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ABBREVIATIONS

	Symbol
	Name

	ACC
	Accumulator

	B
	B register

	PSW
	Program status word

	SP
	Stack pointer

	DPTR
	Data pointer 2 bytes

	DPL
	Low byte

	DPH
	High byte

	P0
	Port0

	P1
	Port1

	P2
	Port2

	P3
	Port3

	IP
	Interrupt priority control

	IE
	Interrupt enable control

	TMOD 
	Timer/counter mode control

	TCON
	Timer/counter control

	T2CON
	Timer/counter 2 control

	T2MOD
	Timer/counter mode2 control

	TH0
	Timer/counter 0high byte

	TL0
	Timer/counter 0 low byte

	TH1
	Timer/counter 1 high byte

	TL1
	Timer/counter 1 low byte

	TH2
	Timer/counter 2 high byte

	TL2
	Timer/counter 2 low byte

	SCON
	Serial control

	SBUF
	Serial data buffer

	PCON
	Power control


INTRODUCTION
Process control is a statistics and engineering discipline that deals with architectures, mechanisms, and algorithms for controlling the output of a specific process. Industrial processes involve chemical or mechanical steps to aid in the manufacture of an item or items, usually carried out on a very large scale. Industrial processes are the key components of heavy industries in aacquiring an accurate and timely measurements is the foundation of any industrial monitoring or control system.

At the onset of the Industrial Revolution, processes were controlled manually. Men turned valves, pulled levers or changed switches based on the need to turn devices on or off. Automation (ancient Greek: = self dictated), or industrial automation or numerical control is to control industrial machinery and processes, reducing the need for human intervention. In the scope of industrialization, automation is a step beyond mechanization. Whereas mechanization provides human operators with machinery to assist them with the physical requirements of work, automation greatly reduces the need for human sensory and mental requirements as well. As the technology of process control evolved, the human links in the process were replaced by products that could automatically make the mechanical adjustments that were necessary, and make them accurately and consistently. This resulted in increased efficiency and greater productivity from the machine, process and operator. Today, the process industry experiences greater demands for productivity and efficiency. The requests for more exotic materials have enhanced the development of products that provide more exacting control. 

Most  processes makes  the production of materials vastly cheaper, thus changing it  into a commodity; i.e. the  process makes it economically feasible for society  to use the material on a large scales, in machinery, or a substantial amount of raw materials, in comparison  to batch or craft processes. Production of a specific material may involve more than one type of process. Most industrial processes result in both a desired product(s) and by-products, many of which are toxic, hazardous, or hard to deal with. Very, very few processes are self-contained. The main aim is to process and control such hazardous situations. When it comes to designing new machines or optimizing the existing plants, remaining competitive in the industrial market is a challenging task.

To increase productivity, you must be able to effectively integrate electronics into your machines and plants with high-speed control, precision motion, analog measurements, and human machine interfaces (HMIs). Here comes the wireless technology called GSM where by using this we can access and control the things efficiently and effectively i.e., where the things are being controlled through mobile.
BLOCK DIAGRAM
 SHAPE  \* MERGEFORMAT 



BLOCK DIAGRAM EXPLANATION
                         The above block diagram gives an overview of the project in the pictorial form. With the help of the block diagram we will create pre model of the project and analyze the function of the project .The explanation of the project with block diagram over view is given as follows

Micro controller

In this project work the micro-controller plays a major role. Micro-controllers were originally used as components in complicated process-control systems.   However, because of their small size and low price, Micro-controllers are now also being used in regulators for individual control loops. In several areas Micro-controllers are now outperforming their analog counterparts and are cheaper as well. According to the sensed signals all the Industrial parameters are getting controlled by the Microcontroller through mobile, and the status is displayed on the LCD by initializing the three control pins in LCD i.e., RS, R/W and EN pin. The RS pin which is called as register select is connected to P0.5 pin. The R/W pin specifies the read or writes operation. This pin is connected to P0.6. The EN pin is used to latch the information present on the data pins; this pin is connected to P0.7.

 Power supply:

In this system we are using both the supplies 12 volts and 5 volts. 5 volts is used for Microcontroller where as DC motor & Relays will be operated on 12 volts.            

 Relays 

In this project Relays are used to the Trip the parameters. A relay is an electrical switch that opens and closes under control of another electrical circuit. In the original form, the switch is operated by an electromagnet to open or close one or many sets of contacts.
DTMF Decoder: 

 DTMF decoder decodes the entered keys frequency values to control the devices.
Schematic:
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HARDWARE COMPONENTS:
· Micro Controller
· DTMF 
· Mobile phone
· Voice processing unit
· Power supply
HARDWARE EXPLANATION
  Power supply

                      The power supplies are designed to convert high voltage AC mains electricity to a suitable low voltage supply for electronics circuits and other devices. A power supply can by broken down into a series of blocks, each of which performs a particular function. A d.c power supply which maintains the output voltage constant irrespective of a.c mains fluctuations or load variations is known as “Regulated D.C Power Supply”

For example a 5V regulated power supply system as shown below: 

FIG 3:
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Transformer:

A transformer is an electrical device which is used to convert electrical power from one 
electrical circuit to another without change in frequency.

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

[image: image5.png]



FIG 4: An Electrical Transformer

Turns ratio = Vp/ VS = Np/NS

Power Out= Power In
VS X IS=VP X IP
Vp = primary (input) voltage
Np = number of turns on primary coil
Ip  = primary (input) current     

RECTIFIER:
             A circuit which is used to convert a.c to dc is known as RECTIFIER. The process 

of conversion a.c to d.c is called “rectification”

TYPES OF RECTIFIERS:

· Half wave Rectifier

· Full wave rectifier

1. Centre tap full wave rectifier.

2. Bridge type full bridge rectifier.  
     Comparison of rectifier circuits:

	Parameter
	                      Type of Rectifier

	
	   Half wave                                Full wave             Bridge

	Number of   diodes


	        1
	      2
	     3

	PIV of diodes


	      Vm
	     2Vm 
	     Vm

	D.C output voltage
	      Vm/
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	  2Vm/
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	    2Vm/
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	Vdc,at 

no-load                  
	    0.318Vm
	  0.636Vm
	0.636Vm

	Ripple factor
	      1.21
	    0.482
	     0.482

	    Ripple      

   Frequency
	        f 
	      2f
	       2f

	  Rectification

   Efficiency
	      0.406
	    0.812
	   0.812

	  Transformer 

   Utilization

   Factor(TUF)   
	     0.287
	   0.693
	   0.812

	RMS voltage Vrms
	       Vm/2    
	   Vm/√2
	Vm/√2


Full-wave Rectifier:
From the above comparison we came to know that full wave bridge rectifier as more Advantages than the other two rectifiers. So, in our project we are using full wave bridge rectifier circuit.
Bridge Rectifier: A bridge rectifier makes use of four diodes in a bridge arrangement to achieve full-wave rectification. This is a widely used configuration, both with individual diodes wired as shown and with single component bridges where the diode bridge is wired internally.

