1.INTRODUCTION

Embedded Systems:
Embedded system is a combination of hardware and software, it is also named as “Firm ware”. An embedded system is a special purpose computer system, which is completely encapsulated by the device it controls. It is a computer-controlled system

An embedded system is a specialized system that is a part of a larger system or machine. As a part of a larger system it largely determines its functionality. Embedded systems are electronic devices that incorporate microprocessors with in their implementations. The main purpose of the microprocessors are simplify the system design and improve flexibility. In the embedded systems, the software is often stored in a read only memory (RAM) chip.

Embedded systems provide several major functions including monitoring of the analog environment by reading data from sensors and controlling actuators.
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Figure A real time system interacts with environment

Examples Of Embedded Systems:
Embedded systems are found in wide range of application areas. Originally they were used only for expensive industrial control applications, but as technology brought down the cost of dedicated processors, they began to appear in moderately expensive applications such as automobiles, communication and office equipments and television                                                       

Today's embedded systems are so inexpensive that they are used in almost every electronic product in our life. Embedded systems are often designed for mass production.


Some examples of embedded systems:

· Automatic Teller Machines

· Cellular telephone and telephone switches

· Computer network equipment

· Computer printers

· Disk drives

· Engine controllers and antilock break controllers for automobiles

· Home automation products

· Handheld calculators

· Household appliances

· Medical equipment

· Measurement equipment

· Multifunction wrist watches

· Multifunction printers

· Mobile phones with additional capabilities

· Programmable Logic Controllers
Block diagram:
[image: image32.png]



Hardware Components:
1. POWERSUPPLY UNIT 

(TRANSFORMER, 7805 & 7812 REGULATORS, CAPACITOR 1000mf)

2. 89C52 MICROCONTROLLER

3. DC MOTOR

4. ULN 2803 DRIVER IC

5. DB 9 CONNECTOR

6. MAX 232 IC
Software:

Soft Ware developed for this project in Embedded ‘C’ using KEIL-3.
Block diagram 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.
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.
Micro controller :

                    In this project  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.   In several areas Micro-controllers are now outperforming their analog counterparts and are cheaper as well.


           The purpose of this project work is to present control theory that is relevant to the analysis and design of Micro-controller system with an emphasis on basic concept and ideas.  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.
DTMF (Dual Tone Multi Frequency):
A DTMF is used to decode the frequency and to give the instructions to microcontroller.

Devices:
Here devices or Appliances are interfaced with the micro controller .based on the input instruction the particular appliance is operated.
Schematic:    
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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. 
This schematic explanation includes the detailed pin connections of every device with the microcontroller. The pin no 23 and 25 are grounded in such a way that voice record and play back will be possible. The mobile will be connected to the speaker pins.
Let us see the pin connections of each and every device with the microcontroller in detail.
Power Supply: 
In this process 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.
The bridge rectifier converts the AC coming from the secondary of the transformer into pulsating DC. The output of this rectifier is further given to the smoother circuit which is capacitor in our project. The smoothing circuit eliminates the ripples from the pulsating DC and gives the pure DC to the RPS to get a constant output DC voltage. The RPS regulates the voltage as per our requirement.
Microcontroller:

The microcontroller AT89S52 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 89S52 to make it work (execute) properly.

Motor:
The motor is one of the output devices.  This is connected to the port P3.6 of the Microcontroller through the transistor circuitry as shown in the above schematic.

Device:
Here the device to be controlled is connected to the port p3.7 of the micro controller by using relays. 

DTMF:
This is nothing but a Dual Tune Multiple Frequency. This receives the signals from the mobile and sends it to the microcontroller. 

2. MICRO CONTROLLER (AT89S52)
2.1 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.

 

One of the major differences between a Microprocessor and a Micro controller is that a controller often deals with bits not bytes as in the real world application. Intel has introduced a family of Micro controllers called the MCS-51.

2.2   Features
· Compatible with MCS-51 Products

· 8 Kbytes of In-System Reprogrammable Flash Memory

· Endurance: 1,000 Write/Erase Cycles

· Fully Static Operation: 0 Hz to 24 MHz

· Three-Level Program Memory Lock

· 256 x 8-Bit Internal RAM

· 32 Programmable I/O Lines

· Three 16-Bit Timer/Counters

· Eight vector two level  Interrupt Sources

· Programmable Serial Channel

· Low Power Idle and Power Down Modes

2.3 Description
The AT89C52 provides the following standard features: 8Kbytes of Flash, 256 bytes of RAM, 32 I/O lines, three 16-bit timer/counters, six-vector two-level interrupt architecture, a full duplex serial port, on-chip oscillator, and clock circuitry. In addition, the AT89C52 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.
Block diagram:
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Figure: Block diagram of AT89C52
Pin diagram:
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2.4 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. In this mode, P0 has internal pull-ups. Port 0 also receives the code bytes during Flash programming and outputs the code bytes during program verification. External pull-ups are required during program verification.

