to the audio output, there is a minimum data rate. AC coupling also limits the minimum and maximum pulse width. Typically, data is encoded on the transmit side using pulse-width modulation (PWM) or non-return-to-zero (NRZ). The most common source for NRZ data is from a UART embedded in a micro-controller. Applications that use NRZ data encoding typically involve microcontrollers. The most common source for PWM data

is from a remote control IC such as the HC-12E from Holtek or ST14 CODEC from Sunrom Technologies. Data is sent as a constant rate square-wave. The duty cycle of that square wave will generally be either 33% (a zero) or 66% (a one). The data slicer on the STR-433 is optimized for use with PWM encoded data, though it will work with NRZ data if certain encoding rules are followed.

4.4.6.3. Power Supply

 The STR-433 is designed to operate from a 5V power supply. It is crucial that this power supply be very quiet. The power supply should be bypassed using a 0.1uF low-ESR ceramic capacitor and a 4.7uF tantalum capacitor. These capacitors should be placed as close to the power pins as possible. The STR- 433 is designed for continuous duty operation. From the time power is applied, it can take up to 750mSec for the data output to become valid.
4.4.6.4. Antenna Input

 It will support most antenna types, including printed antennas integrated directly onto the PCB and simple single core wire of about 17cm. The performance of the different antennas varies. Any time a trace is longer than 1/8th the wavelength of the frequency it is carrying, it should be a 50 ohm micro strip.
4.5 Decoders
4.5.1 General Description

 The 318 decoders are a series of CMOS LSIs for remote control system applications. They are paired with the 318 series of encoders. For proper operation a pair of encoder/decoder pair with the same number of address and data format should be selected (refer to the encoder/ decoder cross reference tables).

 The 318 series of decoders receives serial address and data from that series of encoders that are transmitted by a carrier using an RF or an IR transmission medium. It then compares the serial input data twice continuously with its local address. If no errors or unmatched codes are encountered, the input data codes are decoded and then transferred to the output pins. The VT pin also goes high to indicate a valid transmission. The 318 decoders are capable of decoding 18 bits of information that consists of N bits of address and 18–N bits of data. To meet various applications they are arranged to provide a number of data pins whose range is from 0 to 8 and an address pin whose range is from 8 to 18. In addition, the 318 decoders provide various combinations of address/data number in different packages

4.5.2 Features

· Operating voltage: 2.4V~12V

· Low power and high noise immunity CMOS technology

· Low standby current

· Capable of decoding 18 bits of information

· Pairs with HOLTEK’s 318 series of encoders

· 8~18 address pins

· 0~8 data pins

· Trinary address setting

· Two times of receiving check

· Built-in oscillator needs only a 5% resistor

· Valid transmission indictor

· Easily interface with an RF or an infrared transmission medium

· Minimal external components

4.5.3 Applications
· Burglar alarm system

· Smoke and fire alarm system

· Garage door controllers

· Car door controllers

· Car alarm system

· Security system

· Cordless telephones

· Other remote control systems
4.5.4 Pin Description

[image: image13.emf]
Table 4.5 pin description of decoder

4.5.5 Pin Assignment

[image: image14.emf]
Fig 4.5 pin assignment of decoder

4.6 Encoders

4.6.1 General Description

 The 318 encoders are a series of CMOS LSIs for remote control system applications. They are capable of encoding 18 bits of information which consists of N address bits and 18_N data bits. Each address/data input is externally trinary programmable if bonded out. It is otherwise set floating internally. Various packages of the 318 encoders offer flexible Combinations of programmable address/data to meet various application needs. The programmable address/ data is transmitted together with the header bits via an RF or an infrared transmission medium upon receipt of a trigger signal. The capability to select a TE trigger type or a DATA trigger type further enhances the application flexibility of the 3 18 series of encoders.

