CHAPTER 1
INTRODUCTION
1.1 INTRODUCTION

In this world of knowledge everything around us is run by Computing Systems. The technical Brilliance and Developments in different fields has led to a drastic change in our lives especially in the communications field.   Due to various changes in technologies many systems have come up with breathtaking developments.  One amongst them is the Embedded Systems.  It is the evolution or further development of computing system.  Its applications provide tremendous opportunities for creative use of computer technology.  Almost every new system introduced in the market is an example of Embedded System.

An embedded system is a combination of computer circuitry and software that is built into a product for purposes such as control, monitoring and communication without human intervention. Embedded systems are at the core of every modern electronic product, ranging from toys to medical equipment to aircraft control systems.

In contrast to general-purpose computers, embedded systems perform a narrow range of pre-defined tasks. Thus, they usually do not have any of the typical computer peripheral devices such as a keyboard, display monitor, serial connections, mass storage (e.g., hard disk drives), etc. or any kind of user interface software, unless required by the product in which they are used in. This can make it possible to greatly reduce the complexity, size and cost and increase the robustness of embedded systems as compared with general purpose systems.

1.2 RF MODULE:

System is instantly updated--lag time between the physical movement of the product and the pdate to the system is removed, thus reducing errors and allowing for "real-time" adjustments. With this level of data communication, Accuplus RF allows for cross docking of products that don’t stay in the warehouse for more than a few hours.

1.3 SYSTEMS

· A system is something that maintains its existence and functions as a whole through the interaction of its parts. E.g. Body, Mankind, Access Control, etc.

· A system is a part of the world that a person or a group of persons during some time interval and for some purpose choose to regard as a whole, consisting of interrelated components, each component characterized by properties that are selected as being relevant to the purpose.
  SYSTEM CONSTITUENTS:
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                                          Fig: 1 System Constituents

1.4 EMBEDDED SYSTEMS:

An embedded system can also be explained as 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 pre-defined 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
· We can define an embedded system as “a computing device built into a device that is not a computer, and meant for doing specific computing tasks”.

· An embedded system is a special purpose computer system usually built into an environment connected to systems through sensors, actuators and other I/O interfaces.

· Embedded system must meet timing and other constraints imposed on it by environment.

· In this we can use AT89S51 Micro controller.
EXAMPLES OF EMBEDDED SYSTEMS:
· Automatic teller machines (ATMs)  
· Cellular telephones and telephone switches 

· 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 
ORGANISATION OF THESIS:

The following will be a brief description of the contents of the report.
Chapter 1 deals with the block diagram of message circular system and brief introduction  

                 about hardware components.
Chapter 3 gives a detailed explanation about the hardware components that are used in

                 the project.

Chapter3 gives a brief description about LCD.

Chapter5 describes Serial Communication.

Chapter6 describes the Software’s we used in the project.
       CHAPTER 2

 2.  Block diagram of Embedded based customized wireless message circular system for college, industries.

2.1.1 TRANSMIT BLOCK DIAGRAM:


                                     






 

                                  Fig: 2.1 Block diagram of Transmitter

2.1.2 RECEIVE BLOCK DIAGRAM:











                                     Fig: 2.2 Block diagram of Receiver
2.2 HARDWARE DETAILS:
The above figure shows the Embedded based customized wireless message circular system block diagram.It mainly consists

1. Micro controller

2. Power Supply

3. Encoder

4. Decoder

5. RF MODULE (TX, RX)

6. LCD Display Unit

MICRO - CONTROLLER:
 Atmel/Phillips 89S51, 8 bit Micro controller from MCS-51 Intel family, 8K bytes of Flash, 256 bytes of RAM.It has 40 pins configuration and other components interfaced to its ports. In addition, the AT89S51 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 Atmel AT89S51 is a powerful microcontroller which provides a highly-flexible and cost-effective solution to many embedded control applications.

LCD DISPLAY UNIT:

 LCD is flexible controller and can be used with 8 bit or 4 bit. Micro controller using the data and control lines Micro controller displays selected item and other calculated results on its screen.
POWER SUPPLY:


The Power Supply unit is used to provide a constant 5 volts Regulated Supply to different IC’s this is standard circuits using external 12 VDC adapter and fixed 3-pin voltage regulator. Diode is added in series to avoid Reverse Voltage Protection
ENCODER:

An encoder is a device, circuit, transducer, software program, algorithm or person that converts information from one format or code to another, for the purposes of standardization, speed, secrecy, security, or saving space by shrinking size.
 DECODER:
A decoder is a device which does the reverse of an encoder, undoing the encoding so that the original information can be retrieved. The same method used to encode is usually just reversed in order to decode.

         In digital electronics, a decoder can take the form of a multiple-input, multiple-output logic circuit that converts coded inputs into coded outputs, where the input and output codes are different. e.g. n-to-2n, binary-coded decimal decoders. Enable inputs must be on for the decoder to function, otherwise its outputs assume a single "disabled" output code word.

RF MODULE (TX, RX):

Radio frequency (RF) is a frequency or rate of oscillation within the range of about 3 Hz to 300 GHz. This range corresponds to frequency of alternating current electrical signals used to produce and detect radio waves. Since most of this range is beyond the vibration rate that most mechanical systems can respond to, RF usually refers to oscillations in electrical circuits or electromagnetic radiation.
CHAPTER-3  

                                     HARDWARE DETAILS 
3.1 POWER SUPPLY
 The Power Supply unit is used to provide a constant 5 volts Regulated Supply to different IC’s this is standard circuits using external 12 VDC adapter and fixed 3-pin voltage regulator. Diode is added in series to avoid Reverse Voltage Protection.
BLOCK DIAGRAM:
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                          Fig: 3.1 Block diagram of Power Supply
3.1.1 STEP DOWN TRANSFORMER:

When AC is applied to the primary winding of the power transformer it can either be stepped down or up depending on the value of DC needed. In our circuit the transformer of 230v/15-0-15v is used to perform the step down operation where a 230V AC appears as 15V AC across the secondary winding. One alteration of input causes the top of the transformer to be positive and the bottom negative. The next alteration will temporarily cause the reverse. The current rating of the transformer used in our project is 2A. Apart from stepping down AC voltages, it gives isolation between the power source and power supply circuitries.

3.1.2 RECTIFIER UNIT:

In the power supply unit, rectification is normally achieved using a solid state diode. Diode has the property that will let the electron flow easily in one direction at proper biasing condition. As AC is applied to the diode, electrons only flow when the node and cathode is negative. Reversing the polarity of voltage will not permit electron flow.


A commonly used circuit for supplying large amounts of DC power is the bridge rectifier. A bridge rectifier of four diodes (4*IN4007) are used to achieve full wave rectification. Two diodes will conduct during the negative cycle and the other two will conduct during the positive half cycle. The DC voltage appearing across the output terminals of the bridge rectifier will be somewhat lass than 90% of the applied rms value. Normally one alteration of the input voltage will reverse the polarities. Opposite ends of the transformer will therefore always be 180 deg out of phase with each other.

For a positive cycle, two diodes are connected to the positive voltage at the top winding and only one diode conducts. At the same time one of the other two diodes conducts for the negative voltage that is applied from the bottom winding due to the forward bias for that diode. In this circuit due to positive half cycleD1 & D2 will conduct to give 10.8v pulsating DC. The DC output has a ripple frequency of 100Hz. Since each altercation produces a resulting output pulse, frequency = 2*50 Hz. The output obtained is not a pure DC and therefore filtration has to be done.

3.1.3 FILTERING UNIT:

Filter circuits which are usually capacitors acting as a surge arrester always follow the rectifier unit. This capacitor is also called as a decoupling capacitor or a bypassing capacitor, is used not only to ‘short’ the ripple with frequency of 120Hz to ground but also to leave the frequency of the DC to appear at the output. A load resistor R1 is connected so that a reference to the ground is maintained. C1R1 is for bypassing ripples.  C2R2 is used as a low pass filter, i.e. it passes only low frequency signals and bypasses high frequency signals. The load resistor should be 1% to 2.5% of the load.

1000(f/25v
: for the reduction of ripples from the pulsating. 

10(f/25v 
: for maintaining the stability of the voltage at the load side.O,

1(f
            : for bypassing the high frequency disturbances.

