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ABSTRACT
The main aim of the project is to design a system which will monitor and control the water level in the dams using sensors and also intimates to control the gates when the water level exceeds the limit. In this project we are using Microcontroller which controls all the operations in regarding the level of water in the dam. For this process we require the components such as microcontroller, control circuitry, power supply and sensors. These sensors are placed in different threshold levels and are connected to the controller. If for suppose the level of water is being increasing in the dam, then immediately when the water level crossed the senso r at level-1, the information is passed to the controller. The controlling part of the water level is also done by the controller through the instructions given by the developer. This includes the operations such as the number of gates to be opened, the number of threshold level that are crossed. In this process the controller checks the number of threshold levels that are crossed and according to that the gates are being controlled.
Tools & Software
· Soldering station

· Keil software
· Multisim 10.0
· Express PCB
 ABBREVATIONS:

Microcontroller:

	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


1. INTRODUCTION

1.1 EMBEDDED SYSTEM:
An embedded system is a special-purpose system in which the computer is completely encapsulated by or dedicated to the device or system it controls. Unlike a general-purpose computer, such as a personal computer, an embedded system performs one or a few predefined tasks, usually with very specific requirements. Since the system is dedicated to specific tasks, design engineers can optimize it, reducing the size and cost of the product. Embedded systems are often mass-produced, benefiting from economies of scale.

Personal digital assistants (PDAs) or handheld computers are generally considered embedded devices because of the nature of their hardware design, even though they are more expandable in software terms. This line of definition continues to blur as devices expand. With the introduction of the OQO Model 2 with the Windows XP operating system and ports such as a USB port — both features usually belong to "general purpose computers", — the line of nomenclature blurs even more.

Physically, embedded systems ranges from portable devices such as digital watches and MP3 players, to large stationary installations like traffic lights, factory controllers, or the systems controlling nuclear power plants.

In terms of complexity embedded systems can range from very simple with a single microcontroller chip, to very complex with multiple units, peripherals and networks mounted inside a large chassis or enclosure.
[image: image1.png]







1
1.2 EXAMPLES OF EMBEDDED SYSTEM:
· Avionics, such as inertial guidance systems, flight control hardware/software and other integrated systems in aircraft and missiles

· Cellular telephones and telephone switches

· Engine controllers and antilock brake controllers for automobiles

· Home automation products, such as thermostats, air conditioners, sprinklers, and security monitoring systems

· Handheld calculators

· Handheld computers

· Household appliances, including microwave ovens, washing machines, television sets, DVD players and recorders

· Medical equipment

· Personal digital assistant

· Videogame consoles

· Computer peripherals such as routers and printers.
· Industrial controllers for remote machine operation.
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2. BLOCK DIAGRAM
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                                          Fig 1: Block Diagram
2.1 BLOCKDIAGRAM   DESCRIPTION:

In this section we will be discussing about complete block diagram and its functional description of our project. And also brief description about each block of the block diagram.
Components:
· Power supply
· Microcontroller

· LCD
· Key pad
· DC Motor

Power supply:
In this system we are using 5V power supply for microcontroller of Transmitter section as well as receiver section. We use rectifiers for converting the A.C. into D.C and a step down transformer to step down the voltage. The full description of the Power supply section is given in this documentation in the following sections i.e. hardware components.
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Microcontroller (8051):
           In this project work the micro-controller is playing 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. The control system design is also carried out up to the stage of implementation in the form of controller programs in assembly language OR in C-Language.
LCD Display Section:

           This section is basically meant to show up the status of the project. This project makes use of Liquid Crystal Display to display / prompt for necessary information.
Motor:
Motor is an output device; its speed will be varied according to the speed set by the switches. It is connected to port2.0 to 2.3 pins of the microcontroller through driver IC, where stepper motor is connected to output pins of driver IC.
Keypad Section:
This section consists of a Linear Keypad. This keypad is used to enter the no. of liters of petrol required. The keypad is interfaced to microcontroller which continuously scans the keypad.
                                                  4
3. SCHEMATIC




