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ABSTRACT

The main aim of the project work is for monitoring the load current continuously and to protect the electrical gadgets burning due to the over load.   This kind of control systems are quite suitable for the industries, where the heavy loads like induction motors, ovens, furnaces, broilers, etc., can be protected from the over loads.   Using this type of load breakers, the conventional mechanical fuses can be avoided.   The same control system also can be used for domestic applications.    Now a days, we find lot of household electrical gadgets are burning because of load variations.    Hence, the load monitoring and control system become an essential requirement to safeguard the electrical gadgets. 

In this system for monitoring the load current, CT (current transformer) is used and its primary is connected in series with the load.  The voltage induced at primary is directly proportional to the load current.    The output of this CT is converted into DC using rectifier and filter, and this analog output from the CT is fed to the analog to digital converter for converting in to digital pulses.   The digital information or digitalized data from the A-D converter is fed to the micro-controller unit for taking the necessary action according to the received information.    Here, the micro-controller plays a vital role.    The micro-controller compares the value of parameter with defined program, if it goes beyond the preset value, then it takes relative action.

The parameter selected in this project work is basic and important industrial parameter, which needs continuous check-up.  For this purpose, this parameter value to be monitored and displayed.  Therefore, a digital display of 2 digits is provided at the output of the micro-controller for displaying the current flowing through the CT primary.

The output of micro-controller is used to drive the electro magnetic relay.   Whenever the load current exceeds its preset value immediately.   The micro-controller energizes the relay.    This relay contact is used to break the supply to the load.   In addition to the relay, an alarm of 12V DC buzzer is also connected at the output of the micro-controller, which energizes automatically, if the load exceeds its limit.   There by, on receipt of danger signal, timely action can be taken and severe damages can be avoided.

. 

INTRODUCTION

In this project work Micro-controller is used for monitoring and control the load parameter.  Controllers are increasingly being used to implement control systems.  It is therefore important to under stand micro-controller performs controlled system well.  This project report describes about the design and development of “Load monitor and Breaker with Digital Display using Micro-controller”.

Nowadays with the advancement of technology in the field of micro-controllers, all the activities in our day-to-day living have become part of  information technology and we find controllers in each and every application.Thus, the trend is directing towards micro-controller based project works. However in this project work, the basic signal processing of load parameter is monitored with analog circuit. The output of the parameter is fed to A/D converter for converting the analog information in to digital information.

A micro-controller contains a CPU, clock circuitry, ROM, Ram and I/O circuitry on a single integrated circuit package.   The Micro-controller is therefore, a self-contained device, which does not require a host of associated support chips for its operation as conventional microprocessors do.  It offers several advantages over conventional multi-chip systems.   There is a cost and space advantage as extra chip costs and printed circuit board and connectors required to support multi-chip systems are eliminated. The other advantages include cheaper maintenance, decreased hardware design effort and decreased board density, which is relevant in portable control equipment.

Low cost high volume products requiring a relatively simple and cheap computer controller have traditionally characterized micro-controllers. The design optimization parameters require careful consideration of architectural tradeoffs, memory design factors, instruction size, memory addressing techniques and other design constraints with respect to area and performance.  Micro-controllers functionality, however, has been tremendously increased in the recent years.  Today, one gets micro-controllers, which are stand alone for applications in data acquisition system and control.   With the help of analog-to-digital converts, provided at the input of micro-controller, enables them direct use in instrumentation.  Another type of micro-controller has on-chip communication controller, which is designed for applications requiring local intelligence at remote nodes and communication capability among these distributed nodes. Advanced versions of the micro-controller in 16-bit configuration have been introduced for high performance requirements particularly in applications where good arithmetical capabilities are required.  In this project work ATMEL 89C51 micro-controller is used, this is 8-bit micro-controller and it is playing a major role in this project work.

The purpose of this project work is to present control theory that is relevant to the analysis and design of micro-controller based controlled systems, with an emphasis on basic concepts and ideas.   It is assumed that a digital controller with reasonable software is available for computations and simulations so that many tedious details can be left to the controller.   The control system design is also carried out up to the stage of implementation in the form of controller programs in a high level language. One can view micro-controller based controlled systems as approximations of analog control systems, but this is a poor approach because the full potential of micro-controller control is not used.   At best the results are only as good as those obtained with analog control.  

The micro-controller-controlled system contains essentially four parts, i.e., the process, the analog to digital converter, the control algorithm, and the clock.  The times when the measured signals are converted to digital form are called the sampling instants; the time between successive samplings is called the sampling period and is denoted by h.   The output from the process is a continuous time signal.    The output is converted into digital form by the A – D converter.    The A – D converter can be included in the micro-controller or regarded as a separate unit, according to ones preference.   The conversion is done at the sampling times.   The micro-controller interprets the converted signal, as a sequence of numbers, processes the measurements using an algorithm, and gives a new sequence of numbers.  This sequence is converted to an analog signal by a digital to analog converter.  The micro-controller operates sequentially in time and each operation takes sometime.   The micro-controller -controlled system contains both continuous time signals and sampled, or discrete time, signals such systems have traditionally been called sampled data systems, and this term will be used here as a synonym for micro-controller- controlled systems.

The mixture of different types of signals sometimes causes difficulties.  In most cases it is, however sufficient to describe the behavior of the system at the sampling instants.   The signals are then of interest only at discrete times.   Such systems will be called discrete time systems.   Discrete time systems deal with sequence of numbers, so a natural way to represent these systems is to use difference equations.

In this project work, the program is written in ‘Assembly’ language and facilitates the display of current flowing through the current transformer primary. The most fundamental parameter of an industry is load.  Monitoring and control of load current consumed by any oven, furnace, broiler, etc;  (normally belongs to an Industry) is very essential, otherwise; other wise these machines may burn because of over loads.

For measuring the current consumed by the load, current transformer is used. Here the transducer is current transformer; basically this is nothing but step up transformer.  The primary of the transformer is connected in series with the load and the current flowing through.
BLOCK DIAGRAM AND BRIEF DESCRIPTION

The block diagram of the project work “Load monitor and Breaker with Digital Display using Micro-controller” is explained in this chapter.  The complete block diagram of the project work is shown at the end of this chapter, for better understanding the total block diagram is divided in to various blocks, and each block explanation is provided in this chapter.  The detailed description of each block is as follows.