3.1.4 7805 VOLTAGE REGULATORS:

The LM78XX series of three terminal regulators is available with several fixed output voltages making them useful in a wide range of applications. One of these is local on card regulation, eliminating the distribution problems associated with single point regulation. The voltages available allow these regulators to be used in logic systems, instrumentation, HiFi, and other solid state electronic equipment. Although designed primarily as fixed voltage regulators these devices can be used with external components to obtain adjustable voltages and currents. The LM78XX series is available in an aluminum TO-3 package which will allow over 1.0A load current if adequate heat sinking is provided. Current limiting is included to limit the peak output current to a safe value. Safe area protection for the output transistor is provided to limit internal power dissipation.
 If internal power dissipation becomes too high for the heat sinking provided, the thermal shutdown circuit takes over preventing the IC from overheating. Considerable effort was expanded to make the LM78XX series of regulators easy to use and minimize the number of external components. It is not necessary to bypass the output, although this does improve transient response. Input bypassing is needed only if the regulator is located far from the filter capacitor of the power supply. For output voltage other than 5V, 12V and 15V the LM117 series provides an output voltage range from 1.2V to 57V.

Features:

· Output current in excess of 1A

· Internal thermal overload protection

· No external components required

· Output transistor safe area protection

· Internal short circuit current limit

· Available in the aluminum TO-3 package
                                 [image: image2.emf]
                    Fig: 3.2 plastic Package of Voltage Regulator
3.1.5 THREE TERMINAL POSITIVE VOLTAGE REGULATOR:

These voltage regulators are monolithic integrated circuits designed as fixed–voltage regulators for a wide variety of applications including local, on–card regulation. These regulators employ internal current limiting, thermal shutdown, and safe–area compensation. With adequate heat sinking they can deliver output currents in excess of 1.0 A. Although designed primarily as a fixed voltage regulator, these devices can be used with external components to obtain adjustable voltages and currents.

· Output Current in Excess of 1.0 A

· No External Components Required

· Internal Thermal Overload Protection

· Internal Short Circuit Current Limiting

· Output Transistor Safe–Area Compensation

· Output Voltage Offered in 2% and 4% Tolerance

· Available in Surface Mount D2PAK and Standard 3–Lead Transistor

3.1.6 STANDARD APPLICATION
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                           Fig: 3.3 MC78XX Voltage Regulator
A common ground is required between the input and the output voltages. The input voltage must remain typically 2.0 V above the output voltage even during the low point on the input ripple voltage.

XX-   These two digits of the type number indicate nominal voltage.

Cin-   is required if regulator is located an appreciable distance from power supply   filter.

CO-  is not needed for stability; however, it does improve transient response. Values of 

         less than 0.1 mF could cause instability.
3.1.7 TRANSFORMER:

                                Fig: 3.4 Transformer

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 voltage, step-down transformers reduce voltage. Most power supplies use a step-down transformer to reduce the dangerously high mains voltage (230V in UK) 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. 

                              [image: image4.png]



                                Fig: 3.5 Step Down Transformer
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.
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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. 

CIRCUIT DIAGRAM:
[image: image6.png]51

AT

45YDC
Sourcs




                   Fig: 3.6 Circuit Diagram Of Power Supply
3.1.8 CIRCUIT DESCRIPTION:
The +5 volt power supply is based on the commercial 7805 voltage regulator IC.This IC contains all the circuitry needed to accept any input voltage from 8 to 18 volts and produce a steady +5 volt output, accurate to within 5% (0.25 volt). It also contains current-limiting circuitry and thermal overload protection, so that the IC won't be damaged in case of excessive load current; it will reduce its output voltage instead.

The 1000µf capacitor serves as a "reservoir" which maintains a reasonable input voltage to the 7805 throughout the entire cycle of the ac line voltage. The two rectifier diodes keep recharging the reservoir capacitor on alternate half-cycles of the line voltage, and the capacitor is quite capable of sustaining any reasonable load in between charging pulses.

The 10µf and .01µf capacitors serve to help keep the power supply output voltage constant when load conditions change. The electrolytic capacitor smooths out any long-term or low frequency variations. However, at high frequencies this capacitor is not very efficient. Therefore, the .01µf is included to bypass high-frequency changes, such as digital IC switching effects, to ground.

The LED and its series resistor serve as a pilot light to indicate when the power supply is on. I like to use a miniature LED here, so it will serve that function without being obtrusive or distracting while I'm performing an experiment. I also use this LED to tell me when the reservoir capacitor is completely discharged after power is turned off. Then I know it's safe to remove or install components for the next experiment.

3.2 MICRO CONTROLLER
Atmel/Phillips 89S51, 8 bit Micro controller from MCS-51 Intel family, 8K bytes of Flash, 256 bytes of RAM.It has 40 pins configuration and other components interfaced to its ports. In addition, the AT89S51 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 Atmel AT89S51 is a powerful microcontroller which provides a highly-flexible and cost-effective solution to many embedded control applications.

BLOCK  DIAGRAM  OF  89S51 MICROCONTROLLER
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     Fig: 3.7 BLOCK DIAGRAM OF 89S51 MICROCONTROLLER

3.2.1 DESCRIPTION OF 89S51 MICROCONTROLLER
 89S51 contains a non-volatile FLASH program memory that is parallel programmable. 89S51.8-bit Micro controller from MCS-51 Intel family, with 4k bytes of flash and 128 bytes of internal RAM had been used. It has a 40-pin configuration and other components are interfaced to its ports. The Micro controller takes input from the external sources and routes them to the appropriate devices as programmed in it.

Features

· 89S51 Central Processing Unit

· On-chip FLASH Program Memory

· Compatible with MCS-51® Products

·  8K Bytes of In-System Programmable (ISP) Flash Memory

· Endurance: 1000 Write/Erase Cycles

·  4.0V to 5.5V Operating Range

·  Fully Static Operation

· Speed up to 33 MHz

·  Three-level Program Memory Lock

·  256 x 8-bit Internal RAM

·  32 Programmable I/O Lines

·  Three 16-bit Timer/Counters

·  Eight Interrupt Sources

·  Full Duplex UART Serial Channel

· Framing error detection

· Automatic address recognition

·  Low-power Idle and Power-down Modes

·  Interrupt Recovery from Power-down Mode

·  Dual Data Pointer

·  Power-off Flag

3.2.2 DESCRIPTION OF BLOCK DIAGRAM:

CPU
The microcontroller consists of eight-bit ALU with associated like register A, register B, PSW (program status word), SP(stack pointer), and a 16-bit PC(program counter) and a 16-bit DTPR (data pointer) register.
ALU

The ALU performs arithmetic and logic functions on 8-bit variables. The ALU can perform addition, subtraction, multiplication and division and the logic unit can perform logical operations. An important and unique feature of the microcontroller architecture is that the ALU can also manipulate one bit as well as 8-bit data types. Individual bits may be set, cleared, complemented, moved, tested and used in logic computation.  

 ACCUMULATOR:

It is written as register A or Acc. It is an 8bit Register the Accumulator, as its name suggests, is used as a general register to accumulate the results of a large number of instructions. It can hold an 8-bit (1-byte) value and stores the result of the arithmetic operations such as addition, subtraction, multiplication and division and the logic unit can perform logical operations. The Accumulator can be the source or destination register for logical operations. The Accumulator has several exclusive functions such as rotate, parity computation; testing for 0, sign acceptor etc. and so on.

PROGRAM COUNTER (PC):


The Program Counter (PC) is a 2-byte address which tells the 89S51 where the next instruction to execute is found in memory. When the 89S51 is initialized PC always starts at 0000h and is incremented each time an instruction is executed. It is important to note that PC isn’t always incremented by one. Since some instructions require 2 or 3 bytes the PC will be incremented by 2 or 3 in these cases
PSW (PROGRAM STATUS WORD) REGISTER:

The program status word (PSW) register is on 8-bit register. It is also referred to as the flag register. The RS register select bits (RS1 & RS0) are used for selecting one of the bank registers.
[image: image8.png]



CY    PSW.7     Carry Flag.

AC    PSW.6     Auxiliary Carry Flag.

F0     PSW.5     Flag 0 available to the user for general purpose.

RS1   PSW.4     Register Bank selector bit 1. 

RS0  PSW.3      Register Bank selector bit 0.  

OV    PSW.2     Overflow Flag.

–       PSW.1     Usable as a general purpose flag.

P       PSW.0     Parity flag. Set/cleared by hardware each instruction cycle   to indicate an 
                          odd/even number of ‘1’ bus in the accumulator. 
3.3 PIN DESCRIPTION
PIN DIAGRAM:

                                   [image: image9.png]PDIP

(12 P1og]
mEx PG
piag]
pia]
prad
wos) P15C]
M0} P16
180K P17C]
nsTg

(rx0) Pa0g]
(o) P31
(T Pa2g]
() Paag
0 F4C]
11 Pasg]
() Pasg]
(D) Pa7g]
xrazg]
xtaug
anor]

10
1"
12
1
"
15
1
17
18
19
20

BECRBERBEEEES

pvee
5 P00 (a00)
BPo.1 (aD1)
BP0z (a02)
BPoa (an3)
BP0 (aD4)
BP0 (a05)
BPos (a06)
Bpo7 (a07)
bEver

b ALEPROG
bpsen
bp27 g
bp2s (a14)
Bp2s i3
bp2a ai2)
Bp2a i)
B2z o)
Br210g)
Bp20 (e




   
                                Fig: 3.8 PIN DIAGRAM OF MICRO CONTROLLER

3.3.1 AT89S51 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 pullups. Port 0 also receives the code bytes during Flash programming and outputs the code bytes during program verification. External pullups are required during program verification.