4.6.2 Features

· Operating voltage: 2.4V~12V

· Low power and high noise immunity CMOS technology

· Low standby current

· Three words transmission

· Built-in oscillator needs only 5% resistor

· Easy interface with an RF or infrared transmission media

· Minimal external components

4.6.3 Applications

· Burglar alarm system

· Smoke and fire alarm system

· Garage door controllers

· Car door controllers

· Car alarm system

· Security system

· Cordless telephones

· Other remote control systems
4.6.4 Pin Assignment

[image: image15.emf]
Fig 4.6 pin assignment of encoder
4.6.5 Pin Description

[image: image16.emf]
                           Table 4.6 pin description of encoder

4.7 Liquid Crystal Display 

[image: image17.png]



                             Fig 4.7 LCD

 An 8051 program must interact with the outside world using input and output devices that communicate directly with a human being. One of the most common devices attached to an 8051 is an LCD display. Some of the most common LCDs connected to the 8051 are 16x2 and 20x2 displays. This means 16 characters per line by 2 lines and 20 characters per line by 2 lines, respectively. 

 Fortunately, a very popular standard exists which allows us to communicate with the vast majority of LCDs regardless of their manufacturer. The standard is referred to as HD44780U, which refers to the controller chip which receives data from an external source (in this case, the 8051) and communicates directly with the LCD.

 The 44780 standard requires 3 control lines as well as either 4 or 8 I/O lines for the data bus. The user may select whether the LCD is to operate with a 4-bit data bus or an 8-bit data bus. If a 4-bit data bus is used the LCD will require a total of 7 data lines (3 control lines plus the 4 lines for the data bus). If an 8-bit data bus is used the LCD will require a total of 11 data lines (3 control lines plus the 8 lines for the data bus). 

The three control lines are referred to as EN, RS, and RW. 

 The EN line is called "Enable." This control line is used to tell the LCD that you are sending it data. To send data to the LCD, your program should make sure this line is low (0) and then set the other two control lines and/or put data on the data bus. When the other lines are completely ready, bring EN high (1) and wait for the minimum amount of time required by the LCD datasheet (this varies from LCD to LCD), and end by bringing it low (0) again. 

                The RS line is the "Register Select" line. When RS is low (0), the data is to be treated as a command or special instruction (such as clear screen, position cursor, etc.). When RS is high (1), the data being sent is text data which should be displayed on the screen. For example, to display the letter "T" on the screen you would set RS high. 

               The RW line is the "Read/Write" control line. When RW is low (0), the information on the data bus is being written to the LCD. When RW is high (1), the program is effectively querying (or reading) the LCD. Only one instruction ("Get LCD status") is a read command. All others are write commands--so RW will almost always be low. 

 Finally, the data bus consists of 4 or 8 lines (depending on the mode of operation selected by the user). In the case of an 8-bit data bus, the lines are referred to as DB0, DB1, DB2, DB3, DB4, DB5, DB6, and DB7.

Technical Specifications:
· Power Requirements: 5 VDC

· Communication: 4-bit or 8-bit Parallel Interface

· Dimensions: ~3.25L x ~1.75W x 0.25H in (~85L x ~45W x ~6H mm)

· Operating Temperature: -32° to +158° F (0° to + 70° C)

[image: image18.png]PIN ASSIGNMENT



[image: image19.png]Pin No. Symbol Function
1 Vss Ground
2 vdd +5V/
3 Vo LCD contrast adjust
4 RS Register select
5 RW Read | wiite
6 E Enable
7 DBO Data bit 0
8 DB1 Data bit 1
9 DB2 Data bit 2
10 DB3 Data bit 3
11 DB4 Data bit 4
12 DB5 Data bit 5
13 DB6 Data bit 6
14 DB7 Data bit 7
- BL- Power Supply for BL-
+ BL+ Power Supply for BL+





Table 4.7 pin assignment of LCD 
4.8 POWER SUPPLY DESIGN

There are many types of power supply. Most are designed to convert high voltage AC mains electricity to a suitable low voltage supply for electronics circuits and other devices. A power supply can by broken down into a series of blocks, each of which performs a particular function.
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                                         Fig 4.8 Block diagram of RPS

Transformer

 Transformers convert AC electricity from one voltage to another with little loss of power. Transformers work only with AC and this is one of the reasons why mains electricity is AC. Step-up transformers increase voltage, step-down transformers reduce voltage. Most power supplies use a step-down transformer to reduce the dangerously high mains voltage  to a safer low voltage. The input coil is called the primary and the output coil is called the secondary. There is no electrical connection between the two coils, instead they are linked by an alternating magnetic field created in the soft-iron core of the transformer. The two lines in the middle of the circuit symbol represent the core. Transformers waste very little power so the power out is  equal to the power in. Note that as voltage is stepped down current is stepped up. The ratio of the number of turns on each coil, called the turns ratio, determines the ratio of the voltages.
 A step-down transformer has a large number of turns on its primary coil which is connected to the high voltage mains supply, and a small number of turns on its secondary  coil to give a low output voltage.