[image: image9]   A bridge rectifier makes use of four diodes in a bridge arrangement as shown in fig (a) to achieve full-wave rectification. This is a widely used configuration, both with individual diodes wired as shown and with single component bridges where the diode bridge is wired internally.
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                                                    FIG 5: Bridge Rectifier
Operation:

During positive half cycle of secondary, the diodes D2 and D3 are in forward biased while D1 and D4 are in reverse biased as shown in the fig(b). The  current flow direction is shown in the fig (b) with dotted arrows.
[image: image12.png]OUTPUT




FIG 5.1
During negative half cycle of secondary voltage, the diodes D1 and D4 are in forward biased while D2 and D3 are in reverse biased as shown in the fig(c). The current flow direction is shown in the fig (c) with dotted arrows.       
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                                         FIG 5.2

Filter:
                     A Filter is a device which removes the a.c component of rectifier output 

but allows the d.c component to reach the load
Capacitor Filter:
      We have seen that the ripple content in the rectified output of half wave rectifier is 121% or that of full-wave or bridge rectifier or bridge rectifier is 48% such high percentages of ripples is not acceptable for most of the applications. Ripples can be removed by one of the following methods of filtering:

(a)  A capacitor, in parallel to the load, provides an easier by –pass for the ripples voltage though it due to low impedance. At ripple frequency and leave the d.c to appear the load.

(b) An inductor, in series with the load, prevents the passage of the ripple current (due to high impedance at ripple frequency) while allowing the d.c (due to low resistance to d.c)

(c) Various combinations of capacitor and inductor, such as L-section filter  [image: image14.png]


 section filter, multiple section filter etc. which make use of both the properties mentioned in (a) and (b) above. Two cases of capacitor filter, one applied on half wave rectifier and another with full wave rectifier.
Filtering is performed by a large value electrolytic capacitor connected across the DC supply to act as a reservoir, supplying current to the output when the varying DC voltage from the rectifier is falling. The capacitor charges quickly near the Peak of the varying DC, and then discharges as it supplies current to the output. 

Filtering significantly increases the average DC voltage to almost the peak value 

(1.4 × RMS value). 

To calculate the value of capacitor(C),

                                    C = ¼*√3*f*r*Rl

              Where,

                              f = supply frequency,

                              r = ripple factor,

                             Rl = load resistance

Note: In our circuit we are using 1000microfarads. 

Regulator:

 Voltage regulator ICs is available with fixed (typically 5, 12 and 15V) or variable output voltages. The maximum current they can pass also rates them. Negative voltage regulators are available, mainly for use in dual supplies. Most regulators include some automatic protection from excessive current ('overload protection') and overheating ('thermal protection').  Many of the fixed voltage regulator ICs has 3 leads and look like power transistors, such as the 7805 +5V 1A regulator shown on the right. The LM7805 is simple to use. You simply connect the positive lead of your unregulated DC power supply (anything from 9VDC to 24VDC) to the Input pin, connect the negative lead to the Common pin and then when you turn on the power, you get a 5 volt supply from the output pin. 
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FIG 6: A Three Terminal Voltage Regulator
78XX:

The Bay Linear LM78XX is integrated linear positive regulator with three terminals. The LM78XX offer several fixed output voltages making them useful in wide range of applications. When used as a zener diode/resistor combination replacement, the LM78XX usually results in an effective output impedance improvement of two orders of magnitude, lower quiescent current. The LM78XX is available in the TO-252, TO-220 & TO-263packages,
Features:
• Output Current of 1.5A

• Output Voltage Tolerance of 5%

• Internal thermal overload protection

• Internal Short-Circuit Limited

• No External Component

• Output Voltage 5.0V, 6V, 8V, 9V, 10V, 12V, 15V, 18V, 24V

• Offer in plastic TO-252, TO-220 & TO-263

• Direct Replacement for LM78XX

MICROCONTROLLER
       INTRODUCTION 

A Micro controller consists of a powerful CPU tightly coupled with memory RAM, ROM or EPROM), various I/O features such as Serial ports, Parallel Ports, Timer/Counters, Interrupt Controller, Data Acquisition interfaces-Analog to Digital Converter (ADC), Digital to Analog Converter (DAC), everything integrated onto a single Silicon Chip.

It does not mean that any micro controller should have all the above said features on chip, Depending on the need and area of application for which it is designed, The ON-CHIP features present in it may or may not include all the individual section said above.

Any microcomputer system requires memory to store a sequence of instructions making up a program, parallel port or serial port for communicating with an external system, timer / counter for control purposes like generating  time delays, Baud rate for the serial port, apart from the controlling unit called the Central Processing Unit

             A Microcontroller has a CPU (a microprocessor) in addition to a fixed amount of RAM,R ROM,I/OPORTS ,and a timer all on a single chip. In other words, the processor, RAM, ROM, I/OPORTS, and timer are all embedded together on one chip; therefore, the designer can’t add any external memory, I/O, or timer to it. The fixed amount of on-chip ROM, RAM, and number of I/O PORTS in microcontrollers makes them ideal for many applications in which cost and space are critical. In many applications, for example a TV remote control, there is no need for the computing power of a 486 or even an 8086 microprocessor. In many applications, the space it takes, the power it consumes, and the price per unit are much more critical considerations than the computing power. These applications most often require some I/O operation to read signal and turn on and off certain bits. For these reason some call these processors IBP (illy-bitty processors).

	CPU
	RAM
	ROM

	I/O
	TIMER
	Serial COM PORT


                                        FIG 7: Microcontroller
NECESSITY OF MICROCONTROLLERS:

                   Microprocessors brought the concept of programmable devices and made many applications of intelligent equipment. Most applications, which do not need large amount of data and program memory is the microcontroller.

Costly: 


                 The microprocessor system had to satisfy the data and program requirements so, sufficient RAM and ROM are used to satisfy most applications .The peripheral control equipment also had to be satisfied. Therefore, almost all-peripheral chips were used in the design. Because of these additional peripherals cost will be comparatively high.

An example:

 8085 chip needs:


                An Address latch for separating address from multiplexed address and data.32-KB RAM and 32-KB ROM to be able to satisfy most applications. As also Timer / Counter, Parallel programmable port, Serial port, and Interrupt controller are needed for its efficient applications.   

   
In comparison a typical Micro controller 8051 chip has all that the 8051 board has except a reduced memory as follows.

4K bytes of ROM as compared to 32-KB, 128 Bytes of RAM as compared to 32-KB.           

Bulky:  

On comparing a board full of chips (Microprocessors) with one chip with all components in it (Micro controller).
Debugging: 

 
Lots of Microprocessor circuitry and program to debug. In Micro controller there is no Microprocessor circuitry to debug.

Slower Development time: As we have observed Microprocessors need a lot of debugging at board level and at program level, where as, Micro controller do not have the excessive circuitry and the built-in peripheral chips are easier to program for operation.


