INTRODUCTION

                       When the network is working properly, you should be able to use it withoutthinking about all of that internal plumbing—just click a few icons andyou’re connected. But when you’re designing and building a new network,or when you want to improve the performance of an existing network, it canbe essential to understand how all that data is supposed to move from oneplace to another. And when the network does something you aren’t expectingit to do, you will need a basic knowledge of the technology to do any kind ofuseful troubleshooting.

How Wireless Networks Work

                        Moving data through a wireless network involves three separate elements :the radio signals, the data format, and the network structure. Each of these elements is independent of the other two, so you must define all three when you invent a new network. In terms of the OSI reference model, theradio signal operates at the physical layer, and the data format controlsseveral of the higher layers. 
                       The network structure includes the wirelessnetwork interface adapters and base stations that send and receive the radiosignals. In a wireless network, the network interface adapters in each computerand base station convert digital data to radio signals, which they transmit toother devices on the same network, and they receive and convert incoming radio signals from other network elements back to digital data.Each of the broadband wireless data services use a different combinationof radio signals, data formats, and network structure. We’ll describe each type of wireless data network in more detail later in this chapter, but first, it’s valuable to understand some general principles.
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1.1 SYNOPSIS

              This project is designed for wireless technology for displaying the message on the LCD display by using zigbee (wireless Communication). At the transmitting end we are using one Zigbee module to send the message. And at the consumer side we are using one Zigbee (serial) module to receive the message. We are using wireless enabled module to send the message from the transmitter. At the receiver side we are receiving that message by using Zigbee technology. The wireless module at the receiver side will receive that message and display on LCD.

1.2 SCOPE OF THE PROJECT

              In this project we are using the latest wireless technologies for acquiring the data without any loss. The wireless technologies we used is ZIGBEE sensor network . So we utilize all possible features of these technologies for getting an error free and accurate data.
1.3 PROJECT FEATURES

· Low data rate

· Low power consumption

· Small packet devices

· Consumer electronics

· PC

· Personal and healthcare

· cheap and easy installation 

· flexible and extendable networks 

· integrated intelligence for network set-up and message routing 

2 LITERATURE REVIEW

2.1 EXISTING SYSTEM                                     
                                  A large format communication display system designed and constructed for viewing from extended distances. In accordance with the present invention, using opto-electronic devices, full motion digital video images are projected from within a partially or totally enclosed conveyance on to wall mounted display screens designed for viewing outside a conveyance, while the conveyance is in motion or parked. 
                                  The general idea of this invention is to remove the barrier of no video or no motion images from mobile or transit displays. The self-contained or modular aspect of this invention allows complete portability and viewing while in transit or on site.

a force display system using parallel wire mechanism for virtual sports training with high speed motion.                                                     

                                  We firstly point out a control issue of the force display system driven by parallel wire mechanism. Based on the analysis, control laws are proposed to improve performance of the force display system. It is experimentally demonstrated that the proposed control laws realize higher acceleration and lower reaction force than other force display systems. Using the experimental result, the performance of the system is evaluated quantitatively.

                                   The present invention relates generally to an electronic display system and more particularly, to a database-driven electronic display system. The revolutionary invention of Multilanguage Self-Contained Unmanaged Database-Driven Real Time Digital Advertising Display System provides a fast and efficient way to advertise and promote products and services in any language for all kinds of retail companies by reaching out and targeting audience via display and, most importantly, dramatically saves             time and money  

                                     For any company around the world. Retail Companies could utilize existing seasonal and weekly merchandise related promotional information from corporate databases like Oracle, Microsoft SQL or MySQL by displaying inside the stores or outside--as billboards. Multilanguage Self-Contained Unmanaged Database-Driven Real Time Digital Advertising Display System communicates via High Speed Internet Connection thus all updated information will be delivered in real time.          Multilanguage Self-Contained Unmanaged Database-Driven Real Time Digital Advertising Display System communicates via Internet with DSL, T1/T3 Line, High Speed Internet Cable Modem, Wireless Broadband Network, Dial-up connection utilizing VPN (Virtual Private Network), SSH, SSL2/3 secure technology or can utilize forms of CD, DVD, Flash Memory, and Smart Card.

                                     A display and an associated method of making the display are disclosed. The display is characterized by one or more partial  carriers, each having mounted thereon a partial image, and arranged at predetermined locations and orientations such that they cooperatively define a desired transitory complete image design or logo when viewed by an observer passing by a predetermined viewing area relative to the display. Several embodiments are disclosed which achieve the desired result. One embodiment includes a fragmented arrangement of multiple partial image carriers where the partial image carriers may be constructed from two-dimensional flat plates or three-dimensional solid objects or a combination of both. Another embodiment utilizes partially transparent partial message carriers.
2.2 PROPOSED SYSTEM                                     
                                       The idea is to develop this project is (Wireless Technology Based Consumer Application Display System) in order to avoid complexity of consumer application display difficulties. In this project the complete system consists of three parts “Application User Unit”, “User Display Device1 “and User Display Device2. The “Application User” Unit consists receiver/Transmitter (Zigbee) and PC(server type).
                                      The User Display Device1 and User Display Device2 Modules are act as receiver unit and it is interfaced with zigbee module (transmitter/receiver).and those Zigbee Modules are interface with Micro controller unit through serial interface. Once the micro controller is receiving the data from the Modem and it is going to display in LCD (2*16 character as well as symbol).         
3  SYSTEM SPECIFICATION    

