 Body Temperature Monitoring Using an SMS-Based Telemedicine System


1. INTRODUCTION
1.1 EMBEDDED SYSTEMS:

Embedded systems are designed to do some specific task rather than be a general-purpose computer for multiple tasks.Some also has real time performance constraints that must be met, for reason such as safety and usability; others may have low or no performance requirements, allowing the system hardware to be simplified to reduce costs. An embedded system is not always a separate block - very often it is physically built-in to the device it is controlling.
The software written for embedded systems is often called firmware, and is stored in read-only memory or flash convector chips rather than a disk drive. It often runs with limited computer hardware resources: small or no keyboard, screen, and little  memory.
 GSM based wireless home appliances monitoring and control using GSM,which enables the user to remotely control switching of domestic appliances. Just by dialing keypad of remote telephone, from where you are calling you can perform ON / OFF operation of the home appliances     
Schematic diagram:
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Fig 1
1.2 SCHEMATIC EXPLANATION:
1.2.1 Power Supply:

The main aim of this power supply is to convert the 230V AC into 5V DC in order to give supply for the TTL or CMOS devices. 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. 

1.2.2 Microcontroller:
The microcontroller AT89S51 with Pull up resistors at Port0 and crystal oscillator of 11.0592 MHz crystal in conjunction with couple of capacitors of  is placed at 18th & 19th pins of 89S51 to make it work (execute) properly

1.2.3 H – Bridge motor:

This module is output to the microcontroller. The circuit for this motor is designed in hybrid model with 4 transistors. And its two input pins are connected to the pin1 and pin2(port 1.0 and 1.1) of the microcontroller. In this we are using two motors. The other motor pins are connected to the pin3 and pin4(port 1.2 and 1.3) of the microcontroller.

1.2.4 IR receiver:

  TSOP is an IR receiver. It acts an input device. We r using three sensors .It senses the IR signal reflected by the obstacle and gives the instruction to microcontroller. It is connected port2.0, p2.1 and p2.2 pins of microcontroller.

2. MICROCONTROLLER HARDWARE DESCRIPTION
2.1 INTRODUCTION:

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

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

2.2 INTRODUCTION TO 8051 MICROCONTROLLER:
In 1981,Intel corporation introduced an 8 bit microcontroller called the 8051.This microcontroller had 128 bytes of RAM,4K bytes of  on-chip ROM, two timers, one serial port and 4 ports(each 8-bits wide)all on single chip. At that time it was also referred to as a “system on a chip”.

  The 8051 is an 8-bit processor, meaning that the CPU can work on only 8-bits of data at a time. Data larger than 8-bits has to be broken into 8-bit pieces to be processed by the CPU. The 8051 can have a maximum of 64K bytes of ROM, many manufacturers have put only 4Kbytes on chip. 
The major Features of 8-bit Micro controller ATMEL 89C51:

· 8 Bit CPU optimized for control applications

· Extensive Boolean processing (Single - bit Logic) Capabilities.

· On - Chip Flash Program Memory

· On - Chip Data RAM

· Bi-directional and Individually Addressable I/O Lines

· Multiple 16-Bit Timer/Counters

· Full Duplex UART

· Multiple Source / Vector / Priority Interrupt Structure

· On - Chip Oscillator and Clock circuitry.

· On - Chip EEPROM 

· One  Serial communication port
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Block Diagram of micro controller:
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Fig 2
Oscillator Connection:
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  Fig 3
The P89C51 provides the following standard features: 4K bytes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit timer/counters, five vector two-level interrupt architecture, a full duplex serial port, and on-chip oscillator and clock circuitry. In addition, the P89C51 is designed with static logic for operation down to zero frequency and supports two software selectable power saving modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial port and interrupt system to continue functioning. The Power-down Mode saves the RAM contents but freezes the oscillator disabling all other chip functions until the next hardware reset.

2.3 Memory Organization:
2.3.1 Program Memory:
Figure 4 shows a map of the lower part of the program memory. After reset, the CPU begins execution from location 0000H. As shown in fig.4, each interrupt is assigned a fixed location in program memory. The interrupt causes the CPU to jump to that location, where it executes the service routine. External Interrupt 0, for example, is assigned to location 0003H. If External Interrupt 0 is used, its service routine must begin at location 0003H. If the interrupt is not used, its service location is available as general purpose.
Program Memory:

[image: image4]
             Fig 4
2.3.2 Data Memory:
The right half of Figure 3 shows the internal and external data memory spaces available on Philips Flash microcontrollers. Fig.6 shows a hardware configuration for accessing up to 2K bytes of external RAM. In this case, the CPU executes from internal flash. Port0 serves as a multiplexed address/data bus to the RAM, and 3 lines of Port 2 are used to page the RAM. The CPU generates RD and WR signals as needed during external RAM accesses. You can assign up to 64K bytes of external data memory. External data memory addresses can be either 1 or 2bytes wide. One-byte addresses are often used in conjunction with one or more other I/O lines to page the RAM, as shown in Fig.6.  Two-byte addresses can also be used, in which case the high address byte is emitted at Port2.
The lower 128 bytes of internal ram:
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Fig 5
2.4 REGISTERS:

In the CPU, registers are used to store information temporarily.  That information could be a byte of data to be processed, or an address pointing to the data to be fetched.  The vast majority of 8051 registers are 8–bit registers.  In the 8051 there is only one data type: 8bits.  The 8bits of a register are should in the diagram from the MSB (most significant bit) D7 to the LSB (least significant bit) D0.  With an 8-bit data type, any data larger than 8bits must be broken into 8-bit chunks before it is processed.  
Since there are a large number of registers in the 8051, we will concentrate on some of the widely used general-purpose registers and cover special registers in future chapters.    
	D7  

	D6 
	D5 
	D4
	D3
	D2
	D1
	D0


	
	
	
	
	
	
	
	


2.5 SFRs (Special Function Registers):
Among the registers R0-R7 are part of the 128 bytes of RAM memory .  what about registers A,B, PSW, and DPTR?  Do they also have addresses? The answer is yes.  In the 8051, registers A, B, PSW and DPTR are part of the group of registers commonly referred to as SFR (special function registers).
Special function Register: 
	Symbol
	Name
	Address

	 ACC
	Accumulator
	0E0H

	 B
	B register
	0F0H

	 PSW
	Program status word
	0D0H

	 SP
	Stack pointer
	81H

	DPTR
	Data pointer 2 bytes
	

	 DPL
	Low byte
	82H

	 DPH
	High byte
	83H

	P0
	Port0
	80H

	P1
	Port1
	90H

	P2
	Port2
	0A0H

	P3
	Port3
	0B0H

	IP
	Interrupt priority control
	0B8H

	IE
	Interrupt enable control
	0A8H

	T  MOD 
	Timer/counter mode control
	89H

	TCON
	Timer/counter control
	88H

	T2CON
	Timer/counter 2 control
	0C8H

	T2MOD
	Timer/counter mode2 control
	0C9H

	TH0
	Timer/counter 0high byte
	8CH

	TL0
	Timer/counter 0 low byte
	8AH

	TH1
	Timer/counter 1 high byte
	8DH

	TL1
	Timer/counter 1 low byte
	8BH

	TH2
	Timer/counter 2 high byte
	0CDH

	
	
	

	
	
	

	TL2
	Timer/counter 2 low byte
	0CCH

	RCAP2H
	T/C 2 capture register high byte
	0CBH

	RCAP2L
	T/C 2 capture register low byte
	0CAH

	SCON
	Serial control
	98H

	SBUF
	Serial data buffer
	99H

	PCON
	Power control
	87H


Table 1
Pin Diagram of AT89C51:
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Fig 6
2.6 PIN DESCRIPTION:

VCC:


Pin 40 provides supply voltage to the chip. The voltage source is +5v.
GND
Pin 20 is the ground.

Port 0:


Port 0 occupies a total of 8 pins (pins 32-33).  It can be used for input or output.  Port0 is also designated as AD0-AD7, allowing it to be used for both address and data.  When connecting an 8051/31 to an external memory, port 0 provides both address and data.

Port 1;


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

Port 2:
Port 2 occupies a total 8 pins (pins 21-28). It can be used as input or output.  However, in 8031-based systems, port2 is also designated as A8-A15, indicating its dual function.  Since an 8051/31 is capable of accessing 64K bytes of external memory, it needs a path for the 16 bits of the address.  

Port 3

Port 3 occupies a total of 8 pins (pins 10-17).  It can be used as input or output.  P3 does not need any pull-up resistors, just as P1 and P2 did not.  Although Port 3 is configured as an input port upon reset, this is not the way it is most commonly used.  Port 3 has the additional function of providing some extremely important signals such as interrupts. The below table provides these alternate functions of P3.  This is information applies to both 8051 and 8031 chips.
Port 3 pin connection:
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Table 2
RST:
Reset input. A high on this pin for two machine cycles while the oscillator is running resets the device.

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

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

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

XTAL1 and XTAL2:
The 8051 has an on-chip oscillator but requires an external clock to run it.  Most often a quartz crystal oscillator is connected to inputs XTAL1(pin19) and XTAL2(pin18).  The quartz crystal oscillator connected to XTAL1 and XTAL2 also needs two capacitors of 30pf value.  One side of each capacitor is connected to the ground as shown in fig1.
 TIMERS:
On-chip timing/counting facility has proved the capabilities of the microcontroller for implementing the real time application. These includes pulse counting, frequency measurement, pulse width measurement, baud rate generation, etc,. Having sufficient number of timer/counters may be a need in a certain design application. The 8051 has two timers/counters. They can be used either as timers to generate a time delay or as counters to count events happening outside the microcontroller. Let discuss how these timers are used to generate time delays and we will also discuss how they are been used as event counters.
 BASIC REGISTERS OF THE TIMER:
 Both Timer 0 and Timer 1 are 16 bits wide. Since the 8051 has an 8-bit architecture, each 16-bit timer is accessed as two separate registers of low byte and high byte.

