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                        A.   INTRODUCTION OF THE ORGANISATION
                                                              (USHA MARTIN , LIMITED)

1960 - The Company was incorporated as Usha Martin Black (Wire Ropes) Limited having its wire rope plant at Ranchi. The name was changed to Usha Martin Black Ltd. in 1979 and further changed to Usha Martin Industries Ltd.(UMIL) in 1983. 

1965 - UMIL promoted Usha Ismal Ltd. (UIL) in collaboration with CCL Systems Ltd of UK for the manufacture of fittings and accessories, equipment for pre-stressed concrete system, wire ropes and wire ropes splicing equipment at Ranchi. UIL merged with UMIL in 1990 and became a division of the company.

1971 - UMIL promoted Usha Alloy Steels Limited (UASL) for the manufacture of billets at Jamshedpur. UASL merged with UMIL in 1988.

1975 - UASL acquired an ongoing rolling mill at Agra.

1975 - UMIL set up its Machinery Division at Bangalore for the manufacture of Wire Drawing and allied machines in technical collaboration with Marshall Richards Barcro Limited (MRB) of UK.

1979 - In order to obtain steady supply of wire rods for its wire rope plant, UASL set up a Wire Rod Rolling Mill at Jamshedpur.

1987 - UMIL, alongwith Bihar State Electronics Development Corporation, promoted Usha Beltron Ltd. (UBL) in collaboration with AEG KABEL of Germany for the manufacture of Jelly Filled Telephone Cables.

1997 - UMIL merged with UBL wef 1st October, 1997.

2000- Acquisition of speciality wire rope manufacturing plant in UK “Brunton Shaw”

2000- Commisioning of 25 mw thermal power plant for captive consumption.

2001- – Commisioning of 2nd sms to enhance capacity and produce quality specialty steel.

2003- Usha Beltron Ltd Changed its name to “Usha Martin Limited( UML). UML created Fine Cord Plasticated coated Fine wires, household wire, Polymer coated wire, Fine Ropes & Bright Bars manufacturing facilities in Tatisilwai- Ranchi. 

At present, the group has three principal manufacturing divisions of Wire & Wire Rope, Steel and Cables.

Wire and Wire Rope Division 



The ISO 9001-certified 100,000 MT / annum manufacturing facilities at Ranchi (Eastern India) is amongst the top four wire rope producers in the world. Since its inception, the division has continuously developed and expanded its range of product offerings and is considered a pioneer in certain classes of products in India. Steel wire ropes manufactured by the division find wide applications in oil exploration, mining, elevators, Crane, fishing, construction, load transportation and general engineering sectors.

Steel Division 


A backward integration initiative, the Usha Alloys & Steels Division (UASD) at Jamshedpur is one of the largest amongst secondary steel manufacturers of speciality steel long products in India. With ISO 9002 certified facilities, UASD has pioneered the unique process of steel making through mini blast furnace-arc furnace route which ensures superior quality of steel at a lower cost. UASD serves a range of industries like automobile, general engineering, fasteners, railways, defence and power. 
Apart from these, the Group has three other divisions.

 

Machinery Division



This ISO 9001 unit located at Bangalore was set up in 1974 to manufacture Wire Drawing and allied machines. Over the years, the division has added a wide range of Wire, Wire Rope and Cable machinery to its product range and is now the leader in this field in India. The division started with technical collaboration with M/s Marshall Richards Barcro of UK and subsequently has collaborated with internationally reputed firms like De-Angeli Industries SPA, Italy, Stolberger Maschinenfabrik, Germany, Hi-Draw Machinery Ltd, UK and Redaelli Techna Meccanica, Italy. A faciltity in ranchi has also been created for manufacturing machines required for Wire Drawing and Stranding Applications.

Usha Ismal Division


This unit, having manufacturing unit in Ranchi ( Eastern India), is the leader in the field of pre-stressing equipment & accessories and also executes pre-stressing job on turnkey basis. Besides, it provides services for jointing of reinforcement bars by mechanical splicing. All major civil contractors of National Highway Authority of India , Indian Railways, PWD are regular users of these products and services.

It also offers hydraulic presses & accessories for manufacturing mechanically spliced wire rope slings, machines for proof load testing of wire rope slings, and die-less hand operated hydraulic crimping tools. These products find wide application with Steel Plants, Port Trusts, Oil Sector, Heavy Engineering Industry, Electricity Boards, Electrical Contractors, Factories etc..



Cables Division Under UM Cables (A Subsidiary of Usha Martin Ltd)


The Cable Division of Usha Martin Limited has emerged as a leading manufacturer of jelly-filled underground telecommunication cables in India.The sophisticated manufacturing facilities, which went on stream in 1988, are located in a 24 acre complex at Tatisilwai, near Ranchi in the state of Jharkhand in India. The company integrates technology from KABEL RHEYDT (formerly AEG KABLE), GERMANY, a member of Alcatel Group - is rated as one of the most efficient plants in the country and a benchmark in the industry.The 6.5 Mn Conductor Kilometer Plant includes computer - controlled critical equipments, imported from International Leaders in cable technology. State-of-the-art equipments combined with technical expertise produce International Quality Jelly Filled Telecommunication Cables. 

       

                
Usha Martin has unparalleled technical excellence in manufacturing Custom Built STRUCTURAL ROPES, STRANDS, STAY CABLES and strengthening of structures in the country. Providing required in-house developed End Fixtures in a Ready-to-Install condition and complete solution to the customer under controlled condition. Improvement and long term durability of Structures of all uses, Public Infrastructure, Commercial Infrastructure, High-rise Buildings & small structures. In addition to manufacturing Structural Cables, Groups know-how for all Services involved in the repair, maintenance and strengthening of Structures.

USHA ROPES, ranging from 2 mm to 100 mm diameter find varied applications. The wide range of products are used in underground mining, surface mining, mooring, onshore and offshore drilling, fishing, elevators, cranes, aerial haulage and track installations besides various general engineering applications. Pre-stretched ropes, locked coil wire ropes and spiral strands made in Usha Martin are used in suspension bridges, antenna masts etc.

Backed by a strong international distribution network our ropes have found a place in differnt corners of the world.


UM CABLES LTD, a wholly owned subsidiary of Usha Martin is a leading manufacturer of Optic Fibre and Jelly Filled Telecommunication Cables presently 50% of the product is exported. 

The sophisticated manufacturing facility went on stream in 1997 and is located at Silvassa on the West Coast of India . During the last few years the original Usha Martin manufacturing facility at Ranchi (called Usha Beltron Ltd) has been relocated to Silvassa enabling it to expand with the growth of business.