So peripheral devices like Timer/Counter, Parallel programmable port, Serial Communication Port, Interrupt controller and so on, which were most often used were integrated with the Microprocessor to present the Micro controller .RAM and ROM also were integrated in the same chip. The ROM size was anything from 256 bytes to 32Kb or more. RAM was optimized to minimum of 64 bytes to 256 bytes or more.
Typical Micro controller have all the following features:

· 8/16/32 CPU

· Instruction set rich in I/O & bit operations.  o

· One or more I/O ports.

· One or more timer/counters.

· One or more interrupt inputs and an interrupt controller

· One or more serial communication ports.

· Analog to Digital /Digital to Analog converter 

· One or more PWM output

· Network controlled interface
ADVANTAGES:

                   If a system is developed with a microprocessor, the designer has to go for external memory such as RAM, ROM or EPROM and peripherals and hence the size of the PCB will be large enough to hold all the required peripherals. But, the microcontroller has got all these peripheral facilities on a single chip so development of a similar system with a micro controller reduces PCB size and cost of the design. One of the major differences between a micro controller and a microprocessor is that a controller often deals with bits , not bytes as in the real world application, for example switch contacts can only be open or close, indicators should be lit or dark and motors can be either turned on or off and so forth.  
INTRODUCTION TO 8051 MICROCONTROLLER
In 1981,Intel corporation introduced an 8-bit microcontroller called the 8051.This microcontroller had 128 bytes of RAM,4K bytes of  on-chip ROM,two timers, one serialport,and 4 ports(each 8-bits wide)all on single chip. At that time it was also referred to as a “system on a chip”.

                   The 8051 is an 8-bit processor, meaning that the CPU can work on only 8-bits of data at a time. Data larger than 8-bits has to be broken into 8-bit pieces to be processed by the CPU.The 8051 can have a maximum of 64K bytes of ROM, many manufacturers have put only 4Kbytes on chip. 

The major Features of 8-bit Micro controller ATMEL 89C51:

· 8 Bit CPU optimized for control applications
· Compatible with MCS-51 Products 
· 4K Bytes of In-System Reprogrammable Flash Memory – Endurance: 1000 Write/Erase Cycles.
· Fully Static Operation: 0Hz to 24MHz
· 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
· Extensive Boolean processing (Single - bit Logic) Capabilities.

· On - Chip Flash Program Memory

· On - Chip Data RAM

· Bi-directional and Individually Addressable I/O Lines

· Multiple 16-Bit Timer/Counters

· Full Duplex UART

· Multiple Source / Vector / Priority Interrupt Structure

· On - Chip Oscillator and Clock circuitry.

· On - Chip EEPROM 

· SPI Serial Bus Interface
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Figure 8 Block Diagram 
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For more information on the individual devices and features, refer to the Hardware Descriptions and Data Sheets of the specific device.
Why AT 89C51? : 

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


Coming to the question of why to use AT89C51 of all the 8-bit Microcontroller available in the market the main answer would be because it has 4 Kb on chip flash memory which is just sufficient for our application. The on-chip Flash ROM allows the program memory to be reprogrammed in system or by conventional non-volatile memory Programmer. Moreover ATMEL is the leader in 

Flash technology in today’s market place and hence using AT 89C51 is the optimal solution.

8051 micro controller architecture:
The 8051 architecture consists of these specific features:

· Eight –bit CPU with registers A (the accumulator) and B

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

· Eight- bit stack pointer (PSW)

· Eight-bit stack pointer (Sp)

· Internal ROM or EPROM (8751) of 0(8031) to 4K (8051)

· Internal RAM of 128 bytes:

1. Four register banks, each containing eight registers

2. Sixteen bytes, which maybe addressed at the bit level

3. Eighty bytes of general- purpose data memory

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

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

· Full duplex serial data receiver/transmitter: SBUF

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

· Two external and three internal interrupts sources.

Oscillator and clock circuits.

PIN CONFIGURATION:
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FIG 9: Pin Diagram of AT89C51

Pin Description

VCC


Pin 40 provides supply voltage to the chip. The voltage source is +5v.

GND
Pin 20 is the ground.

Ports 0, 1, 2 and 3


As shown in pin diagram, the four ports P0, P1, P2, and P3 each use of 8 pins, making the 8-bit ports. All the ports upon Reset are configured as input, since P0-P3 have FFH on them.
Port 0


Port 0 occupies a total of 8 pins (pins 32-33).  It can be used for input or output.  Port0 is also designated as AD0-AD7, allowing it to be used for both address and data.  When connecting an 8051/31 to an external memory, port 0 provides both address and data.  The 8051 multiplexes address and data through port 0 to save pins.  ALE=0, it provides data D0-D7, but when ALE=1, it has address A0-A7.  Therefore, ALE is used for demultiplexing address address and data with the help of a 74LS373 latch.  In the 8051-based systems where there is no external memory connection, the pins of P0 must be connected externally to a 10k –ohm pull-up resistor.  This is due to the fact that P0 is an Open drain, Unlike P1, P2, P3.  Open drain is a term used for MOS chips in the same way that open collector is used for TTL chips.  In many systems using the 8751, 89C51, or DS89C4x0 chips, we normally connect P0 to pull-up resistors.  With external pull-up resistors connected to P0, it can be used as a simple I/O port, just like P1 and P2.  In contrast to Port 0, ports p1, p2, and p3 do not need any pull-up resistors since they already have pull-up resistors internally.  Upon reset, ports p1, p2, ad p3 are configured as input ports.

Port 1


Port 1 occupies a total of 8-pins (pins1-8).  It can be used as input or output.  In contrast to port 0, this port does not need any pull-up resistors since it already has pull-up resistors internally.  Upon reset, port1 is configured as an input port.

Port 2

Port 2 occupies a total 8 pins (pins 21-28). It can be used as input or output.  However, in 8031-based systems, port2 is also designated as A8-A15, indicating its dual function.  Since an 8051/31 is capable of accessing 64K bytes of external memory, it needs a path for the 16 bits of the address.  While P0 provides the lower 8 bits via A0-A7, it is the job of p2 is used for the upper 8 bits of the 16-bit address, and it cannot be used for I/O.  Just like P1, port 2 does not need any pull-up resistors since it already has pull-up resistors internally.  Upon reset, port2 is configured as an input port.

Port 3

Port 3 occupies a total of 8 pins (pins 10-17).  It can be used as input or output.  P3 does not need any pull-up resistors, just as P1 and P2 did not.  Although Port 3 is configured as an input port upon reset, this is not the way it is most commonly used.  Port 3 has the additional function of providing some extremely important signals such as interrupts. The below table provides these alternate functions of P3.  This is information applies to both 8051 and 8031 chips.
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Alternate Functions of PORT3

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

Prior to each reading from external memory, the microcontroller will set the lower address byte (A0-A7) on P0 and immediately after that activates the output ALE. Upon receiving signal from the ALE pin, the external register (74HCT373 or 74HCT375 circuit is usually embedded) memorizes the state of P0 and uses it as an address for memory chip. In the second part of the microcontroller’s machine cycle, a signal on this pin stops being emitted and P0 is used now for data transmission (Data Bus). In this way, by means of only one additional (and cheap) integrated circuit, data multiplexing from the port is performed. This port at the same time used for data and address transmission.
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 should 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 require 12-volt VPP.