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. When 1s are written to Port 1 pins, they are pulled high by the internal pull-ups and can be used as inputs. As inputs, Port 1 pins that are externally being pulled low will source current (IIL) because of the internal pull-ups. Port 1 also receives the low-order address bytes during Flash programming and verification.

[image: image4.emf]
Port 2: 

Port 2 is an 8-bit bidirectional I/O port with internal pull-ups. The Port 2 output buffers can sink/source four TTL inputs. When 1s are written to Port 2 pins, they are pulled high by the internal 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 2 also receives the high-order address bits and some control signals during Flash programming and verification.

Port 3: 

Port 3 is an 8-bit 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. As inputs, Port 3 pins that are externally being pulled low will source current (IIL) because of the pull-ups.  Port 3 receives some control signals for Flash programming and verification. Port 3 also serves the functions of various special features of the AT89S52, as shown in the following table.

[image: image5.emf]
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. In the default state of bit DISRTO, the RESET HIGH out feature is enabled. 

ALE/PROG: 

Address Latch Enable (ALE) is an output pulse for latching the low byte of the address during accesses to external memory. This pin is also the program pulse input (PROG) during Flash programming. In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency and may be used for external timing or clocking purposes. Note, however, that one ALE pulse is skipped during each access to external data memory. If desired, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit set, ALE is active only during a MOVX or MOVC instruction. Otherwise, the pin is weakly pulled high. Setting the ALE-disable bit has no effect if the microcontroller is in external execution mode.

PSEN: 

Program Store Enable (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. 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.

XTAL1:

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

XTAL2:

Output from the inverting oscillator amplifier.

2.5 Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively, of an inverting amplifier which can be configured for use as an on-chip oscillator, as shown in Figs 2.5.1. Either a quartz crystal or ceramic resonator may be used. To drive the device from an external clock source, XTAL2 should be left unconnected while XTAL1 is driven as shown in Figure 2.5.2.There are no requirements on the duty cycle of the external clock signal, since the input to the internal clocking circuitry is through a divide-by-two flip-flop, but minimum and maximum voltage high and low time specifications must be observed.
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3. DTMF (DUAL TONE MULTI FREQUENCY)

3.1 Introduction

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. External component count is minimized by provision of an on-chip differential input amplifier, clock generator, and latched tri-state interface bus. Minimal external components required include a low-cost 3.579545 MHz color burst crystal, a timing resistor, and a timing capacitor.

The M-8870 provides a “power-down” option which, when enabled, drops consumption to less than 0.5 mW. The M-8870-02 can also inhibit the decoding of fourth column digits

3.1.1 Features

• Low Power Consumption

• Adjustable Acquisition and Release Times

• Central Office Quality and Performance

• Power-down and Inhibit Modes (-02 only)

• Inexpensive 3.58 MHz Time Base

• Single 5 Volt Power Supply

• Dial Tone Suppression
Pin diagram:
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Block Diagram:
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3.1.2 Pin description

[image: image10.png]Pin Functions

Pin | Name Description

i T+ _| Non-Tnverting put Connections to he front-end diferental ampier

2 N[ Tnverting input

3 GS_| Gain select. Gives access to output of front-end amplifer for connection of feedback resistor.

4 Vegr | Reference voltage output (nominally VDD/2). May be used to bias the inpus at mid-ral

5 INH*_| Inhibits detection of tones representing keys A, B, C, and D.

6 PD*_| Power down. Logic high povers down the device and inhibis the oscillator. Internal pulldovin

7 05C1 | Clock input 3579545 MHz crystal connected between these pins com pletes the internal oscillator.

B 05C2 | Clock output

9 VSS_| Negative power supply (normally connected to 0 V).

10 OE | Tri-statable output enable (input) Logic high enables the outputs 01 - 04 Internal pullup.

11-14] 01, 02, | Tri-statable data oLtputs, When enabled by OE, provides the code corresponding to the last vald tane pair

03, 04 | received (see Tone Decoding table on page 5).