Usha Martin Cables is one of the most efficient manufacturing plant in the country.

1. The plant includes computer controlled critical equipment imported from international leaders in cable technology. The state-of-the art equipment combined with technical expertise produce international quality Telecom Cables.


2. The plant is ISO 9000-2000 and ISO-14001 Certified.


An added strength of the company is its making expertise which is not only trained to understand the need and specifications of the customer but is also geared to provide customer support service.

Our Products confirm to International and Indian specifications and can be tailored to specific customer needs.


Our product range includes

1.Jelly Fibre Telecom Cables


2.Optic Fibre Cables


3.Indoor Telecommunication Cable


4. House Wiring

Speciality Steel - An Introduction

Usha Martin ltd is one of the leading special steel manufacturer in the country today. Products are manufactured in the form of wire rods and straight bars. After rolling, facilities of annealing.( Bell annealing furnace and Bogie hearth furnace), wire drawing and bright bar drawing is available. 

There is a growth of apprx 40% in sales of special steel products in last 3 years of time. To mention , Usha Martin Ltd produces various types of special steel ( Alloy steel, Bearing grade steel, Free Cutting, Leaded steel, Cold heading quality steel including boron steel, Low Carbon & Medium Carbon steel , Spring Steel etc.)

Wire rods are available in the size range of 5.0mm to 25.4mm. Straight bars are available in round and hexagonal sections. Round section ranges from 25mm to 75mm. We do manufacture flat sections for leaf spring application for direct OEM consumption.

Usha Martin has got a modern steel making and rolling mill facility. With continuous endeavor for improvement, technical upgradation of manufacturing facilities and dedicated work force, Usha Martin become your reliable, dedicated and long term business partner in the years to come.

Wires and Strands remain the core business focus at Usha Martin. The ISO 9001-certified manufacturing facilities at Ranchi (Eastern India) is among the most modern and the largest in the world. Wire and Strands forms a major focus area of the business. Usha Martin is India's second largest manufacturer of wires and strands, successfully servicing a variety of areas. Industries such as Automobiles, General Engineering, Power , Infrastructure and construction, and speciality products have been using our products for a number of years. 

With its state of the art manufacturing unit at Ranchi and its extensive market reach, the company has been a significant player in the wire market. The ISO certified manufactuing unit conforms to the best practices and highest quality systems. Due to its intenationally recognised systems and standards Usha Martin Wires and strands have made a mark for themselves the world over.

Our Wire Rope Division based at Ranchi is equipped to produce 50,000 MT of steel wire ropes annually. We are one of the largest manufacturers of wire and wire ropes in the world. Our ropes find varied use in different parts of the world. Known for their excellent quality, long life and low maintenance, our ropes are the preferred choice of customers across nations. 

Steel Cord for Conveyor Belt


Conveyor belts - one of the most popular means for bulk material handling - finds widespread application in mines, cement and coal industries, ports & terminals, power stations etc. When reinforced with steel cord these belts last longer, allow higher operating speeds and offer better shock and rupture resistance than conventional fibre reinforced belts. In addition, very low elongation and absence of creep, makes steel cord the ideal reinforcement for long haul, high strength belts (from 500 to 2000 N per mm of belt width.

In March 2003, the US $ 300 million Usha Martin Group, entered into a Joint Venture with Gustav Wolf, Germany for production of Steel Cords for Conveyor Belts at a special facility set-up adjacent to the main Wire & Wire Rope plant at Ranchi and known as Gustav Wolf Speciality Cords Limited. Gustav Wolf, Germany is one of the global pioneers in producing Steel Cord for Conveyor belts with decades of experience behind them and with all major Conveyor Belt manufacturers on their customer list. 


Through effective synergy of years of conveyor belt experience of Gustav Wolf with rope making expertise of Usha Martin, we have become the pioneer and the only producer of Steel Cords for Conveyor Belts in this country. With state-of-art machinery and latest technology from Gustav Wolf, our cords provide an optiomised high tensile yet flexible reinforcement to the Conveyor Belts and enables reliable and high capacity Conveyor Systems to be used. Our flexibility to supply in ready-to-fit spools as well as in giant master spools, gives our customers the option to procure in exact lengths, thus reducing operational cost and downtime

                  1.     PROJECT  PURPOSE :

Project is the platform to enhance the theoretical knowledge into the practical way and is also the basic need of the Enggineering . In the world of Electronics changes is going on regularly in the technology . To make the project interesting and challenging we choosen the project on Microcontroller . As the microcontroller and its features are much more and doing the project in microcontroller at Usha Martin is again a great opportunity for us. As the features and  application of microcontroller is so much flexible and enriched we selected this project.

             Hence by getting these various aspects we tried to do this challenging and interesting live project.

     2.    Selection  for  ATMega8535 Microcontroller  :

        As the microcontroller have various features for various subsequent requirement . the Atmega 8535 microcontroller  provides a highly flexible and cost effective solution , like it contains 8k-bytes on-chip in system reprogrammable flash memory for program  storage , inbuilt analog to digital converter (ADC) of 8-channel device with 10-bit resolution and also has an on-chip Brown-out Detection (BOD) circuit for monitoring the supply voltage during operation .

         Hence by getting this much various advantage with the Atmega8535 microcontroller we have selected this project. 

                   3.1    Atmega8535 (8-bit microcontroller)
The ATmega8535 is a low-power CMOS 8-bit microcontroller based on the AVR  enhanced RISC architecture. By executing instructions in a single clock cycle, the  ATmega8535 achieves throughputs approaching 1 MIPS per MHz allowing the system  designer to optimize power consumption versus processing speed.

BLOCK DIAGRAM:

[image: image1.wmf]                               

                            The AVR core combines a rich instruction set with 32 general purpose working registers. All 32 registers are directly connected to the Arithmetic Logic Unit (ALU), allowing two independent registers to be accessed in one single instruction executed in one clock cycle. The resulting architecture is more code efficient while achieving throughputs up to ten times faster than conventional CISC microcontrollers.