XTAL1 and XTAL2


The 8051 has an on-chip oscillator but requires an external clock to run it.  Most often a quartz crystal oscillator is connected to inputs XTAL1 (pin19) and XTAL2 (pin18).  The quartz crystal oscillator connected to XTAL1 and XTAL2 also needs two capacitors of 30pf value.  One side of each capacitor is connected to the ground as shown in fig1.


It must be noted that there are various speeds of the 8051 family.  Speed refers to the maximum oscillator frequency connected to XTAL.  For example, a 12-MHz chip must be connected to a crystal with 12 MHz frequency of no more than 20 MHz.  When the 8051 is connected to a crystal oscillator and is powered up, we can observe the frequency on the XTAL2 pin using the oscilloscope.


If you decide to use a frequency source other than a crystal oscillator, such as a TTL oscillator, it will be connected to XTAL1; XTAL2 is left unconnected. As shown in fig2.
[image: image19.wmf][image: image20.wmf]
FIG 10 XTAL connection to 8051
FIG 10.1. XTAL for an External clock source
                                           [image: image21.png]c1

cz

XTALL

KTAL2

aND




                                        FIG 12: Oscillator Connection.

The P89C51 provides the following standard features: 4K bytes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit timer/counters, five vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator and clock circuitry. In addition, the P89C51 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 and interrupt 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.

[image: image22]
 FIG 13: External Clock Drive Configuration
I/O ports:

           One major feature of a microcontroller is the versatility built into the input/output (I/O) circuits that connect the 8051 to the outside world. The main constraint that limits numerous functions is the number of pins available in the 8051 circuit. The DIP had 40 pins and the success of the design depends on the flexibility incorporated into use of these pins. For this reason, 24 of the pins may each used for one of the two entirely different functions which depend, first, on what is physically connected to it and, then, on what software programs are used to “program” the pins.

PORT 0

          Port 0 pins may serve as inputs, outputs, or, when used together, as a bi directional low-order address and data bus for external memory. To configure a pin as input, 1 must be written into the corresponding port 0 latch by the program. When used for interfacing with the external memory, the lower byte of address is first sent via PORT0, latched using Address latch enable (ALE) pulse and then the bus is turned around to become the data bus for external memory.

PORT 1

            Port 1 is exclusively used for input/output operations. PORT 1 pins have no dual function. When a pin is to be configured as input, 1 is to be written into the corresponding Port 1 latch.

PORT 2

             Port 2 maybe used as an input/output port. It may also be used to supply a high –order address byte in conjunction with Port 0 low-order byte to address external memory. Port 2 pins are momentarily changed by the address control signals when supplying the high byte a 16-bit address. Port 2 latches remain stable when external memory is addressed, as they do not have to be turned around (set to 1) for data input as in the case for Port 0.

PORT 3

           Port 3 may be used to input /output port. The input and output functions can be programmed under the control of the P3 latches or under the control of various special function registers. Unlike Port 0 and Port 2, which can have external addressing functions and change all eight-port b se, each pin of port 3 maybe individually programmed to be used as I/O or as one of the alternate functions. The Port 3 alternate uses are:

Pin                                                    Alternate Use                    

      SFR

P3.0 - RXD                                        Serial data input


       SBUF

P3.1 - TXD                                        Serial data output


       SBUF

P3.2 - INTO 0                                   External interrupt 0

                   TCON.1

P3.3 - INTO 1                                   External interrupt 1


       TCON.3

P3.4 - T0                                           External Timer 0 input

     
       TMOD

P3.5 – T1                                         External timer 1 input


       TMOD

P3.6 - WR                                         External memory write pulse


-

P3.7 - RD                                          External memory read pulse


-

INTERRUPTS:

            Interrupts are hardware signals that are used to determine conditions that exist in external and internal circuits. Any interrupt can cause the 8051 to perform a hardware call to an interrupt –handling subroutine that is located at a predetermined absolute address in the program memory.   

         Five interrupts are provided in the 8051. Three of these are generated automatically by the internal operations: Timer flag 0, Timer Flag 1, and the serial port interrupt (RI or TI) Two interrupts are triggered by external signals provided by the circuitry that is connected to the pins INTO 0 and INTO1. The interrupts maybe enable or disabled, given priority or otherwise controlled by altering the bits in the Interrupt Enabled (IE) register, Interrupt Priority (IP) register, and the Timer Control (TCON) register. . These interrupts are mask able i.e. they can be disabled. Reset is a non mask able interrupt which has the highest priority. It is generated when a high is applied to the reset pin. Upon reset, the registers are loaded with the default values.

            Each interrupt source causes the program to do store the address in PC onto the stack and causes a hardware call to one of the dedicated addresses in the program memory. The appropriate memory locations for each for each interrupt are as follows:

Interrupt                 
Address

RESET
0000

IE0 (External interrupt 0)                      
0003

TF0 (Timer 0 interrupt)                    
000B

IE1 (External interrupt 1)
0013

TF1 (Timer 1 interrupt)
001B

SERIAL
0023     

 Functions of micro controller in main unit are

1. Sends appropriate commands to ADC to start conversion.

2. Collects the output of ADC for every 10 sec and stores in buffer,

3. Receives the command/signals from DTMF. 

4. Sends these signals to the microcontroller.

5. After data gets received then the controller sends the control action in order to operate the devices.

6. Sends appropriate information to the display unit as per status. 

DTMF-8870 

The following session gives the total description about the DTMF M8870 – 01 and it’s             interfacing to the controller.

1. General description:

               DTMF stands for Dual Tone Multiple Frequency. . It is numbers 0-9 and the * and the # you press on your push-button telephone. This allows us to use mobile phones and house push-button phones to act as “remote controls” The idea of turning your air-conditioner on at home, whilst on the way home from work is only possible with DTMF phone. 

               Every push-button phone and mobile telephone in the world has a DTMF keypad. These telephone DTMF keypads are also fitted to many radios which allow these radios to dial each other up, or into the phone network as they have a DTMF keypad. An interesting fact for scanner users is that a DTMF decoder is available. 

               One Frequency from each the ‘high’ and ‘low’ group is assigned to each of the 12 push buttons on your telephone. The four buttons “A, B, C & D” are not used in telephones, and are found mostly in radios and other devices with DTMF keypads (fig 1).
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              The DTMF Matrix, ignoring the last column (A, B, C, and D) bits is a telephone keypad. Every time you press a button on any kind of phone these ‘dual tones’ (1=697Hz+1209Hz) are both heard by you and sent down the line. A DTMF decoder, of sorts, is in fact part of every telephones circuitry-it needs it, like a decoder, to recognize the tones.