LOAD CURRENT SENSING CIRCUIT

The current transformer is used with its primary winding connected in series with line carrying the current to be measured and, therefore, the primary current is dependant upon the load connected to the system and is not determined by the load (burden) connected on the secondary winding of the current transformer. The primary winding consists of very few turns and, therefore, there is no appreciable voltage drop across it.  The secondary winding of the current transformer has larger number of turns, the exact number being determined by the turn’s ratio.   The ammeter, or wattmeter current coil, are connected directly across the secondary winding terminals.  Thus a current transformer operates its secondary winding nearly under short circuit conditions.   One the terminal of the secondary winding is earthed so to protect equipment and personnel in the vicinity in the even of an insulation breakdown in the current transformer.

The output of the CT after converting AC into DC is fed to A/D converter.  The output of the CT will vary according to the load current flowing through this CT primary and this variable voltage is converted into digital pulses and this digital information is fed to micro-controller which energize the relay automatically whenever the load current exceeds its preset value. 

For sensing the load current, a current transformer is used as load sensor, which is connected in series with the load.   For the demonstration purpose, for monitoring the load current, the Ac lamp load is simulated in the project work.  Basically the current transformer is a step-up transformer.  The amplifier secondary AC signal is rectified and filtered by using a half wave rectifier and filter.   They’re by the DC voltage output proportional to the current flowing through the primary of the CT, which is nothing but the load current.  
CLOCK GENERATOR

The clock generator circuit is designed using 555 Timer IC.  This IC is configured in Astable Mode of operation (free running oscillator).  The frequency can be adjusted using external resistor and capacitor.  The required frequency is more than 100KHz.  The output of this IC is fed to the A - D converter.
Analog to Digital Converter 

As the peripheral signals usually are substantially different from the ones that micro-controller can understand (zero and one), they have to be converted into a pattern which can be comprehended by a micro-controller. This task is performed by a block for analog to digital conversion or by an ADC. This block is responsible for converting an information about some analog value to a binary number and for follow it through to a CPU block so that CPU block can further process it. 

This analog to digital converter (ADC) converts a continuous analog input signal, into an n-bit binary number, which is easily acceptable to a computer. 

As the input increases from zero to full scale, the output code stair steps.   The width of an ideal step represents the size of the least significant Bit (LSB) of the converter and corresponds to an input voltage of VES/2n for an n-bit converter.   Obviously for an input voltage range of one LSB, the output code is constant.   For a given output code, the input voltage can be any where within a one LSB quantization interval.

An actual converter has integral linearity and differential linearity errors.  Differential linearity error is the difference between the actual code-step width and one LSB.   Integral linearity error is a measure of the deviation of the code transition points from the fitted line.

The errors of the converter are determined by the fitting of a line through the code transition points, using least square fit, the terminal point method, or the zero base technique to provide the reference line.

A good converter will have less than 0.5 LSB linearity error and no missing codes over its full temperature range.  In the basic conversion scheme of ADC, the un-known input voltage VX is connected to one input of an analog signal comparator, and a time dependant reference voltage VR is connected to the other input of the comparator.

In this project work ADC 0809 (8 Bit A/D converter) is used to convert an analog voltage variations (according to the condition of the parameters) into digital pulses.  This IC is having built in multi-plexer so that channel selection can be done automatically.

MICRO-CONTROLLER 

Micro-controller unit is constructed with ATMEL 89C51 Micro-controller chip.  The ATMEL AT89C51 is a low power, higher performance CMOS 8-bit microcomputer with 4K bytes of flash programmable and erasable read only memory (PEROM).  Its high-density non-volatile memory compatible with standard MCS-51 instruction set makes it a powerful controller that provides highly flexible and cost effective solution to control applications.

Micro-controller works according to the program written in it.  The program is written in such a way, so that the output from the ADC will be converted into its equivalent voltage and based on the magnitude of the voltage, it calculates the parameter value.  Now this magnitude is again digitalized and fed to 7-segment display unit through the latch.

Micro-controllers are "embedded" inside some other device so that they can control the features or actions of the product. Another name for a micro-controller, therefore, is "embedded controller".  Micro-controllers are dedicated to one task and run one specific program. The program is stored in ROM (read-only memory) and generally does not change Micro-controllers are often low-power devices. A battery-operated Micro-controller might consume 50 milli watts.  A micro-controller has a dedicated input device and often (but not always) has a small LED or LCD display for output. A micro-controller also takes input from the device it is controlling and controls the device by sending signals to different components in the device

DIGITAL DISPLAY

The output of the micro-controller is used to drive the digital display, for this purpose four 7-segment common anode displays are used for measuring the load parameter value.  In addition to the digital display, the output of the Micro-controller is also used to drive the break relay, so that whenever load current exceeds its preset value immediately the Micro-controller energizes this electro magnetic relay and this relay contact is used to break the supply to the load automatically.  The micro-controller output is also used to drive the alarm, so that whenever load parameter value exceeds 

CURRENT TRANSFORMER

Primary is wounded with 19 SWG copper enamilled wire, similarly secondary is wounded with 30 SWG copper enamilled wire

· Ratio = 1 : 50                                

· Primary No. of Turns = 0 - 5

· Secondary No. or Turns = 0 - 250

· Primary Current = 3 Amps

· Secondary Current = 100 Milli amps

· SWG = Standard wire guage

· Core type = E & I - Type 17
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MAIN OUTPUT TRANSFORMER

This is a step up transformer and the secondary is designed to deliver

1 amp at 230V AC. Primary is designed to operate at 13V AC and it

consumes 20 to 22 Amps continuously when the secondary is loaded fully.

This is a centre tapped primary transformer and the primary is wounded withtwo wires simultaneously, one winding starting is clubbed with the another winding ending to form a centre-tap. This is known as bi-filler winding,
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DETAILS ABOUT MICORCONTROLLER

The micro-controller is a chip, which has a computer processor with all its

support functions, memory (both program storage and RAM), and I/O built in to the

device. These built in functions minimize the need for external circuits and devices to be designed in the final applications Most micro-controllers do not require a substantial amount of time to learn how to efficiently program them, although many of them have quirks which you will have to under stand before you attempt to develop your first application. Along with micro-controllers getting faster, smaller and more power efficient they are also getting more and more features. Often, the first version of microcontroller will just have memory and simple digital I/O, but as the device family matures, more and more part numbers with varying features will be available With all the 8051 manufacturer’s products taken into account, there are over two hundred different 8051 part numbers, each with different features and capabilities. For most applications, we will beable to find a device within the family  th at meets our specifications with a minimum of external devices, or an external but which will make attaching external devices easier, both in terms of wiring and programming. For many micro-controllers, programmers can bebuilt very cheaply, or even bu ilt in to the final application circuit eliminating the need or a separate circuit. Also simplifying this requirement is the availability of micro-controllers with SRAMand EEPROM for control store, which will allow program development without having to remove the micro-controller from the application circuit.