         Fig 2: Schematic Diagram
3.1 Schematic Explanation:
The main aim of this power supply is to convert the 230V AC into 5V DC in order to give supply for the TTL. This schematic explanation includes the detailed pin connections of every device with the microcontroller.
Power Supply:
In this we are using a step down transformer, a bridge rectifier, a smoothing circuit and the RPS. At the primary of the transformer we are giving the 230V AC supply. The secondary is connected to the opposite terminals of the Bridge rectifier as the input. From other set of opposite terminals we are taking the output to the rectifier.
5
It is assumed that a Microcontroller with reasonable software is available for computations and simulations so that many tedious details can be left to the Microcontroller.  The control system design is also carried out up to the stage of implementation in the form of controller programs in assembly language OR in C-Language.

Microcontroller:
The microcontroller AT89S51 with Pull up resistors at Port0 and crystal oscillator of 11.0592 MHz crystal in conjunction with couple of capacitors of  is placed at 18th & 19th pins of 89S51 to make it work (execute) properly.
LCD module:
This module is used to display the status of the devices. This module consists of 8 data lines D0 – D7, which are connected to the 8 pins of port1 (P1). Additionally this module is having 3 control lines namely RS, RW and EN, which are connected to the port3 higher pins P3.5, P3.6 and P3.7 respectively. And the supply connections are given from the Power supply output 7805 to the VCC and VSS pins of the LCD.
                                           6
4. HARDWARE DESIGN
4.1 Introduction:
In this chapter we are going to cover all parts of “Token Number Display & Management system for Banks” in detailed manner and their functions in brief. Here we are more interested about the Microcontroller since it is the heart of the project. So the complete architecture is explained and also significance of the Microcontroller.
4.2 Hardware components:
1. power supply
2. Micro controller
3. LCD
4. DC Motor

5. Keypad
4.2.1 Microcontroller (AT89C51):
Introduction:
A Micro controller consists of a powerful CPU tightly coupled with memory, various I/O interfaces such as serial port, parallel port timer or counter, interrupt controller, data acquisition interfaces-Analog to Digital converter, Digital to Analog converter, integrated on to a single silicon chip.

If a system is developed with a microprocessor, the designer has to go for external memory such as RAM, ROM, EPROM and peripherals. But controller is provided all these facilities on a single chip. Development of a Micro controller reduces PCB size and cost of design.

Intel has introduced a family of Micro controllers called the MCS-51.
7
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                                        Fig 3: Micro controller

Features:
· Compatible with MCS-51® Products

· 4K Bytes of In-System Programmable (ISP) Flash Memory

· Endurance: 1000 Write/Erase Cycles

· 4.0V to 5.5V Operating Range

· Fully Static Operation: 0 Hz to 33 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

· Full Duplex UART Serial Channel

· Low-power Idle and Power-down Modes

Description:
The AT89C51 is a low-power, high-performance CMOS 8-bit microcontroller with 4K bytes of in-system programmable Flash memory. The device is manufactured using Atmel’s high-density nonvolatile memory technology and is compatible with the industry- standard 89C51 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 in-system programmable Flash on a monolithic chip, the Atmel AT89C51 is a powerful microcontroller which provides a highly-flexible and cost-effective solution to many embedded control applications.
8
Block diagram:
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                     Fig 4: Block diagram of AT89C51
Pin diagram:
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                                      Fig 5: Pin diagram of Micro controller
9
Pin Description:
VCC - Supply voltage.
GND - Ground.

Port 0
Port 0 is an 8-bit open drain bidirectional 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 high-impedance inputs. Port 0 can also be configured to be the multiplexed low-order address/data bus during accesses to external program and data memory
Port 1
Port 1 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 1 output buffers can sink/source four TTL inputs. As inputs, Port 1 pins that are externally being pulled low will source current (IIL) because of the internal pull-ups. Port 1 also receives the low-order address bytes during Flash programming and verification.

