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ABSTRACT



ABSTRACT

The aim of this proiect is to develop o real-time data processing
algorithm for the automatic unsupervised assessment of the lung obstruction. A
network architecture for the data transmission and a web based application for

the storage and management of the data.

The results demonstrated a high reliability of the algorithm, the
robustness of the data communication protocols and the effectivencss of the

data management web portal.

Our system allows a reliable automatic home monitoring of Iung
obstruction and it will improve the efficiéncy of the management of respiratory
patients through an improved tailoring ol the clinical treatments and ai carly

detection of exacerbations.
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CHAPTER 1

INTRODUCTION

1.1BRIEF OVERVIEW

The objective of this project is to develop telemedicine system for the
management of chronic diseases such as asthma and Chronic Obstructive
Puimonary Disease. This project is designed with PIC microcontroller which is
used to accumulate and process the values from various sensors used in the

project .

Depending upon the airflow rate, the values from respiration, pressure
and flow are monitored continuously and it is transferred through the internet.

Here. an alarm 1s used to indicate the abnormal condition.

This project can be conveniently used for the accurate and
reproducible assessment of lung function on a daily basis, providing new insighs

on the pathophysiology of chronic obstructive diseases such as asthma.



1.2 BLOCK DIAGRAM
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CHAPTER?2
POWER SUPPLY

2.1 DESCRIPTION

The ac voltage, typically 220V rms, is connected to a transtormer. which
steps that ac voltage down 1o the level of the desired dc output. A diode rectificr
then provides a full-wave rectified voltage that is initially filtered by o simple
capacitor filter to produce a dec voltage. This resulting dc voltage usually has

some ripple or ac voltage variation.

A regulator circuit removes the ripples and also remains the same de value ever
i the input d¢ voltage varies. ot the load connected to the cutput de voltage
changes. This voltage regulation is usually obtained using one of the popular

voltage regulator 1C units.

. T, T T

TRANSFORMER ’-‘ RECTIFIER | FILTER hH [CRECULATOR rm LOAD

Fig 2.1 Block diagram of power sup;.:



2.2 CIRCUIT DIAGRAM
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Fig 2.2 Power supply circuit
2.3 WORKING PRINCIPLE
TRANSFORMER

The potential transformer will step down the power supplv voltage (0-
230V 0 (U-6V) level. Then the secondary ot the potential transiormer will be
connected to the precision rectifier, which is constructed with the help of op—
amp. The advantages of using precision rectifier are it will give peak voltage

output as DC , rest of the circuits will give only RMS output.



BRIDGE RECTIFIER

When four diodes are connected as shown in figure, the circuit is called
ss bridge rectifier. The input w the cireuit is applicd to the diagenally opposite

corners of the network, and the output is taken from the remaining two comners.

Let us assume that the transformer is working properly and there is &
positive potential, at point A and a negative potential at point B. the positive

potential at point A will forward bias D3 and reverse bias D4.

The negative potential at point B will forward bias D1 and reverse D2, At
this time D3 and DI are forward biased and will allow current flow to pass

through them; D4 and D2 are reverse biased and will block current flow.

The path for current tlow is from point B through DI1. up through Ri..
through D3, through the secondary of the transformer back to point B. this path
is indicated by the solid arrows. Waveforms (1) and {2) can be observed across

D1 and D3.

One-half cycle later the polarity across the secondary of the trarsliormer
reverse, forward biasing D2 and D4 and reverse biasing DI and D3 Curren.
fTow will now be from point A through D4, up through RL. through D2, through
the sccondary of T1, and back to point A, This path 1s indicated by ihe broker
arrows. Waveforms (3) and (4) can be observed across D2 and D4. The current
flow through RL is always in the same direction. In tlowing through RL this
current develops a voltage corresponding to that shown waveform (3). Since

cutrent flows through the load (RL) during both half cycles ol the appiiec

voltage, this bridge rectifier is a full-wave rectifier.



One advantage of a bridge rectifier over a conventional full-wave rectitier
is that with a given transformer the bridge rectifier produces = voltage output

that is nearly twice that of the conventional full-wave circuit.

2.31C VOLTAGE REGULATORS

Voltage regulators comprise a class of widely used 1Cs. Regulator 1C
units contain the circuitry for reference source, comparator amplifier, control
device, and overload protection all in a single IC. IC units provide regulation of
either a fixed positive voltage, a fixed negative voltage, or an adjustably set
voltage. The regulators can be selected for operation with load currents from
hundreds of milli amperes to tens of amperes, corresponding o power ratings

ifrom milli watts to tens ot watts.

A fixed three-terminal voltage regulator has an unregulated dc input
voltage, Vi, applied to one input terminal, a regulated dc output voitage. Vo.

from a second terminal, with the third terminal connected to ground.

The series 78 regulators provide fixed positive regulated voltages from
3 to 24 voits. Similarly, the series 79 regulators provide fixed negative regulatec

voltages from 5 to 24 volts.