     3.1 HARDWARE SPECIFICATION

· zigbee module

· Microcontroller

· LCD display

· Keypad
    3.2 SOFTWARE SPECIFICATION
· Keil version 3

· Flash magic
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3.3 LANGUAGE DESCRIPTION 

                               Keil Software to provide you with software development

tools for the 8051 family of microcontrollers. With our tools, you can   generate embedded applications for the multitude of 8051 derivatives. 
Our 8051development tools are listed below:

n  C51 Optimizing C Cross Compiler,

n  A51 Macro Assembler,

n  8051 Utilities (linker, object file converter, library manager),

n  dScope for Windows™ Source-Level Debugger/Simulator,

n  μVision for Windows™ Integrated Development Environment.

                             The installation program copies the development tools into subdirectories of thefollowing base directories. The directory used depends on the kit beinginstalled.

Directory Description

\C51 8051 development tools.

\C51EVAL 8051 evaluation tools.

                              After creating the appropriate directory, the installation program copies thedevelopment tools into the subdirectories listed in the following table.

Subdirectory Description

…\ASM Assembler include files.

…\BIN Executable files.

…\DS51 dScope-51 for DOS IOF drivers.

…\EXAMPLES Sample applications.

…\RTX51 RTX-51 Full files.

…\RTX_TINY RTX-51 Tiny files.

…\INC C compiler include files.

…\LIB C compiler library files and startup code.

…\MON51 Target monitor files.

…\TS51 tScope-51 for DOS IOT drivers.

                            This table lists a complete installation that includes the entire line of 8051
                                  EXPECTED OUTPUT
                           LCD display will display the message received by the Zigbee module that is received from the serial transmission data.

4   SERVER UNIT            

    4.1  DESCRIPTION     

                                         The server unit is used to send the data to display the message . in this we can use a keyboard or a mobile  the data is sent to the microcontroller.    To display in the LCD.                          


                                          LCD display display’s the message which is sent from the Wireless module

     4.2  Display Station Unit:


                             Display station unit is received the message from application user device and it interface with Micro controller unit request. Here Micro controller unit is received data from zigbee module and it is going to be sending to display Device                            
 
5 ZIGBEE MODULE

  5.1   ABOUT ZIGBEE

         ZigBee wireless network technology is a new standard launched and made by ZigBee Alliance. The alliance, founded in August 2001, is a fast-growing and non-profit organization, and it aims is to provide consumers with more flexible and easier electronic products. The second half of 2002, four large corporations including the British company Invensys, Mitsubishi Electric Corporation, Motorola and the Dutch giant Philips Semiconductor Corporation jointed together to announce that they would join the "ZigBee Alliance" to invent the next-generation wireless communication standards named "ZigBee", which became a significant milestone in the development process. In October 2004, the ZigBee Alliance announced a version 1.0 of ZigBee protocol, and in December 2005 version 1.1. This protocol is developed based on IEEE 802.15.4.

       ZigBee uses free frequency bands of 2.4 GHz and 900 MHz, and its transmission rate is 20 kbps to 250 kbps. In this project we are using standard ZigBee wireless network modules. The Zigbee module and protocol have been successfully applied to power system, medical and some other fields.

5.2 ROLE OF ZIGBEE
        ZigBee is a worldwide open standard for wireless radio networks in the monitoring and control fields. The standard was developed by the ZigBee Alliance (an association of international companies) to meet the following principal needs:

· low cost 

· ultra-low power consumption 

· use of unlicensed radio bands 

· cheap and easy installation 

· flexible and extendable networks 

· integrated intelligence for network set-up and message routing 

          Some of the above requirements are related - for example, the need for extremely low power consumption is motivated by the use of battery-powered nodes which can be installed cheaply and easily, without any power cabling, in difficult locations.

          In this project we are monitoring the temperature of High Power line conductors (Above 210 Kv). Since it is a high power transmission cable there will be a magnetic field around the conductor. This magnetic field will affect the data transmission and there is a chance to lose or corrupt the data if we use any other protocol other than ZIG BEE.So ZIG BEE is the suitable technology for this kind of application. 