[image: image5.emf]


Table 1: Functions of port 1 pins
Port 2
Port 2 is an 8-bit bidirectional I/O port with internal pull-ups and output buffers can sink/source four TTL inputs. When 1s are written to Port 2 pins, they are pulled high by the internal pull-ups 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 pull-ups
Port 3
Port 3 is an 8-bit bidirectional I/O port with internal pull-ups. 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 pull-ups and can be used as inputs. Port 3also serves the functions of various special features of the AT89S51, as shown in the following table.
10
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                   Table 2: Functions of port 3 pins
RST

       Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device. This pin drives High for 98 oscillator periods after the Watchdog times out. The DISRTO bit in SFR AUXR (address 8EH) can be used to disable this feature
ALE/PROG
      Address Latch Enable (ALE) is an output pulse for latching the low byte of the address during accesses to external memory. 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.
PSEN
     Program Store Enable (PSEN) is the read strobe to external program memory. When the AT89S51 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.. This pin also receives the 12-volt programming enable voltage (VPP) during Flash programming.
XTAL1& XTAL2

      Input to the inverting oscillator amplifier to the internal clock operating circuit and 
11

Output from the inverting oscillator amplifier.
4.2.2 REGULATED POWER SUPPLY:
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”. 
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Fig 6: Components of a typical linear power supply
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 decrease in output voltage.
12
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                             Fig 7: 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 wave rectifier.
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.
13
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                                     Fig 8: Bridge Rectifier
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 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. (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: image10.png]


 section filter, multiple section filter etc
 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
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Regulator:
Voltage regulator ICs is available with fixed (typically 5, 12 and 15V) or variable output voltages. Most regulators include some automatic protection from excessive current ('overload protection') and overheating ('thermal protection').
.

[image: image11.png]



                              Fig 9:  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. 
Features
· Output Current of 1.5A

· Output Voltage Tolerance of 5%

· Internal thermal overload protection

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

4.2.3 Liquid Crystal Display:
Introduction to LCD:
In recent years the LCD is finding widespread use replacing LED s (seven-segment LED or other multi segment LED s) due to the following reasons:

1. The declining prices of LCD s.

2. The ability to display numbers, characters and graphics. This is in                                  contract to LED s, which are limited to numbers and a few characters.

3. Incorporation of a refreshing controller into the LCD, there by relieving the CPU of the task of refreshing the LCD. 
15

4. Ease of programming for characters and graphics.

[image: image12.png]





Fig 10. 2x16 line LCD Display
Speciations:
· Number of Characters: 16 characters x 2 Lines

· Character Table: English-European (RS in Datasheet)

· Module dimension: 80.0mm x 36.0mm x 13.2mm(MAX)

· View area: 66.0 x 16.0 mm

· Active area: 56.2 x 11.5 mm

· Dot size: 0.56 x 0.66 mm

· Dot pitch: 0.60 x 0.70 mm

· Character size: 2.96 x 5.46 mm

· Character pitch: 3.55 x 5.94 mm

· LCD type: STN, Positive, Transflective, Yellow/Green

· Duty: 1/16

· View direction: Wide viewing angle

· Backlight Type: yellow/green LED

· RoHS Compliant: lead free
· Operating Temperature: -20°C to + 70°C
16
LCD Pin Diagram:
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Fig 11: LCD Pin Diagram
LCD Pin Description:
The LCD discussed in this section has 14 pins, function of each pin is given in table.
	Pin
	Symbol
	I/O
	Description

	1
	Vss
	--
	Ground

	2
	Vcc
	--
	+5V power supply

	3
	VEE
	--
	Power supply to control contrast

	4
	RS
	I
	RS=0 to select command register

RS=1 to select

data register

	5
	R/W
	I
	R/W=0 for write

R/W=1 for  read

	6
	E
	I/O
	Enable

	7
	DB0
	I/O
	The 8-bit data bus

	8
	DB1
	I/O
	The 8-bit data bus

	9
	DB2
	I/O
	The 8-bit data bus

	10
	DB3
	I/O
	The 8-bit data bus

	11
	DB4
	I/O
	The 8-bit data bus

	12
	DB5
	I/O
	The 8-bit data bus

	13
	DB6
	I/O
	The 8-bit data bus

	14
	DB7
	I/O
	The 8-bit data bus


                                       TABLE 3:  Pin description for LCD
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	Code