                              The ATmega8535 provides the following features: 8K bytes of In-System Programmable Flash with Read-While-Write capabilities, 512 bytes EEPROM, 512 bytes SRAM, 32 general purpose I/O lines, 32 general purpose working registers, three flexible Timer/Counters with compare modes, internal and external interrupts, a serial programmable USART, a byte oriented Two-wire Serial Interface, an 8-channel, 10-bit ADC with optional differential input stage with programmable gain in TQFP package, a programmable Watchdog Timer with Internal Oscillator, an SPI serial port, and six software selectable power saving modes. The Idle mode stops the CPU while allowing the SRAM, Timer/Counters, SPI port, and interrupt system to continue functioning. The Power-down mode saves the register contents but freezes the Oscillator, disabling all other chip functions until the next interrupt or Hardware Reset. In Power-save mode, the asynchronous timer continues to run, allowing the user to maintain a timer base while the rest of the device is sleeping. The ADC Noise Reduction mode stops the CPU and all I/O modules except asynchronous timer and ADC, to minimize switching noise during ADC conversions. In Standby mode, the crystal/resonator Oscillator is running while the rest of the device is sleeping. This allows very fast start-up combined with low-power consumption. In Extended Standby mode, both the main Oscillator and the asynchronous timer continue to run.

                              The device is manufactured using Atmel’s high density nonvolatile memory technology. The On-chip ISP Flash allows the program memory to be reprogrammed In-System through an SPI serial interface, by a conventional nonvolatile memory programmer, or by an On-chip Boot program running on the AVR core. The boot program can use any interface to download the application program in the Application Flash memory. Software in the Boot Flash section will continue to run while the Application Flash section is updated, providing true Read-While-Write operation. By combining an 8-bit RISC CPU with In-System Self-Programmable Flash on a monolithic chip, the Atmel ATmega8535 is a powerful microcontroller that provides a highly flexible and cost effective solution to many embedded control applications. The ATmega8535 AVR is supported with a full suite of program and system development tools including: C compilers, macro assemblers, program debugger/simulators, In-Circuit Emulators, and evaluation kits.

Pin configuration :    figure:-   pinout  Atmega8535 
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3.2 AVR CPU Core  :

Introduction: This section discusses the AVR core architecture in general. The main function of the CPU core is to ensure correct program execution. The CPU must therefore be able to access memories, perform calculations, control peripherals, and handle interrupts.

[image: image3.wmf]
In order to maximize performance and parallelism, the AVR uses a Harvard architecture – with separate memories and buses for program and data. Instructions in the program memory are executed with a single level pipelining. While one instruction is being executed, the next instruction is pre-fetched from the program memory. This concept enables instructions to be executed in every clock cycle. The program memory is In- System Re-Programmable Flash memory. The fast-access Register File contains 32 x 8-bit general purpose working registers with a single clock cycle access time. This allows single-cycle Arithmetic Logic Unit (ALU) operation. In a typical ALU operation, two operands are output from the Register File the operation is executed, and the result is stored back in the Register File – in one clock cycle.

Six of the 32 registers can be used as three 16-bit indirect address register pointers for Data Space addressing – enabling efficient address calculations. One of the these address pointers can also be used as an address pointer for look up tables in Flash program memory. These added function registers are the 16-bit X-, Y-, and Z-registers, described later in this section.

                        The ALU supports arithmetic and logic operations between registers or between a constant and a register. Single register operations can also be executed in the ALU. After an arithmetic operation, the Status Register is updated to reflect information about the result of the operation.

                          Program flow is provided by conditional and unconditional jump and call instructions, able to directly address the whole address space. Most AVR instructions have a single 16-bit word format. Every program memory address contains a 16- or 32-bit instruction.

                          Program Flash memory space is divided in two sections, the Boot Program section and the Application Program section. Both sections have dedicated Lock bits for write and read/write protection. The SPM instruction that writes into the Application Flash memory section must reside in the Boot Program section.

                           During interrupts and subroutine calls, the return address Program Counter (PC) is stored on the Stack. The Stack is effectively allocated in the general data SRAM, an consequently the Stack size is only limited by the total SRAM size and the usage of the SRAM. All user programs must initialize the SP in the reset routine (before subroutines or interrupts are executed). The Stack Pointer SP is read/write accessible in the I/O space. The data SRAM can easily be accessed through the five different addressing modes supported in the AVR architecture.

                           The memory spaces in the AVR architecture are all linear and regular memory maps

.

                             A flexible interrupt module has its control registers in the I/O space with an additional Global Interrupt Enable bit in the Status Register. All interrupts have a separate Interrupt Vector in the Interrupt Vector table. The interrupts have priority in accordance with their Interrupt Vector position. The lower the Interrupt Vector address, the higher the priority. The I/O memory space contains 64 addresses for CPU peripheral functions as Control Registers, SPI, and other I/O functions. The I/O Memory can be accessed directly, or as the Data Space locations following those of the Register File, 0x20 - 0x5F.

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 cases, remove 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: image4.wmf]
General Purpose Register File:

                The Register File is optimized for the AVR Enhanced RISC instruction set. In order to achieve the required performance and flexibility, the following input/output schemes are supported by the Register File:

• One 8-bit output operand and one 8-bit result input

• Two 8-bit output operands and one 8-bit result input

• Two 8-bit output operands and one 16-bit result input

• One 16-bit output operand and one 16-bit result input

               The structure of the 32 general purpose working registers in the CPU.

 AVR CPU General Purpose Working Registers Most of the instructions operating on the Register File have direct access to all registers, and most of them are single cycle instructions.

               Each register is also assigned a data memory address, mapping

them directly into the first 32 locations of the user Data Space. Although not being physically implemented as SRAM locations, this memory organization provides great flexibility in access of the registers, as the X-, Y-, and Z-pointer Registers can be set to index any register in the file.

3.3  Stack Pointer:     The Stack is mainly used for storing temporary data, for storing local variables and for storing return addresses after interrupts and subroutine calls. The Stack Pointer Register always points to the top of the Stack. Note that the Stack is implemented as growing from higher memory locations to lower memory locations. This implies that a Stack PUSH command decreases the Stack Pointer.

                                   The Stack Pointer points to the data SRAM Stack area where the Subroutine and Interrupt Stacks are located. This Stack space in the data SRAM must be defined by the program before any subroutine calls are executed or interrupts are enabled. The Stack Pointer must be set to point above 0x60. The Stack Pointer is decremented by one when data is pushed onto the Stack with the PUSH instruction, and it is decremented by two when the return address is pushed onto the Stack with subroutine call or interrupt. The Stack Pointer is incremented by one when data is popped from the Stack with the POP instruction, and it is incremented by two when data is popped from the Stack with return from subroutine RET or return from interrupt RETI.

                                     The AVR Stack Pointer is implemented as two 8-bit registers in the I/O space. The number of bits actually used is implementation dependent. Note that the data space in some implementations of the AVR architecture is so small that only SPL is needed. In this case, the SPH Register will not be present.