5.3 COMPARISON OF OTHER TECHNOLOGIES

	Zigbee
	Bluetooth
	Wi-Fi

	(WPAN)
	WPAN/WLAN
	WLAN 

	250 kbps
	1 Mbps
	Up to 54 Mbps

	Standby 2uA
	200uA
	20uA

	32-60 KB memory
	100+KB
	100+KB 

	Lighting sensors
	Telecom audio
	Enterprise


IEEE 802.15.4 STANDARD BASICS

Channel access is via CSMA with collision avoidance and optional time slotting

Three bands, 27 channels specified

2.4 GHz: 16 channels, 250 kbps

868.3 MHz : 1 channel, 20 kbps

902-928 MHz: 10 channels, 40 kbps

Message acknowledgment and an optional beacon structure

Multi-level security

Works well for selectable latency for controllers, sensors, remote monitoring           and portable electronics

Configured for maximum battery life

It has the potential to last as long as the shelf life of most batteries

             IEEE 802.15.4 is a simple packet data protocol for lightweight wireless networks. Many of the aspects of the design have been used for years in packet radio networks. Since ZigBee focuses on low data rate and low data rep rate applications, as mentioned earlier, CSMA(carrier sense multiple access) is employed to avoid interferers. Simply put, IEEE 802.15.4 devices listen before they transmit. If there is interference, the device either waits for a period of time and tries again or moves to another channel.

There are 16 channels defined for the 2.4 GHz band. Note that this band can support significantly higher data rate than the two lower bands. Message acknowledgment is also available for improved data delivery reliability, and beacon structures are available to improve latency.

            The IEEE 802.15.4 standard defines multiple levels of security. The            IEEE 802.15.4 protocol is designed for monitoring and control applications where battery life is important. 802.15.4 is the source of Zigbee excellent battery life.

2.4.1 IEEE 802.15.4 DEVICE TYPES

· Network Coordinator

· Full Function Device (FFD)

· Reduced Function Device (RFD)

    Let’s examine the three device types in more detail. The network coordinator is the most sophisticated device. It must manage the network and, therefore, generally requires the most memory. The FFD has full 802.15.4 functionality. While an FFD can be an end device, more often it will be a router. FFD can also be employed as a bridge to other networks. In this case, it may require more memory and computing power than the network Coordinator. Such a device will generally not be powered by a small battery. Finally, the RFD carries, as its name implies, a reduced feature set. It only needs to know of its network coordinator and its closest router. This class of device targets battery operated end device applications.          

2.4.2 Data Frame Format

[image: image4.emf]
Fig:2.1

• Is one of two most basic and important structures in IEEE 802.15.4.

• Provides up to 104 byte data payload capacity

• Data sequence numbering ensures that packets are tracked

• Robust structure improves reception in difficult conditions

• Frame Check Sequence (FCS) validates error-free data

            Let’s examine the IEEE 802.15.4 packet structures. The most basic structure is the Data Frame packet. This structure is used for sending and receiving data. Note the nesting of the MAC Packet Data Unit, or MPDU, within the PHY Packet Data Unit, PPDU. The MPDU is also called the PHY Service Data Unit (PSDU).

          The PSDU is a maximum of 127 bytes in length. 2 bytes are for the Frame Check Sequence, FCS. In addition to the PSDU, the PPDU includes a 4-byte preamble, a 1-byte start of frame delimiter and a 1-byte frame length. The MPDU includes 2 bytes of frame control, a 1 byte data sequence number used for acknowledgment.

          4 to 20 bytes are used for address information, which can include both source and destination information. This leaves a maximum of 104 bytes of actual data. While the MAC software does the parsing of the data and managing of the address info and data sequence numbers, it is useful to understand this structure.

2.4.3 Acknowledgment Frame Format
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• The other most important structure for IEEE 802.15.4.

• It provides active feedback from receiver to sender that packet was received    without error.

• Short packet that takes advantage of standards-specified quiet time Immediately  after data packet transmission.

       The acknowledgment frame, or ACK, confirms that the data is received successfully. Frame control and Data sequence are taken from the original Packet. A transmission is considered successful if the ACK frame contains the same sequence number as the transmitted frame.

2.4.4 MAC Command Frame Format

[image: image6.emf]
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Is a mechanism for remote control and configuration of client nodes.

      •   Allows a centralized network manager to configure individual clients no matter how large the network
· The command frame is used for remote control. Instead of data as the payload, this frame contains command information. A command type byte is added as well. The MPDU must still be 127 bytes or less as with the Data frame.

2.4.5 Beacon Frame Format
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• Beacons add a new level of functionality to a network.

• Client devices can wake up only when a beacon is to be broadcast, listen for their address, and if not heard, return to sleep.

• Beacons are important for mesh and cluster tree networks to keep all of the

2.5 Possible network topologies with ZIGBEE


Topology Overview 

           This page reminds you of the basic network topologies available in ZigBee. A ZigBee network can adopt one of the three topologies.

· Star
· Tree 
· Mesh
Star Topology 

A Star network has a central node, which is linked to all other nodes in the network. All messages travel via the central node.
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Mesh Topology

   A Mesh network has a tree-like structure in which some leaves are directly linked. Messages can travel across the tree, when a suitable route is available
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2.5.1 How we will use in a network

Tree-Topology

 SHAPE  \* MERGEFORMAT 
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Mesh -Topology
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Fig: 5.2

Application areas
                  Application areas that are suitable for ZigBee networks are likely to have the following characteristics or requirements:

low data rates (less than 250kbps) 

nodes which are idle (not transmitting/receiving) for long periods 

node locations where cables would be difficult or expensive to install 

a need to modify the network (add, remove or move nodes) while in service 

                   The following are typical application areas in which ZigBee provides a low-cost solution 
Commercial Building and Home Automation
                     Electronic control within a building or home can be implemented through wireless networks - example applications are HVAC (heating, ventilation and air-conditioning), lighting, curtains/blinds, doors, locks and home entertainment systems.