Different types of Micro-controllers;

Creating applications for micro-controllers is completely different than any other

development job in computing and electronic. In most other applications, we probably

have a number of sub systems and interfaces already available for our use. This is

not the case with a Micro-controller, where we are responsible

a) Power distribution

b) System clocking

c) Interface design and wiring

d) Systems programming

e) Application programming

f) Device programming

These work items might seem obvious, but having to do them all is really quite

profound in modern computing system development. In no other aspect of

electronics are all these requirements found. The process is also made more enjoyable bylearning how to work with the features built into the devicesthat are designed to simplify the task of directly connecting to other devices.Often, very useful applications can becreated using a micro-controller and afew passive components.

Embedded micro-controllers

When all the hardware required to run the application is provided on the chip, it is referred to as an embedded micro-controller. All that is typically required to operatethedevice is power, reset, and a clock. Digital I/O pins are provided toallowinterfacingwith external devices. This complete hardware on a chip is extremely useful for some applications. Embedded micro-controllers are now replacingsomevery common devices like 555 timers because they are actually cheaper to use in applications and they

are much more precise and easier to control

Micro-controller memory types

Memory is probably not something we normally think about when we create applications for a personal computer. In a micro-controller, understanding how much memory we have and how its architect is critical, especially when we are Plan ing on how to implement the application code. In a micro-controller, memory for different purposes is typically segregated and arranged to allow the device to execute most efficiently.

Control storage

In a PC, when we execute an application, we read the application from disk and store it into an allocated section of memory. In a micro-controller, this is not possible because there is no disk to read from. The application that is stored in non-volatile memory is always the only software the micro-controller will execute. Having the program always available in memory makes the writing of its some what  different than PC or work station applications.  Control store is known by a number of different names including program

memory and firmware (as well as some permutations of the various names). The  name really is not important. What is important is under standing that this memory  space is the maximum size of the application that can be loaded in to the microcontroller  and that the application also includes all the low-level code and device  interfaces necessary to execute an application.

CHIP TECHNOLOGIES

Microcontrollers, like all other electrinic products, are growing smaller, running faster, requireing less power, and are cheaper. This is primarily due to improvements in the manufacturing process and technologies used (and not the adoption of different computer architectures). Virtually all microcontrollers built today use CMOS (complementary metal oxide semiconductor) logic technology to provide the computing functions and electronic interfaces. CMOS is a push-pull technology in which a PMOS and NMOS transistor are paired together. The following is the circuit diagram of push-pull configuration

PMOS transistor Vcc NMOS transistor Signal in Negative Signal out

When the input signal is low, the PMOS transistor will be conducting and theNMOS transistor will be ‘off’ . This means that the switch (or transistor) at Vcc will be ‘ON’, providing Vcc at the signal out. If a high voltage is input to the gate, then the PMOS transistor will be turned off and the NMOS transistor will be turned on,pulling the output line to ground. During a state transition, a very small amount of current will flow through the transistors. As the frequency of operation increases,current will flow more often in a given period of time (put another way, the charge transfered per unit time, which is defined as “current”, will increase). This increased current flow will result in increased power consumption by the device. Therefore, aCMOS device should be driven at the slowest possible speed, to minimize powerconsumption.An important point with all logic familiesis understanding the switching p oint of the input signal. For CMOS devices, this istypically 1.4Volts to one half of Vcc.However, it can be at different levels for different devices. Before using any device,it is important to understand what the input threshold evel s. CMOS can interfacedirectly with most positive logic technologies, although we must be careful of low voltage logic, to make sure that a high can be differentiated from a low in all circumstances.

ATMEL 89C51 PROGRAMMING

Programming the Atmel AT89Cx051 series of 8051 microcontrollers uses somewhat of a different algorithm than waht is used for the standard 40-pin devices. The AT89C51 algorithm is actually quite simple to implement. This programmer hardware can also be used to program AVR 20-pin microcontrollers. The programming can be described as erasing the control store and thenpresenting bytes to the microcontroller and latching it in. After the byte is latched in, the programmer waits for the byte to be saved into control store before reading it back and incrementing the AT89Cx051’s program counter to receive the next byte. To begin the programming cycle, the AT 89C51 is powered up with the Reset and XTAL1 pins held low. Then, +5V is applied to Reset and the PROG pin. At this point, the program counter inside the AT89C51 is reset to zero. After power up, the first thing we should do is a chip erase, to prepare the control store for the next program all the control store bytes are loaded with 0FFh). This is accomplished by setting high and to low (this will be characterized as HLLL to show how the control signals are set) and pulsing PROG low for at least 10 msec. With the chip erased, the control store can be programmed. Note that Reset  is cycled between +5V and +12V for writes and reads. This means that the Reset driver has to be a circuit that can output 0V, 5V, and 12V to the Reset Pin. The lock bits are used to limit access to the application in control store of a programmed part. If lock bit 1 is programmed, then the flash control store cannot be updated until it is erased again. If bit 2 is programmed, the verify fuction (read back) will return invalid data (this is copy protection for the chip , there is no encryption array in the AT89Cx51) again until the control store on the chip is erased. For obvious reasons, these two bits should not be programmed until the application programming is complete. Often in application programming, there will be gaps in the code, which means there are areas that are not programmed. The AT89Cx51’s program counter can be incremented (by pulsing XTAL1) to skip over these areas. To carry this out, the programmer’s control software will have to keep track of the current value of the program counter as it works through programming the device.
Programmer Circuit