[image: image5.wmf]
3.4  AVR ATmega8535 Memories:

This section describes the different memories in the ATmega8535. The AVR architecture has two main memory spaces, the Data Memory and the Program Memory space. In addition, the ATmega8535 features an EEPROM Memory for data storage. All three memory spaces are linear and regular

In-System Reprogrammable Flash Program Memory:

                        The ATmega8535 contains 8K bytes On-chip In-System Reprogrammable Flash memory for program storage. Since all AVR instructions are 16 or 32 bits wide, the Flash is organized as 4K x 16. For software security, the Flash Program memory space is divided into two sections, Boot Program section and Application Program section. The Flash memory has an endurance of at least 10,000 write/erase cycles. The ATmega8535 Program Counter (PC) is 12 bits wide, thus addressing the 4K program memory locations. 

Constant tables can be allocated within the entire program memory address space.                            

   Timing diagrams for instruction fetch and execution are presented in “Instruction Execution Timing”.

The Parallel Instruction Fetches and Instruction Executions:

[image: image6.wmf]
Single Cycle ALU Operation :

[image: image7.png]ckgpy
Total Execution Time

Register Operands Fetch
ALU Operation Execute

Result Write Back

ul

T2

T





               Program Memory Map :

                                         [image: image8.wmf]
3.5  System Clock and Clock Options
Clock Systems and their Distribution:

Figure presents the principal clock systems in the AVR and their distribution. All of the clocks need not be active at a given time. In order to reduce power consumption, the clocks to modules not being used can be halted by using different sleep modes, as described in “Power Management and Sleep Modes” . The clock systems are detailed below.

 Clock Distribution:

                [image: image9.wmf]
Low-frequency Crystal Oscillator:

                      To use a 32.768 kHz watch crystal as the clock source for the device, the Low-frequency Crystal Oscillator must be selected by setting the CKSEL Fuses to “1001”. The crystal should be connected as shown in fig.

                            [image: image10.wmf]
 By programming the CKOPT Fuse, the user can enable internal capacitors on XTAL1 and XTAL2, thereby removing the need for external capacitors. The internal capacitors have a nominal value of 36 pF. When this Oscillator is selected, start-up times are determined by the SUT fuses as shown in table.

Start-up Times for the Low-frequency Crystal Oscillator Clock Selection.

[image: image11.wmf]
External Clock :To drive the device from an external clock source, XTAL1 should be driven as shown in Figure . To run the device on an external clock, the CKSEL Fuses must be programmed to “0000”. By programming the CKOPT Fuse, the user can enable an internal 36 pF capacitor between XTAL1 and GND.

                                           [image: image12.wmf]
Timer/Counter Oscillator: For AVR microcontrollers with Timer/Counter Oscillator pins (TOSC1 and TOSC2), the crystal is connected directly between the pins. No external capacitors are needed. The Oscillator is optimized for use with a 32.768 kHz watch crystal. Applying an external clock source to TOSC1 is not recommended.

3.6  Power Management and Sleep Modes:

                               Sleep modes enable the application to shut down unused modules in the MCU, thereby saving power. The AVR provides various sleep modes allowing the user to tailor the power consumption to the application’s requirements.

                              To enter any of the six sleep modes, the SE bit in MCUCR must be written to logic one and a SLEEP instruction must be executed. The SM2, SM1, and SM0 bits in the MCUCR Register select which sleep mode (Idle, ADC Noise Reduction, Power-down, Power-save, Standby, or Extended Standby) will be activated by the SLEEP instruction. If an enabled interrupt occurs while the MCU is in a sleep mode, the MCU wakes up. The MCU is then halted for four cycles in addition to the start-up time, it executes the interrupt routine, and resumes execution from the instruction following SLEEP. The contents of the Register File and SRAM are unaltered when the device wakes up from sleep. If a Reset occurs during sleep mode, the MCU wakes up and executes from the Reset Vector.

Idle Mode :   When the SM2..0 bits are written to 000, the SLEEP instruction makes the MCU enter Idle mode, stopping the CPU but allowing SPI, USART, Analog Comparator, ADC, Twowire Serial Interface, Timer/Counters, Watchdog, and the interrupt system to continue operating. This sleep mode basically halts clkCPU and clK FLASH, while allowing the other clocks to run.

                         Idle mode enables the MCU to wake up from external triggered interrupts as well as internal ones like the Timer Overflow and USART Transmit Complete interrupts. If wake-up from the Analog Comparator interrupt is not required, the Analog Comparator can be powered down by setting the ADC bit in the Analog Comparator Control and Status register – ACSR. This will reduce power consumption in Idle mode. If the ADC is enabled, a conversion starts automatically when this mode is entered.

ADC Noise Reduction Mode : When the SM2..0 bits are written to 001, the SLEEP instruction makes the MCU enter ADC Noise Reduction mode, stopping the CPU but allowing the ADC, the External Interrupts, the Two-wire Serial Interface address watch, Timer/Counter2 and the Watchdog to continue operating (if enabled). This sleep mode basically halts clkI/O, clkCPU, and clk- FLASH, while allowing the other clocks to run.

                         This improves the noise environment for the ADC, enabling higher resolution measurements. If the ADC is enabled, a conversion starts automatically when this mode is entered. Apart from the ADC Conversion Complete interrupt, only an External Reset, a Watchdog Reset, a Brown-out Reset, a Two-wire Serial Interface address match interrupt, a Timer/Counter2 interrupt, an SPM/EEPROM ready interrupt, an external level interrupt on INT0 or INT1, or an external interrupt on INT2 can wake up the MCU from ADC Noise Reduction mode.

Power-down Mode  :   When the SM2..0 bits are written to 010, the SLEEP instruction makes the MCU enter Power-down mode. In this mode, the External Oscillator is stopped, while the External Interrupts, the Two-wire Serial Interface address watch, and the Watchdog continue operating (if enabled). Only an External Reset, a Watchdog Reset, a Brown-out Reset, a Two-wire Serial Interface address  match interrupt, an external level interrupt on INT0 orINT1, or an external interrupt on INT2 can wake up the MCU. This sleep mode basically halts all generated clocks, allowing operation of asynchronous modules only.