15 | SID | Delayed steering output. Presents a logic high when a received tone paif has been registered and the output latch is
updated. Returs 1o logic low when the voltage on SUGT falls below VTSt.

16 | ESt | Early steering output. Presents a logic high immediately when the digital algorithm detects a recognizable tone pair (signal
condition). Any momentary loss of signal condition will cause ESt to return to a logic low.

17| SUGT | Steering inputiguard time output (bidirectional). A voltage greater than VTSt detected at St causes the device to register the

detected tone pair and update the output latch. A voltage less than VTSt frees the device to accept a new tone pair. The 6T
output acts to reset the external steering time constant, and its state is a function of ESt and the voltage on St. (See
Common Crystal Gonnection on page 5).

Positive poveer supply. (Normally connected 1o +5V))
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3.2 Functional Description
            The HT9170B/D tone decoders consist of three band pass filters and two digital decode circuits to convert a tone (DTMF) signal into digital code output.

 An operational amplifier is built-in to adjust the input signal. The pre-filter is a band rejection filter, which reduces the dialing tone from 350Hz to 400Hz.

The low group filter filters low group frequency signal output whereas the high group filter filters high group Frequency signal output. A zero-crossing detector with follows each filters output hysteretic. When each signal amplitude at the output exceeds the specified level, it is transferred to full swing logic signal. 

When input signals are recognized to be effective, DV becomes high, and the correct tone code (DTMF) digit is transferred.

Steering control circuit:

         The steering control circuit is used for measuring the effective signal duration and for protecting against drop out of valid signals. It employs the analog delay by external RC time-constant controlled by EST. 

The EST pin is normally low and draws the RT/GT pin to keep low through discharge of external RC. When a valid tone input is detected, EST goes high to charge RT/GT through RC.

When the voltage of RT/GT changes from 0 to VTRT (2.35V for 5V supply), the input signal is effective, and the code detector will create the correct code. After D0~D3 are completely latched, DV output becomes high. When the voltage of RT/GT falls down from VDD to VTRT (i.e. when there is no input tone), DV output becomes Low, and D0~D3 keeps data until a next valid tone input is produced. By selecting adequate external RC value, the minimum acceptable input tone duration (tACC) and the minimum acceptable inter-tone rejection (tIR) can be set. External

Components (R, C) are chosen by the formula.

tACC=tDP+tGTP;

tIR=tDA+tGTA;

Where tACC: Tone duration acceptable time

TDP: EST output delay time (_L__H_)

TGTP: Tone present time

TIR: Inter-digit pause rejection time

TDA: EST output delay time (_H__L_)

tGTA: Tone absent time

Timing Diagram:
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 Pin Diagram Of CM8870:                           
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Applications:
· PABX

· Central office

· Mobile radio

· Remote control

· Remote data entry

· Call limiting

· Telephone answering systems

4.PWM
PWM is a way of digitally encoding analog signal levels. Through the use of high-resolution counters, the duty cycle of a square wave is modulated to encode a specific analog signal level. The PWM signal is still digital because, at any given instant of time, the full DC supply is either fully on or fully off. The voltage or current source is supplied to the analog load by means of a repeating series of and off pulse.
The on time is the time during which the DC supply is applied to the load and the off time is the periods during which that supply is switched off. Given a sufficient bandwidth, any analog value can be encoded with PWM.
Many micro controllers include PWM controllers. For example, 

Microchip’s PIC16C67 includes two, each of which has a selectable on-time and period.

The duty cycle is the ratio of the on-time to the period.
Advantages of PWM:

PWM is economical, space saving. The signal remains digital all

The way from the processor to the controlled system. No digital-to –analog conversion is

Necessary. By keeping the signal digital, noise immunity is yet another benefit of choos-

-ing PWM over analog control and is the principal reason PWM is sometimes used for

 communication.
Applications of PWM:
                               PWM is employed in a wide variety of applications, ranging from Measurement and communication to power control and conversion. As a concrete example consider a PWM-controlled brake. To put it simply, a brake is a device that clamps down hard on something in many brakes; the amount of clamping pressure is controlled with an analog input signal. The more voltage or current that’s applied to the brake, the more pressure the brake will exert. The output of a PWM controller could be connected to a switch between the supply and the brake to produce more stopping power, the software need only increase the duty cycle of the PWM output.