TIMER 0 REGISTERS:
 The 16-bit register of Timer 0 is accessed as low byte and high byte. the low byte register is called TL0(Timer 0 low byte)and the high byte register is referred to as TH0(Timer 0 high byte).These register can be accessed like any other register, such as A,B,R0,R1,R2,etc.for example, the instruction ”MOV  TL0, #4F”moves the value 4FH into TL0,the low byte of Timer 0.These registers can also be read like any other register.



      TH0
                                                                        TL0

TIMER 1 REGISTERS:
 Timer 1 is also 16-bit register is split into two bytes, referred to as TL1 (Timer 1 low byte) and TH1 (Timer 1 high byte).these registers are accessible n the same way as the register of Timer 0.

TMOD (timer mode) REGISTER:
Both timers 0 and 1 use the same register, called TMOD, to set the various timer operation modes. TMOD is an 8-bit register in which the lower 4 bits are set aside for Timer 0 and the upper 4 bits for Timer 1.in each case; the lower 2 bits are used to set the timer mode and the upper 2 bits to specify the operation.
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TCON REGISTER:

TCON controls the timer/counter operations. The lower four bits of TCON cater to interrupt functions, but the upper four bits are for timer operations. The details of the TCON register are shown below.

  MSB                                                                                            LSB


[image: image9]
Serial Communication:
Computers can transfer data in two ways: parallel and serial.  In parallel data transfers, often 8 or more lines (wire conductors) are used to transfer data to a device that is only a few feet away.  Examples of parallel transfers are printers and hard disks; each uses cables with many wire strips.  Although in such cases a lot of data can be transferred in a short amount of time by using many wires in parallel, the distance cannot be great.  To transfer to a device located many meters away, the serial method is 
used.  In serial communication, the data is sent one bit at a time, in contrast to parallel communication, in which the data is sent a byte or more at a time.  Serial communication of the 8051 is the topic of this chapter.  The 8051 has serial communication capability built into it, there by making possible fast data transfer using only a few wires.
SBUF REGISTER:
SBUF is an 8-bit register used solely for serial communication in the 8051.  For a byte of data to be transferred via the TXD line, it must be placed in the SBUF register.  Similarly, SBUF holds the byte of data when it is received by the 8051’s RXD line.  SBUF can be accessed like any other register in the 8051.

SCON (serial control) register

The SCON register is an 8-bit register used to program the start bit, stop bit, and data bits of data framing, among other things.
The following describes various bits of the SCON register

	   SM0
	  SM1
	  SM2
	 REN
	 TB8
	  RB8
	   TI
	 RI


2.7 INTERRUPTS:

A single microcontroller can serve several devices. There are two ways to do that: INTERRUPTS or POLLING.

POLLING:

In polling the microcontroller continuously monitors the status of a given device; when the status condition is met, it performs the service .After that, it moves on to monitor the next device until each one is serviced. Although polling can monitor the status of several devices and serve each of them as certain condition are met. 

INTERRUPTS:

In the interrupts method, whenever any device needs its service, the device notifies the microcontroller by sending it an interrupts signal. Upon receiving an interrupt signal, the microcontroller interrupts whatever it is doing and serves the device. The program associated with the interrupts is called the interrupt service routine (ISR).or interrupt handler.
SIX INTERRUPTS IN THE 8051:

In reality, only five interrupts are available to the user in the 8051, but many manufacturers’ data sheets state that there are six interrupts since they include reset .the six interrupts in the 8051 are allocated as above.

1. Reset. When the reset pin is activated, the 8051 jumps to address location 0000.this is the power-up reset.

2. Two interrupts are set aside for the timers: one for Timer 0 and one for Timer 1.Memory location 000BH and 001BH in the interrupt vector table belong to Timer 0 and Timer 1, respectively.

3. Two interrupts are set aside for hardware external harder interrupts. Pin number 12(P3.2) and 13(P3.3) in port 3 are for the external hardware interrupts INT0 and INT1,respectively.These external interrupts are also referred to as EX1 and EX2.Memory location 0003H and 0013H  in the interrupt vector table are assigned to INT0  and INT1, respectively.

4. Serial communication has a single interrupt that belongs to both receive and transmit. The interrupt vector table location 0023H belongs to this interrupt.

Registers:

Interrupt Enable Register

             D7    D6     D5        D4      D3        D2        D1          D0


Interrupt priority upon rest:

When the 8051 is powered up, the priorities are assigned according to the below table. in the below table we see, for example, that if external hardware interrupts 0 and 1 are activated at the same time, external interrupt 0 (INT0) is responded to first. Only after INT0 has been serviced is INT1 serviced, since INT1 has the lower priority. In reality, the priority scheme in the table is nothing but an internal polling sequence in which the 8051 polls the interrupts in the sequence listed in the below table and responds accordingly.