                                      When waking up from Power-down mode, there is a delay from the wake-up condition  occurs until the wake-up becomes effective. This allows the clock to restart and become stable after having been stopped. The wake-up period is defined by the same CKSEL fuses that define the Reset Time-out period 

Power-save Mode:    When the SM2..0 bits are written to 011, the SLEEP instruction makes the MCU enter Power-save mode. This mode is identical to Power-down, with one exception: If Timer/Counter2 is clocked asynchronously, i.e., the AS2 bit in ASSR is set, Timer/Counter2 will run during sleep. The device can wake up from either Timer Overflow or Output Compare event from Timer/Counter2 if the corresponding Timer/Counter2 interrupt enable bits are set in TIMSK, and the Global Interrupt Enable bit in SREG is set. If the asynchronous timer is NOT clocked asynchronously, Power-down mode is recommended instead of Power-save mode because the contents of the registers in the asynchronous timer should be considered undefined after wake-up in Power-save mode if AS2 is 0. 

                            This sleep mode basically halts all clocks except clkASY, allowing operation only of asynchronous modules, including Timer/Counter2 if clocked asynchronously.

Standby Mode: When the SM2..0 bits are 110 and an external crystal/resonator clock option is selected, the SLEEP instruction makes the MCU enter Standby mode. This mode is identical to Power-down with the exception that the Oscillator is kept running. From Standby mode, the device wakes up in six clock cycles.

Extended Standby Mode: When the SM2..0 bits are 111 and an external crystal/resonator clock option is selected, the SLEEP instruction makes the MCU enter Extended Standby mode. This mode is identical to Power-save mode with the exception that the Oscillator is kept running. From Extended Standby mode, the device wakes up in six clock cycles. 

3.7  Watchdog Timer : 

                                    The Watchdog Timer is clocked from a separate On-chip Oscillator which runs at 1 MHz. This is the typical value at VCC = 5V. See characterization data for typical values at other VCC levels. By controlling the Watchdog Timer prescaler, the Watchdog Reset interval can be adjusted. The WDR – Watchdog Reset – instruction resets the Watchdog Timer. The Watchdog Timer is also reset when it is disabled and when a Chip Reset occurs. Eight different clock cycle periods can be selected to determine the reset period. If the reset period expires without another Watchdog Reset, the ATmega8535 resets and executes from the Reset Vector. 

                                  To prevent unintentional disabling of the Watchdog or unintentional change of Time-out period, three different safety levels are selected by the Fuses S8535C and WDTON. Safety level 0 corresponds to the setting in AT90S8535. There is no restriction on enabling the WDT in any of the safety levels.

[image: image13.wmf]
Watchdog Reset: When the Watchdog times out, it will generate a short reset pulse of one CK cycle duration. On the falling edge of this pulse, the delay timer starts counting the Time-out period tTOUT.

[image: image14.wmf]
3.8  I/O-Ports

Introduction: All AVR ports have true Read-Modify-Write functionality when used as general digital I/O ports. This means that the direction of one port pin can be changed without unintentionally changing the direction of any other pin with the SBI and CBI instructions. The same applies when changing drive value (if configured as output) or enabling/disabling of pull-up resistors (if configured as input). Each output buffer has symmetrical drive characteristics with both high sink and source capability. The pin driver is strong enough to drive LED displays directly. All port pins have individually selectable pull-up resistors with a supply-voltage invariant resistance. All I/O pins have protection diodes to both VCC and Ground as indicated in Figure. 

 I/O Pin Equivalent Schematic:

                    [image: image15.wmf]
All registers and bit references in this section are written in general form. A lower case“x” represents the numbering letter for the port, and a lower case “n” represents the bit number. However, when using the register or bit defines in a program, the precise form must be used. For example, PORTB3 for bit no. 3 in Port B, here documented generally as PORTxn. The physical I/O Registers and bit locations are listed in “Register Description for I/O-Ports” .

                             Three I/O memory address locations are allocated for each port, one each for the Data Register – PORTx, Data Direction Register – DDRx, and the Port Input Pins – PINx. The Port Input Pins I/O location is read only, while the Data Register and the Data Direction Register are read/write. In addition, the Pull-up Disable – PUD bit in SFIOR disables the pull-up function for all pins in all ports when set.

                         Most port pins are multiplexed with alternate functions for the peripheral features on the device. How each alternate function interferes with the port pin is described in “Alternate Port Functions” . Refer to the individual module sections for a full description of the alternate functions.

Note that enabling the alternate function of some of the port pins does not affect the use

of the other pins in the port as general digital I/O.

3.9  Serial Peripheral Interface – SPI:

The Serial Peripheral Interface (SPI) allows high-speed synchronous data transfer between the ATmega8535 and peripheral devices or between several AVR devices.

The ATmega8535 SPI includes the following features:

• Full Duplex, Three-wire Synchronous Data Transfer

• Master or Slave Operation

• LSB First or MSB First Data Transfer

• Seven Programmable Bit Rates

• End of Transmission Interrupt Flag

• Write Collision Flag Protection

• Wake-up from Idle Mode

• Double Speed (CK/2) Master SPI Mode
[image: image16.wmf]
                    The interconnection between Master and Slave CPUs with SPI. The system consists of two Shift Registers, and a Master clock generator. The SPI Master initiates the communication cycle when pulling low the Slave Select SS pin of the desired Slave. Master and Slave prepare the data to be sent in their respective Shift Registers, and the Master generates the required clock pulses on the SCK line to interchange data. Data is always shifted from Master to Slave on the Master Out – Slave In, MOSI, line, and from Slave to Master on the Master In – Slave Out, MISO, line. After each data packet, the Master will synchronize the Slave by pulling high the Slave Select, SS, line. When configured as a Master, the SPI interface has no automatic control of the SS line. This must be handled by user software before communication can start. When this is done, writing a byte to the SPI Data Register starts the SPI Clock Generator, and the hardware shifts the eight bits into the Slave. After shifting one byte, the SPI clock generator stops, setting the end of Transmission Flag (SPIF). If the SPI Interrupt Enable bit (SPIE) in the SPCR Register is set, an interrupt is requested. The Master may continue the Slave Select, SS line. The last incoming byte will be kept in the buffer register for later use. When configured as a Slave, the SPI interface will remain sleeping with MISO tri-stated as long as the SS pin is driven high. In this state, software may update the contents of the SPI Data Register, SPDR, but the data will not be shifted out by incoming clock pulses on the SCK pin until the SS pin is driven low. As one byte has been completely shifted, the end of Transmission Flag, SPIF is set. If the SPI Interrupt Enable bit, SPIE, in the SPCR Register is set, an interrupt is requested. The Slave may continue to place new data to be sent into SPDR before reading the incoming data. The last incoming byte will be kept in the buffer register for later use.