4.2 Serial communication between PC and microcontroller

                 When a processor communicates with the outside world, it provides data in byte sized chunks. Computers transfer data in two ways: parallel and serial. In parallel data transfers, often more lines are used to transfer data to a device and 8 bit data path is expensive. The serial communication transfer uses only a single data line instead of the 8 bit data line of parallel communication which makes the data transfer not only cheaper but also makes it possible for two computers located in two different cities to communicate over telephone.

            Serial data communication uses two methods, asynchronous and synchronous. The synchronous method transfers data at a time while the asynchronous transfers a single byte at a time. There are some special IC chips made by many manufacturers for data communications. These chips are commonly referred to as UART (universal asynchronous receiver-transmitter) and USART (universal synchronous asynchronous receiver transmitter). The AT89C51 chip has a built in UART.

            In asynchronous method, each character is placed between start and stop bits. This is called framing. In data framing of asynchronous communications, the data, such as ASCII characters, are packed in between a start and stop bit. We have a total of 10 bits for a character: 8 bits for the ASCII code and 1 bit each for the start and stop bits. The rate of serial data transfer communication is stated in bps or it can be called as baud rate.

             To allow the compatibility among data communication equipment made by various manufacturers, and interfacing standard called RS232 was set by the Electronics industries Association in 1960. Today RS232 is the most widely used I/O interfacing standard. This standard is used in PCs and numerous types of equipment. However, since the standard was set long before the advent of the TTL logic family, its input and output voltage levels are not TTL compatible. In RS232, a 1 bit is represented by -3 to -25V, while a 0 bit is represented +3 to +25 V, making -3 to +3 undefined. For this reason, to connect any RS232 to a microcontroller system we must use voltage converters such as MAX232 to connect the TTL logic levels to RS232 voltage levels and vice versa. MAX232 ICs are commonly referred to as line drivers.
    
[image: image13]
The RS232 cables are generally referred to as DB-9 connector. In labeling, DB-9P refers to the plug connector (male) and DB-9S is for the socket connector (female). The simplest connection between a PC and microcontroller requires a minimum of three pin, TXD, RXD, and ground. Many of the pins of the RS232 connector are used for handshaking signals. They are bypassed since they are not supported by the 8051 UART chip.
                                  
[image: image14]
 IBM PC/ compatible computers based on x86(8086, 80286, 386, 486 and Pentium) microprocessors normally have two COM ports. Both COM ports have RS232 type connectors. Many PCs use one each of the DB-25 and DB-9 RS232 connectors. The COM ports are designated as COM1 and COM2. We can connect the serial port to the COM 2 port of a PC for serial communication experiments. We use a DB9 connector in our arrangement.

                      The AT89C52 has two pins that are used specifically for transferring and receiving data serially. These two pins are called TXD and RXD and are part of the port3 (P3.0 and P3.1). These pins are TTL compatible; therefore they require a line driver to make them RS232 compatible. One such line driver is the MAX232 chip. One advantage of MAX232 chip is that it uses a +5v power source which is the same as the source voltage for the at89c51. The MAX232 has two sets of line drivers for receiving and transferring data. The line drivers for TXD are called T1 and T2 while the line drivers for RXD are designated as R1 and R2. T1 and R1 are used for TXD and RXD of the 89c51 and the second set is left unused. In MAX232 that the TI line driver has a designation of T1 in and T1 out on pin numbers 11 and 14, respectively. The T1 in pin is the TTL side and is connected to TXD of the microcontroller, while TI out is the RS232 side that is connected to the RXD pin of the DB9 connector.
To allow data transfer between PC and the microcontroller system without any error, we must make sure that the baud rate of the 8051 system matches the baud rate of the PC’s COM port.
5. REGULATED POWER SUPPLY
5.1.1 Introduction 

              There are many types of power supply. Most 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. 

For example a 5V regulated supply can be shown as below
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              Fig 3.10: Block Diagram of a Regulated Power Supply System

Similarly, 12v regulated supply can also be produced by suitable selection of the individual elements. Each of the blocks is described in detail below and the power supplies made from these blocks are described below with a circuit diagram and a graph of their output: 

5.2 Transformer
A transformer steps down high voltage AC mains to low voltage AC. Here we are using a center-tap transformer whose output will be sinusoidal with 36volts peak to peak value.
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Fig: 3.10.2 Output Waveform of transformer
The low voltage AC output is suitable for lamps, heaters and special AC motors. It is not suitable for electronic circuits unless they include a rectifier and a smoothing capacitor. The transformer output is given to the rectifier circuit.