CHAPTER 3



CHAPTER 3
SENSORS

MEASUREMENT OF FLOW

The air flow rate is measured using the flow sensor. A
turbine flow sensor with magnetic pick up is used to measure the [low. Here the
rotating wheel is fixed in the inside pipe where the airflow has to measured.
When the air is flowing with pressure, the wheel is rotating. The wheel rotatior
is monitored by the proximity sensor. The proximity sensor delivers the output
in the form of pulse which is given to microcontroller. The number ol pulses is

cqual to the volume of flow. The pulse rate is equal to rate of air flove in the

pipe.
or
5‘ GXD
PROXIMITY
SENSOR
AR ¥
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Fig 3.1 Turbine flow meter
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3.2 MEASUREMENT OF RESPIRATION
INHALATION

Inhalation is initiated by the diaphragm and supported by the
external intercoastal muscles. Normal resting respirations are 10 to 18 breaths
per minute. During vigorous inhalation (at rates exceeding 35 breaths per

minute), accessory muscles of respiration are recruited for support.

Bronchial —
" Tree

— Diaphragn-




Inhalation is driven primarily by the diaphragm. When the diaphragm
contracts, the ribcage expands and the contents of the abdomen are moved
downward. This results in a larger thoracic volume, which in turn causcs &
decrease in intrathoracic pressure. As the pressure in the chest falls, air moves
into the conducting zone. Here, the air is filtered, warmed, and humidified as 1t

flows to the lungs.

During forced inhalation, as when taking a deep breath, the external

intercostals muscles and accessory muscles further expand the thoracic cavity.
EXHALATION

Exhalation is generally a passive process, however active or forced
exhalation is achieved by the abdominal and the internal intercostal muscles.
The lungs have a natural elasticity; as they recoil from the stretch of inhalation.
air flows back out until the pressures in the chest and the atmosphere reach

equilibrium

During forced exhalation. as when blowing out a candle. expiratory
muscles including the abdominal muscles and ternal intercostal muscles,

cenerate abdominal and thoraic pressure .which forces air out of the lungs.

CIRCUIT DESCRIPTION:

This circuit is designed to measure the respiration. In this circuit twe
thermistor is used for the respiration measurement which are connected in the
resistor bridge network. The bridge terminals are connected with inveriang and
non inverting input terminals of the comparator. Here one thermistor s used for

the respiration measurement.



Another thermistor is used as reference. The comparator provides the error
voltage at its output. Then the error voltage is amplified by the next stage of the
amplifier. The amplified voltage is converted to ~12v to -12v square wave pulse
through the comparator. Then the square wave pulse is converted to v to (v

TTL pulse through the transistor Q1 (BC 547).

Then the final TTL pulse is given to microcontroller in order to monitor

the respiration rate.

VR,
R N A

1AM

R
R

Fig 3.2 Signal conditioning circuit for respiration sensor



Spirogram of Lung Volume Changes

Volumaof air in lungs{ml}

Time (sec)
TV = Tida! volume {500 mi)
IRV = Inspiralory reserve volume (3,000 mi)
IC = Inspiratory capacity (3,500 mi)
ERV = Expiratory reserve volume (1,000 ml)
RV = Residual volume (1,200 mi)
FRC = Functional residual capacity (2,200 mi)
YC = Vital capacity (4.500 ml)
TLC = Total lung capacity (5,700 mi)
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MEASUREMENT OF PRESSURE:

Pressure (symbol: p) is the force per unit area applied on 2

surface in a direction perpendicular to that surface. Mathematically:

|

I
where:
p 1s the pressure
F is the normal force
A 1s the area.
Pressure is a scalar, and has SI units of pascals, 1 Pa=1 N/m".

Pressure is transmitted to solid boundaries or across arbitrary sections

of fluid normal to these boundaries or sections at every point.

CIRCUIT DESCRIPTION:

This circuit is designed to measure the varying pressure. The
pressure is measured by diaphragm which is one type of transducer. When

pressure is applied, the diaphragm is moving in the forward side.

The diaphragm moving is depends on the pressure. 50 1L generates

the voltage pulse depends on the movement of diaphragm.



The voltage pulses are in the range of milli voltage. Hence the voitage dulse 1s

oiven to Instrumentation amplifier section in order to amplify the signals.

The important features of instrumentation amplifier are high gain
accuracy, high CMRR, low output impedance. Here the instrumentatior
amplifier is constructed by TL 082 operational amplifier. The 1T. 0382 1s the dual
operational amplifier that is two operational amplifiers is fabricated in single

chip.

Here the instrumentation amplifier acts as differential instrumentation
amplifier. The diaphragm transducer terminals are connected to Ai and AZ

amplifier of the differential instrumentation amplitier.