PORT 1

 Port 1 is an 8-bit bidirectional I/O port with internal pullups. The Port 1 output buffers can sink/source four TTL inputs. When 1s are written to Port 1 pins, they are pulled high by the internal pullups and can be used as inputs. As inputs, Port 1 pins that are externally being pulled low will source current (IIL) because of the internal pullups. In addition, P1.0 and P1.1 can be configured to be the timer/counter 2 external count input (P1.0/T2) and the timer/counter 2 trigger input (P1.1/T2EX), respectively, as shown in the following table.
 
Port 1 also receives the low-order address bytes during Flash programming and verification.

[image: image10.png]Port Pin

Alternate Functions

P1.0 T2 (external count input to Timer/Counter 2),
clock-out

P1.1 T2EX (Timer/Counter 2 capture/reload trigger
and direction control)

P15 MOSI (used for In-System Programming)

P16 MISO (used for In-System Programming)

P17 SCK (used for In-System Programming)





                                3.1 Table for port 0 
PORT 2

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

PORT 3

            Port 3 is an 8-bit bidirectional I/O port with internal pullups. The Port 3 output buffers can sink/source four TTL inputs. When 1s are written to Port 3 pins, they are pulled high by the internal pullups and can be used as inputs. As inputs, Port 3 pins that are externally being pulled low will source current (IIL) because of the pullups. Port 3 also serves the functions of various special features of the AT89S51, as shown in the following table.

           Port 3 also receives some control signals for Flash programming and verification.
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P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 TNTO (external interrupt 0)

P33 TNTT (external interrupt 1)

P34 O (timer 0 external input)

P35 T1 (timer 1 external input)

P36 WR (external data memory write strobe)
P37 TD (external data memory read strobe)





                                 3.2 Table for port 3

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 96 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.
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                              Table 3.3  AT89S51 SFR Map and Reset Values

3.3.2 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 Figure 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. 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.


    Fig: 3.9 CIRCUIT DIAGRAM OF CRYSTAL OSCILLATOR
 OSCILLATOR CONNECTIONS:

                                     Fig: 3.10 Fig Of Oscillator connection
3.3.3 At89S51: TYPES OF MEMORY:
The 89S51 has three very general types of memory The memory types are On-Chip Memory, External Code Memory, and External RAM
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     Fig: 3.11 BASIC BLOCK DIAGRAM OF AT89S51

On-Chip Memory  refers to any memory (Code, RAM, or other) that physically exists on the microcontroller itself. On-chip memory can be of several types, but we'll get into that shortly.

External Code Memory is code (or program) memory that resides off-chip. This is often in the form of an external EPROM.

External RAM is RAM memory that resides off-chip. This is often in the form of standard static RAM or flash RAM.

Code Memory is the memory that holds the actual 89S51 program that is to be run. This memory is limited to 64K and comes in many shapes and sizes: Codememory may be found on-chip, either burned into the microcontroller as ROM or EPROM. Code may also be stored completely off-chip in an external ROM or, more commonly, an external EPROM. Flash RAM is also another popular method of storing a program. Various combinations of these memory types may also be used--that is to say, it is possible to have 4K of code memory on-chip and 64k of code memory off-chip in an EPROM.When the program is stored on-chip the 64K maximum is often reduced to 4k, 8k, or 16k. This varies depending on the version of the chip that is being used. Each version offers specific capabilities and one of the distinguishing factors from chip to chip is how much ROM/EPROM space the chip has.

3.3.4 EXTERNAL RAM:
As an obvious opposite of Internal RAM, the 89S51 also supports what is called External RAM.As the name suggests, External RAM is any random access memory which is found off-chip. Since the memory is off-chip it is not as flexible in terms of accessing, and is also slower. For example, to increment an Internal RAM location by 1 requires only 1 instruction and 1 instruction cycle. To increment a 1-byte value stored in External RAM requires 4 instructions and 7 instruction cycles. In this case, external memory is 7 times slower!What External RAM loses in speed and flexibility it gains in quantity. While Internal RAM is limited to 128 bytes (256 bytes with an 8052), the 89S51 supports External RAM up to 64K.
3.3.5 ON-CHIP MEMORY:  

As mentioned, the 89S51 includes a certain amount of on-chip memory. On-chip memory is really one of two types: Internal RAM and Special Function Register (SFR) memory. The layout of the 89S51's internal memory is presented in the following memory map..
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As is illustrated in above map, the 89S51 has a bank of 128 bytes of Internal RAM. This Internal RAM is found on-chip on the 89S51 so it is the fastest RAM available, and it is also the most flexible in terms of reading, writing, and modifying it’s contents. Internal RAM is volatile, so when the 89S51 is reset this memory is cleared.

3.3.6  REGISTER BANKS:
The 89S51 uses 8 "R" registers which are used in many of its instructions. These "R" registers are numbered from 0 through 7 (R0, R1, R2, R3, R4, R5, R6, and R7). These registers are generally used to assist in manipulating values and moving data from one memory location to another the Accumulator. Thus if the Accumulator (A) contained the value 6 and R4 contained the value 3, the Accumulator would contain the value 9 after this instruction was executed.However, as the memory map shows, the "R" Register R4 is really part of Internal RAM. Specifically, R4 is address 04h. This can be see in the bright green section of the memory map.But, the 89S51 has four distinct register banks. When the 89S51 is first booted up, register bank 0 (addresses 00h through 07h) is used by default. However, your program may instruct the 89S51 to use one of the alternate register banks; i.e., register banks 1, 2, or 3. In this case, R4 will no longer be the same as Internal RAM address 04h. For example, if your program instructs the 89S51 to use register bank 3, "R" register R4 will now be synonomous with Internal RAM address 1Ch. 
The concept of register banks adds a great level of flexibility to the 89S51, especially when dealing with interrupts (we'll talk about interrupts later). However, always remember that the register banks really reside in the first 32 bytes of Internal RAM.
3.3.7 BIT MEMORY:

The 89S51, being a communications-oriented microcontroller, gives the user the ability to access a number of bit variables. These variables may be either 1 or 0. There are 128 bit variables available to the user, numberd 00h through 7Fh. The user may make use of these variables with commands such as SETB and CLR. For example, to set bit number 24 (hex) to 1 you would execute the instruction:
	                                                                SETB 24h


It is important to note that Bit Memory is really a part of Internal RAM. In fact, the 128 bit variables occupy the 16 bytes of Internal RAM from 20h through 2Fh. Thus, if you write the value FFh to Internal RAM address 20h you’ve effectively set bits 00h through 07h. Bit variables 00h through 7Fh are for user-defined functions in their programs. However, bit variables 80h and above are actually used to access certain SFRs on a bit-by-bit basis.

3.3.8  89S51: BASIC REGISTERS

 ACCUMULATOR:

The Accumulator, as it’s name suggests, is used as a general register to accumulate the results of a large number of instructions. It can hold an 8-bit (1-byte) value and is the most versatile register the 89S51 has due to the shear number of instructions that make use of the accumulator. More than half of the 89S51’s 255 instructions manipulate or use the accumulator in some way.
 "R" REGISTERS:

The "R" registers are a set of eight registers that are named R0, R1, etc. up to and including R7.These registers are used as auxillary registers in many operations. To continue with the above example, perhaps you are adding 10 and 20. The original number 10 may be stored in the Accumulator whereas the value 20 may be stored in, say, register R4. To process the addition you would execute the command
"B" REGISTER:

The "B" register is very similar to the Accumulator in the sense that it may hold an 8-bit (1-byte) value.The "B" register is only used by two 89S51 instructions: MUL AB and DIV AB. Thus, if you want to quickly and easily multiply or divide A by another number, you may store the other number in "B" and make use of these two instructions. Aside from the MUL and DIV instructions, the "B" register is often used as yet another temporary storage register much like a ninth "R" register.
 DATA POINTER (DPTR):

The Data Pointer (DPTR) is the 89S51 only user-accessable 16-bit (2-byte) register. The Accumulator, "R" registers, and "B" register are all 1-byte values. DPTR, as the name suggests, is used to point to data. It is used by a number of commands which allow the 89S51 to access external memory. When the 89S51 accesses external memory it will access external memory at the address indicated by DPTR.While DPTR is most often used to point to data in external memory, many programmers often take advantge of the fact that it’s the only true 16-register available. It is often used to store 2-byte values which have nothing to do with memory locations.
 PROGRAM COUNTER (PC):

 The Program Counter (PC) is a 2-byte address which tells the 89S51 where the next instruction to execute is found in memory. When the 89S51 is initialized PC always starts at 0000h and is incremented each time an instruction is executed. It is important to note that PC isn’t always incremented by one. Since some instructions require 2 or 3 bytes the PC will be incremented by 2 or 3 in these cases
 STACK POINTER (SP):

The Stack Pointer, like all registers except DPTR and PC, may hold an 8-bit (1-byte) value. The Stack Pointer is used to indicate where the next value to be removed from the stack should be taken from.When you push a value onto the stack, the 89S51 first increments the value of SP and then stores the value at the resulting memory location.When you pop a value off the stack, the 89S51 returns the value from the memory location indicated by SP, and then decrements the value of SP.