5.3 Rectifier

A rectifier converts AC to DC, but the DC output is varying. There are several types of rectifiers; here we use a bridge rectifier.

                                 The Bridge rectifier is a circuit, which converts an ac voltage to dc voltage using both half cycles of the input ac voltage. The Bridge rectifier circuit is shown in the figure. The circuit has four diodes connected to form a bridge. The ac input voltage is applied to the diagonally opposite ends of the bridge. The load resistance is connected between the other two ends of the bridge.

For the positive half cycle of the input ac voltage, diodes D1 and D3 conduct, whereas diodes D2 and D4 remain in the OFF state. The conducting diodes will be in series with the load resistance RL and hence the load current flows through RL. 
                              For the negative half cycle of the input ac voltage, diodes D2 and D4 conduct whereas, D1 and D3 remain OFF. The conducting diodes D2 and D4 will be in series with the load resistance RL and hence the current flows through RL in the same direction as in the previous half cycle. Thus a bi-directional wave is converted into unidirectional.
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FIG:The output waveform of the rectifier is shown as below
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The varying DC output is suitable for lamps, heaters and standard motors. It is not suitable for electronic circuits unless they include a smoothing capacitor. 
Smoothing:
The smoothing block smoothes the DC from varying greatly to a small ripple. The ripple voltage is defined as the deviation of the load voltage from its DC value. Smoothing is also named as filtering.

Filtering is frequently effected by shunting the load with a capacitor. The action of this system depends on the fact that the capacitor stores energy during the conduction period and delivers this energy to the loads during the no conducting period. In this way, the time during which the current passes through the load is prolong Ted, and the ripple is considerably decreased. The action of the capacitor is shown with the help of waveform.
[image: image19.png]capacitor charging

\ capacitor discharging
+  current

or

+
voltage
0

‘Smoothing





Fig 3.10.4.1The waveform of the rectified output after smoothing is given below:
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5.4 Regulator

Regulator eliminates ripple by setting DC output to a fixed voltage. Voltage regulator ICs are available with fixed (typically 5, 12 and 15V) or variable output voltages. Negative voltage regulators are also available

Many of the fixed voltage regulator ICs has 3 leads (input, output and high impedance). They include a hole for attaching a heat sink if necessary. Zener diode is an example of fixed regulator which is shown here.
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3.10.1 REGULATOR
Transformer + Rectifier + Smoothing + Regulator: 
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6.ULN DC MOTOR DRIVER

ULN is mainly suited for interfacing between low-level circuits and multiple peripheral power loads, The series ULN20XX high voltage, high current Darlington arrays feature continuous load current ratings. The driving circuitry in- turn decodes the coding and conveys the necessary data to the stepper motor, this module aids in the movement of the arm through steppers.
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The driver makes use of the ULN2003 driver IC, which contains an array of 7 power Darlington arrays, each capable of driving 500mA of current. At an approximate duty cycle, depending on ambient temperature and number of drivers turned on, simultaneously typical power loads totaling over 230w can be controlled.

             The device has base resistors, allowing direct connection to any common logic family. All the emitters are tied together and brought out to a separate terminal. Output protection diodes are included; hence the device can drive inductive loads with minimum extra components. Typical loads include relays, solenoids, stepper motors, magnetic print hammers, multiplexed LED, incandescent displays and heaters. 

The main features of ULN2003 are as follows:

· Seven Darlington per package

· Output current 500ma per driver (600ma peak)

· Output voltage 50v

· Integrated suppression diodes for inductive loads 

· Outputs can be paralleled for high current TTL/CMOS/DTL compatible inputs

· Inputs pinned opposite outputs to simplify layout.

· Transient protected outputs

· Dual In-Line plastic package or small-Outline IC package.

7. 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. The magnetic field is maintained using either permanent magnets or electromagnetic windings. DC motors are most commonly used in variable speed and torque.
                                    Motion and controls cover a wide range of components that in some way are used to generate and/or control motion. Areas within this category include bearings and bushings, clutches and brakes, controls and drives, drive components, encoders and resolves, Integrated motion control, limit switches, linear actuators, linear and rotary motion components, linear position sensing, motors (both AC and DC motors), orientation position sensing, pneumatics and pneumatic components, positioning stages, slides and guides, power transmission (mechanical), seals, slip rings, solenoids, springs. 
                                   Motors are the devices that provide the actual speed and torque in a drive system.  This family includes AC motor types (single and multiphase motors, universal, servo motors, induction, synchronous, and gear motor) and DC motors (brush less, servo motor, and gear motor) as well as linear, stepper and air motors, and motor contactors and starters.