For many other devices (including the PIC Micro and even the 68HCxx), there are actually quite a few simple circuits available for simply programming theMicrocontroller. While not attempting to fill the gap, a perfect programmer circuit can be design and it can be used for all the AT89Cx51 applications. One nice feature of the programmer is its ability to be used in-circuit, it can be wired into a prototype circuit and have the AT89Cx051 run without having to pull the chip in an out of the programmer as circuits are being developed. Another feature is that this circuit could be used for programming 20-pin Atmel AVR microcontrollers in parallel mode. The circuit itself is pretty simple and can be blocked out, with the programmer connected to an IBM –compatible PC via the parallel port. Power is supplied by an adaptor with at least 16V peak-to-peak. The power circuit provides switched +5 and +12V for the 8051’s Vcc and Reset (0 V, +5 V or +12 V). The power circuit is controlled by the programmer control block. If Reset is being driven by something other than 0 V, the programmer drivers are active. With this circuit, it is found that, when going from +12V to +5V on Reset, 30 sec was needed. If we end up writing our own software for this circuit, we may have to make sure that we have a long enough  delay before attempting to read back what was written. Going from 0 V to +5V or +12V  (or from +5V to +12V) took less than a sec. The programmer control block is used to  control the power applied to the device being programmed as well as to its Reset (as noted in the previous paragraph) and the programming mode of AT89Cx51. A 74LS374 is used with data being latched in from the PC’s parallel port. The output of the ‘374 is always enabled, but all the lines going to the AT89Cx51 (with the exception of the power and Reset, which are independently controlled) pass through a 74LS244, which allows the AT89Cx51 to be pulled from the circuit without turning off the power to the programmer. The ‘244 is also used to pass the RDY/_BSY signal back to the PC to allow the programmer to poll the RDY/_BSY to determine when the programming operation has finished. The Data, which allows a programming byte to be passed to the Microcontroller or read from it. It could have eliminated this pin and had the same functionality by simply using the bi-directional features of the PC’s parallel port. However, to ensure that the AT89Cx51 would run in-circuit, we wanted to make sure that we could disable the  connection to the PC, to make sure the cable wouldn’t affect the operation of the   application and, more importantly, make sure that invalid voltages or signals in the application circuit would not damage the PC. The PC should have a parallel port capable of bi-directional I/O, and we used a switch-box dual male DB-25 connector cable. This cable is used for connecting a PC’s parallel port to a printer sharing switch box. On two of the Db- 25 connectors, each pin is directly connected (i.e., pin 1 is connected to Pin 1, pin 2 to pin 2, and so on), which makes wiring to the application easier.  The final circuit robably looks pretty complex; however, by following the\ nets, we can find that it’s actually quite simple and easy to understand. What might be surprising is the component reference numbers (they don’t go in any order in the schematic). They are not in any kind of logical order because we developed this raw card.

ASSEMBLY LANGUAGE

When we look at the different types of programming languages, we have to understand the “pay menow, pay me later” rule that exists with programming costs. Assembly language programming is generally the cheapest way to get into microcontroller programming, but it is the most difficult to learn, requires the most effort, and is the least portable to other platforms. Conversely, using a high-level language (such as BASIC or C) can make it much easier for a beginner to program a Microcontroller, but it is the most costly option. Code written for a high-level language is, by definition, portable to other platforms.  Where the “ pay me now, pay me later” rule comes into effect is if we are developing 8051 applications professionally. Spending time on assembly language programming is probably  costing you money over doing it in a high-level language. For learning the 8051 or any other Microcontroller or computer processor, assembly language is, as per the author opinion, the best way of doing it. Before going to an experiment, we will get a good feeling for how the 8051 processes instructions and how it works. Assembly language programming is the process of writing code that uses assembler statement, which are the actual instructions the 8051’s processor executes (the smallest unit of granularity). Along with assembler statement, directivies are added to the source file to control the operation of the assembly process. Macros and conditional assembly statements are types of directives that can help you develop code unique to our application. Macros are labels that are replaced with code; they’re similar to subroutines, except the subroutine code is copied directly into the source before the assembly operation. Conditional assembly statements are “if/else/end if” statements that execute during assembly and, depending on the conditions, not allow certain sections of code to be assembled. A completed assembly language source file is assembled into a listing file (showing how the assembly program converted the source into bits for the processor) and an object, or hex, file, which are the actual bits and bytes to be burned into the 8051. Assembly language programming is the lowest form of: “human-readable”source code-processing possible. Interpreters and compilers take high-level language statements and convert them directly into processor instructions without the programmer being involved. Now, if we are well heeled and don’t want to do the drudgery of assembly language programming, we could buy a compiler, but we will never use the full potential of the 8051. Knowing and being proficient in assembly language programming will allow us to enhance our high-level language applications by allowing us to add code that will reduce the number of cycles required to execute, reduce the number of bytes required for the program, or enhance the operation of the applic ation. 
DETAILS ABOUT ‘A’ TO ‘D’ CONVERTERS

The analog – to – digital converter (A.D) is used to convert an analog voltage or current input to an output binary word that can be used by a computer. Of the many techniques that have been published for performing an A/D conversion, only a few are of interest to us: so we will consider only the voltage to frequency, signal – slope integrator, duel-slope integrator, counter (or servo), successive approximation and flash methods. The basic size of circuit that we will show is the 8-bit A/D converter, which for many purposes is all that is needed. These same discussions are also useful for 10-bit, 12-bit or higher order A/D converters.

INTEGRATION A/D METHODS: Most digital panel Meters (DPM) and digital multi meters (DMM) use either the single integration or duel-slope integration methods for the A/D conversion process. The single slope integrator is simple, but is limited to those applications that can tolerate accuracy of one or two percent. An example of single slope integrator A/D converter is shown in the next page, while its timing diagram is shown below that.
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The single – slope integrator A/D converter consists of five basic sections:

Ramp generator, comparator, and logic. Clock and an output encoder consisting of a binary counter, latch and display in the digital counter block. The ramp generator is an ordinary operational amplifier Miller integrator with its input connected to a stable, fixed, reference voltage source. This makes the input current essentially constant; so the voltage at Ramp o/p will rise in a nearly linear manner,

creating the voltage ramp. The comparator is an operational amplifier that has an open feed back loop. The circuit gain is the open-loop gain (A vol) of the device selected. Typically very high even in low cost operational amplifiers. When the analog input voltage Vx is greater than the ramp voltage, the output of the comparator is saturated at

logic –HIGH level. The logic section consists of a main AND gate, a main gate control, and a clock. The waveforms associated with this circuit are based on un known input voltage Vx. The AND gate requires all three inputs to be high before its output can be HIGH also. The output of the AND gate will go HIGH every time the clock signal is also HIGH. The encoder, in this case an B-bit binary counter, will than see a pulse train with a length proportional to the amplitude of the analog input voltage. If the A/D converter is designed correctly, then the maximum range (full-scale) value of Vx. Several problems are found in single-slope integrator A/D converters.