The M-8870 is a full DTMF Receiver that integrates both band split filter and decoder functions into a single 18-pin DIP or SOIC package. Manufactured using CMOS process technology, the M-8870 offers low power consumption (35 mW max) and precise data handling. Its filter section uses switched capacitor technology for both the high and low group filters and for dial tone rejection. Its decoder uses digital counting techniques to detect and decode all 16 DTMF tone pairs into a 4-bit code. Minimal external components required include a low-cost 3.579545 MHz color burst crystal, a timing resistor, and a timing capacitor.

3. Functional description:


M-8870 operating functions include a band split filter that separates the high and low tones of the received pair, and a digital decoder that verifies both the frequency and duration of the received tones before passing the resulting 4-bit code to the output bus.

3.1. Filter:



The low and high group tones are separated by applying the dual-tone signal to the inputs of two 6th order switched capacitor band pass filters with bandwidths that correspond to the bands enclosing the low and high group tones. The filter also incorporates notches at 350 and 440 Hz, providing excellent dial tone rejection. Each filter output is followed by a single-order switched capacitor section that smoothes the signals prior to limiting. Signal limiting is performed by high gain comparators provided with hysteresis to prevent detection of unwanted low-level signals and noise. The comparator outputs provide full-rail logic swings at the frequencies of the incoming tones.

3.2. Decoder:



The M-8870 decoder uses a digital counting technique to determine the frequencies of the limited tones and to verify that they correspond to standard DTMF frequencies. A complex averaging algorithm is used to protect against tone simulation by extraneous signals (such as voice) while tolerating small frequency variations. The algorithm ensures an optimum combination of immunity to talk off and tolerance to interfering signals (third tones) and noise. When the detector recognizes the simultaneous presence of two valid tones (known as signal condition), it raises the Early Steering flag (ESt). Any subsequent loss of signal condition will cause ESt to fall.

3.3. Steering Circuit:

                     Before a decoded tone pair is registered, the receiver checks for valid signal duration (referred to as character-recognition-condition). This check is performed by an external RC time constant driven by ESt. A logic high on ESt causes VC to rise as the capacitor discharges. Provided that signal condition is maintained (ESt remains high) for the validation period (tGTF), VC reaches the threshold (VTSt) of the steering logic to register the tone pair, thus latching its corresponding 4-bit code into the output latch (Q1, Q2, Q3, and Q4). At this point, the GT output is activated and drives VC to VDD. GT continues to drive high as long as ESt remains high. Finally, after a short delay to allow the output latch to settle, the delayed steering output flag (StD) goes high, signaling that a received tone pair has been registered. The contents of the output latch are made available on the 4-bit output bus by raising the three state control input (OE) to logic high

                                                                        VDD


[image: image24]

    FIG 32: Basic steering circuit.

                The steering circuit works in reverse to validate the inter digit pause between signals. Thus, as well as rejecting signals too short to be considered valid, the receiver will tolerate signal interruptions (dropouts) too short to be considered a valid pause. This capability, together with the ability to select the steering time constants externally, allows the designer to tailor performance to meet a wide variety of system requirements.

4. Design considerations:


The design of a DTMF receiving system can generally be broken down into three functional blocks. The first consideration is the interface to the transmission medium. This may be as simple as a few passive components to adequately configure the MT8870’s input stage or as complex as some form of demodulation, multiplexing or analog switching system. The second functional block is the DTMF receiver itself. This is where the receiving system’s parameters can be optimized for the specific signal conditions delivered from the "front end" interface. The third, and perhaps most widely varying function, is the output control logic. This may be as simple as a 4 to 16 line decoder or a microcontroller, controlling a specific function for each DTMF code, or as complex as a full blown computer handling system protocols and adaptively varying the tone receiver’s parameters to adjust for changing signal conditions. Several currently applied and conceptually designed applications are described subsequently but first let’s consider the design of a typical input stage
[image: image25.emf]
                           

 FIG 33: Application diagram



The input to the DTMF is given to the pin 2 (IN-) from any telephone line as shown in the application diagram figure 4. The DTMF receiver receives the dual tone coming from the telephone line and decodes the signal. The decoded 4 bit word is given to the outputs Q1, Q2, Q3, and Q4 as shown in the fig 4. The StD pin goes high indicating that the value on the out put pins is updated. The control logic checks continuously for the high pulse on StD pin or develops an interrupt process when there is logic high on the StD pin. The figure 5 shows output logics for the dual frequencies for the corresponding keys.

                                        [image: image26.emf]





FIG 34: M8870 output truth table.



The proven reliability of DTMF signaling has created a vast spectrum of possible applications. The mother board is provided to develop all these possible applications with DTMF receiver.  

[image: image27.emf]    

                                           FIG 35: Home DTMF remote control system
              . One of these applications is the House hold DTMF remote control system. The block

                diagram for this system is as shown in the figure 6. Remote ON/OFF control may be

                given to electric appliances such as a slow cooker, exterior lighting and garage heater

8870 CMOS Integrated DTMF Receiver

Product Description

                                           The CAMD CM8870/70C provides full DTMF receiver capability by integrating both the band split filter and digital decoder functions into a single 18-pin DIP, SOIC, or 20-pin PLCC package. The CM8870/70C is manufactured using state-of-the-art CMOS process technology for low power consumption (35mW, max.) and precise data handling.

                                         The filter section uses a switched capacitor technique for both high and low group filters and dial tone rejection. TheCM8870/70C decoder uses digital counting techniques for the detection and decoding of all 16 DTMF tone pairs into a4-bit code. This DTMF receiver minimizes external component count by providing an on-chip differential input amplifier, clock generator, and a latched three-state interface bus. The on-chip clock generator requires only a low cost TV crystal or ceramic resonator as an external component.

Features

·  Full DTMF receiver

·  Less than 35mW power consumption

·  Industrial temperature range

·  Uses quartz crystal or ceramic resonators

·  Adjustable acquisition and release times

·  18-pin DIP, 18-pin DIP EIAJ, 18-pin SOIC, 20-pin

· PLCC

 CM8870C

· Power down mode

· Inhibit mode

· Buffered OSC3 output (PLCC package only)

· CM8870C is fully compatible with CM8870 for 18-pin

· Devices by grounding pins 5 and 6

Functional Description

                                  The CAMD CM8870/70C DTMF Integrated Receiver provides the design engineer with not only low power consumption, but high performance in a small 18-pin DIP, SOIC, or 20-pin PLCC package configuration. The CM8870/70C’s internal architecture consists of a band split filter section which separates the high and low tones of the received pair, followed by a digital decode (counting) section which verifies both the frequency and duration of the received tones before passing the resultant

4-bit code to the output bus.

Input Configuration

                             The input arrangement of the CM8870/70C provides a differential input operational amplifier as well as a bias source(VREF) which is used to bias the inputs at mid-rail. Provision is made for connection of a feedback resistor to the op-amp output (GS) for adjustment of gain. In a single-ended configuration, the input pins are connected as shown in Figure, with the op-amp connected for unity gain and VREF biasing the input at ½ VDD. Figure 6 shows the differential configuration, which permits the adjustment of gain with the feedback resistor R5.