                                   In any electric motor, operation is based on simple electromagnetism. A current-carrying conductor generates a magnetic field; when this is then placed in an external magnetic field, it will experience a force proportional to the current in the conductor, and to the strength of the external magnetic field. As you are well aware of from playing with magnets as a kid, opposite (North and South) polarities attract, while like polarities (North and North, South and South) repel. The internal configuration of a DC motor is designed to harness the magnetic interaction between a current-carrying conductor and an external magnetic field to generate rotational motion.

       
          Let's start by looking at a simple 2-pole DC electric motor (here red represents a magnet or winding with a "North" polarization, while green represents a magnet or winding with a "South" polarization).
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Every DC motor has six basic parts -- axle, rotor (a.k.a., armature), stator, commutator, field magnet(s), and brushes. In most common DC motors (and all that Beamers will see), the external magnetic field is produced by high-strength permanent magnets1. The stator is the stationary part of the motor -- this includes the motor casing, as well as two or more permanent magnet pole pieces. The rotor (together with the axle and attached commutator) rotates with respect to the stator. The rotor consists of windings (generally on a core), the windings being electrically connected to the commutator. The above diagram shows a common motor layout -- with the rotor inside the stator (field) magnets.

                                   The geometry of the brushes, commutator contacts, and rotor windings are such that when power is applied, the polarities of the energized winding and the stator magnet(s) are misaligned, and the rotor will rotate until it is almost aligned with the stator's field magnets. As the rotor reaches alignment, the brushes move to the next commutator contacts, and energize the next winding. Given our example two-pole motor, the rotation reverses the direction of current through the rotor winding, leading to a "flip" of the rotor's magnetic field, and driving it to continue rotating.

            In real life, though, DC motors will always have more than two poles (three is a very common number). In particular, this avoids "dead spots" in the commutator. You can imagine how with our example two-pole motor, if the rotor is exactly at the middle of its rotation (perfectly aligned with the field magnets), it will get "stuck" there. Meanwhile, with a two-pole motor, there is a moment where the commutator shorts out the power supply (i.e., both brushes touch both commutator contacts simultaneously). This would be bad for the power supply, waste energy, and damage motor components as well. Yet another disadvantage of such a simple motor is that it would exhibit a high amount of torque” ripple" (the amount of torque it could produce is cyclic with the position of the rotor).
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So since most small DC motors are of a three-pole design, let's tinker with the workings of one via an interactive animation (JavaScript required):
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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 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:
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There's probably no better way to see how an average dc motor is put together, than by just opening one up. Unfortunately this is tedious work, as well as requiring the destruction of a perfectly good motor.

This is a basic 3-pole dc motor, with 2 brushes and three commutator contacts
8. PROJECT CODE
*PROGRAM FOR PC BASED  DC MOTOR SPEED CONTROL */

#include<reg52.h>

void delay(unsigned int val);

sbit mt=P1^1;   //input dc motor

unsigned char z;

void main()

{

 void delay(unsigned int val)

{

unsigned int x,y;

for(x=0;x<val;x++)

for(y=0;y<1275;y++);

} 


while(1)

{

switch(P2)

{

case (0X31):  

{ 

mt=1;

delay(10);

mt=0;

delay(90);

break;

}

case (0X32): 

{

mt=1;

delay(20);

mt=0;

delay(80);

break;

}

case (0X33): 

{

mt=1;

delay(30);

mt=0;

delay(70);

break;

}

case (0X35): 

{

mt=0;

delay(0);

mt=1;

delay(100);

break;

}

case (0X39): 

{

mt=0;

delay(100);

mt=1;

delay(0);

break;

}

 default:

 {

mt=0; 

 } 

while(1)

{

if(sw==1)   

{

mt=1;

delay(50);

mt=0;

delay(50);

}

else

{

P1=0;

mt=0;

delay(20);

mt=1;

delay(80);

  }

  }
9. CONCLUSION


The speed control of DC Motor has been achieved successfully using microcontroller unit. The circuit has been tested and verified.


We used DC MOTOR control to achieve various speed of the Motor, for this fixed numbering is programmed by using the microcontroller. And the program has been successfully tested and verified for several specified loads.
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