(hex)


	Command to LCD Instruction

Register

	1
	Clear display screen

	2
	Return home

	4
	Decrement cursor

	6
	Increment cursor

	5
	Shift display right

	7
	Shift display left

	8
	Display off, cursor off

	A
	Display off, cursor on

	C
	Display on, cursor off

	E
	Display on, cursor on

	F
	Display on, cursor blinking

	10
	Shift cursor position to left

	14
	Shift cursor position to right

	18
	Shift the entire display to the left

	1C
	Shift the entire display to the right

	80
	Force cursor to beginning of 1st line

	C0
	Force cursor to beginning of 2nd line

	38
	2 lines and 5x7 matrix


                                     TABLE 4: LCD Command Codes
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LCD Interfacing:
Sending commands and data to LCDs with a time delay:
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                 Fig 12: LCD Interfacing

To send any command from table 2 to the LCD, make pin RS=0. For data, make RS=1.Then place a high to low pulse on the E pin to enable the internal latch of the LCD.
4.2.4 Keypad Section:
There are 7 keys are used in this project are a linear keypad.  This is having two pins.  One end of the keys is connected to ground and the other is connected to one port of the micro controller & controlling action will be done through micro controller. If any key is pressed, the corresponding key scan will be done with help of controller
19
4.2.5 IR SENSOR: 

Infrared (IR) radiation is part of the electromagnetic spectrum, which includes radio waves, microwaves, visible light, and ultraviolet light, as well as gamma rays and X-rays.
The IR range falls between the visible portion of the spectrum and radio waves. IR wavelengths are usually expressed in microns, with the lR spectrum extending from 0.7 to 1000microns. 

Using advanced optic systems and detectors, non-contact IR thermometers can focus on nearly any portion or portions of the0.7-14 micron band. Because every object (with the exception of a blackbody) emits an optimum amount of IR energy at a specific point along the IR band, each process may require unique sensor models with specific optics and detector types.
For example, a sensor with a narrow spectral range center data 3.43 microns is optimized for measuring the surface temperature of polyethylene and related materials. A sensor set up for 5 microns is used to measure glass surfaces. A micron sensor is used for metals and foils. The broader spectral ranges are used to measure lower temperature surfaces, such as paper, board, poly, and foil composites.
The intensity of an object's emitted IR energy increases or decreases in proportion to its temperature. It is the emitted energy, measured as the target's emissivity that indicates an object's temperature.
Emissivity is a term used to quantify the energy-emitting characteristics of different materials and surfaces. IR sensors have adjustable emissivity settings, usually from 0.1 to 1.0, which allow accurate temperature measurements of several surface types.
The emitted energy comes from an object and reaches the IR sensor through its optical system, which focuses the energy onto one or more photosensitive
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detectors. The detector then converts the IR energy into an electrical signal, which is in turn converted into a temperature value.

Based on the sensor's calibration equation and the target's emissivity. This temperature value can be displayed on the sensor or, in the case of the smart sensor, converted to a digital output and displayed on a computer terminal.
IR remote controls use wavelengths between 850 - 950nm. At this short wavelength, the light is invisible to the human eye, but a domestic camcorder can actually view this portion of the electromagnetic spectrum. Viewed with a camcorder, an IR LED appears to change brightness.

All remote controls use an encoded series of pulses, of which there are thousands of combinations. The light output intensity varies with each remote control, remotes working at 4.5V dc generally will provide a stronger light output than a 3V dc control. Also, as the photodiode in this project has a peak light response at 850nm, it will receive a stronger signal from controls operating closer to this wavelength. The photodiode will actually respond to IR wavelengths from 400nm to 1100nm,so all remote controls should be compatible.

                   A sensor is a type of transducer, or mechanism, which responds to a type of energy by producing another type of energy signal, usually electrical. They are either direct indicating (an electrical meter) or are paired with an indicator (perhaps indirectly through an analog to digital converter, a computer and a display) so that the value sensed is translated for human understanding. Types of sensors include electromagnetic, chemical, biological and acoustic. Aside from other applications, sensors are heavily used in medicine, industry& robotics. 