1) The ramp voltage may be Non-linear

2) The ramp voltage may have too steep or too shallow a slope

3) The clock pulse frequency could be wrong

4) It may be prone to changes in apparent value of Vx caused by Noise

Many of these problems are corrected by the duel-slope integrator. This

circuit also consists of five basic sections: integrator, comparator, control logic section, binary counter and a reference current or voltage source. An integrator is made with an operational amplifier connected with a capacitor in the negative feed back loop, as was the case in the single-slope version. The comparator in this circuit is also the same sort of circuit as was used in the previous example. In this case though, the comparator is ground referenced by connecting +IN to ground. When a start command is received, the control circuit resets the counter, resets the integrator to ‘O’ volts. The analog voltage creates an input current to the integrator which causes the integrator output to begin charging capacitor, the output voltage of the integrator will begin to rise. As soon as this voltage rises a few millivolts above ground potential the comparator output snaps HIGH- Positive. a HIG comparator output cuases the control circuit to enable the counter, which begins to count pulses.

Voltage to Frequency Converters:

These circuits are not A/D Converters in the strictest sense, but are very goodfor representing analog data in a form that can be tape recorder on a low cost audiomachine, or transmitted over radio. The V/F converter output can also be used for direct input to a computer if a binary counter is used to measure the output frequency. Two forms of V/F converter are common. One is a voltage-controlled oscillator (VCO), that is, a regular oscillator circuit in which the output frequency is a function of an input controls voltage. If the VCO is connected to a binary or binary coded decimal (BCD) counter, then the VCO becomes a V/F form of A/D converter. The integrator, which causes the integrator output to begin charging capacitor, the output voltage of the integrator will begin to rise. As soon as this voltage rises a few milli-volts above ground potential the comparator

output snaps HIGH – Positive. A HIG comparator output causes the

control circuit to enable the counter, which begins to count pulses. The following is the block diagram of voltage to frequency converter
[image: image5.wmf]
Counter type A/D Converter:

A counter type A/D converter (Also called “servo” or “ramp” A/D converters) consists of a comparator, voltage output DAC, binary counter, and the necessary control logic. When the start command is received, the control logic resets the binary counter, enables the clock, and begins counting. the counter
[image: image6.wmf]outputs control the DAC inputs, so the DAC output voltage will begin to rise

when the counter begins to increment. As long as analog input voltage Vx is less than Vref (The DAC output), the comparator output is HIGH, when Vx and Vref are equal, however, the comparator output goes low, which turns off the clock and stops the counter output at this time represents the value of Vx. The following is the block diagram of binary A/D converter is shown in the next page.

SUCCESSIVE APPROXIMATION A/D CONVERTERS:

Successive approximation A/D conversion is best suited for many applications where speed is important. This type of A/D converter requires only N+1 clock cycles to make the conversion, and some designs allow truncation of the conversion process after fewer cycles if the final value is found prior to N+1 Cycles. The successive approximation converter operates by making several successive trails at comparing the analog input voltage with a reference generated by a DAC
PARALLEL OR “FLASH” A/D converters

The parallel A/D Converter is probably the fastest A/D circuit known; indeed, the very fastest ordinary commercial products use this method. Some sources call the parallel A/D converter the “flash” circuit because of its inherent high speed. The parallel A/D converter consists of a blank of (2N-1) voltage comparators biased by reference potential Vref though a resistor Network that keeps the individual comparators 1-LSB a port. Since the input voltage is applied to all the comparators simultaneously, the speed of conversion is limited essentially by slow rate of the slowest comparator in the bank, and also by the decoder circuit propagation ime. The decoder converts the output code to binary code needed by the computers. The A/D converter is a circuit that is used to produce a binary number output that represents an analog voltage applied to the input.
DESCRIPTION

The NE555 monolithic timing circuit is a highly stable controller capable of producing accurate time delays or oscillation. In the time delay mode of operation, one external resistor and capacitor precisely control the time. For a stable operation as an oscillator, the free running frequency and the duty cycle are both accurately controlled with two external resistors and one capacitor. The circuit may be triggered and reset on falling waveforms, and the output structure can source or sink up to 200mA. The NE555 is available in plastic and ceramic minidippackage and in a 8-lead micro package and in metal can package version.

[image: image7.wmf]
ASTABLE OPERATION

When the circuit is connected as shown in figure 13   (pin 2 and 6 connected) it triggers itself and free runs as a multivibrator. The external capacitor charges through R1 and R2 and discharges through R2 only. Thus the duty cycle may be precisely set by the ratio of these two resistors. In the astable mode of operation, C1 charges and discharges between 1/3 Vcc and 2/3 Vcc. As in the triggered mode, the charge and discharge times and therefore frequency are independent of the supply voltage.

[image: image8.wmf]
Figure 14 shows actual waveforms generated in this mode of operation. The charge time (output HIGH) is given by : t1 = 0.693 (R1 + R2) C1 and the discharge time (output LOW) by :t2 = 0.693 (R2) C1Thus the total period T is given by :T = t1 + t2 = 0.693 (R1 + 2R2) C1

The frequency ofoscillation is them :f 1T1.44R1 2R2C1and may be easily found by figure 15.The duty cycle is given by :

[image: image9.wmf]
R1 = R2 = 4.8k, C1= 0.1F, RL = 1k
[image: image10.wmf]
PULSE WIDTH MODULATOR

When the timer is connected in the monostable mode and triggered with a continuous pulse train, the output pulse width can be modulated by a signal applied to pin 5. Figure 16 shows the circuit.

[image: image11.wmf]
Details about ADC 0809 

· _ Total Unadjusted Error . . . 0.75 LSB Max       

· for ADC0808 and 1.25 LSB Max for

· ADC0809

· _ Resolution of 8 Bits

· _ 100-s Conversion Time

· _ Ratiometric Conversion

· _ Monotonicity Over the Entire A/D

· Conversion Range

· _ No Missing Codes

· _ Easy interface with Microprocessors

· _ Latched 3-State Outputs

· _ Latched Address inputs

· _ Single 5-V Supply

· _ Low Power Consumption

· _ Designed to Be Interchangeable With

· National Semiconductor ADC0808,

· ADC0809

Description

The ADC0808 and ADC0809 are monolithic CMOS devices with an 8-channel multiplexer, an8-bit analog-to-digital (A/D) converter, and microprocessor-compatible control logic. The 8 channel multiplexer can be controlled by a microprocessor through a 3-bit address decoder with address load to select any one of eight single-ended analog switches connected directly to the comparator. The 8-bit A/D converter uses the successive-approximation conversion technique featuring a high-impedance threshold detector, a switched-capacitor array, a sampleand- hold, and a successive-approximation register (SAR). Detailed information on interfacing to most popular microprocessors is readily available from the factory. The comparison and converting methods used eliminate the possibility of missing codes, nonmonotonicity, and the need for zero or full-scale adjustment. Also featured are latched 3-state outputs from the SAR and latched inputs to the multiplexer address decoder. The single 5-V supply and low power requirements make the ADC0808 and ADC0809 especially useful for a wide variety of applications. Ratiometric conversion is made possible by access to the reference voltage input terminals. The ADC0808 and ADC0809 are characterized for operation from –40C to 85C.
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PRINCIPLES OF OPERATION

The ADC0808 and ADC0809 each consists of an analog signal multiplexer, an 8-bit successive-approximation

converter, and related control and output circuitry.