Rectifier

 There are several ways of connecting diodes to make a rectifier to convert AC to DC. The bridge rectifier is the most important and it produces full-wave varying DC. A full-wave rectifier can also be made from just two diodes if a centre-tap transformer is used, but this method is rarely used now that diodes are cheaper. A single diode can be used as a rectifier but it only uses the positive parts of the AC wave to produce half-wave varying dc. 
Bridge rectifier
 A bridge rectifier can be made using four individual diodes, but it is also available in special packages containing the four diodes required. It is called a full-wave rectifier because it uses the entire AC wave. 1.4V is used up in the bridge rectifier because each diode uses 0.7V when conducting and there are always two diodes conducting, as shown in the diagram below. Bridge rectifiers are rated by the maximum current they can pass and the maximum reverse voltage they can withstand.
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	                               Fig 4.9 Bridge rectifier
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Smoothing
Smoothing is performed by a large value electrolytic capacitor connected across the DC supply to act as a reservoir, supplying current to the output when the varying DC voltage from the rectifier is falling. 
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                                         Fig 4.10 Smoothing wave form
 Note that smoothing significantly increases the average DC voltage to almost the peak value. For example 6V RMS AC is rectified to full wave DC of about 4.6V RMS, with smoothing this increases to almost the peak value giving 1.4 × 4.6 = 6.4V smooth DC.
Smoothing is not perfect due to the capacitor voltage falling a little as it discharges, giving a small ripple voltage. For many circuits a ripple which is 10% of the supply voltage is satisfactory and the equation below gives the required value for the smoothing capacitor. A larger capacitor will give less ripple. The capacitor value must be doubled when smoothing half-wave DC.

Regulator

 Voltage regulator IC’s is available with fixed or variable output voltages. The maximum current they can pass also rates them. Negative voltage regulators are available, mainly for using dual supplies. Most regulators include some automatic protection from excessive current and overheating.

4.9 Electromagnetic Relays

 When a coil of wire is wound on a non magnetic material such as plastic, paper etc. it is called an air-core solenoid or simply a solenoid .if a soft iron core is inserted into the coil, it becomes an electromagnet. This electromagnet is the basic component for relay and many other electromechanical devices such as electric bell, circuit breaker etc,

Operation

 When a current flows through the coil, the resulting magnetic field attracts an armature that is mechanically linked to a moving contact. The movement either makes or breaks a connection with a fixed contact. When the current to the coil is switched off, the armature is returned by a force approximately half as strong as the magnetic force to its relaxed position. Usually this is a spring, but gravity is also used commonly in industrial motor starters. Most relays are manufactured to operate quickly.
 In a low voltage application, this is to reduce noise. In a high voltage or high current application, this is to reduce arcing.
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Fig 4.11 Relays

 If the coil is energized with DC, a diode is frequently installed across the coil, to dissipate the energy from the collapsing magnetic field at deactivation, which would otherwise generate a spike of voltage and might cause damage to circuit components. Some automotive relays already include that diode inside the relay case. If the coil is designed to be energized with AC, a small copper ring can be crimped to the end of the solenoid. This "shading ring" creates a small out-of-phase current, which increases the minimum pull on the armature during the AC cycle

 By analogy with the functions of the original electromagnetic device, a solid-state relay is made with a thyristor or other solid-state switching device. To achieve electrical isolation, a light-emitting diode (LED) is used with a photo transistor.
4.10 ULN2803

DESCRIPTION

 The ULN2801A-ULN2805Aeach contains eight Darlington transistors with common emitters and integral suppression diodes for inductive loads. Each Darlington features a peak load current rating of 600mA (500mA continuous) and can withstand at least50V in the off state. Outputs maybe paralleled or higher current capability. Five versions are available to simplify interfacing to standard logic families : the ULN2801Ais designed for general purpose applications with a current limit resistor ; theULN2802A has a 10.5kW input resistor and zener for 14-25VPMOS; theULN2803Ahas a 2.7kW input resistor for 5V TTL and CMOS ; the ULN2804A has a 10.5kW input resistor for 6-15V CMOS and the ULN2805A is designed to sink a minimum of 350mA for standard and Schottky TTL where higher output current is required. All types are supplied in a 18-lead plastic DIP with a copper lead from and feature the convenient input opposite- output pin out to simplify board layout. 