8051/52 Interrupt Priority upon Reset

Highest to Lowest Priority

External Interrupt 0                                           (INT0) 

           Timer Interrupt   0                                             (TF0)

External Interrupt 1                                           (INT1)

Timer Interrupt 1                                               (TF1)

Serial Communication                                       (RI+TI)

Timer 2(8052 only)                                             TF2

Setting interrupts priority with the IP register
2.8 SERIAL COMMUNICATION:
Computers can transfer data in two ways: parallel and serial.  In parallel data transfers, often 8 or more lines (wire conductors) are used to transfer data to a device that is only a few feet away.  Examples of parallel transfer’s are printers and hard disks; each uses cables with many wire strips.  Although in such cases a lot of data can be transferred in a short amount of time by using many wires in parallel, the distance cannot be great.  To transfer to a device located many meters away, the serial method is used.  In serial communication, the data is sent one bit at a time, in contrast to parallel communication, in which the data is sent a byte or more at a time.  Serial communication of the 8051 is the topic of this chapter.  The 8051 has serial communication capability built into it, there by making possible fast data transfer using only a few wires. 
Data Transfer rate:
The rate of data transfer in serial data communication is stated in bps (bits per second).  Another widely used terminology for bps is baud rate.  However, the baud and bps rates are not necessarily equal.  This is due to the fact that baud rate is the modem terminology and is defined as the number of signal changes per second.  In modems a single change of signal, sometimes transfers several bits of data.  As far as the conductor wire is concerned, the baud rate and bps are the same, and for this reason we use the bps and baud interchangeably. 
2.9 RS232 STANDARDS:
To allow compatibility among data communication equipment made by various manufacturers, an interfacing standard called RS232 was set by the Electronics Industries Association (EIA) in 1960.  In 1963 it was modified and called RS232A. RS232B AND RS232C were issued in 1965 and 1969, respectively.  Today, RS232 is the most widely used serial I/O interfacing standard.  This standard is used in PCs and 
numerous types of equipment.  However, since the standard was set long before the advert of the TTL logic family, its input and output voltage levels are not TTL compatible.  In RS232, a 1 is represented by -3 to -25V, while a 0 bit is +3 to +25V, 
making -3 to +3 undefined.  For this reason, to connect any RS232 to a microcontroller system we must use voltage converters.
RS232 pins:
RS232 cable, commonly referred to as the DB-25 connector. In labeling, DB-25P refers to the plug connector (male) and DB-25S is for the socket connector (female).  Since not all the pins are used in PC cables,  IBM introduced the DB-9 Version of the serial I/O standard, which uses 9 pins only, as shown in table.

DB-9 pin connector


     1 2 3 4 5 

        6 7 8 9 

    

(Out of computer and exposed end of cable)

RS232 Pin Functions:

Description in
	P
	Data carrier detect     

DCD

Received data           

(RXD)

Transmitted data       

(TXD

Data terminal ready   

(DTR)

Signal ground          

(GND)

Data set ready          

(DSR)

Request to send        

(RTS)

Clear to send            

(CTS)

Ring indicator           

(RI)




                                  Table 3

Note: DCD, DSR, RTS and CTS are active low pins.


 The method used by RS-232 for communication allows for a simple connection of three lines: Tx, Rx, and Ground. The three essential signals for 2 ways RS-232

Communications are these:
TXD: carries data from DTE to the DCE.

RXD: carries data from DCE to the DTE

SG:    signal ground
2.10 TRANSMIT:
Data transmission in form of pulse train automatically starts on the pin RXD at the moment the data has been written to the SBUF register. In fact, this process starts after any instruction being performed on this register. Upon all 8 bits have been sent, the bit TI in the SCON register is automatically set.
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2.11 RECEIVE:
 Starts data receiving through the pin RXD once two necessary conditions are met: bit REN=1 and RI=0 (both bits reside in the SCON register). Upon 8 bits have been received, the bit RI (register SCON) is automatically set, which indicates that one byte is received.
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Since, there are no START and STOP bits or any other bit except data from the SBUF register, this mode is mainly used on shorter distance where the noise level is minimal and where operating rate is important. A typical example for this is I/O port extension by adding cheap IC circuit ( shift registers 74HC595, 74HC597 and similar).
MODE 1:




In Mode1 10 bits are transmitted through TXD or received through RXD in the following manner: a START bit (always 0), 8 data bits (LSB first) and a STOP bit (always 1) last. The START bit is not registered in this pulse train. Its purpose is to start data receiving mechanism. On receive the STOP bit is automatically written to the RB8 bit in the SCON register.