TIMER 0 AND TIMER 1:

The “Timer” or “ counter “ function is selected by control bits C/T in the special function register TMOD. These two timer/counters have operating moses,which are selected by bit-pairs (M1/M0) in TMOD. Modes 0,1, and 2 are the same for both timer/counters. Mode 3 is different.
TMOD (Timer Mode Register):

     7                6               5               4                3             2             1           0

	 GATE
	   C/T
	   M1
	  M0
	GATE
	  C/T
	  M1
	MO


GATE: When set, start and stop of timer by hardware

             When reset, start and stop of timer by software

  C/T:    Cleared for timer operation

             Set for counter operation

	       M1
	       M0
	     MODE
	 OPERATING MODE

	       0
	       0
	       0
	   13-bit timer mode

	        0
	         1
	         1
	    16-bit timer mode

	        1
	         0
	         2
	     8-bit timer mode

	        1
	         1
	         3
	      Split timer mode


TCON (Timer Control Register):

Address =88H

Bit addressable

      7               6               5                4               3               2               1                 0

	    TF1
	   TR1
	   TF0
	   TR0
	    IE1
	   IT1
	   IE0
	    IT0


TF:   Timer overflow flag. Set by hardware when the timer/counter overflows. It is cleared by hardware, as the processor vectors to the interrupt service routine.

TR:      Timer run control bit. Set or cleared by software to turn timer or   counter on/off.
IE:       Set by CPU when the external interrupt edge (H-to-L transition) is detected. It is  

            cleared by CPU when the interrupt is processed.

IT:       Set/cleared by software to specify falling edge/low-level triggered external 

            interrupt.

3.4 ENCODERS (HT 640)
An encoder is a device, circuit, transducer, software program, algorithm or person that converts information from one format or code to another, for the purposes of standardization, speed, secrecy, security, or saving space by shrinking size.
FEATURES

·   Operating voltage: 2.4V~12V

·   Low power and high noise immunity CMOS technology

·  Low standby current

·  Three words transmission

·  Built-in oscillator needs only 5% resistor

·  Easy interface with an RF or infrared transmission media

·  Minimal external components
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      Fig: 3.12 BASIC BLOCK DIAGRAM OF ENCODER                                                         

The 318encoders are a series of CMOS LSIs for remote control system applications. They are capable of encoding 18 bits of information which consists of N address bits and 18_N data bits. Each address/data input is externally trinary programmable if bonded out. It is otherwise set floating internally. Various packages of the 318 encoders offer flexible combinations of programmable address/data to meet various application needs. The programmable address/ data is transmitted together with the header bits via an RF or an infrared transmission medium upon receipt of a trigger signal. The capability to select a TE trigger type or a DATA trigger type further enhances the application flexibility of the 318 series of encoders.
  PIN ASSIGNMENT

  TE Trigger Type
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Fig: 3.13 PIN DIAGRAM OF ENCODER
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Pin Name |VO Connection Description
AOALL | | TRANSMISSION | Input pins for address AO~AL1 setting
GATE They can be externally set to VDD, VSS, or left open.
AD10~AD17 | 1 TRANSMISSION | Input pins for address/data (AD10~AD17) setting
GATE They can be externally set to VDD, VSS, or left open.
. Input pins for data (D12~D17) setting and transmission
D12~D17 1 %]:11]?]50\1\{\] enable (active high)
They an be externally set to VDD or left open (see Note).
DOUT [0} CMOS OUT Encoder data serial transmission output
LED [0} NMOS OUT LED transmission enable indicator
TE 1 CMOSIN |y smission enable, active high (see Note).
Pull-low
0SC1 1 | OSCILLATOR |Oscillator input pin
0802 0 | OSCILLATOR |Oscillator output pin
Vss 1 — Negative power supply (GND)
VDD 1 — Positive power supply





Notes: D12~D17 are data input and transmission enable pins of the HT6187/HT6207/HT6247. TE is the transmission enable pin of the HT600/HT640/HT680.

3.4.1 FUNCTIONAL DESCRIPTION:
Operation

The 318series of encoders begins a three-word transmission cycle upon receipt of a transmission enable (TE for the HT600/HT640/HT680 or D12~D17 for the HT6187/HT6207/HT6247, active high). This cycle will repeat itself as long as the transmission enable (TE or D12~D17) is held high. Once the transmission enable falls low, the encoder output completes its final cycle and then stops as shown below.
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                       Fig: 3.1  WAVE FORMS OF ENCODER
3.5 DECODER

A decoder is a device which does the reverse of an encoder, undoing the encoding so that the original information can be retrieved. The same method used to encode is usually just reversed in order to decode.

         In digital electronics, a decoder can take the form of a multiple-input, multiple-output logic circuit that converts coded inputs into coded outputs, where the input and output codes are different. e.g. n-to-2n, binary-coded decimal decoders. Enable inputs must be on for the decoder to function, otherwise its outputs assume a single "disabled" output code word.

Applications

· Burglar alarm system

·  Smoke and fire alarm system

·  Garage door controllers

·  Car door controllers

·  Car alarm system

·  Security system

·  Cordless telephones

·  Other remote control systems

Features

· Operating voltage: 2.4V~12V

· Low power and high noise immunity CMOS technology

· Low standby current

· Capable of decoding 18 bits of information

· Pairs with HOLTEK’s 318 series of encoders

· 8~18 address pins

· 0~8 data pins

· Trinary address setting

· Two times of receiving check

· Built-in oscillator needs only a 5% resistor

· Valid transmission indictor

· Easily interface with an RF or an infrared transmission medium

· Minimal external components

3.5.1 GENERAL DESCRIPTION:
The 318 decoders are a series of CMOS LSIs for remote control system applications. They are paired with the 318 series of encoders. For proper operation a pair of encoder/decoder pair with the same number of address and data format should be selected (refer to the encoder/ decoder cross reference tables). The 318 series of decoders receives serial address and data from that series of encoders that are transmitted by a carrier using an RF or an IR transmission medium. It then compares the serial input data twice continuously with its local address. If no errors or unmatched codes are encountered, the input data codes are decoded and then transferred to the output pins.
The VT pin also goes high to indicate a valid transmission. The 318 decoders are capable of decoding 18 bits of information that consists of N bits of address and 18–N bits of data. To meet various applications they are arranged to provide a number of data pins whose range is from 0 to 8 and an address pin whose range is from 8 to 18. In addition, the 318 decoders provide various combinations of address/data number in different packages.
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                         Fig: 3.14 PIN DIAGRAM OF DECODER
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Pin Description:
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0sC2 0 | OSCILLATOR |Oscillator output pin
Vss 1 — Negative power supply (GND)
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Applications:

· Burglar alarm system

· Smoke and fire alarm system

· Garage door controllers

· Car door controllers

· Car alarm system

· Security system

· Cordless telephones

· Other remote control systems

3.6 RF MODULE (TX, RX)

          Radio frequency (RF) is a frequency or rate of oscillation within the range of about 3 Hz to 300 GHz.This range corresponds to frequency of alternating current electrical signals used to produce and detect radio waves. Since most of this range is beyond the vibration rate that most mechanical systems can respond to, RF usually refers to oscillations in electrical circuits or electromagnetic radiation
Special properties of RF electrical signals:
 Electrical currents that oscillate at RF have special properties not shared by direct current signals. One such property is the ease with which it can ionize air to create a conductive path through air. This property is exploited by 'high frequency' units used in electric arc welding. Another special property is an electromagnetic force that drives the RF current to the surface of conductors, known as the skin effect. Another property is the ability to appear to flow through paths that contain insulating material, like the dielectric insulator of a capacitor. The degree of effect of these properties depends on the frequency of the signals.
	Name  
	Symbol  
	Range  
	Wavelength  
	Applications  