Multiplexer

The analog multiplexer selects 1 of 8 single-ended input channels as determined by the address decoder. Address load control loads the address code into the decoder on a low-to-high transition. The output latch is reset by the positive-going edge of the start pulse. Sampling also starts with the positive-going edge of the start pulse and lasts for 32 clock periods. The conversion process may be interrupted by a new start pulse before the end of 64 clock periods. The previous data will be lost if a new start of conversion occurs before the 64th clock pulse. Continuous conversion may be accomplished by connecting the end-of-conversion output to the start input. If used in this mode, an external pulse should be applied after power up to assure start up.

Converter

The CMOS threshold detector in the successive-approximation conversion system determines each bit by examining the charge on a series of binary-weighted capacitors (Figure 1). In the first phase of the conversion process , the analog input is sampled by closing switch SC and all ST switches, and by simultaneously charging all the capacitors to the input voltage. In the next phase of the conversion process, all ST and SC switches are opened and the threshold detector begins identifying bits by identifying the charge (voltage) on each capacitor relative to the reference voltage. In the switching sequence, all eight capacitors are examined separately until all 8 bits are identified, and then the charge-convert sequence is repeated. in the first step of the conversion phase, the threshold detector looks at the first capacitor (weight = 128). Node 128 of this capacitor is switched to the reference voltage, and the equivalent nodes of all the other capacitors on the ladder are switched to REF–. If the voltage at the summing node is greater than the trip-point of the threshold detector (approximately one-half the VCC voltage), a bit is placed in the output register, and the 128 weight capacitor is switched to REF–. If the voltage at the summing node is less than the trip point of the threshold detector, this 128-weight capacitor remains connected to REF+ through the remainder of the capacitor-sampling (bit-counting) process. The process is repeated for the 64 weight capacitor, the 32-weight capacitor, and so forth down the line, until all bits are counted. With each step of the capacitor-sampling process, the initial charge is redistributed among the capacitors. The conversion process is successive approximation, but relies on charge redistribution rather than a successive-approximation register (and reference DAC) to count and weigh the bits from MSB to LSB.

Features

• Compatible with MCS-51™ Products

• 4K Bytes of In-System Reprogrammable Flash Memory

– Endurance: 1,000 Write/Erase Cycles

• Fully Static Operation: 0 Hz to 24 MHz

• Three-level Program Memory Lock

• 128 x 8-bit Internal RAM

• 32 Programmable I/O Lines

• Two 16-bit Timer/Counters

• Six Interrupt Sources

• Programmable Serial Channel

• Low-power Idle and Power-down Modes

Description

The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K

bytes of Flash programmable and erasable read only memory (PEROM). The device

is manufactured using Atmel’s high-density nonvolatile memory technology and is

compatible with the industry-standard MCS-51 instruction set and pinout. The on-chip

Flash allows the program memory to be reprogrammed in-system or by a conventional

nonvolatile memory programmer. By combining a versatile 8-bit CPU with Flash

on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which provides

a highly-flexible and cost-effective solution to many embedded control applications.

[image: image15.wmf]
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The AT89C51 provides the following standard features: 4K bytes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit timer/counters, a five vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator and clock circuitry. In addition, the AT89C51 is designed with static logic for operation down to zero frequency and supports two software selectable power saving modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port andinterrupt system to continue functioning. The Power-down Mode saves the RAM contents but freezes the oscillator disabling all other chip functions until the next hardware reset.

Pin Description 

 VCC Supply voltage.

GND Ground.

Port 0

Port 0 is an 8-bit open-drain bi-directional I/O port. As an output port, each pin can sink eight TTL inputs. When 1s are written to port 0 pins, the pins can be used as highimpedance inputs. Port 0 may also be configured to be the multiplexed loworder address/data bus during accesses to external program and data memory. In this mode P0 has internal pullups. Port 0 also receives the code bytes during Flash programming, and outputs the code bytes during program verification. External pullups are required during program verification.

Port 1

Port 1 is an 8-bit bi-directional I/O port with internal pullups. The Port 1 output buffers can sink/source four TTL inputs. When 1s are written to Port 1 pins they are pulled high by the internal pullups and can be used as inputs. As inputs, Port 1 pins that are externally being pulled low will source current (IIL) because of the internal pullups. Port 1 also receives the low orderaddress bytes during Flash  programming and verification.

Port 2 

Port 2 is an 8-bit bi-directional I/O port with internal pullups. The Port 2 output buffers can sink/source four TTL inputs. When 1s are written to Port 2 pins they are pulled high by the internal pullups and can be used as inputs. As inputs, Port 2 pins that are externally being pulled low will source current (IIL) because of the internal pullups. Port 2 emits the high-order address byte during fetches from external program memory and during accesses to external data memory that use 16-bit addresses (MOVX @ DPTR). In this application, it uses strong internal pull-ups when emitting 1s. During accesses to external data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Special Function Register. Port 2 also receives the high order address bits and some control signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bi-directional I/O port with internal pullups. The Port 3 output buffers can sink/source four TTL inputs. When 1s are written to Port 3 pins they are pulled high by

the internal pullups and can be used as inputs. As inputs, Port 3 pins that are externally being pulled low will source current (IIL) because of the pullups.

Port 3 also serves the functions of various special features of the AT89C51 as listed below:

Port 3 also receives some control signals for Flash programming and verification.

RST

Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low byte of the address during accesses to external memory. This pin is also the program pulse input (PROG) during Flash

programming. In normal operation ALE is emitted at a constant rate of 1/6 the oscillator frequency, and may be used for external timing or clocking purposes. Note, however, that one ALE

Port Pin Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INT0 (external interrupt 0)

P3.3 INT1 (external interrupt 1)

P3.4 T0 (timer 0 external input)

P3.5 T1 (timer 1 external input)

P3.6 WR (external data memory write strobe)

P3.7 RD (external data memory read strobe)

pulse is skipped during each access to external Data

Memory.