Fig 4.12 Pin Assignment of ULN2803[image: image24.png]PIN CONNECTION (top view)
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SOURCE CODE
Transmitter program:

#include <reg52.h>

#include <F:\MyFiles\lcd_4bit_module.h>

#include <F:\MyFiles\Keyboard_Module.h>

#include <F:\MyFiles\My_Functions.h>

sbit    buzz=P3^3;

sbit    TE  =P3^2;

sbit    TL  =P3^6;

sbit    TC  =P3^7;

void Transmit_RF(unsigned char );

//unsigned char Password[4]={"1234"};

void  main(void)

  {


buzz=0; 

    Lcd_Initial();

    Clear_LCD;


   buzz=0;

       Disp_Message(" RF BASED AERO ",0x80);


   Disp_Message("CRASH PREVENT SYS",0xc0);

       Wait_a_Sec;


   Wait_a_Sec;

       Clear_LCD;

       Disp_Message("    WELCOME    ",0x80);


   Disp_Message("CHIPCraft/ATRI",0xC0);

       Wait_a_Sec;


   Wait_a_Sec;

       Clear_LCD;

              while(1)

  


  {

                    
Wait_a_Sec;







Wait_a_Sec;



   


Transmit_RF('*');



   


Disp_Message("TRANSMISSION CODE",0x80);






Disp_Message("    AERO#1",0xC0);






Wait_a_Sec;






Wait_a_Sec;






Wait_a_Sec;






Wait_a_Sec; 






Clear_LCD;

                    Transmit_RF('A');

           


Wait_a_Sec; 






Wait_a_Sec;



   


Transmit_RF('#');




        Disp_Message("TRANSMITTED CODE",0x80);






Wait_a_Sec; 






Wait_a_Sec;






Wait_a_Sec;


                Wait_a_Sec; 






Wait_a_Sec;






Wait_a_Sec;






Wait_a_Sec;


                Wait_a_Sec; 






Wait_a_Sec;






Wait_a_Sec;






Clear_LCD;

                 } 

         }        

 void Transmit_RF(unsigned char S)

{


unsigned char i,j;



TL=0;



TE=1;



P2=S;



buzz=1; 



for(i=0;i<250;i++)



for(j=0;j<250;j++);



buzz=0; 



TE=0;



TL=1;

 }

Receiver program:

#include <reg52.h>

#include <F:\MyFiles\lcd_4bit_module.h>

//#include <F:\MyFiles\Keyboard_Module.h>

#include <F:\MyFiles\My_Functions.h>

sbit Buzzer=P3^5;  

sbit VT    =P3^2;

sbit RL    =P3^4;

unsigned char M,Flag1;

//**************************************************************

     void receive (void) interrupt 0

       { 



  unsigned char C;



  unsigned char i;



     RL=0;    




 C=P2; 

 


          if(C=='*')







    {







Clear_LCD;







RL=0;







i=0;







Flag1=0;







Disp_Message("RECEIVING",0xC3);





        Wait_a_Sec;







Lcd_in(0x80,0);






     }





 else if(C=='#')






         {








   Clear_LCD;








   i=0;








   RL=0;








   Flag1=1;








 }





 else





          {







   M=C;







   Flag1=0;







  }

        }

   void main()

    {

    P1=0x00;


P2=0xFF;

 
IE=0x81;

    Buzzer=0;


VT=1;

    IT0=1;

 
Lcd_Initial();


RL=1;


   Disp_Message(" AERO SERVER",0x80);


   Disp_Message("INFORMATIION SYS",0xc0);

       Wait_a_Sec;


   Wait_a_Sec;

       Clear_LCD;

       Disp_Message("    WELCOME    ",0x80);


   Disp_Message("CHIPCraft/PRRM ",0xC0);

       Wait_a_Sec;


   Wait_a_Sec;

       Clear_LCD;


Wait_a_Sec;


Wait_a_Sec;


Clear_LCD;


                 while (1)




            {

                         if(Flag1==1)






     {







  switch (M)