The difference of the varying voltage signals from the transcucer is
amplified by the instrumentation amplifier. The A4 amplifier is used ‘or zero
adjustment. When there is no pressure the diaphragm may be sliding m the

forward or reverse side.

Due to that instrumentation amplifier delivered some voliage at the output.
To avoid this problem A4 amplifier is used for zero adjustment. Hence when

there s no pressure the output s zero.

The AS amplifier acts as gain amplifier in which variable resistors s
connected as feedback resistor. By adjusting the feedback resistor we can var
the gain of the output signal. Then the final gain adjusted signal is amplified by

Jie Ao amplifier,
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(]

RESPIRATION

212 and =30 permin

| PULSE i
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CHAPTER 4
MICROCONTROLLER
4.1 INTRODUCTION

A microcontroller is a complete microprocessor system built on a single
1C. Microcontrollers were developed to meet a need for microprocessoss to be
put into low cost products. Building a complete microprocessor system on ¢
single chip substantially reduces the cost of building simple products. which use
the microprocessor's power to implement their function, becauvse the

microprocessor is a natural way to implement many products.

This means the idea of using a micropmcessor for low cost products
comes up olten. But the typical 8-bit microprocessor based system. such as one
using a 7Z&0 and 8085 is expensive. Both 8083 and 780 system need some
additional circuits to make a microprocessor system. Each part carries costs o7
money. Even though a product design may requires only very simple svsiem.

the parts needed to make this system as a Jow cost product.

To solve this probleny microprocessor systent s implomentod woih

single chip microcontroller. This could be called microcomputer. as all the
major parts are in the IC. Most frequently they are called microcontroller

because they are used they are used to perform control functions.

The microcontroller contains full impiementation ol o standarc
MICROPROCESSOR, ROM, RAM, 110, CLOCK, TIMERS. and alse SeREA L
PORTS. Microcontroller also called "system on a chip” or "single chip

microprocessor system” or "computer on a chip”.



PIC

The microcontroller that has been used for this project is from PIC series.
PIC microcontroller is the first RISC based microcontroller fabricated in CMOS
(complementary metal oxide semiconductor) that uses separatc bus for
instruction and data allowing simultaneous access of program and data memory.
The main advantage of CMOS and RISC combination is low power
consumption resulting in a very small chip size with a smail pin count. the
main advantage of CMOS is that it has immunity to noise than other fabrication

techniques.

Various microcontrollers offer different kinds of memories.
EPROM, FLASH etc. are some of the memories of which FLASH 1s the most
recently developed. Technology that is used in picl6F877 is flash technology.

2o that data is retained oven when the pover is svitched off Baay Programming

and Erasing are other features of PIC 161°877.

4.2.1 CORE FEATURES
+ High-performance RISC CPU
« Only 35 single word instructions to leam
 Operating speed: DC - 20 MHz clock input
DC - 200 ns instruction cycle
* Up to 8K x 14 words of Flash Program Memory,

Up to 368 x 8 bytes of Data Memory (RAM)



Up to 256 x 8 bytes of EEPROM data memory
« Pin out compatible to the PIC16C73/74/76/77
« Tnterrupt capability (up to 14 internal/external
« Eight level deep hardware stack
« Direct, indirect, and relative addressing modes
« Power-on Reset (POR)
« Power-up Timer (PWRT) and Oscillator Start-up Timer (OST)

« Watchdog Timer (WDT) with its own on-chip RC Oscillator for reliable

operation

« Programmable code-protection

» Power saving SLEEP mode

» Selectable oscillator options

» Low-power, high-speed CMOS EPROM/EEPROM technology
» Fully static design

» In-Circuit Serial Programming (ICSP) via two pins

» Only single 3V source needed lor programming capabliity

* Processor read/write access to program memory

» Wide operating voltage range: 2.5V 10 5.5\"

« High Sink/Source Current: 25 mA



» Commercial and Industrial temperature ranges

+ Low-power consumptlion:

4.2.2 PERIPHERAL FEATURES
« Timer0Q: 8-bit timer/counter with 8-bit prescaler
« Timerl: 16-bit timer/counter with prescaler, can be incremented during sieep
Via external crystal/clock

- Timer2: 8-bit timer/counter with 8-bit period register. prescaler and
I g }

postscaler

+ Two Capture, Compare, PWM modules
Capture is 16-bit, max resolution is 12.3 ns,
Compare is 16-bit, max resolution is 200 ns,
PWM max. Resolution is 10-bit

+ 10-bit multi-channel Analog-to-Digital converter

+ Synchronous Serial Port (SSP) with SPI.  (Master Mode) ard 12C,
{Master/Slave)

« Universal Synchronous Asynchronous Receiver Transmitter (USART/SCH

with
0- Bit addresses detection.