TRANSMIT:
 A sequence for data transmission via serial communication is automatically started upon the data has been written to the SBUF register. End of 1 byte transmission is indicated by setting the TI bit in the SCON register.
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RECEIVE:
 Receiving starts as soon as the START bit (logic zero (0)) appears on the pin RXD. The condition is that bit REN=1and bit RI=0. Both of them are stored in the SCON register. The RI bit is automatically set upon receiving has been completed.
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The Baud rate in this mode is determined by the timer 1 overflow time.
MODE 2
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SM2:

SM2 is the D5 bit of the SCON register.  This bit enables the multiprocessing 
Capability of the 8051. For our applications, we will make SM2=0 since we are not using the 8051 in a multi processor environment.

REN:


The REN (receive enable) bit is D4 of the SCON register.  The REN bit is also referred to as SCON.4 since SCON is a bit-addressable register.  When the REN bit is high, it allows the 8051 to receive data on the RXD pin of the 8051.  As a result if we want the 8051 to both transfer and receive data, REN must be set to 1.  By making REN=0, the receiver is disabled.  Making REN=1 or REN=0 can be achieved by the instructions “SETB SCON.4” and “CLR SCON.4”, respectively.  Notice that these instructions use the bit-addressable features of the register SCON.  This bit can be used to block any serial data reception and is an extremely important in the SCON register.

TB8:
TB8 (transfer bit 8) is bit D3 of SCON.  It is used for serial modes 2 and 3.  We make TB8=0 since it is not used in our applications.

RB8:


RB8 (receive bit 8) is bit D2 of the SCON register.  In serial mode 1, this bit gets a copy of the stop bit when an 8-bit data is received.  This is (as is the case for TB8) is rarely used anymore.  In all our applications we will make RB8=0.  Like TB8, the RB8 bit is also used in serial modes 2 and 3.

FLOW CHART: 

TX LOOP:


[image: image15.emf] 

START  

Initialization:    Load SFRs with Respective values  

  Copy data into Accumulator    (or) memory location  

  Copy into SBUF  

Is   TI = = 1  

Clr TI  

STOP  


RX LOOP:
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START  

Initialization:    Load SFRs with Respective values  

`   Copy SBUF  into  Memory  

Is   R I = = 1  

Clr  R I  

STOP  







Fig 7 

2.13 ADC MODULE:
ADC is short for Analog Digital Converter, Sometimes called a A-D or A to D Converter. An ADC is a device that converts a continuous analog signal to a multi-level digital signal without altering its content. The signals that are monitored are sounds, movement, and temperature into binary code for the PC.

Conversion involves quantizing and encoding. Quantizing means partitioning the analog signal range into a number of discrete quanta and determining to which quantum the input signal belongs. Encoding means assigning a unique digital code to each quantum and determining the code that corresponds to the input signal. The most common system is binary, in which there are 2n quanta (where n is some whole number), numbered consecutively; the code is a set of n physical two-valued levels or bits (1 or 0) corresponding to the binary number associated with the signal quantum.

The illustration shows a typical three-bit binary representation of a range of input signals, partitioned into eight quanta. For example, a signal in the vicinity of 3/8; full scale (between 5/16 and 7/16) will be coded 011 (binary 3).
A three-bit binary representation of a range of input signals:
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                  Fig 8
THERE ARE FOUR COMMONLY USED ADC’S:
· Parallel converter

· Successive approximation ADC

· Voltage-to-Frequency ADC 

· Integrating ADC

APPLICATIONS OF ADC:
· Digital camera or scanner uses A/D converters to transform the variable charges in CCD and CMOS chips into the binary data that represent pixels.

· Cell phone and digital desk phone has an ADC converter that converts the pressure of sound waves into PCM code Etc.
FEATURES:
· Easy interface to all microprocessors

· Operates ratio metrically or with 5 VDC or analog span adjusted voltage reference

· No zero or full-scale adjust required

· 8-channel multiplexer with address logic

· 0V to 5V input range with single 5V power supply

· Outputs meet TTL voltage level specifications

· ADC0808 equivalent to MM74C949

· ADC0809 equivalent to MM74C949-1

FUNCTIONAL DESCRIPTION:
The ADC0808 shown in figure can be functionally divided into 2 basic sub circuits. These two sub circuits are an analog multiplexer and an A/D converter. The multiplexer uses 8 standard CMOS analog switches to provide to up to 8 analog inputs. The switches are selectively turned on, depending on the data latched into a 3-bit multiplexer address register.
Once EOC does go high this signals the interface logic that the data resulting from the conversion is ready to be read. The output enable(OE) is then raised high. This enables the TRI-STATE outputs, allowing the data to be read. Figure shows the timing diagram.  
FUNCTIONAL BLOCK DIAGRAM OF ADC:
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Fig 9
PIN DIAGRAM OF ADC 0808:


Fig 10
CONNECTION DIAGRAM:
 INTERFACING OF ADC 0808 TO MICRO CONTROLLER:
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Fig 11
SC (Chip Selection): By using this selection Bit you can select the Chip. After selecting this bit the chip is ready to do operation. By using HIGH (1) you can select this pin as an active high.