If desired, ALE operation can be disabled by setting bit 0 of

SFR location 8EH. With the bit set, ALE is active only during

a MOVX or MOVC instruction. Otherwise, the pin is

weakly pulled high. Setting the ALE-disable bit has no

effect if the microcontroller is in external execution mode.

PSEN

Program Store Enable is the read strobe to external program memory. When the AT89C51 is executing code from external program memory, PSEN is activated twice each machine cycle, except that two PSEN activations are skipped during each access to external data memory.

EA/VPP

External Access Enable. EA must be strapped to GND in order to enable the device to fetch code from external program memory locations starting at 0000H up to FFFFH. Note, however, that if lock bit 1 is programmed, EA will be internally latched on reset. EA hould be strapped to VCC for internal program executions. This pin also receives the 12-volt programming enable voltage (VPP) during Flash programming, for parts that require12-volt VPP.

XTAL1

Input to the inverting oscillator amplifier and input to the internal clock operating circuit.

XTAL2

Output from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier which can be configured for use as n on-chip oscillator, as shown in Figure 1. Either a quartz rystal or ceramic resonator may be used. To drive the device from an external clock source, TAL2 should be left unconnected while XTAL1 is driven as shown in Figure 2. There are no requirements on the duty cycle of the external

clock signal, since the input to the internal clocking circuitry is through a divide-by-two flip-flop, but minimum and maximum voltage high and low time specifications must be observed.

Idle Mode

In idle mode, the CPU puts itself to sleep while all the onchip peripherals remain active. The mode is invoked by software. The content of the on-chip RAM and all the special functions registers remain unchanged during this mode. The idle mode can be terminated by any enabled interrupt or by a hardware reset. It should be noted that when idle is terminated by a hard ware reset, the device normally resumes program execution, from where it left off, up to two machine cycles before he internal reset algorithm takes control. On-chip hardware inhibits access to internal RAM in this event, but access to the port pins is not inhibited. To eliminate the possibility of an unexpected write to a port pin when Idle is terminated by reset, the instruction following the one that invokes Idle should not be one that writes to a port pin or to external memory.

Figure 1. Oscillator Connections Note: C1, C2 = 30 pF 10 pF for Crystals = 40 pF 10 pF for Ceramic Resonators
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Programming the Flash

The AT89C51 is normally shipped with the on-chip Flash memory array in the erased state (that is, contents = FFH)and ready to be programmed. The programming interface accepts either a high-vol tage (12-volt) or a low-voltage (VCC) program enable signal. The low voltage programming mode provides a convenient way to program the AT89C51 inside the user’s system, while the high-voltage programming mode is compatible with conventional thirdparty Flash or EPROM programmers. The AT89C51 is shipped with either the high voltage or low-voltage programming mode enabled. The respective top-side marking and device signature codes are listed in  the following table. The AT89C51 code memory array is programmed byte-bybyte in either programming mode. To program any nonblank byte in the on-chip Flash Memory, the entire memory  must be erased using the Chip Erase Mode.

Programming Algorithm: Before programming the AT89C51, the address, data and control signals should be set up according to the Flash programming mode table and Figure 3 and Figure 4. To program the AT89C51, take the following steps. 1. Input the desired memory location on the address lines. 2. Input the appropriate data byte on the data lines. 3. Activate the correct combination of control signals. 4. Raise EA/VPP to 12V for the high-voltage programming mode. 5. Pulse ALE/PROG once to program a byte in the Flash array or the lock bits. The byte-write cycle is self-timed and typically takes no more than 1.5 ms. Repeat steps 1 through 5, changing the address and data for the entire array or ntil the end of the object file is reached.

Data Polling: The AT89C51 features Data Polling to indicate the end of a write cycle. During a write cycle, an attempted read of the last byte written will result in the complement of the written datum on PO.7. Once the write cycle has been completed, true data are valid on all outputs, and the next cycle may begin. Data Polling may begin any time after a write cycle has been initiated.

Ready/Busy: The progress of byte programming can also be monitored by the RDY/BSY output signal. P3.4 is pulled low after ALE goes high during programming to indicate BUSY. P3.4 is pulled high a gain when programming is done to indicate READY. Program Verify: If lock bits LB1 and LB2 have not been programmed, the programmed code data can be read back via the address and data lines for verification. The lock bits cannot be verified directly. erification of the lock bits is chieved by observing that their eatures are enabled.  

Chip Erase: The entire Flash array is erased electrically by using the proper combination of control signals and by holding ALE/PROG low for 10 ms. The code array is written with all “1”s. The chip erase operation must be executed before the code memory can be re-programmed. 

Reading the Signature Bytes: The signature bytes are read by the same procedure as a normal verification of locations 030H, 031H, and 032H, except that P3.6 and P3.7 must be pulled to a logic low. The values returned are as follows. (030H) = 1EH indicates manufactured by Atmel  (031H) = 51H indicates 89C51 (032H) = FFH indicates 2V programming g  (032H) = 05H indicates 5V programming

 Programming Interface Every code b yte in the Flash array can be written and the entire array can be erased by using the appropriate combination of control signals. The write operation cycle is selftimed and once initiated, will automatically time itself to completion. All major programming ve ndors offer worldwide support for the Atmel microcontroller  series. Please contact your local programming vendor for the appropriate software revision. RELAY: 

A Relay is a device that opens or closes an auxiliary circuit under some pre-determinedcondition in the Main circuit. The object of a Relay is generally t o act as a sort of electric magnifier, that is to say, it enables a comparatively week current to bring in to operation on a much stronger current. It also provides complete electrical isolation between the controlling  circuit and the controlled circuit.

Specifications:

(1) Coil resistance : 100to 500

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

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

(4) Contact current Rating : 1.5 to 25 Amps
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FABRICATION DETAILS

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

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

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

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

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

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

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

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

8.
Keeping the unit ready for demonstration.

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


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


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


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

;>

;>  include 8051.mc                

;>

                TEMP_ADC    DATA   30H

                DSP_C       DATA   31H



CNT         DATA   32H

                BUF1        DATA   33H

                BUF2        DATA   34H

                BUF3        DATA   35H

                BUF4        DATA   36H

                   A0        BIT  P3.0

                   A1        BIT  P3.1

                   A2        BIT  P3.2

                   ALE       BIT  P3.3

                   SOC       BIT  P3.4

                   OE        BIT  P3.5

                   EOC       BIT  P3.6 

                RLY          BIT  P2.0

                BUZZ         BIT  P2.1

                  ONE       EQU   11111001B

                  TWO       EQU   10100100B

                  THREE     EQU   10110000B

                  FOUR      EQU   10011001B

                  FIVE      EQU   10010010B

                  SIX       EQU   10000010B

                  SEVEN     EQU   11111000B

                  EIGHT     EQU   10000000B

                  NINE      EQU   10010000B

                  ZERO      EQU   11000000B

                  ORG    0000H          ;START OF PROG..