» Brown-out detection circuitry for Brown-out Reset (BOR)

18



4.3 ARCHITECTURE OF PIC 16F877
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4.4 PIN CONFIGURATION
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4.5 INPUT/OUTPUT PORTS

Some pins for these 1/O ports are multiplexed with an alternate function
for the peripheral features on the device. In general, when a peripheral Is
enabled, that pin may not be used as a general purpose /O pin. The pins can be
selected as input or output port by setting the pins in the respective TRIS

regl sters

PORT A AND THE TRIS A REGISTER:

PORT A is a 06-bit wide bi-directional port. The
corresponding data direction register is TRIS A. Setting a TRIS A bit (=!) will
make the corresponding PORT A pin an input, i.e.. put the corresponding output
driver in a Hi-impedance mode. Clearing a TRIS A bit (=0} will make the
corresponding PORT A pin an output, i.e., put the contents ot the output latch

on the selected pin.

PORT B AND TRIS B REGISTER:

PORT B is an 8-bit wide bi-directional port. The corresponding data
direction register is TRIS B. Setting a TRISB bit (=) will muke the
corresponding PORT B pin an input, 1.e., put the corresponding output criver i~
a hi-impedance mode. Clearing a TRIS B bit (=0) will make the corresponding
PORT B pin an output, i.e., put the contents of the output latch on the selected
pin. Three pins of PORT B are multiplexed with the Low Voltage Programming
function; RB3/PGM, RB6/PGC and RB7/PGD. The alternate functions of these
pins are described in the Special Features Section. Lach of the POR'Y B pins has

a weak internal pull-up. A single contro! bit can turn on al! the pull-ups.



This is performed by clearing bit RBPU (OPTION_REG<7>). The weak
pull-up is automatically turned off when the port pin is configured as an output,

The pull-ups are disabled on a Power-on Reset.

PORT C AND THE TRIS C REGISTER

PORT C is an 8-bit wide bi-directional port. The
corresponding data direction register is TRIS C. Setting a TRIS C bit (=1) will
make the corresponding PORT C pin an input, i.e., put the corresponding output
driver in a hi-impedance mode. Clearing a TRIS C bit (=0) will make the
corresponding PORT C pin an output, i.e., put the contents of the output latch
on the selected pin. PORT C is multiplexed with several peripheral functions.

PORT C pins have Schmitt Trigger input buffers.

PORT D AND TRIS D REGISTERS:

This section is not applicable to the 28-pin devices.
PORT D is an 8-bit port with Schmitt Trigger input buffers. Lach pin is
individually configurable as an input or output. PORT D can be configured as
an 8-bit wide microprocessor Port (parallel slave port) by setting control bit PSF

MODE (TRISE<4>). In this mode, the input buffers are TTL.

PORT E AND TRIS E REGISTER:

PORT E has three pins REO/RD/ANS.
REI/WR/ANG6 and RE2/CS/AN7, which are individually configurable as inputs

or outputs. These pins have Schmitt Trigger input buffers.



The PORT E pins become control inputs for the microprocessor port
when bit PSPMODE (TRISE<4>) is set. In this mode, the user must make sure
that the TRISE<2:0> bits are set (pins are configured as digital inputs). Ensure

ADCONI is configured for digital I/O. In this mode the input buflers are TTL.

PORT E pins are multiplexed with analog inputs. When selected as an
analog input, these pins will read as '0's. TRISE controls the direction of the RE
pins. even when they are being used as analog inputs. The uscr must make sure

to keep the pins configured as inputs when using them as analog inputs.

4.6 MEMORY ORGANISATION

There are three memory blocks in each ot the PICI6IRTY
MUC s, lhe program memory and Data Memory have separate buses so that

concurrent access can occur.

PROGRAM MEMORY ORGANISATION

The PIC16f877 devices have a 13-bit program counter
capable of addressing 8K *14 words of FLASH program memeory. Accessing
focation above the physically implemented address will cause a wraparound. The

RESET vector is at 0000h and the interrupt vector is at 0004h.



DATA MEMORY ORGANISTION

The data memory is partitioned into multiple banks
which contain the General Purpose Registers and the special functions
Registers.  Bits RPI (STATUS<6) and RPO (STATUS<5>) are the bank

selected bits.

RP1:RPG Banks ]

00 0

e ‘ — ]
|

11 3 |
|

Each bank extends up to 7Fh (1238 bytes). The iower locations of each
bank are reserved for the Special Function Registers.Above the Specia:
Vunction Registers ure General Purpose Registers, implemented ws staiie RAM.
All implemented banks contain special function registers. Some lrequentiy
used special function registers from one bank may be mirrored in another bank

{or code reduction and quicker access.
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CHAPTER 5
RS 232 SERIAL COMMUNICATION

5.1 INTRODUCTION

In telecommunications, RS-232 is a standard for serial binary data

interconnection between a DTE (Data terminal equipment) and a DCE (Data

Circuit-terminating Equipment). It is commonly used in computer serial ports.
Scope of the Standard:

The Electronic Industries Altiance (EIA} standard RS-232-C [3] as of 1969

defines:

* Electrical signal characteristics such as voltage levels. signaling rate.
timing and slew-rate of signals. voltage withstand level. short-circuit
behavior, maximum stray capacitance and cable length

* Interface mechanical characteristics, pluggable conneclors and pin
identification

» Functions of each circuit in the interface connector

» Standard subsets of interface circuits tor selected telecom applications

The standard does not define such elements as characier encoding (for

example. ASCHL Baudot or FBCDICY. or the framing of charactors 11 the datz
stream (bits per character, start/stop bits, parity). The standard does no. define

protocols for ervor detection or algorithms for data compression.