3.10 USART : 

                    The Universal Synchronous and Asynchronous serial Receiver and Transmitter (USART) is a highly flexible serial communication device. The main features are:

• Full Duplex Operation (Independent Serial Receive and Transmit Registers)

• Asynchronous or Synchronous Operation

• Master or Slave Clocked Synchronous Operation

• High Resolution Baud Rate Generator

• Supports Serial Frames with 5, 6, 7, 8, or 9 Data Bits and 1 or 2 Stop Bits

• Odd or Even Parity Generation and Parity Check Supported by Hardware

• Data Over Run Detection

• Framing Error Detection

• Noise Filtering Includes False Start Bit Detection and Digital Low Pass Filter

• Three Separate Interrupts on TX Complete, TX Data Register Empty and RX Complete

• Multi-processor Communication Mode

• Double Speed Asynchronous Communication Mode

[image: image17.wmf]
The three main parts of the USART (listed from the top): Clock Generator, Transmitter and Receiver. Control registers are shared by all units. The clock generation logic consists of synchronization logic for external clock input used by synchronous slave operation, and the baud rate generator. The XCK (Transfer Clock) pin is only used by Synchronous Transfer mode. The Transmitter consists of a single write buffer, a serial Shift Register, Parity Generator and control logic for handling different serial frame formats. The write buffer allows a continuous transfer of data without any delay between frames. The Receiver is the most complex part of the USART module due to its clock and data recovery units. The recovery units are used for asynchronous data reception. In addition to the recovery units, the Receiver includes a Parity Checker, control logic, a Shift Register and a two level receive buffer (UDR). The Receiver supports the same frame formats as the Transmitter, and can detect frame error, data overrun and parity errors.

USART Initialization : The USART has to be initialized before any communication can take place. The initialization process normally consists of setting the baud rate, setting frame format and enabling the Transmitter or the Receiver depending on the usage. For interrupt driven USART operation, the Global Interrupt Flag should be cleared (and interrupts globally disabled) when doing the initialization. Before doing a re-initialization with a changed baud rate or frame format, be sure that there are no ongoing transmissions during the period the registers are changed. The TXC Flag can be used to check that the Transmitter has completed all transfers and the RXC Flag can be used to check that there are no unread data in the receive buffer. Note that the TXC Flag must be cleared before each transmission (before UDR is written) if it is used for this purpose.

.                                                                                                                                                                    

3.11  Two-wire Serial Interface

Features :

• Simple yet Powerful and Flexible Communication Interface, only Two Bus      Lines Needed

• Both Master and Slave Operation Supported

• Device can Operate as Transmitter or Receiver

• 7-bit Address Space Allows up to 128 Different Slave Addresses

• Multi-master Arbitration Support

• Up to 400 kHz Data Transfer Speed

• Slew-rate Limited Output Drivers

• Noise Suppression Circuitry Rejects Spikes on Bus Lines

• Fully Programmable Slave Address with General Call Support

• Address Recognition Causes Wake-up when AVR is in Sleep Mode
Overview of the TWIModule :

                               The TWI module is comprised of several sub modules, as shown in Figure. All registers drawn in a thick line are accessible through the AVR data bus.

[image: image18.wmf]
3.12   Analog-to-Digital Converter :

Features :

• 10-bit Resolution

• 0.5 LSB Integral Non-linearity

• ±2 LSB Absolute Accuracy

• 65 - 260 μs Conversion Time

• Up to 15 kSPS at Maximum Resolution

• 8 Multiplexed Single Ended Input Channels

• 7 Differential Input Channels

• 2 Differential Input Channels with Optional Gain of 10x and 200x(1)

• Optional Left Adjustment for ADC Result Readout

• 0 - VCC ADC Input Voltage Range

• Selectable 2.56V ADC Reference Voltage

• Free Running or Single Conversion Mode

• ADC Start Conversion by Auto Triggering on Interrupt Sources

• Interrupt on ADC Conversion Complete

• Sleep Mode Noise Canceler
[image: image19.wmf]
 3.13 [image: image20.wmf]       

                                                        3.14     ANEXURE
                                                     PART LIST / PRICE LIST

COMPONENTS                                                Rs:

LCD                                                                               300

ATmega8535 IC                                                            400

CRYSTAL (8Mhz)                                                          15

MAX 232, RS232(Level controller) IC                          35

100 mf inductor                                                               35

RESISTORS(47 kohm ,100kohm,1kohm )                    

VR1,VR3(10Kohm) preset (2pc)                                    10

VR2(10Kohm) Trim Potentiometer                                10

DECODER (3 to 8) 2pc (74HC 138N)                           10

CAPACITOR (  C1,C6-1mf,10V .electrolytic)

                        (  C2,C3-22pf,ceramic disc )                   25

                        (  C4,C5,C7-10mf,16V.electrolytic)      

C11,22mf ,16V electrolytic                                              8

5 Pin Socket                                                                      8

Dib Switch                                                                      20

                                                                                  ------------








     876
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4.  HARDWARE :

The hardware used for this project are given below in PARTS LIST:

Semiconductors:-

IC1               - Atmega 8535 microcontroller.

IC3               -  Max 232 ,RS-232 level converter.

Resistors (all ¼ -watts ,+-5% carbon) :

R1                 -  4.7k-ohm.

R2                 -  100 ohm.

R3                 -  1 k-ohm

VR1,VR3       -  10 k-ohm preset.

VR2               -  10 k- ohm trim potentiometer.

Capacitor :

C1,C6            -1 mf,10V electrolytic.

C2,C3            - 22pf ceramic disk.

C4,C5,C7-C10      - 10 mf ,16V electrolytic.

C11                       -  22mf,16V  electrolytic.

Miscellaneous :

Xtal                        -  8Mhz crystal.

L1                          -   100mh inductors.

                                   16x1 – character Hitachi make LCD.

3 TO 8 Decoder     -    2 pc.

Besides these  hardware the vero board is used for the loading of program on the Atmega 8535 microcontroller chip , analog signal generator provides  the analog voltage signal to the chip and the provision for power supply is done by either DC 4.8 v battery or by the rectifier of o/p 4.8 v DC. To the circuit  we vary  the potentiometer to get the different voltage on the LCD screen and the corresponding standard values are—

DC

2.56 V= 1023

     
2 V =  829

     
1 V =   412

  
0.5 V =  207

 0.012 V =  0.

  5.  Software :-

 For the functioning of the Atmega 8535 microcontroller. We require mainly Two types of software. They are:-

1. AT PROG;- This software is used for interfacing the computer and the the microcontroller. By this software the whole  the program is easily transferred to the microcontroller chip. This software is basic need for the completion of the project. It is a simple programming software that can run under DOS prompt by typing  AT-PROG.