                  LJMP   START

                  ORG    000BH          ;TIMER INT-0

                  PUSH   ACC

                  PUSH   PSW

                  LCALL  DISPLAY

                  POP    PSW

                  POP    ACC

                  RETI

           START:

                  MOV    P1,#0FFH

                  MOV    P2,#00H

                  MOV    P0,#0FFH

                  MOV    SP,#60H

                  MOV    DSP_C,#00H

                  MOV    TMOD,#01H

                  MOV    IE,#82H

                  MOV    BUF1,#0C0H

                  MOV    BUF2,#0C0H

                  MOV    BUF3,#0C0H

                  MOV    BUF4,#0C0H

                  SETB   TR0

                  setb  p2.7

          MAIN:

                  CLR    A0      ;\\SELECTING THE CURRENT CHANNEL-1\\

                  CLR    A1

                  CLR    A2

                  LCALL  GET_ADC

                  MOV    A,TEMP_ADC

                  LCALL  H_D

                  LCALL  STR_SEG

                  MOV    A,TEMP_ADC

                  CJNE   A,#96H,LS3

        LS3:      JC     li4

                  setb   RLY



  SETB   BUZZ

                  MOV   CNT,#30H

      LOOP01:     LCALL DELAY3

                  DJNZ  CNT,LOOP01

                  ljmp   MAIN

        li4:      clr    RLY


          CLR    BUZZ

                  LJMP   MAIN

         DISPLAY:

                  MOV    A,DSP_C

                  CJNE   A,#00H,H1

                  MOV    P0,BUF4

                  SETB   P2.6

                  CLR    P2.5

                  CLR    P2.4

              H1: CJNE   A,#01H,H2

                  MOV    P0,BUF3

                  CLR    P2.6

                  SETB   P2.5

                  CLR    P2.4

               H2:CJNE   A,#02H,H3

                  MOV    P0,BUF2

                  CLR    P2.6

                  CLR    P2.5

                  SETB   P2.4

               H3:INC    DSP_C

                  MOV    A,DSP_C

                  CJNE   A,#03H,H5

                  MOV    DSP_C,#00H

               H5:MOV    TL0,#00H

                  MOV    TH0,#0F0H

                  RET

;>

           GET_ADC:

                   SETB          ALE

                   NOP

                   NOP

                   SETB          SOC

                   LCALL         D1

                   CLR           ALE

                   NOP

                   NOP

                   CLR           SOC

             EOZ:  JB            P3.6,EOZ

            EOCZ:  JNB           P3.6,EOCZ

                   SETB          OE

                   MOV           A,P1

                   MOV           TEMP_ADC,A

                   NOP

                   NOP

                   CLR           OE

                   RET

;>

             H_D:

                  CLR A

                  MOV R0,#00H  ;\\STR THE VALUE UPPER\\

                  MOV R1,#00H  ;\\STR VALUE LOWER\\

                  MOV R2,#00H

                  MOV R2,TEMP_ADC

                  MOV  A,TEMP_ADC

                  CJNE A,#00H,Z0

                  MOV  R0,#00H

                  MOV  R1,#00H

                  RET

             Z0:  CLR A

             LA2: CLR C

                  INC A

                  ADD A,#00H

                  DA A

                  JNC LA1

                  INC R0

             LA1: DJNZ R2,LA2

                  MOV R1,A

                  RET

;>

          STR_SEG:

                  MOV A,R1

                  ANL A,#0FH

                  LCALL SEGMNT

                  MOV BUF2,A

                  MOV A,R1

                  ANL A,#0F0H

                  SWAP A

                  LCALL SEGMNT

                  MOV BUF3,A

                  MOV A,R0

                  ANL A,#0FH

                  LCALL SEGMNT



  ANL A,#7FH

                  MOV BUF4,A

                  RET

;>

          SEGMNT:

                  CJNE A,#00H,LA3

                  MOV A,#ZERO

               LA3:CJNE A,#01H,LA4

                  MOV A,#ONE

               LA4:CJNE A,#02H,LA5

                  MOV A,#TWO

               LA5:CJNE A,#03H,LA6

                  MOV A,#THREE

               LA6:CJNE A,#04H,LA7

                  MOV A,#FOUR

               LA7:CJNE A,#05H,LA8

                  MOV A,#FIVE

               LA8:CJNE A,#06H,LA9

                  MOV A,#SIX

               LA9:CJNE A,#07H,LA10

                  MOV A,#SEVEN

              LA10:CJNE A,#08H,LA11

                  MOV A,#EIGHT

              LA11:CJNE A,#09H,LA12

                  MOV A,#NINE

              LA12:RET

;>

                D1:

                   MOV R3,#01H

                   DJNZ R3,$

                   RET

;>

               DELAY:

                    MOV R4,#0FFH

                    DJNZ R4,$

                    RET

;>

DELAY3:

        MOV R4,#30H

   Z2:  MOV R5,#20H

   Z1:  MOV R6,#10H

        DJNZ R6,$

        DJNZ R5,Z1

        DJNZ R4,Z2

        RET

;>

              DELAY1:

                     MOV R5,#64H

               LX1:  MOV R6,#54H

                     DJNZ R6,$

                     DJNZ R5,LX1

                     RET

;>

END

CONCLUSIONS:

This project work “Load monitor and Breaker with Digital Display using Micro-controller” is successfully designed, tested and a demo unit is fabricated.   However, the limitation is being made in this project work is to monitor only one parameter, i.e., load current, this is most important parameter.   Apart from the monitoring this parameter, various other parameters, such as line voltage, temperature, pressure sensing, liquid level, wind speed, humidity, line frequency, Gas leakage etc; can be incorporated in this project work.   Apart from using Micro-controller, Microprocessor or computer also can be used.   The advantage of using PC is, the parameters not only monitored, but also periodically the data can be logged and the same data can be stored.   So that details of the parameters can be monitored on the screen.   There by this data can be used for taking suitable decisions.


The current transformer used in this project work, for monitoring the load current continuously is designed for 3Amps i.e., the current flowing through the primary is restricted for 3Amps because of the thickness of the copper wire.   Increasing the thickness of the primary wire can increase this current rating.  Similarly ratio also can be increased or decreased according to the circuit design.
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