The standard does not define bit rates for transmission, although the standard
says it is intended for bit rates lower than 20,000 bits per second. Many modern

deviees can exceed this speed while stili using RS-232 compatible signal levels.

25



Details of character format and transmission bit rate are controiled
by the serial port hardware, often a single integrated circuit called a UART that
converts data from parallel to serial form. A typical serial port includes
specialized driver and receiver integrated circuits to convert between internal

logic levels and RS-232 compatible signal levels.

In this circuit the MAX 232 IC used as level logic converter. The
MAX232 is a dual driver/receiver that includes a capacitive vollage gencrator to
supply EIA 232 voltage levels from a single 5v supply. Each receiver converts
FIA-232 to 5v TTL/CMOS levels. Each driver converts TI.LL/CMOS input

ievels into E1A-232 levels.

FUNCTION TABLES
EACH DRIVER
INPUT | OUTPUT | H=High level
TouT :
TIN L=Low level
\
T,M —
‘ H L
|
|
EACH RECEIVER
INPUT OUTPUT
RN ‘ ROUT
L T
H L

e



logic diagram (positive fogic)

T1IN DO TIGUT
10 7
T2IN T2OUT
12 13
51 0UT T RN
5 B
RHUT g 2N

5.2 CIRCUIT DESCRIPTION

In this circuit the microcontroller transmitter pin is connected 1n the
MAX232 T2IN pin which converts input 5v TTL/CMOS level to RS232 level.
Then T20UT pin is connected to reviver pin of 9 pin D type scrial connector

which is directly connected to PC.

In PC the transmitting data is given to R2IN of MAX232 -hrough
transmitting pin of 9 pin D type connector which converts the RS232 level to 5w
TTL/CMOS level. The R20UT pin is connected to receiver pin of the
microcontroller. Likewise the data is transmitted and received between the

microcontroller and PC or other device vice versa.



LOGIC LEVEL CONVERIER SERIAL PORT

; | T .
L i i E
H —_————
| i

4

|

A5 &
|
|

B 13k

Fig 5.1 RS 232 Serial communication
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CHAPTER 6
SOFTWARE

What is ASP.NET?

ASP.NET is a server side scripting technology that enables scripts (embedded in
web pages) to be executed by an Internet server.

« ASP.NET is a Microsoft Technology

« ASP stands for Active Server Pages

« ASP.NET is a program that runs inside IIS

. 1IS (Internet Information Services) is Microsoft's Internet server
« 1IS comes as a free comnonent with Windows servers

« 1S is also a part of Windows 2000 and XP Protessional

What is an ASP.NET File?

e An ASP.NET file is just the same as an HIML file

e An ASP.NET file can contain HTMIL.. XMI.. and scripts
e Scripts in an ASP.NET file are executed on the server

e An ASP.NET file has the file extension ".aspx”

How Does ASP.NET Work?

«  When a browser requests an HTML file, the server returns the file

.  When a browser requests an ASP.NET file, IS passes the request o the
ASP.NET engine on the server

. The ASP.NET engine reads the file. line by line, and executes the scripts
in the file

« Finally, the ASP.NET file ts returned to the browser as plain HTM.L.
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LCD DISPLAY

INTRODUCTION:

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 mobiie as
they would be in a liquid, but are grouped together in an ordered form similar to

a crvstal,

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
displaved polymeric layers are present in between the efectrodes and the Jquid
crystal, which makes the liquid crystal molecules to maintain a defined

orientation angle.

One each polarisers are pasted outside the two glass paneis. 1hese
polarisers would rotate the light rays passing through them to a definite angle, in

« particular direction

When the LCD is in the off state, light rays are rotated by the two
polarisers and the liquid crystal, such that the light rays come out of the LCD

without any orientation, and hence the LCD appears transparent.

When sufficient voltage is applied to the electrodes, the liquid crystal
molecules would be aligned in a specific direction. The light rays passing
through the LCD would be rotated by the polarisers, which would result n

activating / highlighting the desired characters.

The LCD’s are lightweight with only a few millimeters thickness. Since

the [.CD s consume less power.



The LCD’s don’t generate light and so light is needed to read the display.
By using backlighting, reading is possible in the dark. The LCID)’s have long life

and a wide operating temperature range.