Clock Circuit

                              The internal clock circuit is completed with the addition of a standard television color burst crystal or ceramic resonator-having a resonant frequency of 3.579545 MHz. TheCM8870C in a PLCC package has a buffered oscillator output (OSC3) that can be used to drive clock inputs of other devices such as a microprocessor or other CM887X’s as shown in Figure. Multiple CM8870/70Cs can be connected as shown in figure 8 such that only one crystal or resonator is required.
[image: image28.png]Block Diagram [=]

&=

a





FIG 36: BLOCK DIAGRAM

FIG 37: TIMING DIAGRAM
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FIG 38: PIN FUNCTION TABLE
FIG 39:PIN DIAGRAMOF 8870:
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Applications

· PABX

· Central office

·  Mobile radio

·  Remote control

· Remote data entry

·  Call limiting

·  Telephone answering systems

RELAYS

Relay is an electrically operated switch. Current flowing through the coil of the relay creates a magnetic field which attracts a lever and changes the switch contacts. The coil current can be on or off so relays have two switch positions and they are double throw (changeover) switches. 

                       

Relays allow one circuit to switch a second circuit which can be completely separate from the first. For example a low voltage battery circuit can use a relay to switch a 230V AC mains circuit. There is no electrical connection inside the relay between the two circuits; the link is magnetic and mechanical. 

                              [image: image32.jpg]



The coil of a relay passes a relatively large current, typically 30mA for a 12V relay, but it can be as much as 100mA for relays designed to operate from lower voltages. Most ICs (chips) cannot provide this current and a transistor is usually used to amplify the small IC current to the larger value required for the relay coil. The maximum output current for the popular 555 timer IC is 200mA so these devices can supply relay coils directly without amplification. 

Relays are usually SPDT or DPDT but they can have many more sets of switch contacts, for example relays with 4 sets of changeover contacts are readily available. For further information about switch contacts and the terms used to describe them please see the page on switches. 

Most relays are designed for PCB mounting but you can solder wires directly to the pins providing you take care to avoid melting the plastic case of the relay. The supplier's catalogue should show you the relay's connections. The coil will be obvious and it may be connected either way round. Relay coils produce brief high voltage 'spikes' when they are switched off and this can destroy transistors and ICs in the circuit. To prevent damage you must connect a protection diode across the relay coil. 

The animated picture shows a working relay with its coil and switch contacts. You can see a lever on the left being attracted by magnetism when the coil is switched on. This lever moves the switch contacts. There is one set of contacts (SPDT) in the foreground and another behind them, making the relay DPDT. 



The relay's switch connections are usually labelled COM, NC and NO: 

· COM = Common, always connect to this, it is the moving part of the switch. 

· NC = Normally Closed, COM is connected to this when the relay coil is off. 

· NO = Normally Open, COM is connected to this when the relay coil is on. 

· Connect to COM and NO if you want the switched circuit to be on when the relay coil is on.

· Connect to COM and NC if you want the switched circuit to be on when the relay coil is off. 

Choosing a relay

You need to consider several features when choosing a relay: 

1. Physical size and pin arrangement If you are choosing a relay for an existing PCB you will need to ensure that its dimensions and pin arrangement are suitable. You should find this information in the supplier's catalogue. 

2. Coil voltage the relay's coil voltage rating and resistance must suit the circuit powering the relay coil. Many relays have a coil rated for a 12V supply but 5V and 24V relays are also readily available. Some relays operate perfectly well with a supply voltage which is a little lower than their rated value. 

3. Coil resistance the circuit must be able to supply the current required by the relay coil. You can use Ohm's law to calculate the current: 

	Relay coil current   =
	   supply voltage 

	
	  coil resistance


4. For example: A 12V supply relay with a coil resistance of 400[image: image33.png]


 passes a current of 30mA. This is OK for a 555 timer IC (maximum output current 200mA), but it is too much for most ICs and they will require a transistor to amplify the current. 

5. Switch ratings (voltage and current) the relay's switch contacts must be suitable for the circuit they are to control. You will need to check the voltage and current ratings. Note that the voltage rating is usually higher for AC, for example: "5A at 24V DC or 125V AC". 

6. Switch contact arrangement (SPDT, DPDT etc). 
Most relays are SPDT or DPDT which are often described as "single pole changeover" (SPCO) or "double pole changeover" (DPCO). For further information please see the page on switches 

Protection diodes for relays

Transistors and ICs (chips) must be protected from the brief high voltage 'spike' produced when the relay coil is switched off. The diagram shows how a signal diode (eg 1N4148) is connected across the relay coil to provide this protection. Note that the diode is connected 'backwards' so that it will normally not conduct. Conduction only occurs when the relay coil is switched off, at this moment current tries to continue flowing through the coil and it is harmlessly diverted through the diode. Without the diode no current could flow and the coil would produce a damaging high voltage 'spike' in its attempt to keep the current flowing. 


Reed relays

Reed relays consist of a coil surrounding a reed switch. Reed switches are normally operated with a magnet, but in a reed relay current flows through the coil to create a magnetic field and close the reed switch. 

Reed relays generally have higher coil resistances than standard relays (1000[image: image34.png]


 for example) and a wide range of supply voltages (9-20V for example). They are capable of switching much more rapidly than standard relays, up to several hundred times per second; but they can only switch low currents (500mA maximum for example). 

Relays and transistors compared
Like relays, transistors can be used as an electrically operated switch. For switching small DC currents (< 1A) at low voltage they are usually a better choice than a relay. However transistors cannot switch AC or high voltages (such as mains electricity) and they are not usually a good choice for switching large currents (> 5A). In these cases a relay will be needed, but note that a low power transistor may still be needed to switch the current for the relay's coil! The main advantages and disadvantages of relays are listed below: 

Advantages of relays: 

· Relays can switch AC and DC, transistors can only switch DC. 

· Relays can switch high voltages, transistors cannot. 

· Relays are a better choice for switching large currents (> 5A). 

· Relays can switch many contacts at once. 

Disadvantages of relays: 

· Relays are bulkier than transistors for switching small currents. 

· Relays cannot switch rapidly (except reed relays), transistors can switch many times per second. 

· Relays use more power due to the current flowing through their coil. 

· Relays require more current than many chips can provide, so a low power transistor may be needed to switch the current for the relay's coil. 



In this project 4 relays are used to connect 4 loads of which 3 are Loads i.e. normal and emergency loads whereas the other one is to switch the Energy Meter.