	Extremely low frequency
	ELF
	a 3 to 30 Hz
	k 10,000 km to 100,000 km
	audible 20+ Hz, communication with submarines

	Super low frequency
	SLF
	b 30 to 300 Hz
	j 1,000 km to 10,000 km
	audible, AC power grids (50 hertz and 60 hertz)

	Ultra low frequency
	ULF
	c 300 Hz to 3 kHz
	i 100 to 1000 km
	audible, communication with mines

	Very low frequency
	VLF
	d 3 to 30 kHz
	h 10 to 100 km
	audible range 20 Hz to 20 kHz (to be audible, energy must be simply converted to sound)

	Low frequency
	LF
	e 30 to 300 kHz
	g 1 to 10 km
	international broadcasting, navigational beacons, lowFER

	Medium frequency
	MF
	f 300 to 3000 kHz
	f 100 m to 1 km
	navigational beacons, AM broadcasting, maritime and aviation communication

	High frequency
	HF
	g 3 to 30 MHz
	e 10 to 100 m
	shortwave, citizens' band radio

	Very high frequency
	VHF
	h 30 to 300 MHz
	d 1 to 10 m
	FM broadcasting, broadcast television, aviation

	Ultra high frequency
	UHF
	i 300 to 3000 MHz
	c 10 to 100 cm
	broadcast television, mobile telephones, wireless networking, microwave ovens

	Super high frequency
	SHF
	j 3 to 30 GHz
	b 1 to 10 cm
	wireless networking, radar, satellite links.

	Extremely high frequency
	EHF
	k 30 to 300 GHz
	a 1 to 10 mm
	microwave data links, radio astronomy, remote sensing, advanced weapons systems, advanced security scanning


                                  3.4 Table for frequency of RF
         The TWS-434 and RWS-434 are extremely small, and are excellent for applications requiring short-range RF remote controls.  The transmitter module is only 1/3 the size of a standard postage stamp, and can easily be placed inside a small plastic enclosure.

TWS-434:  The transmitter output is up to 8mW at 433.92MHz with a range of approximately 400 foot (open area) outdoors.  Indoors, the range is approximately 200 foot, and will go through most walls....

                                              . [image: image23.png]



                                                   TWS-434A

         The TWS-434 transmitter accepts both linear and digital inputs, can operate from 1.5 to 12 Volts-DC, and makes building a miniature hand-held RF transmitter very easy.  The TWS-434 is approximately the size of a standard postage stamp.
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                                        Fig:3.15 TWS-434 Pin Diagram
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Sample Transmitter Application Circuit

Fig: 3.16 CIRCUIT DIAGRAM OF TWS 434
RWS-434:  The receiver also operates at 433.92MHz, and has a sensitivity of 3uV.  The RWS-434 receiver operates from 4.5 to 5.5 volts-DC, and has both linear and digital outputs.

 3.6.1 Receiver Module : RWS-371-6 (433.92 MHZ):
· Frequency Range: 433.92 MHZ

· Modulate Mode: ASK 

· Circuit Shape: LC

· Date Rate: 4800 bps                            

· Selectivity: -106 dB

· Channel Spacing: 1MHZ

· Supply Voltage: 5V

· High Sensitivity Passive Design.

· Simple To Apply with Low External Count.       
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                                             RWS-434 Receiver
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Fig:3.17 RWS-434 Pin Diagram

Note: For maximum range, the recommended antenna should be approximately 35cm long.  To convert from centimeters to inches -- multiply by 0.3937.  For 35cm, the length in inches will be approximately 35cm x 0.3937 = 13.7795 inches long.  We tested these modules using a 14", solid, 24 gauge hobby type wire, and reached a range of over 400 foot.  Your results may vary depending on your surroundings.
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Fig:3.18 Sample Receiver Application Circuit .
                                           CHAPTER -4 

                                                  LCD





         (LIQUID CRYSTAL DISPLAY)

4.1 DESCRIPTION:

LCD is flexible controller and can be used with 8 bit or 4 bit. Micro controller using the data and control lines Micro controller displays selected item and other calculated results on its screen.
LCDs can add a lot to your application in terms of providing an useful interface for the user, debugging an application or just giving it a "professional" look. The most common type of LCD controller is the Hitachi 44780, which provides a relatively simple interface between a processor and an LCD. Using this interface is often not attempted by inexperienced designers and programmers because it is difficult to find good documentation on the interface, initializing the interface can be a problem and the displays themselves are expensive.

4.2 PIN DIAGRAM:
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                              Fig: 4.1 BLOCK DIAGRAM OF LCD
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	Pins
	Description

	1
	Ground

	2
	Vcc

	3
	Contrast Voltage

	4
	"R/S" _Instruction/Register Select

	5
	"R/W" _Read/Write LCD Registers

	6
	"E" Clock

	7 - 14
	Data I/O Pins


PIN DESCRIPTION: 
As you would probably guess from this description, the interface is a parallel 
bus, allowing simple and fast reading/writing of data to and from the LCD.

Above is the quite simple schematic pin diagram. The LCD panel's Enable and Register Select is connected to the Control Port. The Control Port is an open collector / open drain output. While most Parallel Ports have internal pull-up resistors, there are a few which don't. Therefore by incorporating the two 10K external pull up resistors, the circuit is more portable for a wider range of computers, some of which may have no internal pull up resistors. 

           We make no effort to place the Data bus into reverse direction. Therefore we hard wire the R/W line of the LCD panel, into write mode. This will cause no bus conflicts on the data lines. As a result we cannot read back the LCD's internal Busy Flag, which tells us if the LCD has accepted and finished processing the last instruction. This problem is overcome by inserting known delays into our program. The 10k Potentiometer controls the contrast of the LCD panel. Nothing fancy here. You can use a bench power supply set to 5v or use a onboard +5 regulator.

The 2 line x 16 character LCD modules are available from a wide range of manufacturers and should all be compatible with the HD44780. The diagram to the right, shows the pin numbers for these devices. When viewed from the front, the left pin is pin 14 and the right pin is pin 1.

LCDs can be added quite easily to an application and use as few as three digital output pins for control. As for cost, LCDs can be often pulled out of old devices or found in surplus stores for less than a dollar. The most common connector used for the 44780-based LCDs is 14 pins in a row, with pin centers 0.100" apart. 

                                4.1 wave form of LCD Data

As you would probably guess from this description, the interface is a parallel bus, allowing simple and fast reading/writing of data to and from the LCD. 

           This waveform will write an ASCII Byte out to the LCD's screen. The ASCII code to be displayed is eight bits long and is sent to the LCD either four or eight bits at a time. If four-bit mode is used, two "nibbles" of data (Sent high four bits and then low four bits with an "E" Clock pulse with each nibble) are sent to make up a full eight-bit transfer. The "E" Clock is used to initiate the data transfer within the LCD. 

           Sending parallel data, as either four or eight bits are the two primary modes of operation. While there are secondary considerations and modes, deciding how to send the data to the LCD is most critical decision to be made for an LCD interface application. 


Eight-bit mode is best used when speed is required in an application and at least ten I/O pins are available. Four-bit mode requires a minimum of six bits. To wire a microcontroller to an LCD in four-bit mode, just the top four bits (DB4-7) are written to. The "R/S" bit is used to select whether data or an instruction is being transferred between the microcontroller and the LCD. If the Bit is set, then the byte at the current LCD "Cursor" Position can be read or written. When the Bit is reset, either an instruction is being sent to the LCD or the execution status of the last instruction is read back (whether or not it has completed). 