Changing the display size or the layout size is relatively simple which

makes the LCD’s more customer friendly.

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 m better
legibility, more information displaying capability and a wider temperaturz
range. These have resulted in the LCDs being extensively used in
telecommunications and entertainment electronics. The LCDs have even started

replacing the cathode ray tubes (CRTs) used for the display of text and graphics,

and also in small TV applications.

MOUNTING:

Cover the display surtace with a transparent protective plate, Lo protect

the polarizer.

Don’t touch the display surface with bare hands or any hard materials.

This will stain the display area and degrade the insulation between terminals.

Do not use organic selvents to ciean the display panel as these may

adversely attect tape or with absorbant cotton and petroleum benzene.

The processing or even a slight deformation of the claws of the metal
frame will have effect on the connection of the output signal and cause an

abnormal display.



Do not damage or modify the pattern wiring, or drill attachment heles in
the PCB. When assembling the module into another equipment. the space
between the module and the fitting plate should have enough height, to avoid

causing stress to the module surface.

Make sure that there is enough space behind the module. to dissipate the

heat generated by the ICs while functioning for longer durations.

When an electrically powered screwdriver is used to install the moduie,

ground 1t properly.

While cleaning by a vacuum cleaner, do not bring the sucking mouth near
the module. Static electricity of the electrically powered driver or the vacuum

cleaner may destroy the module.

Buzzer:

A buzzer or beeper is a signaliing device, commoniy consists ol 2
number of switches or sensors connected to a control unit that determines if and
which button was pushed or a preset time has lapsed, and usuallv illuminates =
light on the appropriate button or control panel. and sounds a warning in the
form of a continuous or intermittent buzzing or beeping sound. Initially this
device was based on an electromechanical system which was identical 10 ar

electric bell without the metal gong (which makes the ringing noise).



CIRCUIT DIAGRAM

The circuit is designed to control the buzzer. The buzzer ON and OFF is
controlled by the pair of switching transistors (BC 347). The buszer is

connected in the Q2 transistor collector terminal.

When high pulse signal is given to base of the QI transistors, the
transistor is conducting and close the collector and emitter terminal so zero
signals is given to base of the Q2 transistor. Hence Q2 transistor and buzzer is

wurned OFF state.

When low pulse is given to base ol wansistor Q1 transiswor, the
transistor is turned OFF. Now 12v is given to base of Q2 wransistor so the

transistor is conducting and buzzer is energized and produces the sound signal.

' Voltage signal i Transistor Q1 | 'l*rgﬁsistdrw(i)fk o

from buzzer
Microcontroller or | ‘

|
PC | |

ON 0 ~OFF oN
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CONCLUSION



CONCLUSION

All the modules were individually constructed and then integrated
successfully.

To the available module we have added an additional data processing
algorithm which helps the patients to perform the testing themselves without the
requirement medical personnel.

To implement an effective and scalable telemedicine network 1t3s also
necessary to use a reliable architecture for data transmission, storage and
management.

Thereby reducing the risk of hospitalization and transportation
expenses.
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APPENDICES

TL081, TLO81A, TLO31B, TLO&Z, TLO3ZA, TLO32B
TLO82Y, TLO84, TLO84A, TLO84B, TLOB4Y
JFET-INPUT OPERATIONAL AMPLIFIERS

S_0S0%1E - FEBRUARY 1277 - RZvinED FEBRUARY i
om0 —

ow Power Consumption ¢ High Input Impedance .. . JFET-Input Stage
Vide Common-Mode and Differential ® Latch-Up-Free Operation

oltage Ranges ® High Slew Rate ... 13 ¥ius Typ

ow fnput Bias and Offset Currents ® Common-Mode Input Voltage Range

Jutput Short-Circuit Protection ~ Includes V¢

ow Total Harmonic
Jistartion ... 0.003% Typ

ption

e TLOBx JFET-input operational amoiifier family is designed fo offer a wider seiectior thar any prev.ousiy
velcped operational amplifier family Zacn of thzse JFET-nadt cpzratonzl mphfie™s NoCLoraes
- .-matched, high-voltage JFET ard bipolar transistors in @ monchinic Integrated cicl T s ;'euices feanlre
gh slew rates, ow input bias and of'set currents, and ow cffset voltage temparatirs < efcient Jifsat
jjustment and external compensation cptions are available within the TLOSx farr:

e C-suffix devices are charactarized for operatior from C°C tc 70 C. The -suffix Jevices a'e haracierzed

AN ae ATYE T

r ogeration from -40°C to 85°C Tre C-sufix devicss are cheracterizec “or cperatin from—20 Oz 12e 2
~2 M-suffic dev ces are craracierized for cperation cver the fLl miltary termperaturs arce i =00 th 12l G
LS