MOBILE PHONE:

Here we are using the mobile phone for Most of the services provided in today’s world are voice interactive, you call up bank and computerized voice will speak to you, and guide you to enter particular number from your phone to get the desired service .this service is only available through the fast speed computers and having huge amount of memory.
VOICEPROCESSING UNIT

PIN DIAGRAM


/M



1
  VCCD

/M2     




  /RE

/M3  




  Ext CLK

/M4




  MSEL2

/M5
 
 


 MSEL1

/M6 
 



 CE

OSCR

 


 /STROBE

M7 

  


 Ana_Out

M8

 


  Ana_In

BUSY
 
 


        AGC

BE




 MIC REF

VSSD
 



 MIC IN

VSSA




  VCCA

SP+         
                                            SP-

	Pin
	Name
	Functions

	1
	M1
	Select 1st section of sound or serial mode recording and replaying control(low active)

	2
	M2
	Select 2nd section or fast forward control in serial mode (low active)

	3
	M3
	Select 3rd section of the sound

	4
	M4
	Select 4th section of the sound

	5
	M5
	Select 5th section of the sound

	6
	M6
	Select 6th section of the sound

	7
	OSCR
	Resistor to set clock frequency

	8
	M7
	Select 7th section of  sound or overflow indication

	9
	M8
	Select 8th section of sound or select mode

	10
	BUSY
	Busy(low active)

	11
	BE
	=1,beep when a key is pressed

=0,do not beep

	12
	VSSD
	Digital circuit ground

	13
	VSSA
	Analogue circuit ground

	14
	SP+
	Speaker, positive end

	15
	SP-
	Speaker, negative end

	16
	VCCA
	Analogue circuit power supply.

	17
	MIC IN
	Microphone input

	18
	MIC REF
	Microphone reference input

	19
	AGC
	Automatic gain control

	20
	ANA IN
	Audio input

	21
	ANA OUT
	Audio output from microphone amplifier

	22
	STROBE
	During recording and replaying, it produces a strobe signal 

	23
	CE
	Reset sound track counter to zero/stop or start/stop

	24
	MSEL1
	Mode selection 1

	25
	MSEL2
	Mode selection 2

	26
	EXTCLK
	External clock input

	27
	RE
	=0 to record,

 =1 to replay

	28
	VCCD
	Digital circuit power supply

	
	
	


FEATURES

· Single chip ,high quality voice recording and playback solution
- No external ICs required
- Minimum external components

· Non-volatile Flash memory technology                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
     -  No battery backup required

· User-selectable messaging options
          - Random access of multiple fixed duration messages.
          - Sequential access of multiple variable duration messages

· User friendly ,easy-to-use operation
          - Programming and development systems not required
          - Level activated recording and edge activated playback switches
· Low power consumption
          - Operating current: 25mA typical
               - Standby current: 1μA typical
          - Automatic power down

· Chip enable pin for simple message expansion
APR 9600 is a low cost, high performance sound record/replay IC,

incorporating flash analogue storage technique. The IC is non-volatile;

recorded sound is retained even after the power supply is removed from the

module. The device offers true single chip voice recording and play back

capability for 40 to 60 seconds. The replayed sound exhibits high quality

with the low noise level. Sample rates are user selectable which allows the

designers to customize their design for unique quality and storage time

needs. Sampling rate for a 60 second recording period is 4.2 kHz that gives a

sound record/replay bandwidth of 20 Hz to 2.1 KHz. However, by changing 

the oscillation resistor a high sampling rate can be achieved. Higher 

sampling rates improve the voice quality, but they also increase the 

bandwidth requirement and thus reduce the duration. Sampling rates as high 

as 8.0 KHz shortens the total length of sound recording to 32 seconds. Total 

sound recording time can be varied from 32 seconds to 60 seconds by 

changing the value of a single resistor.

APLUS integrated, achieves high levels of storage capability by using its 

analog/multilevel storage technology implemented in an advanced flash non-

volatile memory process. The device offers both random and sequential 

access of multiple messages.
The IC can be operated in two modes: 

· Serial mode 

· Parallel mode.

In serial access mode sound can be recorded in 256 sections; each memory 

cell can store 256 voltage levels. This technology enables the APR9600 

device to reproduce voice signals in their natural form. It eliminates the need 

for encoding and compression which often introduces distortion.

In parallel access mode, sound can be recorded in 2, 4 or 8 sections. The IC 

can be controlled simply using push button keys. 
CIRCUIT DESCRIPTION:

This system mainly consists of different analog parameters that need to operate with some means of wireless communication systems. To operate the required operating voltage for Microcontroller 89C51 is 5V. This regulated 5V is generated by stepping down the voltage from 230V to 12V, now the step downed a.c voltage is being rectified by the Bridge Rectifier using 1N4007 diodes. The rectified a.c voltage is now filtered using a ‘C’ filter. Now the rectified, filtered D.C. voltage is fed to the Voltage Regulator. This voltage regulator provides/allows us to have a Regulated constant Voltage which is of +5V. The rectified; filtered and regulated voltage is again filtered for ripples using an electrolytic capacitor 100μF. Now the output from this section is fed to 40th pin of 89c51 microcontroller to supply operating voltage. The microcontroller 89C51 with Pull up resistors at Port0 and crystal oscillator of 11.0592 MHz crystal in conjunction with couple of 30-33pf capacitors  is placed at 18th & 19th pins of 89C51 to make it work (execute) properly. DTMF keys provide the parameter enabling or disabling. Whenever particular key is pressed then corresponding device can be activated based on the key pressed.
This project is designed around a micro controller, which forms the control unit of the project.  According to this project, the system being designed is to be placed in college.  The person who wants to know the result in college needs to call to a mobile being connected to designed embedded system.  After connection establishment, the user is asked to press any key of mobile phone to make a particular result with voice announcement. 

The devices such as mobile phone, DTMF decoder an interface between mobile phone and micro controller, Voice unit are interfaced to micro controller.  The micro controller  will give the  result according to the key being pressed.
SOFTWARE:
ABOUT SOFTWARE

Software’s used are:

*Keil software for C programming

*Express PCB for lay out design

*Express SCH for schematic design

What's New in µVision3?
µVision3 adds many new features to the Editor like Text Templates, Quick Function Navigation, and Syntax Coloring with brace high lighting Configuration Wizard for dialog based startup and debugger setup. µVision3 is fully compatible to µVision2 and can be used in parallel with µVision2.
What is µVision3?

µVision3 is an IDE (Integrated Development Environment) that helps you write, compile, and debug embedded programs. It encapsulates the following components:

· A project manager.

· A make facility.

· Tool configuration.

· Editor.

· A powerful debugger.

To help you get started, several example programs (located in the \C51\Examples, \C251\Examples, \C166\Examples, and \ARM\...\Examples) are provided.

· HELLO is a simple program that prints the string "Hello World" using the Serial Interface.

· MEASURE is a data acquisition system for analog and digital systems.

· TRAFFIC is a traffic light controller with the RTX Tiny operating system.

· SIEVE is the SIEVE Benchmark.

· DHRY is the Dhrystone Benchmark.

· WHETS is the Single-Precision Whetstone Benchmark.

Additional example programs not listed here are provided for each device architecture.

Building an Application in µVision2

To build (compile, assemble, and link) an application in µVision2, you must:

1. Select Project -(forexample,166\EXAMPLES\HELLO\HELLO.UV2).

2. Select Project - Rebuild all target files or Build target.

                µVision2 compiles, assembles, and links the files in your project.