The different instructions available for use with the 44780 are shown in the table below: 

	R/S
	R/W
	D7
	D6
	D5
	D4
	D3
	D2
	D1
	D0
	Instruction/Description

	4
	5
	14
	13
	12
	11
	10
	9
	8
	7
	Pins

	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	Clear Display

	0
	0
	0
	0
	0
	0
	0
	0
	1
	*
	Return Cursor and LCD to Home Position

	0
	0
	0
	0
	0
	0
	0
	1
	ID
	S
	Set Cursor Move Direction

	0
	0
	0
	0
	0
	0
	1
	D
	C
	B
	Enable Display/Cursor

	0
	0
	0
	0
	0
	1
	SC
	RL
	*
	*
	Move Cursor/Shift Display

	0
	0
	0
	0
	1
	DL
	N
	F
	*
	*
	Set Interface Length

	0
	0
	0
	1
	A
	A
	A
	A
	A
	A
	Move Cursor into CGRAM

	0
	0
	1
	A
	A
	A
	A
	A
	A
	A
	Move Cursor to Display

	0
	1
	BF
	*
	*
	*
	*
	*
	*
	*
	Poll the "Busy Flag"

	1
	0
	D
	D
	D
	D
	D
	D
	D
	D
	Write a Character to the Display at the Current Cursor Position

	1
	1
	D
	D
	D
	D
	D
	D
	D
	D
	Read the Character on the Display at the Current Cursor Position


"*" - Not Used/Ignored.  This bit can be either "1" or "0"

Set Cursor Move Direction:

  ID - Increment the Cursor After Each Byte Written to Display if Set

   S - Shift Display when Byte Written to Display

Enable Display/Cursor

   D - Turn Display On (1)/Off (0)

   C - Turn Cursor On (1)/Off (0)

   B - Cursor Blink On (1)/Off (0)

Move Cursor/Shift Display

  SC - Display Shift On (1)/Off (0)

  RL - Direction of Shift Right (1)/Left (0)

Set Interface Length

  DL - Set Data Interface Length 8(1)/4(0)

   N - Number of Display Lines 1(0)/2(1)

   F - Character Font 5x10(1)/5x7(0)

Poll the "Busy Flag"

  BF - This bit is set while the LCD is processing 

Move Cursor to CGRAM/Display

   A - Address

Read/Write ASCII to the Display

   D - Data 

            Reading Data back is best used in applications, which required data to be moved back and forth on the LCD (such as in applications which scroll data between lines). The "Busy Flag" can be polled to determine when the last instruction that has been sent has completed processing. This simplifies the application because when data is read back, the microcontroller I/O pins have to be alternated between input and output modes. 

For most applications, there really is no reason to read from the LCD. As well as making my application software simpler, it also frees up a microcontroller pin for other uses. Different LCDs execute instructions at different rates. 
In terms of options, it is seen that a 5x10 LCD display. This means that the "F" bit in the "Set Interface Instruction" should always be reset (equal to "0"). Before you can send commands or data to the LCD module, the Module must be initialized. For eight-bit mode, this is done using the following series of operations: 

1. Wait more than 15 msecs after power is applied. 

2. Write 0x030 to LCD and wait 5 msecs for the instruction to complete 

3. Write 0x030 to LCD and wait 160 usecs for instruction to complete 

4. Write 0x030 AGAIN to LCD and wait 160 usecs or Poll the Busy Flag 

5. Set the Operating Characteristics of the LCD 

· Write "Set Interface Length" 

· Write 0x010 to turn off the Display 

· Write 0x001 to Clear the Display 

· Write "Set Cursor Move Direction" Setting Cursor Behavior Bits 

· Write "Enable Display/Cursor" & enable Display and Optional Cursor 

In describing how the LCD should be initialized in four bit mode, will specify writing to the LCD in terms of nibbles. This is because initially, just single nibbles are sent (and not two, which make up a byte and a full instruction). As mentioned above, when a byte is sent, the high nibble is sent before the low nibble and the "E" pin is toggled each time four bits is sent to the LCD. To initialize in four bit mode: 

1. Wait more than 15 msecs after power is applied. 

2. Write 0x03 to LCD and wait 5 msecs for the instruction to complete 

3. Write 0x03 to LCD and wait 160 usecs for instruction to complete 

4. Write 0x03 AGAIN to LCD and wait 160 usecs (or poll the Busy Flag) 

5. Set the Operating Characteristics of the LCD 

6. Write 0x02 to the LCD to Enable Four Bit Mode 

All following instruction/Data Writes require two nibble writes:
· Write "Set Interface Length" 

· Write 0x01/0x00 to turn off the Display 

· Write 0x00/0x01 to Clear the Display 

· Write "Set Cursor Move Direction" Setting Cursor Behavior Bits 

· Write "Enable Display/Cursor" & enable Display and Optional Cursor 

Once the initialization is complete, the LCD can be written to with data or instructions as required. Each character to display is written like the control bytes, except that the "R/S" line is set. During initialization, by setting the "S/C" bit during the "Move Cursor/Shift Display" command, after each character is sent to the LCD, the cursor built into the LCD will increment to the next position (either right or left). Normally, the "S/C" bit is set (equal to "1") along with the "R/L" bit in the "Move Cursor/Shift Display" command for characters to be written from left to right (as with a "Teletype" video display).  

Most LCD displays have a 44780 and support chip to control the operation of the LCD. The 44780 is responsible for the external interface and provides sufficient control lines for sixteen characters on the LCD. The support chip enhances the I/O of the 44780 to support up to 128 characters on an LCD. From the table above, it should be noted that the first two entries ("8x1", "16x1") only have the 44780 and not the support chip. This is why the ninth character in the 16x1 does not "appear" at address 8 and shows up at the address that is common for a two line LCD. 

It includes the 40 characters by 4 line ("40x4") LCD because it is quite common. Normally, the LCD is wired as two 40x2 displays. The actual connector is normally sixteen bits wide with all the fourteen connections of the 44780 in common, except for the "E" (Strobe) pins. The "E" strobes are used to address between the areas of the display used by the two devices. The actual pin outs and character addresses for this type of display can vary between manufacturers and display part numbers. 


                     Fig: 4.2 MOVING CURSOR LCD DISPLAY
Note that when using any kind of multiple 44780 LCD display, you should probably only display one 44780's Cursor at a time. 

Cursors for the 44780 can be turned on as a simple underscore at any time using the "Enable Display/Cursor" LCD instruction and setting the "C" bit. don't recommend using the "B" ("Block Mode") bit as this causes a flashing full character square to be displayed and it really isn't that attractive. 

The LCD can be thought of as a "Teletype" display because in normal operation, after a character has been sent to the LCD, the internal "Cursor" is moved one character to the right. The "Clear Display" and "Return Cursor and LCD to Home Position" instructions are used to reset the Cursor's position to the top right character on the display. 

To move the Cursor, the "Move Cursor to Display" instruction is used. For this instruction, bit 7 of the instruction byte is set with the remaining seven bits used as the address of the character on the LCD the cursor is to move to. These seven bits provide 128 addresses, which matches the maximum number of LCD character addresses available. The table above should be used to determine the address of a character offset on a particular line of an LCD display. 

The last aspect of the LCD to discuss is how to specify a contrast voltage to the Display. I typically use a potentiometer wired as a voltage divider. This will provide an easily variable voltage between Ground and Vcc, which will be used to specify the contrast (or "darkness") of the characters on the LCD screen. You may find that different LCDs work differently with lower voltages providing darker characters in some and higher voltages do the same thing in others. 

There are a variety of different ways of wiring up an LCD. Above, I noted that the 44780 could interface with four or eight bits. To simplify the demands in microcontrollers, a shift register is often used (as is shown in the diagram below) to reduce the number of I/O pins to three.                            [image: image31.png]Shift Register LCD Data Write
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             Fig:4.3 Shift Register LCD Data Write 

This can be further reduced by using the circuit shown below in which the serial data is combined with the contents of the shift register to produce the "E" strobe at the appropriate interval. 

This circuit "ANDs" (using the 1K resistor and IN914 diode) the output of the sixth "D-Flip Flop" of the 74LS174 and the "Data" bit from the device writing to the LCD to form the "E" Strobe. This method requires one less pin than the three wire interface and a few more instructions of code. 
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                     Fig:4.4 Shift Register LCD Data Write E

     Fig:4.2 LCD Shift Register LCD Data Write E
 normally use a 74LS174 wired as a    shift register (as is shown in the schematic diagram) instead of a serial-in/parallel-out shift register. This circuit should work without any problems with a dedicated serial-in/parallel-out shift register chip, but the timings/clock polarities may be different. When the 74LS174 is used, note that the data is latched on the rising (from logic "low" to "high") edge of the clock signal.. 

In the diagram to the right, It is shown that how the shift register is written to for this circuit to work. Before data can be written to it, the shift register is cleared by loading every latch with zeros. Next, a "1" (to provide the "E" Gate) is written followed by the "R/S" bit and the four data bits. Once the is loaded in correctly, the "Data" line is pulsed to Strobe the "E" bit. The biggest difference between the three wire and two wire interface is that the shift register has to be cleared before it can be loaded and the two wire operation requires more than twice the number of clock cycles to load four bits into the LCD. 

Using this circuit with the PIC Micro, 8051 and AVR and it really makes the wiring of an LCD to a microcontroller very simple. A significant advantage of using a shift register, like the two circuits shown here, data to the LCD is the lack of timing sensitivity that will be encountered. The biggest issue to watch for is to make sure the "E" Strobe's timing is within specification (ie greater than 450 nsecs), the shift register loads can be interrupted without affecting the actual write. This circuit will not work with Open-Drain only outputs One note about the LCD's "E" Strobe is that in some documentation it is specified as "high" level active while in others, it is specified as falling edge active. 