TLOS! TLO82 [EACH AMPLIFIER

TLO84 (EACH AMPLIFIER
OFFSET N1 ~———
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IN- —1° - —

OFFSET N2




'L081A, TLO81B, TL082, TL0S2A, TL082B
TL084, TLOB4A, TLOBAB, TLOB4Y
PUT OPERATIONAL AMPLIFIERS

CEBRJARY 1077 - REVISED TEBRUARY 1004

ic {each amplifier)
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|
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|
. ‘
—_ U —_ 4.,,,“,... o e 7*‘ .
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electrical characteristics, Vee. = =15 V {unless otherwise noted)

Log1c TLOBIAC TLO818C T.08¢]
TLog2C LOB2AC TLIE2BC TL0821 .
PARAMETER TEST CONDITIONS I TLOR4C TLOIRMAC TLOB4EC TLOR4I UNIT
MIN - TYP MAX|MIN  TYP MAX| NN TYP MAX|MIN TYP MAX
Pl I3 I8 oo L
Yo iputoffsetvoltage  |Vn=C Re=3bll o — — - - "
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TLO81, TLOS1A, TLO81B,

TL082, TLO82A, TL082B
TLO82Y, TL084, TLOB4A, TL084B, TLO84Y
JFET-INPUT OPERATIONAL AMPLIFIERS

SLOSGRIE - FEBRUARY 077 - &R B0 FEBRUARY 100G
i
al characteristics, Voc + = =15 V (unless otherwise noted)
TLOS1M, TLOB2ZM TLOS4Q. TLO84M
PARAMETER TEST conpiTionst Ta UNIT
MIN TYP MAX MIN TYP MAX
o8¢ 3 : <
Input offsetvoltage vy =0 Reo =508 — i
Fuirange o s
Temperaturs E
coe“‘ cien: of input Yo =3 R o= 300 Fulrange = ! 3 z
sfiser voitage .
25 C 3 102 100 (SRS
Input offset current? Vo =10 —— s .
123 C e jate} I
, 25°C 30 28T 3 206 [
input bias currentd Vo =0 - — -
125°C T 30 rA
common-made Input - 1z - '
o 25 C Rl e ;
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- i : ;
Ry = 3 52 R P s :
raxi K :
AXMUM Pear Ry » 10 kiZ RE = :
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RL 22 kil 10 02 z 2 :
SETGESg LG E G RL Dkl s rooot W ‘ |
differentiai voitage ey
amplification Wy = 110 R »2rae Fuirange &l b :
Unity-gain bangwidth i5°C 3 B 5 Tz
INput resistance 25°C 167 ¢ 2 o
Common-mode Vg = VIigrRmin, agie . ae - - i‘ m
rejection ratio Vo =0, Rg =200 - b == - 2 e
I It .
SUPPYVD age Ver =15Vt 19 o L . . " _
rejection ratio - — . 25:C 50 35 e 25 ;o d=
‘ Ve =0 Rg =500 ;
AV CC +1AVIO) ]
Sunn'y current L _ - ‘ .
\per amplifiar) T T - - - = . - g -
» Crosstalk aftenuation { Ayp =100 25°C 120 122 42

cteristics are measured under cpen-loop conditions with zero commen-mode input voltage unless oiner.iss specified

15 currents of a FET-input operationat amplifier are normal junction reverse currents. “which ars 1
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1.g characteristics, Ve, = 2153V, Ta = 25 C {unless otherwise noieg)
PARAMETER TEST CONDITIONS WIN ™R MAX | UNIT
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nvershoot factor 20
quivalent input noise Rg =20 Q) f=14Hz =~ n..nz
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quivalent input noise - - S o
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\ 3, = By = 1 - r et
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'LO81A, TL081B, TL082, TLO82A, TL082B
TL084, TLO84A, TL084B, TLOB4Y
PUT OPERATIONAL AMPLIFIERS

CEBRUARY 1977 — REVISED FEBRUARY 1999

| characteristics, Veg | =15 V, Ta = 25°C (unless otherwise noted)

TLOB2Y, TLOB4Y
PARAMETER TEST CONDITIONST UNIT
MIN TYP MAX
input offset voltage Vo = 0. Rg =050 3 15 RN
Temparature coetficient of input offset voltage Vo =0 Re =508 I8 Y
input offset current? Ya =0 : 200
[Eeh ot HI:{:»n\-rgn*i L el ane -
T -
Common-mode inpLt voitage range S e
s
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Large-sigrai aiferentiai voltage ampuficausr Vo =zl Ri = ZKiL o ey LY
Unity-gain banc-width E R
[Mputresistance 1~z 0
Common-meode rejection ratio CITECRMN G T - - at=
Re =500 7 iz
Supply voltage rejection ratio (AVE oz /AV IO fog = ln e se i i aft
B vy =0 Rg=50u 70 35 -
Suppiy current ‘par amplfier: W =G Me loas 1. z5 TS
Crossialk attenuation Ayp =108 st A5

n

teristics are measured undsr open-loop conditons with zerc common-mode voliags dnle
currenss of a FET-input operational ampifier are normal junction reverss cumrenis, wnic

g characteristics, Ve . = 215V, T3 =23 C

PARAMETER TEST CONCITIONS IVIEN TVY= MAX UNIT
>y rate at unity gain V=10 R =2k C=100pF  SeeFigure’ z 1.5 us
se ume , ‘ v SER