2.  AVR  STUDIO 4 :- This  software helps in assembling  and simulating  the  program  and also it checks the program seriously and give the the required information about the implement of the program.

The program transferred  on the chip for this project are for LCD set up, keyboard set up .

· The LCD set up  setup program is of two types.-

(1) LCD module prog  by which massage is  shown on the display either in a row or in two  rows. 

(2) LCD  table prog  :- Here the message  is displayed one by one until the end.

· Keyboard setup program as developed  by us which is used for interface  between the micro controller chip and the LCD screen.   

                           PROJECT  
                         DISCRIPTION 

               AVR ATmega8535  MICROCONTROLLER

                   The AVR is  configured  for  pulse width modulated  [PWM] operation  ,  the  PWM  outputs become available  at output –compare  pins 18 [OCIA] and 19 [OCIB] of Atmega8535. PWM, in conjunction with an analogue filter, can  be used to generate analogue out – put signals and thus it serves as a digital-to-analogue converter.

                              Principle  of  pulse – width  modulation .To generate different analogue levels, the duty Cycle and thereby the pulse- width of the digital signal ( base frequency) is changed. If a high analogue level is needed, the pulse width is increased and vice versa (15and16).

                              A digital pulse train with a constant period ( fixed base frequency ) is used as the basis . The base frequency  ,which can be  programmed suitably ,should be much higher than the frequency of the output analogue signal obtained after filtering out the base frequency component. For example ,to generate a sine-wave signal of low frequency ( say, 10 Hz, as used  drives or controls] the base frequency of  rectangular pulses (with varying duty cycle) may  be of  the order of 1KHz or more.

                    Pulse generation method: The scheme for pulse generation is as follows: Timer/ counter1 is used to count clock ticks. If 8- bit PWM is selected, after the timer / counter 1 is used to count  clock ticks .if 8 –bit   PWM is selected, after the timer counts up to ‘255,’ its  count  is decremented with each clock tick .Thus , the number incremented with each clock tick .Thus, the number increases up to’255’ and then decreases ,resembling  a triangular pattern.

                               When the number stored in the output-compare register (OCR) matches the loaded count value,  pin19 (output- compare action pin)  becomes high or low , as programmed .For example ,if the OCR is loaded with a value of ‘100,’ the logic state of OCR pin will be:

               Count value                                         OCR pin

                0 to 100                                               Low logic

               100 to 255                                            High logic

               255 to100                                             High logic       

               100 to 0                                                Low  logic

                                   Thus, for the total time taken to count ticks, the output pin (pin  19) will be high for (2* 256) or 60.5 per cent of the total triangular wave time of one  PWM pulse (or the PWM pulse  will have a duty cycle of 60.5 per cent ). Thus, effectively the voltage transmitted in this period is 60.5 percent of the maximum , because the  pulse is high only for this period of time. 

                                       PROGRAMMING THE CHIP

 The AVR source code file with,’asm ‘ extension can be written using either the EDIT, WordPad or notebook programs.

      As with all microprocessor or microcontroller program, for the source code, one has to enter the program by mnemonics and assembler directivities and then convert the same into code list for the program. (Directives are assembler commands

Used to control the input/output and data allocation of the assembler. These are, however not translated into op-codes directly). This is done using cross assembler software ‘avrasm.exe’.

The AT-PROG.exe is simple programming software that can be run under DOS prompt by typing AT-PROG .The files At –prog –hlp.htm, At-prog.exe, At-prog.cfg and At-prog.ini should be placed in one directory before running at AT-PROG. 

The menu-driven window of the AT-PROG programmer has the following menu items.

1. File menu – This menu is used to select or open the LED. hex file or whatever, which is to be programmed into the device.

2. Write menu -- On clicking the write menu the ‘Activity ‘ window at the bottom                   whitens and show sources ‘connecting ‘ . Then the data is transfer to the IC and verified after programming, showing ‘ok’ in the same window.

3. Check menu – This menu is used to find out whether the IC inserted into the socket and whether the connector connections are okay. It will indicate an error if the IC is not there or not responding.

                 In this mode of programming, the serial –peripheral interface (SPI) of the AVR chip is used. In ‘check’ mode, the IC is required about the computer (Master), which it replies with it signature code embedded in the chip memory by the manufacturer.

4. Option menu – In this menu the speed of the clock used for transferring data from the computer can be selected as ‘slow’,’ normal’ or ‘fast’.

5. Port menu – The port menu which is to the file menu, is useful if a different printer port is available .The program automatically select the available printer port.         

                     The following program (AVRSINE.ASM) will generate a 1Hz sine wave (after filtering)  on pin   19 using   PWM . 

                                                    AVRSINE.ASM

Program:

Include “m8535def.inc”

rjmp init

Interrupt vector table

Org OVF1Addr ;OC1Aaddr

Interrupt vector for timer output compare match A rjmp TOF_isr

                              Main code

Inti:

                    Idi  R16,low(RAMEND)

 Load low byte address of end of RAM into register R16

         Out SPL,R16

Initialize stack pointer to end of internal RAM

               Idi R16,high(RAMEND)

Load high byte of stack pointer to end of internal RAM

                         Idi r16,$ff

                         Out ddrb,r16

                          Idi r16$55

                          Out portb,r16

                Idi r16,(1<<PD5);Set pd5 as output

                Out DDRd,r16;

SELECT CLOCK SOURCE VIA TCCR1B

        LDI R16,$81

8 BIT PWM NON-INV.

Set PWM mode: toggle OCRIA on compare

          Out TCCR1A,r16 

Enable PWM  

                               Idi r16, 0*FF

Set  PWM top value: OCRIC =0*FF

                  Out OCR1AL,r16

                   LDI R16,0

                   OUT OCR1AH,R16

                 Enable timer /Set PWM clock prescaler

LDI R16,02

OUT TCCR1B,R16 ;ck/8 as pwm clock (1MHZ/8 = 125 KHZ)

Idi r16, (1<<TOIE1),   Enable  Timer 1

Ovrflow   interrupt

            Out TIMSK,r16 

             Clr r 17

             Cir r 18 

             Sei

;  Enable global interrupts 

  idle  

         Idi r 16 ,(1<<SE)    Enable sleep

         Out MCUCR,r16 

          Sleep

          Rjmp  idle 

   TOF- isr ;

          Idi ZH ,high (sine – table *2)

    ;set up Z to point to the beginning  of 

     sine – table 

          Idi ZL ,low ( sine – table *2)