In order to act as an effectual sensor, the following guidelines must be met:

· the sensor should be sensitive to the measured property

· the sensor should be insensitive to any other property

· the sensor should not influence the measured property

21

In theory, when the sensor is working perfectly, the output signal of a sensor is exactly proportional to the value of the property it is meant to measure. The gain is then defined as the ratio between output signal and measured property. For example, if a sensor measures temperature and has an actual voltage output, the gain is a constant with the unit. 

When the sensor is not perfect, various deviations can occur, including gain error, long term drift, and noise. These and other deviations can be classified as systematic, or random, errors. Systematic deviations may be compensated for by means of some kind of calibration strategy. Noise is an example of a random error that can be reduced by signal processing, such as filtering, usually at the expense of the dynamic behavior of the sensor.

A sensor network is a computer network of spatially distributed devices using sensors to monitor conditions (such as temperature, sound, vibration, pressure, motion or pollutants) at a variety of locations. Usually the devices are small and inexpensive, allowing them to be produced and deployed in large numbers; this constrains their resources in terms of energy, memory, and computational speed and bandwidth. Each device is equipped with a radio transceiver, a small micro controller, and an energy source, most commonly a battery. The devices work off each other to deliver data to the computer which has been set up to monitor the information. Sensor networks involve three areas: sensing, communications, and computation (hardware, software, algorithms). They are applied in many areas, such as video surveillance, traffic monitoring, home monitoring and manufacturing.

Here the IR transmitter is nothing but the IR LED.

It just looks like a normal LED but transmits the IR signals.

Since the IR rays are out of the visible range we cannot observe the rays from the transmitter.
                                                          22
These are infrared LEDs; the light output is not visible by our eyes. They can be used as replacement LEDs for remote controls, night vision for camcorders, invisible beam sensors, etc.
                                              [image: image15.jpg]



                                                     Fig: 13 : IR SENSOR
Advantages:

· Infrared LEDs are ideal light sources for use with night vision goggles, surveillance cameras, medical imaging, recognition and calibration systems. 
· Due to their resistance to ambient-light impediments and electromagnetic interference (EMI), Infrared LEDs enhance the performance of wireless computer-to-PDA links, collision avoidance systems, automation equipment, biomedical instrumentation, and telecommunications equipment.
·  Solid-state design renders Infrared LEDs impervious to electrical and mechanical shock, vibration, frequent switching and environmental extremes. With an average life span of 100,000-plus hours (11 years), Infrared LEDs operate reliably year-after-year.
EEPROM 24C02
The Smart card is taken as a means of authentication with the details like student name, id of book being taken by the student etc stored on it. But in order to give id s to all the books available a memory is required. This requirement is fulfilled by making use of EEPROM.
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The EEPROM used in the project is 24C02.

Features:
1. Serial 2k (256 X 8) EEPROM

2. Single Supply Voltage

3. 3V to 5.5V

4. Two Wire Serial Interface, Fully I2C bus compatible

5. Automatic Address Incrementing

Pin Description:
[image: image16.emf]
[image: image17.emf]


                 Fig 14 :Pin Description of ST24C02R
The memories are compatible with the I2C standard, two wire serial interfaces which uses a bi-directional data bus and serial clock. The memories carry a built-in 4 bit, unique device identification code (1010) corresponding to the I2C bus definition. This is used together with 3 chip enable inputs (E2, E1, and E0) so that up to 8 x 2K devices may be attached to the I2C bus and selected individually.
Pin Definition:
Serial Clock (SCL)
The SCL input pin is used to synchronize all data in and out of the memory. A resistor can be connected from the SCL line to VCC to act as a pull up.

Serial Data (SDA) 
             The SDA pin is bi-directional and is used to transfer data in or out of the memory. It is an open drain output that may be wire-OR’ed with other open drain or open collector signals.
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Chip Enable (E2 - E0)

These chip enable inputs are used to set the 3 least significant bits (b3, b2, b1) of the 7 bit device select code. 