Security

                   Another important application within commercial buildings and the home is security – both intruder and fire detection.

Healthcare
                   This field employs sensors and diagnostic devices that can be networked by means of a wireless network. Applications include monitoring during healthcare programs such as fitness training, in addition to medical applications such as patient monitoring.

Vehicle Monitoring
                  Vehicles usually contain many sensors and diagnostic devices, and provide ideal applications for wireless networks. A prime example is the use of pressure sensors in tyres, which cannot be connected by cables.

Agriculture

                  Wireless networks can help farmers monitor land and environmental conditions in order to optimize their crop yields. Such networks may require wide geographical coverage, but ZigBee addresses this issue by offering network topologies that allow the relaying of messages from node to node across the network. 

2.7 Battery Life Examples
Example 1 

High-Duty Cycle

• 5 Byte Data Transmission in intervals of 1.28 seconds

• assuming 200 mAh available battery capacity

• Battery lifetime based on Bluetooth: 15 days

• Battery lifetime based on Free scale ZigBee: 33 days

Example 2

 Event Driven Applications (security system scenario)

• Network coordinator is on all the time (not battery powered)

• Sensor transmitting every 60 seconds + 10 events per days

• Based on 2 AA batteries

• Battery lifetime based on Bluetooth: 100 days

• Battery lifetime based on Free scale ZigBee: 3559 days or 9.8 years

6   MICRO CONTROLLER

6.1 GENERAL DESCRIPTION 
          8 bit Micro controller For Beginners

6.2 Purpose
               This chapter gives you basics of embedded system, what micro controller we used, Architecture. Features, status register of the micro controller and introduction of instruction set. 

               What you will be capable of doing after this chapter?

· Able to explain embedded system and types of embedded system.

· Able to explain details of the micro controller (ATMEGA8515).

· Able to explain Architecture and features of ATMEGA8515.

· Able to explain the instruction set(Data Transfer inst and Arithmetic & Logical instruction).

                 What This Chapter Is About:

Embedded system.


· Introduction about ATMEGA8515

· Architecture and Features of ATMEGA8515

· Memories

· Status Register

· Arithmetic and Logical Instruction and Data transfer Instruction
 6.3  Embedded system  

                 Embedded system is the combination of hardware and software.  The components for the particular functions are available in a single chip. The day-to-day example for an embedded system is washing machine.

Types of embedded system:




                  In broad sense the embedded system is divided into two types, they are

· Simple embedded system

· Complex embedded system

6.3.1 Simple embedded system

                The simple embedded system is a system, which performs single          process at a time. The example of simple embedded system is washing machine.

6.3.2 Complex embedded system

             The complex embedded system is a system, which performs more   than one process at a time. The example of complex embedded system is cell phone, PDA (Personal Digital Assistant).

Microprocessor :

             A central processing unit (CPU) fabricated on one or more chips, containing the basic arithmetic, logic, and control elements of a computer that are required for processing data. 

                                               (or)

             An integrated circuit that accepts coded instructions, executes the instructions received, and delivers signals that describe its internal status. The instructions may be entered or stored internally. Also called "MPU" (microprocessor unit).

Microcontroller :

               A microcontroller is an integrated chip that is often part of an embedded system. The microcontroller includes a CPU, RAM, ROM, I/O ports, and timers like a standard computer, but because they are designed to execute only a single specific task to control a single system, they are much smaller and simplified so that they can include all the functions required on a single chip.
                   About Our Micro controller

                In Our concern we are using ATMEL micro controllers. Now we are seeing about the details of
ATMEGA8515 micro controller.

AT stands for the company name

MEGA stands for the clock frequency of the micro controller (1Mhz).

8515 is the IC no.

             According to the project here we are using various number of micro controller.

            They are ATMEGA8535, ATMEGA162, ATMEGA8, ATMEGA16 and

ATMEGA32 etc.

These micro controllers are slightly differ from one another in their features. But the entire micro controller has same architecture. 

6.4 ARCHITECTURAL  OVERVIEW 
        Architecture of Microcntroller is classified into two types they are 

         1.Data Flow 

         2.Instruction 

Data Flow:    

 There are two types of architecture in data flow.

They are

      1. Von neumann Architecture

      2.Harvard Architecture

Von Neumann Architecture:
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One shared memory for instructions (program) and data with one data bus and one address bus between processor and memory.

Instructions and data have to be fetched in sequential order (known as the Von Neumann Bottleneck), limiting the operation bandwidth. Its design is simpler than that of the Harvard architecture.