ALE (Address Latch Enable):

ALE is to enable address latch of ADC, so that the selected channel is activated. In normal operation, ALE is emitted at a constant rate of 1/6 the oscillator frequency, and can be used for external timing or clocking. Note that one ALE pulse is skipped during each access to external data memory. This pin is also the Program Pulse input (PROG) during Flash programming.

EOC (End of Conversion): After End of ADC Conversion EOC bit is set to high.

ALE Channel Selection: 
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Fig 12
                                              3. GSM MODEMS
A GSM modem can be an external modem device, such as the Wavecom FASTRACK Modem.  Insert a GSM SIM card into this modem, and connect the modem to an available serial port on your computer.

A GSM modem can be a PC Card installed in a notebook computer, such as the Nokia Card Phone.

A GSM modem could also be a standard GSM mobile phone with the appropriate cable and software driver to connect to a serial port on your computer.  Phones such as the Nokia 7110 with a DLR-3 cable, or various Ericsson phones, are often used for this purpose.
GSM smart modem
[image: image22.png]



                      

Fig 13
SMART MODEM (GSM/GPRS):
Analogic’s GSM Smart Modem is a multi-functional, ready to use, rugged and versatile modem that can be embedded or plugged into any application. The Smart Modem can be customized to various applications by using the standard AT commands. The modem is fully type-approved and can directly be integrated into your projects with any or all the features of Voice, Data, Fax, SMS, and Internet etc.

Smart Modem kit contains the following items: 

Analogic’s GSM/GPRS Smart Modem 

SMPS based power supply adapter.   

3 dBi antenna with cable (optional: other types)

Data cable (RS232)

User Manual 
3.1 PRODUCT DESCRIPTION: 

The connectors integrated to the body, guarantee the reliable output and input connections. An extractible holder is used to insert the SIM card (Micro-SIM type). Status LED indicates the operating mode.
TEMPERATURE RANGE: 
Operating temperature: from -200C to +550C

Storage temperature:  from -250C to +700C
Internal diagram of GSM modem:
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Fig 14
Installing the modem:

To install the modem, plug the device on to the supplied SMPS Adapter. For Automotive applications fix the modem permanently using the mounting slots (optional as per your requirement dimensions).

Inserting/ Removing the SIM Card:

To insert or Remove the SIM Card, it is necessary to press the SIM holder ejector button with Sharp edged object like a pen or a needle. With this, the SIM holder comes out a little, then pulls it out and insert or remove the SIM card.

Inserting/Removing the SIM card into the modem:
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              Fig 15
Make sure that the ejector is pushed out completely before accessing the SIM Card holder do not remove the SIM card holder by force or tamper it (it may permanently damage). Place the SIM Card Properly as per the direction of the installation. It is very important that the SIM is placed in the right direction for its proper working condition

3.2 ARCHITECTURE OF THE GSM NETWORK:
A GSM network is composed of several functional entities, whose functions and interfaces are specified. Figure 1 shows the layout of a generic GSM network. The GSM network can be divided into three broad parts. The Mobile Station is carried by the subscriber. The Base Station Subsystem controls the radio link with the Mobile Station. 

General architecture of a GSM network:
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Fig 16
3.2.1 MOBILE STATION:
The mobile station (MS) consists of the mobile equipment (the terminal) and a smart card called the Subscriber Identity Module (SIM). The SIM provides personal mobility, so that the user can have access to subscribed services irrespective of a specific terminal. By inserting the SIM card into another GSM terminal, the user is able to receive calls at that terminal, make calls from that terminal, and receive other subscribed services. 

3.2.2 BASE STATION SUBSYSTEM:

The Base Station Subsystem is composed of two parts, the Base Transceiver Station (BTS) and the Base Station Controller (BSC). These communicate across the standardized Abis interface, allowing (as in the rest of the system) operation between components made by different suppliers. 

The Base Transceiver Station houses the radio transceivers that define a cell and handles the radio-link protocols with the Mobile Station. In a large urban area, there 
will potentially be a large number of BTSs deployed, thus the requirements for a BTS are ruggedness, reliability, portability, and minimum cost. 
NETWORK SUBSYSTEM:
The central component of the Network Subsystem is the Mobile services Switching Center (MSC). It acts like a normal switching node of the PSTN or ISDN, and additionally provides all the functionality needed to handle a mobile subscriber, such as registration, authentication, location updating, handovers, and call routing to a roaming subscriber.. 

3.2.3MAX-232:

The MAX232 from Maxim was the first IC which in one package contains the necessary drivers (two) and receivers (also two), to adapt the RS-232 signal voltage levels to TTL logic. It became popular, because it just needs one voltage (+5V) and generates the necessary RS-232 voltage levels (approx. -10V and +10V) internally. This greatly simplified the design of circuitry. Circuitry designers no longer need to design and build a power supply with three voltages (e.g. -12V, +5V, and +12V), but could just provide one +5V power supply, e.g. with the help of a simple 78x05 voltage converter.