Mode (MODE)

The MODE input is available on pin 7 and may be driven dynamically. It must be at VIL or VIH for the Byte Write mode, VIH for Multi-byte Write mode or VIL for Page Write mode. When unconnected, the MODE input is internally read as a VIH (Multi-byte Write mode).

Write Control (WC)
A hardware Write Control feature (WC) is offered only for T24W02 and ST25W02 versions on pin 7. This feature is useful to protect the contents of the memory from any erroneous erase/write cycle.
4.2.6 DC Motor:
DC motors are configured in many types and sizes, including brush less, servo, and gear motor types. A motor consists of a rotor and a permanent magnetic field stator. DC motors are most commonly used in variable speed and torque.

So since most small DC motors are of a three-pole design, 

	[image: image18.png]






               Fig 15: Block Diagram of the DC motor having Three poles

You'll notice a few things from this -- namely, one pole is fully energized at a time (but two others are "partially" energized). As each brush transitions from one commutator contact to the next, one coil's field will rapidly collapse, as the next coil's 
field will rapidly charge up (this occurs within a few microsecond). We'll see more
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about the effects of this later, but in the meantime you can see that this is a direct result of the coil windings' series wiring:

[image: image19.png]



Fig 16: Internal Block Diagram of the three pole DC motor

                            5. CIRCUIT DESCRIPTION
This project is basically aimed to build a system in which we will display the token number based on the priority. The system consists of token allotting system, micro controller, LCD, FND and indication at cabins.
A token allotting system will issue the token numbers to each and every person. Based on the priority of the person he is called first and there are four cabins which are meant to call the persons on there priority of issuing token numbers. LEDS are also connected in order to indicate the busy status at cabins
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6. SOFTWARE COMPONENTS
6.1 About Software:
Software used is
· Keil software for C programming

· Express PCB for lay out design

· Express SCH for schematic design

6.1.1 KEIL µVision3:
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.

6.1.2 Express PCB:
Express PCB is a Circuit Design Software and PCB manufacturing service. One can learn almost everything you need to know about Express PCB from the help topics included with the programs given.
Details:

Express PCB, Version 5.6.0
6.1.3 Express SCH:
The Express SCH schematic design program is very easy to use. This software enables the user to draw the Schematics with drag and drop options.
Details:

Express SCH, Version 5.6.0
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6.2 Embedded C:
The programming Language used here in this project is an Embedded C Language. This Embedded C Language is different from the generic C language in few things like

a. Data types

b. Access over the architecture addresses.

The Embedded C Programming Language forms the user friendly language with access over Port addresses, SFR Register addresses etc.
Embedded C Data types:

	Data Types
	Size in Bits
	Data Range/Usage

	Unsigned char
	8-bit
	0-255

	signed char
	8-bit
	-128 to +127

	Unsigned int
	16-bit
	0 to 65535

	signed int
	16-bit
	-32,768 to +32,767

	Sbit
	1-bit
	SFR bit addressable only

	Bit
	1-bit
	RAM bit addressable only

	Sfr
	8-bit
	RAM addresses 80-FFH only





    Table 5: Data Types
Signed char:

· Used to represent the – or + values.

· As a result, we have only 7 bits for the magnitude of the signed number, giving us values from -128 to +127.
6.3 KEIL SOFTWARE
Building an Application in µVision2:
To build (compile, assemble, and link) an application in µVision2, you must:

1. Select Project - (for example, 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.
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6.3.1 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.

6.3.2 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.

6.3.4 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.
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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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[image: image26.wmf]
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.
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21. Now select as per your file extension given while saving the file

22. Click only one time on option “ADD”
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23. Now Press function key F7 to compile. Any error will appear ifsohappen.[image: image32.png]Mempsadan\EXAMPLE. ASM]
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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 successfully
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7.CONCLUSION

The project “KEYPAD CONTROLLED DAM WATER GATES CONTROLLING SYSTEM WITH HIGH LEVEL PROTECTION” 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.
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