Harvard Architecture:
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The Harvard architecture uses physically separate memories for their instructions and data, requiring dedicated buses for each of them. Instructions and operands can therefore be fetched simultaneously.

Instruction Type:

      There are two types of Architecture in Instruction type

They are

CISC(Complex Instruction Set Computer)

RISC(Reduced Instruction Set Computer)

CISC:

           Most personal computers, use a CISC architecture, in which the CPU supports as many as two hundred instructions.


A CISC microprocessor contains a more complex set of instructions that it responds to. The complexity of some of these instructions means that the operation cannot be completed in one machine cycle.

RISC:

          Pronounced risk, acronym for reduced instruction set computer, a type of microprocessor that recognizes a relatively limited number of instructions. Until the mid-1980s, the tendency among computer manufacturers was to build increasingly complex CPUs that had ever-larger sets of instructions. At that time, however, a number of computer manufacturers decided to reverse this trend by building CPUs capable of executing only a very limited set of instructions. One advantage of reduced instruction set computers is that they can execute their instructions very fast because the instructions are so simple. Another, perhaps more important advantage, is that RISC chips require fewer transistors, which makes them cheaper to design and produce.

           ATMEGA8515 microcontroller dataflow architecture is Harvard Architecture and Instruction type Architecture is RISC architecture.

6.5 Features Of ATMEGA8515

  High-performance, Low-power AVR® 8-bit Microcontroller

  RISC Architecture

  130 Powerful Instructions – Most Single Clock Cycle Execution

– 32 x 8 General Purpose Working Registers

• Nonvolatile Program and Data Memories

– 8K Bytes of In-System Self-programmable Flash

– 512 Bytes EEPROM

Endurance: 100,000 Write/Erase Cycles

– 512 Bytes Internal SRAM

• I/O and Packages

– 35 Programmable I/O Lines

40-pin IC.
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  Status Register

                    The Status Register contains information about the result of the most recently executed arithmetic instruction. This information can be used for altering program flow in order to perform conditional operations. Note that the Status Register is updated after all ALU operations, as specified in the Instruction Set Reference. This will in many casesremove the need for using the dedicated compare instructions, resulting in faster and more compact code.

                   The Status Register is not automatically stored when entering an interrupt routine and restored when returning from an interrupt. This must be handled by software.

The AVR Status Register – SREG – is defined as:

[image: image14.png]



• Bit 7 – I: Global Interrupt Enable

                  The Global Interrupt Enable bit must be set for the interrupts to be enabled. The individual interrupt enable control is then performed in separate Control Registers. If the Global Interrupt Enable Register is cleared, none of the interrupts are enabled independent of the individual interrupt enable settings. The I-bit is cleared by hardware after an interrupt has occurred, and is set by the RETI instruction to enable subsequent interrupts. The Ibit can also be set and cleared by the application with the SEI and CLI instructions, as described in the instruction set reference.
• Bit 6 – T: Bit Copy Storage

             The Bit Copy instructions BLD (Bit LoaD) and BST (Bit STore) use the T-bit as source or destination for the operated bit. A bit from a register in the Register File can be copied into T by the BST instruction, and a bit in T can be copied into a bit in a register in the Register File by the BLD instruction.
• Bit 5 – H: Half Carry Flag

              The Half Carry Flag H indicates a Half Carry in some arithmetic operations. Half Carry is useful in BCD arithmetic. See the “Instruction Set Description” for detailed information.

• Bit 4 – S: Sign Bit, S = N ⊕ V

             The S-bit is always an exclusiv e or between the Negative Flag N and the Two’s Complement Overflow Flag V. 

· Bit 3 – V: Two’s Complement Overflow Flag

              The Two’s Complement Overflow Flag V supports two’s complement arithmetics. 
• Bit 2 – N: Negative Flag

             The Negative Flag N indicates a negative result in an arithmetic or logic operation. 

• Bit 1 – Z: Zero Flag

            The Zero Flag Z indicates a zero result in an arithmetic or logic operation. 

• Bit 0 – C: Carry Flag

           The Carry Flag C indicates a carry in an arithmetic or logic operation
Instruction Set

     Instruction set is classified into four types.They are

· Data Transfer Instruction

· Arithmetic and Logical Instruction

· Branch Instruction

· Bit and Bit test Instruction
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Criteria in Choosing a Microcontroller

         Meeting the computing needs of the task efficiently and cost effectively

Speed, the amount of ROM and RAM, the number of I/O ports and timers, size, packaging, power consumption

Cost per unit

2.Availability of software development tools

        assemblers, debuggers, C compilers, emulator, simulator, technical support

3.Wide availability and reliable sources of the microcontrollers.
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8 REAL TIME CLOCK

8.1 Interfacing to External Memory

                When connecting multiple devices to a microcontroller, the address and data lines of each device were conventionally connected individually.ØThis would take up precious pins on the microcontroller, result in a lot of traces on the PCB, and require more components to connect everything together. This made these systems expensive to produce and susceptible to interference and noise.ØTo solve this problem, Philips developed Inter-IC bus, or I2C, in the 1980s. I2C is a low-bandwidth, short distance protocol for on board communications. All devices are connected through two wires: serial data (SDA) and serial clock (SCL).  