Creating Your Own Application in µVision2

     To create a new project in µVision2, you must:

1. Select Project - New Project.

2. Select a directory and enter the name of the project file.

3. Select Project - Select Device and select an 8051, 251, or C16x/ST10 device from the Device Database™.

4. Create source files to add to the project.

5. Select Project - Targets, Groups, Files. Add/Files, select Source Group1, and add the source files to the project.

6. Select Project - Options and set the tool options. Note when you select the target device from the Device Database™ all special options are set automatically. You typically only need to configure the memory map of your target hardware. Default memory model settings are optimal for most applications.

7. Select Project - Rebuild all target files or Build target.

Debugging an Application in µVision2

To debug an application created using µVision2, you must:

1. Select Debug - Start/Stop Debug Session.

2. Use the Step toolbar buttons to single-step through your program. You may enter G, main in the Output Window to execute to the main C function.

3. Open the Serial Window using the Serial #1 button on the toolbar.

Debug your program using standard options like Step, Go, Break, and so on.
Starting µVision2 and creating a Project

µVision2 is a standard Windows application and started by clicking on the program icon. To create a new project file select from the µVision2 menu

Project – New Project…. This opens a standard Windows dialog that asks you   for the new project file name. We suggest that you use a separate folder for each project. You can simply use the icon Create New Folder in this dialog to get a new empty folder. Then

select this folder and enter the file name for the new project, i.e. Project1. µVision2 creates a new project file with the name PROJECT1.UV2 which contains a default target and file group name. You can see these names in the Project

Window – Files.

Now use from the menu Project – Select Device for Target and select a CPU for your project. The Select Device dialog box shows the µVision2 device database. Just select the microcontroller you use. We are using for our examples the Philips 80C51RD+ CPU. This selection sets necessary tool options for the 80C51RD+ device and simplifies in this way the tool Configuration 

Building Projects and Creating a HEX Files

Typical, the tool settings under Options – Target are all you need to start a new application. You may translate all source files and line the application with a click on the Build Target toolbar icon. When you build an application with syntax errors, µVision2 will display errors and warning messages in the Output Window – Build page. A double click on a message line opens the source file on the correct location in a µVision2 editor window. Once you have successfully generated your application you can start debugging.

After you have tested your application, it is required to create an Intel HEX file to download the software into an EPROM programmer or simulator. µVision2 creates HEX files with each build process when Create HEX files under Options for Target – Output is enabled. You may start your PROM programming utility after the make process when you specify the program under the option Run User Program #1.

CPU Simulation

µVision2 simulates up to 16 Mbytes of memory from which areas can be mapped for read, write, or code execution access. The µVision2 simulator traps and reports illegal memory accesses. In addition to memory mapping, the simulator also provides support for the integrated peripherals of the various 8051 derivatives. The on-chip peripherals of the CPU you have selected are configured from the Device 

Database selection
You have made when you create your project target. Refer to page 58 for more Information about selecting a device. You may select and display the on-chip peripheral components using the Debug menu. You can also change the aspects of each peripheral using the controls in the dialog boxes.

Start Debugging

You start the debug mode of µVision2 with the Debug – Start/Stop Debug Session command. Depending on the Options for Target – Debug Configuration, µVision2 will load the application program and run the startup code µVision2 saves the editor screen layout and restores the screen layout of the last debug session. If the program execution stops, µVision2 opens an editor window with the source text or shows CPU instructions in the disassembly window. The next executable statement is marked with a yellow arrow. During debugging, most editor features are still available. 

For example, you can use the find command or correct program errors. Program source text of your application is shown in the same windows. The µVision2 debug mode differs from the edit mode in the following aspects:

_ The “Debug Menu and Debug Commands” described on page 28 are Available. The additional debug windows are discussed in the following.

_ The project structure or tool parameters cannot be modified. All build Commands are disabled.

Disassembly Window

The Disassembly window shows your target program as mixed source and assembly program or just assembly code. A trace history of previously executed instructions may be displayed with Debug – View Trace Records. To enable the trace history, set Debug – Enable/Disable Trace Recording. 

If you select the Disassembly Window as the active window all program step commands work on CPU instruction level rather than program source lines. You can select a text line and set or modify code breakpoints using toolbar buttons or the context menu commands.

                You may use the dialog Debug – Inline Assembly… to modify the CPU instructions. That allows you to correct mistakes or to make temporary changes to the target program you are debugging.

SOURCE CODE

1. Click on the Keil uVision Icon on Desktop

2. The  following fig will appear
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3. Click on the Project menu from the title bar

4. Then Click on New Project
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5. Save the Project by typing suitable project name with no extension in u r own folder sited in either C:\ or D:\
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6. Then Click on Save button above.

7. Select the component for u r project. i.e. Atmel……

8. Click on the + Symbol beside of Atmel 
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9. Select AT89C51 as shown below
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10. Then Click on “OK”

11. The Following fig will appear
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12. Then Click either YES  or NO………mostly “NO”

13. Now your project is ready to USE

14. Now double click on the Target1, you would get another option “Source group 1” as shown in next page.
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15. Click on the file option from menu bar and select “new”
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16. The next screen will be as shown in next page, and just maximize it by double clicking on its blue boarder.
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17. Now start writing program in either in “C”  or “ASM”

18. For a program written in Assembly, then save it with extension “. asm”  and  for “C” based program save it with extension “ .C”
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19. Now right click on Source group 1 and click on “Add files to Group Source”
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20. Now you will get another window, on which by default “C” files will appear.

[image: image46.png]Temp - pVision2

tempsadan\EXAMPL

[BYeie et yew Bojct Dobuo Fash Pespherss Loos 51CS indon e

== x|

BEEF R0
W& @ mmE| oeme

o %%t

| me s s e o]

[ Source Group 1

[ e T —
= Tt Add Files o Group 'Source Group 1°

Lookin: | 3 tempsadan

File name:

Files of type:

C Source fie (-c)

Lirary e ()
Text il [t
Al fes ]





21. Now select as per your file extension given while saving the file

22. Click only one time on option “ADD”

23. Now Press function key F7 to compile. Any error will appear if so happen.
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24. If the file contains no error, then press Control+F5 simultaneously.

25. The new window is as follows
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26. Then Click “OK”

27. Now Click on the Peripherals from menu bar, and check your required port as shown in fig below
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28. Drag the port a side and click in the program file.
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29. Now keep Pressing function key “F11” slowly and observe.

30. You are running your program successfull
CONCLUSION

The project has been successfully designed and tested. Integrating features of all the hardware components used have developed it. Presence of every module has been reasoned out and placed carefully thus contributing to the best working of the unit. Secondly, using highly advanced IC’s and with the help of growing technology the project has been successfully implemented.

Future enhancement

Automation (ancient Greek: = self dictated), or industrial automation or numerical control is to control industrial machinery and processes, reducing the need for human intervention. In the scope of industrialization, automation is a step beyond Where this automation with Wireless GSM communication is finding a huge development in Satellite Communications. The GSM signals are sensed and reflected back to the earth stations. These signals contain information about weather forecasting, geological surveys and other cosmic developments. IVRS is an automated system to be used in industries which enables the user to control the devices placed in the industries remotely
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