                                 CHAPTER-5                      
                          SERIAL COMMUNICATION

5.1 INTRODUCTION:

The simplest form of communication is a direct connection between two computers. A network will simultaneously connect a large number of computers on a network. Data can be transmitted one bit at a time in series, this is called serial communication. The communications often have limited distances, from a few feet to thousands of miles/kilometers.

The Serial Port is harder to interface than the Parallel Port. In most cases, any device you connect to the serial port will need the serial transmission converted back to parallel so that it can be used. This can be done using a UART. On the software side of things, there are many more registers that you have to attend to than on a Standard Parallel Port. (SPP) 
	1.
	Serial Cables can be longer than Parallel cables. The serial port transmits a '1' as -3 to -25 volts and a '0' as +3 to +25 volts where as a parallel port transmits a '0' as 0v and a '1' as 5v. Therefore the serial port can have a maximum swing of 50V compared to the parallel port which has a maximum swing of 5 Volts. Therefore cable loss is not going to be as much of a problem for serial cables than they are for parallel. 

	2.
	You don't need as many wires than parallel transmission. If your device needs to be mounted a far distance away from the computer then 3 core cable (Null Modem Configuration) is going to be a lot cheaper that running 19 or 25 core cable. However you must take into account the cost of the interfacing at each end. 

	3.
	Infra Red devices have proven quite popular recently. You may of seen many electronic diaries and palmtop computers which have infra red capabilities build in. However could you imagine transmitting 8 bits of data at the one time across the room and being able to (from the devices point of view) decipher which bits are which? Therefore serial transmission is used where one bit is sent at a time. IrDA-1 (The first infra red specifications) was capable of 115.2k baud and was interfaced into a UART. The pulse length however was cut down to 3/16th of a RS232 bit length to conserve power considering these devices are mainly used on diaries, laptops and palmtops. 

	4.
	Microcontroller's have also proven to be quite popular recently. Many of these have in built SCI (Serial Communications Interfaces) which can be used to talk to the outside world. Serial Communication reduces the pin count of these MPU's. Only two pins are commonly used, Transmit Data (TXD) and Receive Data (RXD) compared with at least 8 pins if you use a 8 bit Parallel method (You may also require a Strobe). 


5.2 HARDWARE PROPERTIES:

Devices which use serial cables for their communication are split into two categories. These are DCE (Data Communications Equipment) and DTE (Data Terminal Equipment.) Data Communications Equipment are devices such as your modem, TA adapter, plotter etc while Data Terminal Equipment is your Computer or Terminal. The electrical specifications of the serial port is contained in the EIA (Electronics Industry Association) RS232C standard. It states many parameters such as – 
	1.
	A "Space" (logic 0) will be between +3 and +25 Volts. 

	2.
	A "Mark" (Logic 1) will be between -3 and -25 Volts. 

	3.
	The region between +3 and -3 volts is undefined. 

	4.
	An open circuit voltage should never exceed 25 volts. (In Reference to GND) 

	5.
	A short circuit current should not exceed 500mA. The driver should be able to handle this without damage. (Take note of this one!) 


[image: image33.png]3
2 4

O OE
N\ Loee /®

7 9




                                 Fig:5.1 DB9: View looking into male connector                                                   
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                                   Fig:5.2 DB9: View looking into female connector
Above is no where near a complete list of the EIA standard. Line Capacitance, Maximum Baud Rates etc are also included. For more information please consult the EIA RS232-C standard. It is interesting to note however, that the RS232C standard specifies a maximum baud rate of 20,000 BPS!, which is rather slow by today's standards. A new standard, RS-232D has been recently released. 

Serial Ports come in two "sizes", There are the D-Type 25 pin connector and the D-Type 9 pin connector both of which are male on the back of the PC, thus you will require a female connector on your device. Below is a table of pin connections for the 9 pin and 25 pin D-Type connectors. 

5.3 MAX232:

The MAX232 is a dual driver/receiver that includes a capacitive voltage generator to supply EIA-232 (Electronic Industries Association) voltage levels from a single 5-V supply. Each receiver converts EIA-232 inputs to 5-V TTL/CMOS levels. These receivers have a typical threshold of 1.3 V and a typical hysteresis of 0.5 V, and can accept ±30-V inputs. Each driver converts TTL/CMOS input levels into EIA-232 levels. The driver, receiver, and voltage-generator functions are available as cells in the Texas Instruments LinASIC. Library.

5.4 RS232:
Information being transferred between data processing equipment and peripherals is in the form of digital data which is transmitted in either a serial or parallel mode. Parallel communications are used mainly for connections between test instruments or computers and printers, while serial is often used between computers and other peripherals. Serial transmission involves the sending of data one bit at a time, over a single communications line. In contrast, parallel communications require at least as many lines as there are bits in a word being transmitted (for an 8-bit word, a minimum of 8 lines are needed). Serial transmission is beneficial for long distance communications, whereas parallel is designed for short distances or when very high transmission rates are required. 

Standards

One of the advantages of a serial system is that it lends itself to transmission over telephone lines The serial digital data can be converted by modem, placed onto a standard voice-grade telephone line, and converted back to serial digital data at the receiving end of the line by another modem. Officially, RS-232 is defined as the “Interface between data terminal equipment and data communications equipment using serial binary data exchange.” This definition defines data terminal equipment (DTE) as the computer, while data communications equipment (DCE) is the modem. A modem cable has pin-to-pin connections, and is designed to connect a DTE device to a DCE device.
 5.5 INTERRUPT

A single micro – controller can serve several devices. In the inturrpt menthod, when ever any device needs its service the device notifies the microcontroller by sending it an interrupt signal. Unit receiving an interrupt signal, the microcontroller interrupts what ever it is doing and serves the devices. The program associated with the interrupt is called the interrupt service routine (ISR).The advantage of interrupts is that the microcontroller can serve many devices based on the priority assigned to it.
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no interrupt is acknowledged. If
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ET2 IES Timer 2 interrupt enable bit.
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ETO IE1 Timer 0 interrupt enable bit.

EX0 IE0 External interrupt 0 enable bit.

User software should never wite 1s to unimplemented bits,
because they may be used in future AT89 products.




 
                                      CHAPTER 6

                                SOFTWARE MODULES

6.1 EMBEDDED C

Application (concept): Embedded-system enthusiasts may use the board to store temperature, relative humidity (RH), and dew-point data on a 256kbit eeprom. Each

data is accompanied with an optional time-stamp. It is possible to design a fancy menu with icons, setup screens, min-max data display, or even a help menu for PC connection.
6.1.1 INTRODUCTION:
This chapter introduces the Keil C compiler for the Cygnal C8051F020 board. We assume some familiarity with the C programming language to the level covered by most first courses in the C language. Experienced C programmers who have little experience with the C8051F020 architecture should become familiar with the system. The differences in programming the C8051F020 in C compared to a standard C program are almost all related to architectural issues. These explanations will have little meaning to those without an understanding of the C8051F020 chip.

The Keil C compiler provided with the Cygnal C8051F020 board does not come with a floating point library and so the floating point variables and functions should not be used. However if you require floating point variables a full license for the Keil C compiler can be purchased.

6.1.2 REGISTER DEFINITIONS, INITIALIZATION AND STARTUP

CODE
C is a high level programming language that is portable across many hardware architectures. This means that architecture specific features such as register definitions, initialization and start up code must be made available to your program via the use of libraries and include files. For the 8051 chip you need to include the file reg51.h or using the  Cygnal C8051F020-TB development board include the file c8051f020.h: Or These files contain all the definitions of the C8051F020 registers. The standard initialization and startup procedures for the C8051F020 are contained in startup.a51. This file is included in your project and will be assembled together with the compiled output of your C program. For custom applications, this start up file might need modification.

#include <reg51.h>

#include < c8051f020.h >

Basic C program structure:
The following is the basic C program structure; all the programs you will write will have this basic structure. Note: All variables must be declared at the start of a code block, you

cannot declare variables among the program statements. You can test this program in the Cygnal IDE connected to the C8051F020 development board. You won’t see anything happening on the board, but you can step through the program using the debugger.

6.1.3 PROGRAMMING MEMORY MODELS:
The C8051F020 processor has 126 Bytes of directly addressable internal memory and up to 64 Kbytes of externally addressable space. The KeilTM C compiler has two main C programming memory models, SMALL and LARGE which are related to these two types of memory. In the SMALL memory model the default storage location is the 126 Bytes of internal memory while in the LARGE memory model the default storage location is the externally addressed memory.