[image: image23]
8.2I2CIMPLEMENTATION
Regardless of how many slave units are attached to the I2C bus, there are only two signals connected to all of them. Consequently, there is additional overhead because an addressing mechanism is required for the master device to communicate with a specific slave device. 
                    Because all communication takes place on only two wires, all devices must have a unique address to identify it on the bus. Slave devices have a predefined address. I2C has a master/slave protocol. The master initiates the communication. 
The sequences of events are: 

                     The Master device issues a start condition. This condition informs all the slave devices to listen on the serial data line for instructions. 

The Master device sends the address of the target slave device and a read/write flag. 

                      The Slave device with the matching address responds with an acknowledgement signal.Communication proceeds between the Master and the Slave on the data bus. Both the master and slave can receive or transmit data depending on whether the communication is a read or write. The transmitter sends 8-bits of data to the receiver which replies with a 1-bit acknowledgement. When the communication is complete, the master issues a stop condition indicating that everything is done.  
8.4I2CCommunicationProtocol 
Since there are only two wires, this protocol includes the extra overhead of an addressing mechanism and an acknowledgement mechanism 
 
[image: image24]
I2C has many features other important features worth mentioning. It supports multiple data speeds: 

· standard (100 kbps), 

· fast (400 kbps) and 

· high speed (3.4 Mbps) communications. 

                          Built in collision detection, 

10-bit Addressing, Mutli-master support, Data broadcast (general call).
Benefits and Drawbacks since only two wires are required, I2C is well suited for boards with many devices connected on the bus. This helps reduce the cost and complexity of the circuit as additional devices are added to the system.  
                           Due to the presence of only two wires, there is additional complexity in handling the overhead of addressing and acknowledgments.                                                                                                                         This can be inefficient in simple configurations and a direct-link interface such as SPI might be preferred
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                                        FIG 9.0
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9 LCD DISPLAY

9.1 Purpose
· This chapter gives you the details about the LCD Programming.
· What you will be capable of doing after this chapter?

· Able to explain the operation how to work in the device LCD.
· What This Chapter Is About:

· Details Of LCD

· How to write a program to display the content  in LCD

LCD

                             LCD is an  output device .Using this device we can display a character or a text thro’ microcontroller. So the LCD is connected in the port pins of microcontroller. That port are initialized as output port. 
                             We are using a 2 line LCD display.It has totally 16pins.  In one line we can display a 16 charcters .So totally 32 characters display in our LCD.


                    If we want to display a character in first position in first line means we select the particular location. Then only we can display a particular content in particular location. So if we want to display a character in first location means the starting address is $80 and for end address is &8F.Like this for second line the starting address is $C0 and the end address is $CF.

[image: image28.emf]
                                       FIG 9.1
[image: image29.png]Description

Of Terminals

Pin Pin Input/ External Function
No. Name Output Connection
1 Vss — Power VSS:GND
2 VDD = Supply VDD: +5V
3 Vo — Vicp adjustment
Register select signal
4 RS INPUT MPU "0":Instruction register (when writing)
Busy flag & address counter (When
reading)
"1":Data register (when writing & reading)
5 RW Input MPU Read/write select signal
0" for writing , "1” for reading
6 E Input MPU Operation (data read/write) enable signal
Low-order lines of data bus with 3-state,
7 bi-directional function for use in data
1 DBO0-DB3 Input MPU transaction with the MPU. These lines
10 are
not used when interfacing with a 4-bit
microprocessor.
High-order lines of data bus with 3-state,
1 bi-directional function for use in data
1 DB4-DB7 Input MPU transactions with the MPU. DB7 may also
14 be used to check the busy flag.
15 LED .+ LED BACKLIGHT | LED.+.VOLTAGE TYPE:4.2V
! Input POWER SUPPLY MAX : 4.5V
16 LED - LED.-.: GND





                                      In programming we want to display a character in LCD. First we pass some commands to the LCD thro the port pin of Microcontroller to initiate the LCD.For that we use the fourth pin of LCD.
                                      For initialization of LCD we pass the following commands,at that time the fourth pin of LCD is in LOW state.When I send a character to LCD at that time the fourth pin is in high state. 