Typically a pair of a driver/receiver of the MAX232 is used for

· TX and RX  And the second one for

· CTS and RTS.

There are not enough drivers/receivers in the MAX232 to also connect the DTR, DSR, and DCD signals. Usually these signals can be omitted when e.g. communicating with a PC's serial interface. If the DTE really requires these signals either a second MAX232 is needed, or some other IC from the MAX232 family can be used (if it can be found in consumer electronic shops at all)
Typical operating circuit:
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Fig 17
4. LIQUID CRYSTAL DISPLAY
 Liquid crystal displays (LCDs) have materials, which combine the properties of both liquids and crystals. Rather than having a melting point, they have a temperature range within which the molecules are almost as mobile as they would be in a liquid, but are grouped together in an ordered form similar to a crystal.

An LCD consists of two glass panels, with the liquid crystal material sand witched in between them. The inner surface of the glass plates are coated with transparent electrodes which define the character, symbols or patterns to be displayed polymeric layers are present in between the electrodes and the liquid crystal, which makes the liquid crystal molecules to maintain a defined orientation angle.

4.1 LCD OPERATION:
In recent years the LCD is finding widespread use replacing LEDs(seven-segment LEDs  or other multisegment LEDs).This is due to the following reasons:

1. 
The declining prices of LCDs.
2. 
The ability to display numbers, characters and graphics. This is in contract to LEDs, which are limited to numbers and a few characters.

3. 
Incorporation of a refreshing controller into the LCD, there by relieving the CPU of the task of refreshing the LCD. In the contrast, the LED must be refreshed by the CPU to keep displaying the data.
4. 
Ease of programming for characters and graphics.

4.2 LCD PIN DESCRIPTION: 
The LCD discussed in this section has 14 pins. The function of each pins is given in table.       
PIN DESCRIPTION FOR LCD:                  
	Pin
	symbol
	I/O
	Description

	1
	Vss
	--
	Ground

	2
	Vcc
	--
	+5V power supply

	3
	VEE
	--
	Power supply to 

control contrast


	         4
	RS
	I
	RS=0 to 
select command register

RS=1 to select  

data register

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

R/W=1 for  read

	6
	E
	I/O
	Enable

	7
	DB0
	I/O
	The 8-bit data bus

	8
	DB1
	I/O
	The 8-bit data bus

	9
	DB2
	I/O
	The 8-bit data bus

	10
	DB3
	I/O
	The 8-bit data bus

	11
	DB4
	I/O
	The 8-bit data bus

	12
	DB5
	I/O
	The 8-bit data bus

	13
	DB6
	I/O
	The 8-bit data bus

	14
	DB7
	I/O
	The 8-bit data bus


Table 5
LCD COMMAND CODES:
	Code

(hex)
	Command to LCD Instruction

     Register

	1 
	Clear display screen

	2
	Return home

	4
	Decrement cursor

	6
	Increment cursor

	5
	Shift display right

	7
	Shift display left  

	8
	Display off, cursor off

	A
	Display off, cursor on

	C
	Display on, cursor off

	E
	Display on, cursor on

	F
	Display on, cursor blinking

	10
	Shift cursor position to left

	
	

	14
	Shift cursor position to right

	18
	Shift the entire display to the left

	1C
	Shift the entire display to the right

	80
	Force cursor to beginning of 1st line

	C0
	Force cursor to beginning of 2nd line

	38
	2 lines and 5x7 matrix


  
Table 6
4.3 APPLICATIONS:
 
The LCDs used exclusively in watches, calculators and measuring instruments are the simple seven-segment displays, having a limited amount of numeric data. The recent advances in technology have resulted in better legibility, more information displaying capability and a wider temperature range. 
4.4 LCD INTERFACING: 
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Fig 18
Sending commands and data to LCDs with a time delay:
To send any command from table 2 to the LCD, make pin RS=0,for data, make RS=1.Then send a high to low  pulse to the E pin to enable the internal latch of the LCD.
4.5 POWER SUPPLY:
The power supplies are designed to convert high voltage AC mains electricity to a suitable low voltage supply for electronics circuits and other devices. A power supply can by broken down into a series of blocks, each of which performs a particular function. A d.c power supply which maintains the output voltage constant irrespective of a.c mains fluctuations or load variations is known as “Regulated D.C Power Supply”
5. TRANSFORMERS
 A transformer is an electrical device which is used to convert electrical power from one ectrical circuit to another without change in frequency.
Transformers convert AC electricity from one voltage to another with little loss of power. Transformers work only with AC and this is one of the reasons why mains electricity is AC.  Step-up transformers increase in output voltage, step-down transformers decrease in output voltage. Most power supplies use a step-down transformer to reduce the dangerously high mains voltage to a safer low voltage.   The input coil is called the primary and the output coil is called the secondary. There is no electrical connection between the two coils; instead they are linked by an alternating magnetic field created in the soft-iron core of the transformer. The two lines in the middle of the circuit symbol represent the core.   Transformers waste very little power so the power out is (almost) equal to the power in. Note that as voltage is stepped down current is stepped up.   The ratio of the number of turns on each coil, called the turn’s ratio, determines the ratio of the voltages. A step-down transformer has a large number of turns on its primary (input) coil which is connected to the high voltage mains supply, and a small number of turns on its secondary (output) coil to give a low output voltage. 
An Electrical Transformer:
[image: image28.png]