//-------------------------------------------------

// Basic blank C program that does nothing

// other than disable the watch dog timer

//-------------------------------------------------

// Includes

//-------------------------------------------------

#include <c8051f020.h> // SFR declarations

void main (void)

{

// disable watchdog timer

WDTCN = 0xde;

WDTCN = 0xad;

while(1); // Stops program terminating and

// restarting

}

//-------------------------------------------------

The default memory model required is selected using the pragma compiler control directive:Any variable declared in this file (such as the variable X above) will be stored in the internal memory of the C8051F020.
The choice of which memory model to use depends on the program, the anticipated stack size and the size of data. If the stack and the data cannot fit in the 128 Bytes of  nternal memory then the default memory model should be LARGE, otherwise SMALL should be used.Yet another memory model is the COMPACT memory model. This memory model is not discussed in this chapter. More information on the compact model can be found in the document Cx51 Compiler User’s Guide for KeilTM Software. You can test the different memory models with the Cygnal IDE connected to the C8051F020 TB development board. Look at the symbol view after downloading your program and see in which memory addresses the compiler has stored your variables.

6.1.4 OVERRIDING THE DEFAULT MEMORY MODEL:
The default memory model can be overridden with the use of KeilTM C programming language extensions that tell the compiler to place the variables in another location. The two main available language extensions are data and xdata: The integer variable X and character variable Initial are stored in the  internal memory while the integer variable Y and character variable SInitial are stored in the external memory overriding any default memory model.

#pragma small

int X;

int data X;

char data Initial;

int xdata Y;

char data SInitial;


C8051F020 C Programming 5 Constant variables can be stored in the read-only code section of the C8051F020 using the code language extension: In general, access to the internal memory is the fastest, so frequently used data should be stored here while less frequently used data should be stored on the external memory. The memory storage related language extensions, bdata, and associated data types bit, sbit, sfr and sfr16 will be discussed in the following sections. Additional memory storage language extensions including, pdata and idata, are not discussed in this chapter; refer to the document Cx51 Compiler User’s Guide for KeilTM Software for information on this.

6.1.5 BIT-VALUED DATA:
Bit-valued data and bit-addressable data must be stored in the bit addressable memory space on the C8051F020 (0x20 to 0x2F). This means that bit- valued data and bit addressable data must be labelled as such using the bit, sbit and bdata. Bit-addressable data must be identified with the bdata language extension: The integer variable X declared above is bit-addressable. Any bit valued data must be given the bit data type, this is not a standard C data type: The bit-valued data flag is declared as above.

const char code CR=0xDE;

int bdata X;

bit flag;

6 Chapter 6 C8051F020 C Programming The sbit data type is used to declare variables that access a particular bit field of a previously declared bit-addressable variable. X7flag declared above is a variable that references bit 7 of the integer variable X. You cannot declare a bit pointer or an array of bits. The bit valued data segment is 16 bytes or 128 bits in size, so this limits the amount of bit-valued data that a program can use.

6.1.6 SPECIAL FUNCTION REGISTERS:
 As can be seen in the include files c8051f020.h or reg51.h, the special function registers are declared as a sfr data type in KeilTM C. The valuein the declaration specifies the memory location of the register: Extensions of the 8051 often have the low byte of a 16 bit register preceding the high byte. In this scenario it is possible to declare a 16 bit special function register, sfr16, giving the address of the low byte: The memory location of the register used in the declaration must be a constant rather than a variable or expression.

bdata X;

sbit X7flag = X^7; /* bit 7 of X*/

/* BYTE Register */

sfr P0 = 0x80;

sfr P1 = 0x90;

sfr16 TMR3RL = 0x92;// Timer3 reload value

sfr16 TMR3 = 0x94;// Timer3 counter

6.2 KEIL SOFTWARE
6.2.1  INTRODUCTION

 An assembler is a software tool designed to simplify the task of writing computer programs. It translates symbolic code into executable object code. This object code may then be programmed into a microcontroller and executed. Assembly

        Language programs translate directly into CPU instructions which instruct the processor what operations to perform. Therefore, to effectively write assembly programs, you should be familiar with both the microcomputer architecture and the assembly language.

Assembly language operation codes (mnemonics) are easily remembered. You can also symbolically express addresses and values referenced in the operand field of instructions. Since you assign these names, you can make them as meaningful as the mnemonics for the instructions. For example, if your program must manipulate a date as data, you can assign it the symbolic name DATE. If your program Contains a set of instructions used as a timing loop (a set of instructions executed repeatedly until a specific amount of time has passed), you can name the instruction group TIMER_LOOP.

An assembly program has three constituent parts:

1. Machine instructions

2. Assembler directives

3. Assembler controls

A machine instruction is a machine code that can be executed by the machine. Detailed discussion of the machine instructions can be found in the hardware manuals of the 8051 or derivative microcontroller.

Assembler directives are used to define the program structure and symbols, and generate non-executable code (data, messages, etc.). Assembler directives instruct the assembler how to process subsequent assembly language instructions. Directives also provide a way for you to define program constants and reserve space for variables.
Assembler controls set the assembly modes and direct the assembly flow. Assembler controls direct the operation of the assembler when generating a listing file or object file. Typically, controls do not impact the code that is generated by the assembler. Controls can be specified on the command line or within an assembler source file.

6.2.2 DIRECTIVE CATEGORIES

The Ax51 assembler has several directives that permit you to define symbol values, reserve and initialize storage, and control the placement of your code. The directives should not be confused with instructions. They do not produce executable code, and with the exception of the DB, DW and DD directives, they have no direct effect on the contents of code memory. These directives change the state of the assembler, define user symbols, and add information to the object file. The following table provides an overview of the assembler directives. Page refers to the page number in this user’s guide where you can find detailed information about the directive.

Directive / Page Format Description

BIT 114 symbols BIT address Define a bit address in bit data space.

BSEG 111 BSEG [AT absolute address] Define an absolute segment within the

Bit address space.

CODE 114 symbols CODE code address Assign a symbol name to a specific

Address in the code space.

CSEG 111 CSEG [AT absolute address] Define an absolute segment within the

Code addresses space.

DATA 114 symbol DATA data address assign a symbol name to a specific

On-chip data address.

DB 119 [label:] DB expression [, expr ...] Generate a list of byte values.

DBIT 122 [label:] DBIT expression Reserve a space in bit units.

DD 121 [label:] DD expression [, expr ...] Generate a list of double word values

.

DS 123 [label:] DS expression Reserve space in byte units.

DSB 124 [label:] DSB expression Reserve space in byte units.

DSD 126 [label:] DSD expression Reserve space in double word units

.

DSEG 111 DSEG [AT absolute address] Define an absolute segment within the

Indirect internal data space.

Shaded directives and options are available only in AX51 and A251.

DSW 125 [label:] DSW expression Reserve space in word units;

Advances the location counter of the current segment.

DW 120 [label:] DW expression [, expr. ...] Generate a list of word values.

END 136 END Indicate end of program.

EQU 113 EQU expression Set symbol value permanently.

EVEN 134 EVEN Ensure word alignment for variables.

EXTRN 131

EXTERN EXTRN class [: type] (symbol [...])

Defines symbols referenced in the current module that are defined in other modules. .

Several new variants of the 8051 extend the code and/or xdata space of the classic 8051 with address extension registers. The following table shows the memory classes used for programming the extended 8051 devices. These  memory classes are available for classic 8051 devices when you are using memory banking with the LX51 linker/locater. In addition to the code banking known from the BL51 linker/locater, the LX51 linker/locator supports also data  banking for Xdata and code areas with standard 8051 devices.
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                 Table 6.1
The memory prefixes D: I: X: C: B0: .. B31: cannot be used at Ax51 assembler level. The memory prefix is only listed for better understanding. The Lx51 linker/locater and several Debugging tools, for example the µVision2 Debugger, are using memory prefixes to identify the memory class of the address. If you are using the Dallas 390 contiguous mode the address space for CODE can be C:0000 - C:0xFFFFFF.
7. FLOW CHART:

                              Input is given to the personal computer
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                                         Output is displayed on LCD

                           Fig: 6.1 FLOW CHART OF PROJECT
8. RESULT:  
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9. SCHEMATIC DIAGRAM:
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10. CONCLUSION
 The project “Embedded based customized wireless message circular system for college, industries” 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. 
Finally we can successfully send the data from the main office room to all classrooms or banks, railway stations, industries etc.

11. FUTURE SCOPE

           Wireless message circular system is mainly used to send the data from one place to the other place using transmitter and the receiver using the RF technology .

In future we can implement this project by connecting GSM modem to receiver section and send message to user mobile number,where GSM modem is connected to the computer system.
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