  {





case 'A'  : Disp_Message("  AEROBUS#1  ",0x80);

                            Disp_Message("WITHIN DANGR ZONE",0xC0);








P1= 0xF0;

                            Buzzer=1;

                            Wait_a_Sec;

                            P1= 0xFF;








Buzzer=0;


                        Wait_a_Sec;

                            P1= 0xF0;








Buzzer=1;


                        Wait_a_Sec;








P1= 0xFF;








Buzzer=0;

                            Wait_a_Sec;

                            P1= 0xF0;








Buzzer=1;


                        Clear_LCD;

                            Disp_Message("AERO-NAME:****",0x80);

 





    Disp_Message("IDNO:9999    ",0xC0);

                            P1= 0xF0;

                            Buzzer=1;

                            Wait_a_Sec;

                            P1= 0xFF;








Buzzer=0;


                        Wait_a_Sec;

                            P1= 0xF0;








Buzzer=1;


                        Wait_a_Sec;








P1= 0xFF;








Buzzer=0;

                            Wait_a_Sec;

                            P1= 0xF0;








Buzzer=1;








P1= 0xF0;

                            Wait_a_Sec;


                        Wait_a_Sec;








Wait_a_Sec;


                        Wait_a_Sec;








M='Z';

                            break;





case 'B'  : Disp_Message("  AEROBUS#2  ",0x80);

                            Disp_Message("WITHIN DANGR ZONE",0xC0);

                            Wait_a_Sec;


                        Wait_a_Sec;








P1= 0xF0;


                        Clear_LCD;








P1= 0xFF;

                            Disp_Message("AERO-NAME:****",0x80);

 





    Disp_Message("IDNO:8888    ",0xC0);








Wait_a_Sec;


                        Wait_a_Sec;








P1= 0xF0;

                            M='Z';

                            break;





case 'C'  : Disp_Message("  AEROBUS#3  ",0x80);

                            Disp_Message("WITHIN DANGR ZONE",0xC0);

                            Wait_a_Sec;


                        Wait_a_Sec;


                        Clear_LCD;

                            Disp_Message("AERO-NAME:****",0x80);

 





    Disp_Message("IDNO:7777    ",0xC0);








Wait_a_Sec;


                        Wait_a_Sec;







    M='Z';

                            break;





case 'D'  : Disp_Message("  AEROBUS#4  ",0x80);

                            Disp_Message("WITHIN DANGR ZONE",0xC0);

                            Wait_a_Sec;


                        Wait_a_Sec;


                        Clear_LCD;

                            Disp_Message("AERO-NAME:****",0x80);

 





    Disp_Message("IDNO:6666    ",0xC0);








Wait_a_Sec;


                        Wait_a_Sec;


                        break;




   case 'Z'   : Disp_Message("NO AEROBUS FOUND",0x80);





            Disp_Message("I AM IN SAFE ZONE",0x80);








P1=0x00;





            //Wait_a_Sec;


                        Wait_a_Sec;







    Clear_LCD;








break;





default   : Disp_Message("NO AEROBUS FOUND",0x80);





            Disp_Message("I AM IN SAFE ZONE",0x80);








P1=0x00;





            Wait_a_Sec;


                        Wait_a_Sec;







    Clear_LCD;








break;

 




      }

                       }




           }  



   }

RESULT
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Fig i transmitter section 
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Fig ii receiver section
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Fig iii shows receiving the transmitted data
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Fig iv shows when aero bus found
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Fig v shows no aero bus found
CONCLUSION

 The project “Aeronautical Crash Prevention System through RF Communication” has been successfully designed and tested. Integrating features of all the hardware components used have developed it. Presence of every module has been reasoned out and placed carefully thus contributing to the best working of the unit. Secondly, using highly advanced IC’s and with the help of growing technology the project has been successfully implemented. Using the RF COMMUNICATION we are successfully able to control the aero planes to prevent from the crashing.

The main objective achieved from this project is to prevent aero planes from crashing. By using the basic idea of this project we can also construct many useful systems. This is executed by depend upon the ip address every aero plane consists of both transmitter and receiver section. Transmitter send the ip address of aero plane and receiver takes the ip address other than its ip address. If receiver receives any information it means that other aero plane within the hundred meter region so it may possible that crash will occur, so we divert the both aero planes from initial position
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