Fig 19
Turns ratio = Vp/ VS = Np/NS

Power Out= Power In
5.1 RECTIFIER:
 A circuit which is used to convert a.c to dc is known as RECTIFIER. The process of conversion a.c to d.c is called “rectification”

5.1.1 TYPES OF RECTIFIERS:
· Half wave Rectifier

· Full wave rectifier

1. Centre tap full wave rectifier.

2. Bridge type full bridge rectifier.  

Full-wave rectifier:

From the above comparison we came to know that full wave bridge rectifier as more advantages than the other two rectifiers. So, in our project we are using full wave bridge rectifier circuit.

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

Full wave rectifier:
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Fig 20(A)
 Operation:
During positive half cycle of secondary, the diodes D2 and D3 are in forward biased while D1 and D4 are in reverse biased as shown in the fig(b). The current flow direction is shown in the fig (b) with dotted arrows.
Forward biased full wave rectifier:
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Fig 20(B)

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

             [image: image32.png]OUTPUT




                                Fig 20(C)

FILTER:    
A Filter is a device which removes the a.c component of rectifier output but allows the d.c component to reach the load

CAPACITOR FILTER:
 We have seen that the ripple content in the rectified output of half wave rectifier is 121% or that of full-wave or bridge rectifier or bridge rectifier is 48% such high percentages of ripples is not acceptable for most of the applications. Ripples can be removed by one of the following methods of filtering.
(a)  A capacitor, in parallel to the load, provides an easier by –pass for the ripples voltage though it due to low impedance. At ripple frequency and leave the d.c.to appears the load.

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

Filtering is performed by a large value electrolytic capacitor connected across the DC supply to act as a reservoir, supplying current to the output when the varying DC voltage from the rectifier is falling. The capacitor charges quickly near the peak of the varying DC, and then discharges as it supplies current to the output. Filtering significantly increases the average DC voltage to almost the peak value (1.4 × RMS value). To calculate the value of capacitor(C),

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

              Where,

                              f = supply frequency,

                              r = ripple factor,

                             Rl = load resistance
REGULATOR:

 Voltage regulator ICs is available with fixed (typically 5, 12 and 15V) or variable output voltages. The maximum current they can pass also rates them. Negative voltage regulators are available, mainly for use in dual supplies. Most regulators include some automatic protection from excessive current ('overload protection') and overheating ('thermal protection').   
Regulator:
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       Fig 21
                               6. SOFTWARE DESCRIPTION
KEIL SOFTWARE:

Keil development tools for the 8051 Microcontroller Architecture support every level of software developer from the professional applications engineer to the student

Just learning about embedded software development

The industry-standard Keil C Compilers, Macro Assemblers, Debuggers, Real-time Kernels, Single-board Computers, and Emulators support all 8051 derivatives and help you get your projects completed on schedule.

SIMULATION:
The µVision Simulator allows you to debug programs using only your PC using simulation drivers provided by Keil and various third-party developers. A good simulation environment, like µVision, does much more than simply simulate the instruction set of a microcontroller — it simulates your entire target system including interrupts, startup code, on-chip peripherals, external signals, and I/O.
· When starting a new project, simply select the microcontroller you  the device  database and the  µvision IDE sets  all compiler,  assembler, linker, and memory options for you.

· Numerous example programs are included to help you get started with the most popular embedded avr devices.
                  7. FUTURE ENHANCEMENT
The field of robotics has created a large class of robots with basic physical and navigational competencies. At the same time, society has begun to move towards incorporating robots into everyday life, from entertainment to health care. Moreover, robots could free a large number of people from hazardous situations, essentially allowing them to be used as replacements for human beings. Many of the applications being pursued by AI robotics researchers are already fulfilling that potential. In addition, robots can be used for more commonplace tasks such as janitorial work. Whereas robots were initially developed for dirty, dull, and dangerous applications, they are now being considered as personal assistants. Regardless of application, robots will require more rather than less intelligence, and will thereby have a significant impact on our society in the future as technology expands to new horizons. 



 8. CONCLUSION

The project “Body Temperature Monitoring Using an SMS-Based Telemedicine System” has been successfully designed and tested. It has been developed by integrating features of all the hardware components used. Presence of every module has been reasoned out and placed carefully thus contributing to the best working of the unit. 

Secondly, using highly advanced IC’s and with the help of growing technology the project has been successfully implemented.
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