          Add ZL ,r 17 

     ;Offset Z by r 18; r17 

            adc ZH , r18 

            1 pm

             ;Load sine – table (Z) into OCRIA 

              out OCRIAL ,r0

             inc r 17

            reti

sine – table ;    ;256 values 

db128.131,134,137,140,144,147,150,153, 156,159,162,165,168,171,174,

.db 177,179,182,185,188,191,193,196,199

 201,204,206,209,211,213,216,

db218,220,222,224,226,228,230,232,234

  235,237,239,240,241,243,244,

 db245,246,248,249,250,251,252,253,253

   254,254,254,254,254,254,                                                                   

                              db 254,254,254,254,254,254,254,253,253

                                  252,251,250,250,249,248,246,

                              db245,244,243,241,240,239,237,235,234,

                                  232,230,228,226,224,222,220,

                               db218,216,213,211,209,206,204,201,199,

                                  196,193,191,188,185,182,179,

                               db177,174,171,168,165,162,159,156,153,

                                    150,147,144,140,137,134,131,

                               db128,125,122,119,116,112,109,106,103,

                                   100,97,94,91,88,85,82,

                               db79,77,74,71,68,65,63,60,57,55,52,50,47,

                                   45,43,40,

                             db,38,36,34,32,30,28,26,24,22,21,19,17,16,

                                 15,13,12,

                             db11,10,8,7,6,6,5,4,3,3,2,2,1,1

  db1,1,1,1,2,2,2,3,3,4,3,3,2,2,2,1,1,1                                                                                          db,11,12,13,15,16,17,19,21,22,24,26,28,30,32,34,36

db38,40,43,45,47,50,52,55,60,63,65,68,71,74,

     77,

 db,79,82,85,88,91,94,97,100,103,106,109,112

     116,119,122,125 

                               For observation of the sine wave on an oscilloscope ,use a low – pass filter comprising a 1- kilo- ohm resistor (series element ) and a 1u F capacitor ( shunt  element ).However, with an analogue multimeter, the sine wave can be directly observed at pin 19 .  

                              In the AVRSINE.ASM program, for each of the triangle wave period, we read a table of sine values ( multiplied by ‘256’) and load these values one by one into the OCR. Since the values vary in a sinusoidal pattern, the pulses that come out are also pulse-width modulated as per these values (see the oscilloscope pattern shown in Fig.).  

                             To do the table look –up (as given in the example program ‘LCD table. ASM’ of part 1), the LPM instruction is used.  The z register is used as an indirect indexed register. As stated earlier, the  LPM instruction fetches from the table one byte into  r0 .The actual loading of the OCR  value is  done by the instruction

      Out OCR1AL, r0

where OCRIAL refers to pin 19. (OCR1BL refers to pin 18, which is not used here ). The program contains suitable comments for easy understanding. The table in the program has 256 elements (corresponding to the samples in one complete sine wave period), while each sample period = pulse period (high and low parts) = 510 clock ticks. Thus 256 (samples)*510 (clock tickets)=130,560 clock ticks will produce one sine wave cycle. Thus for producing exactly 1Hz frequency, the base frequency should be 130.56 k Hz (the nearest value of 125 kHz has been used here). The circuit for realising the PWM- based sine wave generator is shown in fig. 17.   

                           The AVRSINE .ASM file and the assembled. HEX file are given in the CD. Using the AT- PROG  programmer, load the program into an AT mega8535. Then fix it in a breadboard and make connection as per Fig.17. connect the circuit to 5Vpower supply and observe approximately1Hz sine wave at pin19 using an analogue multimeter .The needle on the multimeter will move with the sine wave as a pendulum. 

                         The inbuilt analogue-to-digital converter(ADC)of Atmaga8535 is an 8 –channel device with 10- bit resolution and maximum conversion time of 65 us. The reference voltage for the ADC is connected across pins32 (positive) and 31 (ground). The 5V Vcc supply (either directly or through a potmeter) can be used  as refrence voltage, but a capacitor at pin 32 is to be used for decoupling.   

 To access the ADC, you need to select the ADC channel, while the use of ADC interrupt is left to the programmer. The ADC is read  after  conversion of a sample via  the ADCH and ADCL  register  (8 bits from the ADCL register and  only two bits from the ADCH register  ) as shown in fig  . 18.  ADMUX  and  ADCSRA  are the other registers  used in  conjunction  with  the  ADC. Functions  of  various  bits of  these  registers  are  explained  below .
 ADMUX    register :

 The  ADMUX   register  bits  are  shown  in  Fig . Bits 4 through  0 of  ADMUX  select  the  ADC   channels   for  single – ended  or differential  operation  including  channels  with  gain . ( For  full  selection  details ,  see   Table  85  of   the   Atmega8535 (L)  datasheet .) Bit  5 (ADLAR ,  or  AD  left  adjust   result  )  affects  selection  of  results  in  ADCH  and  ADCL  registers . if  this  bit  is  made  ‘0’, the  ADCL  contains  the  least  eight  bits  and  the  ADCH  contains the remaining two higher order bits in its D1:D0 bit positions . when the ADLAR  bit is set to ‘1’, the ADCH contains the most significant 8 bits ,while the ADCL contains  the least two significant bits in bit positions 7 & 6.

                     Bits 6 & 7 (REFS0 and REFS1) are reference –selection bits  With bit 7 as ‘0’ and bit 6 as ‘1’. The external  reference voltage is applied to pin A (32).

                      We write EO ( 1110   0000b ) to ADMUX  register  in the  ADC  LCD. ASM program .That  means we  choose  channel-0 (pin  40) for  the  signal  input , ADCH  to  give us  the most  significant  eight  bits  and  external 5V reference at  pin 32 for analogue-to-digital  conversion .

  ADCSRA  register :  

This is the control-and-status register  for the  ADC. Its  bit  positions are shown  in Fig .20. The bits of  the  ADCSRA  stand  for  the  following  signals ; ADC  enable ( bit 7 ),  ADC  start (bit 6),ADC auto-trigger enable for free –running (bit 5), ADC interrupt flag set on completion of conversion (bit 4). ADC interrupt enable when set (bit 3) and ADC prescaler for speed (bit 0, 1, and 2). Bits 0, 1 and 2 determine the division factor between the clock frequency and the input clock to the ADC. The division factor can be selected from ‘2’ to ‘128’.

     7.    TESTING AND RESULT: -

By the completion  of this project we have aquired  the knowledge of ATmega 8535  features  and the project as the voltage measurement   device with the anormous feature of the circuit. This project was  the real challenge for us to implement and set up of the program to the microcontroller chip. Lot  of problem  have came but under the perfect guidance and facilities we challenge that problems and at last we have completed our project in well manner.