[image: image30.emf]Block Diagram & Pin Description
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Executing
Parameter | RS | RIW |DB7 |DBG6 | DBS |DB4 | DB3 | DB2 | DB1|DBO Note time
fosc=250k
hz
Clear o[0 0| 0o o [0 [0 [0 |7 T64ms
Display
Cursorhome | 0 [ 0 [0 | 0 [0 [0 [0 [0 [1 [° T64ms
EntryMode | 0 |0 |0 | 0|0 |0 [0 [1 [1D S Increment
Set Decrement
:The display is 40,
shifted
DBO=0:The display is
not shifted
Display 0[0 [0 0|0 |0 [1 [D [C |B |DB2-TDisplayon
onloff Display off
Cursor on 40,5
Cursor off
Brinking on
Brinking off
Cursor/ 00 0| 0|0 |1 |[SIC|RL|[® |* |DB3=1:Shifts display
Display Shift one 40,5
character
SystemSet | 0 [0 |0 | 0 1 [DL [N [F |* |°
(1116 _duty) 40,5
DB3=0:1 line display
DB2=1:5.10 dots , 1/11
duty
DB2=1:5.7 dots , 1/8
duty
SetCGRAM | 0 | 0 | 0 | 1 | CG RAM address The address length | 405
Address, corresponds to that can be st is 64
cursor address address
SetDDRAM | 0 | 0 |1 | DDRAM address The address length | 405
Address that can be set is 80
address
ReadBusy | 0 | 1 | BF | Address counter used DB7=1:Busy 0s
FlagiAddress for both DD&CG RAM (instruction
Counter address not accepted)
DB7=0:Ready(for
instruction)
Write Data 0| Write data s
Read Data 1| Read data 6.5





                      Here we do the write operation only. we are not read any data from the LCD.Then here totally 8 pins(7-14pin) available for data. But we use 4 pins for data (the higher order pins(i.e..11-14Pins)).
                      To reduce the port pin we use 4 bit data bus.And this is sufficient to access a 8 bit data in the LCD The 8 bit data is spllited into two four bit data and then its stores in the buffer of LCD and then it displayed the 8bit data in the display.

                       To display a character or a text we use one driver program “lcdsub.asm”.From this program we use some functions in user program and using that corresponding function, we will display the content in LCD.So we must include the lcdsub.asm program in our main(user) program

9.4  LCD COMMAND CODES

[image: image32.emf]LCD Command Codes

Code (Hex)             Command to LCD Instruction Register

1                Clear display screen

2                Return home

4                Decrement cursor (shift cursor to left)

6                Increment cursor (shift cursor to right)

5                Shift display right

7                Shift display left

8                Display off, Cursor off

A               Display off, cursor on 

C               Display on, Cursor off

E               Display on, Cursor blinking

F               Display on, Cursor blinking

10              Shift cursor position to left        

14              Shift cursor position to right

18              Shift the entire display to the left

1C              Shift the entire display to the right

80              Force cursor to beginning of 1

st

line

C0              Force cursor to beginning of 2

nd

line

38              2 lines and 5x7 matrix


3 CONCLUSION            
                             One of the basic needs of creatures on earth is to get the required information at the right place and right time which saves its time and energy. Information could be events, physical parameters, thoughts, time, location, signals etc.

           With the rapid development of wireless technologies, it is possiblefor  wireless sensor networks due to their low-cost, simplicity and mobility. In the current study, we compared the advantages of ZigBee , and proposed a wireless solution for greenhouse monitoring and control system based on ZigBee technology.
                       As an explorative application of ZigBee technology in Chinese greenhouse, it may promote Chinese protected agriculture.
4 Coding 

#include <REG51.H>

#define LCD_PORT P1

#define MYDATA P0

sbit rs=P3^5;

sbit en=P3^4;

void LCD_INIT(void);

void LCD_INIT1(void);

void COMD_WRT(unsigned char );

void data_wrt(unsigned char );

void PRINT_LCD(unsigned char *); 

void ConversionDisplay(unsigned char val);

unsigned int i,f=0;  

unsigned char b[30];

void DELAY();

sbit ALE = P2^4;

sbit OE = P2^6;

sbit SC = P2^3;

sbit EOC = P2^5;

sbit ADDR_A = P2^0;

sbit ADDR_B = P2^1;

sbit ADDR_C = P2^2;

unsigned char msg[]="TEMP-------->";

unsigned int l,val,x,d1,d2,d3,xx,hh=1,yy; 

void ser(unsigned char x)

{

    SBUF=x;

    while(TI==0);

    TI=0;

}

void ser_str(unsigned char *ptr)

{

   while(*ptr)

   {

      ser(*ptr);


  ptr++;


}

}

unsigned char rec()

{

unsigned char t;

   while(RI==0);

    t=SBUF;


//RI=0;


return t;

  } 

void serial0(void)  interrupt 4 

{ 

   if(RI==1)


 {


    f=1;          

        COMD_WRT(0x01);



for(i=0;i<=15;i++)

        {

           b[i]=rec(); 



   data_wrt(b[i]);

           RI=0;           

         }



 COMD_WRT(0xc0);



 for(i=16;i<=25;i++)

        {

           b[i]=rec(); 



   data_wrt(b[i]);

           RI=0;           

         }



 COMD_WRT(0x01);


   }

} 
   

void main()

{  

   MYDATA = 0xFF;

   LCD_INIT1();

   SCON=0x50;

   TMOD=0x20;

   TH1=0XFD;

   IE=0x90;

   TR1=1;  

    COMD_WRT(0x80);  
 


  PRINT_LCD("WELCOME");  

   while(1)

   {   


  //PRINT_LCD("WELCOME");  


  if(f==1)


  {


  LCD_INIT();

   
  COMD_WRT(0x07);


  for(xx=0;xx<=25;xx++)


  {


  data_wrt(b[xx]);


  DELAY();DELAY();


  }  


  LCD_INIT();

   
  COMD_WRT(0x07);


   for(yy=0;yy<=12;yy++)


   {


     data_wrt(msg[yy]);


   }



     ADDR_C = 0;



     ADDR_B = 0;   //A=1 Select the channel 1




 ADDR_A = 1;




 DELAY();




 ALE = 1;

//Enable the ALE




 DELAY();




 SC = 1;        




 DELAY();




 ALE = 0;




 SC = 0;        //Start Conversion




 while(EOC==1); //wait for data conversion




 while(EOC==0);




 OE = 1;

// Enable RD




 DELAY();




 val = MYDATA;


 


  




 ConversionDisplay(val);




 OE=0; 


}

 

   }

 }


void LCD_INIT1(void)

{

   COMD_WRT(0x38);





   DELAY();





   COMD_WRT(0x01);





   DELAY();





   COMD_WRT(0x06);





   DELAY();



   COMD_WRT(0x0E);





   DELAY();



   COMD_WRT(0x80);





   DELAY();

}

//===================================================================================

void COMD_WRT(unsigned char x)

{

LCD_PORT=x;

rs=0;

en=1;

DELAY();

en=0;

}

//================================================================================

//Definition of writing data to LCD

void data_wrt(unsigned char y)

{

LCD_PORT=y;

rs=1;

en=1;

DELAY();

en=0;

}

//==========================================================================

//Definition of print data on LCD

void PRINT_LCD(unsigned char *c)

{

   while(*c)

   {



DELAY();

   

data_wrt (*c++);


}


return;

}


//==============================================================================

void DELAY()

{


unsigned int j,k;


for(j=0;j<10;j++)


for(k=0;k<1250;k++);

}

void ConversionDisplay(unsigned char val)

{

   x=val/10;

   d1=val%10;

   d2=x%10;

   d3=x/10;

   data_wrt(d3+0x30); //LSB

   data_wrt(d2+0x30); //Middle

   data_wrt(d1+0x30); //MSB

}

void LCD_INIT(void)

{

   COMD_WRT(0x38);





   DELAY();





   COMD_WRT(0x01);





   DELAY();





   COMD_WRT(0x06);





   DELAY();



   COMD_WRT(0x0C);





   DELAY();



   COMD_WRT(0x8F);





   DELAY();

}

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

//*****************I2C PROGRAM************************************

void start();

void stop(void);

void writeI2C(unsigned char Data);

unsigned char readI2C();

unsigned char readbyte(unsigned char addr);

void writebyte(unsigned char addr, unsigned char Data);

void tx_char(unsigned char x);

void ser_str(unsigned char *ptr);

unsigned char rec(void);

sbit SCL = P3^7;

sbit SDA = P3^6;

unsigned char i,j,add=0x00,st=0x00,sp,g,a[4],b[10];

/*void delay(unsigned int i)

{

   unsigned int j;

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

} */

void start()

{


SDA=1;


SCL=1;


_nop_();_nop_();


SDA=0;


_nop_();


_nop_();


SCL=0;


_nop_();


_nop_();

}

void stop(void)

{


SDA=0;


_nop_(); _nop_();


SCL=1;


_nop_(); _nop_();


SDA=1;

}

void writeI2C(unsigned char Data)

{


unsigned char i;


for(i=0;i<8;i++)


{



SDA= (Data & 0x80)? 1:0;



SCL=1;



SCL=0;



Data<<=1;


}


SCL=1;


_nop_(); _nop_();


SCL=0;

}

unsigned char readI2C()

{


unsigned char Data=0,i;


SDA=1;


for(i=0;i<8;i++)


{



SCL=1;



Data<<=1;



Data= (Data | SDA);



SCL=0;



_nop_(); _nop_();


}


_nop_(); _nop_();


SCL=1;


_nop_(); _nop_();


SCL=0;


return (Data);

}

unsigned char readbyte(unsigned char addr)

{


unsigned char Data;


start();


writeI2C(0xA0);


writeI2C(addr);


start();


writeI2C(0xA1);


Data=readI2C();


stop();


return(Data);

}

void writebyte(unsigned char addr, unsigned char Data)

{


start();


writeI2C(0xA0);


writeI2C(addr);


writeI2C(Data);


stop();
[image: image33.jpg]


[image: image34.jpg]


[image: image35.jpg]


[image: image36.jpg]


  
5.  REFERENCE
 Zigbee                       www.zigbee.org
 Microcontroller       www.atmel.com 























































PAGE  
48

[image: image37.wmf][image: image38.wmf][image: image39.png]Slave Address



[image: image40.png]spA

scL



[image: image41.png]. ZigBee Coordinator (FFD)

‘ ZigBee Router (FFD)

O ZigBee End Device (RED or FED)

> MeshLink