——— V=20 m R: =2 CL=100pF  SzefFigured i
‘ershoot factor sl :

1= 1kHz iz Rz
uvalent input noise voltage Rg=20L
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wivalent input noise current Rg =200 f=1kHz ReR cao e
i - . Vrms = 5, Ay =0 Rg < ' kil P22k PR
2! harmonic distotion f=1KHzZ R




a OnChlpTe mperature
pensated and Calibrated
n Pressure Sensors

X2010 series silicon piezoresistive pressure sensors provide a very
nd linear voltage output directly proportional e the applied pressure.
sorg house a single monalithic silicon die with the strain gauge and
sistor network integrated. The sensor is laser trimmed for precise
t calibration and temperature compensation.

S
ature Compensaled over 0°C to +85°C

etric to Supply Voltage
tial and Gauge Options

MPX2010
Series

0 to 10 kPa (0 to 1.45 psi)
25 mV Full Scale

{Typical) -

Application Examples

+ Resnratory J.agnosics

« Al Movemen Corto

+ Confrollers
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PRESSURE
Operating Characteristics

Table 1. Operating Characteristics (Vg = 10, T;, = 25°C unlese otherwise notec. P1> 72)

l Characteristic Symboi- | | Mm Typ Max Units
Pressure Range oo £ - it Kz
‘Supﬂy 'voitage‘-z" Yoo oo - o
:Supply Current Iy - ¢ - N _mﬂ_ W
et : Ve I - _ : g
Sensitivity AP - 25 — . rvkFs
.Linearity — 1.3 - ” “VEgs
rPressure Hysteresis (0 to 10 kPa) - 7—7A7 | - —_3_1 — o 9}"‘.}:‘;:
| Temperature Hysteresis (-40°C fo +125°C} a __ - ;0,5'77 | - o
“Temperature Coefficient on Full Scale Span TCVrsg "7_ - __ - r'
‘Temperature Coefficient on Offset TV b i — u
input Impedance ' Zn, : 71;C\ - hc - ?ﬁ
 Qutput Impedance Iy 1 WO - 5360 ) &
Response Time' (10% to 90%) . - 10 - __
Warm-Up Time B 20 - ms

Offset Stapily'®) - = \05 i

1. 1.0 kPa (kiloPascal) equals 0.143 psi.

2. Device is ratiometric within this specified excitation range. Cperating the device at 2 different range may induce adcitional errar dug o device
self-neating.

<2

. Full Scale Span (Vrgg) is defined as the algebraic difference between the cutout voltage 2 full rated pressurs and e oumid veliage atthe
minimun rated pressure

4 N8 A Ve Aofimad agtho Abnat vimftama gk s mairinag e patad nraceore

[y

. Response Time is defined as the time for the incrementa; change in the cutpulto gofrom (0% fo 50% of fts fra vaiae woer sumesten e &
specified siep change in pressure,

(=53]

. Dffsat stahility is the product’s output deviation when subjected to 1000 natrs of Puisea Pressure, Temperatke Cyelirg v Elas Test



‘7_1 SGS-THOMSON

. MICROELESTRONIGS UA741

GENERAL PURPOSE SINGLE OPERATIONAL AMPLIFIERS

LARGE INPUT VOLTAGE RANGE

NO LATCH-UP

HIGH GAIN

SHORT-CIRCUIT PROTECTION

NO FREQUENCY COMPENSATION
REQUIRED

SAME PIN CONFIGURATICN AS THE UA709
» ESDINTERNAL PROTECTION

N D
DESCRIPTICGN DIP8 508
The UA741 is a high performance monolithic  op- (Plastic Package; [Plastia Mieropackags)

erational amplifier constructed on a single silicon
chip. 1t is intented for & wide range of analog
appiications.

« Summing ampliicr
« Voltage foliower

. Integrator ORDER CODES
o Active filter ‘ ‘ ‘

« Function generator | Nf:,;er Temperature Range | :acmg;
The h]gh gain and widerange ofopferatmgvoltages ATA1CE 0~ 7o ‘ ) .
provide superior performances in integrator, sum- \raa JR,
ming amplifier and general feedback applications. AT UL IeE g . }
The internal compensation network (6d8 / octave) UATATM/A 557G, +135% . i
insures stability in closed lcop circuits. Example : UAT41CN B

PIN CONNECTIONS {top view)

- Inverting inpus
2 - Non-inverting iopt

—
(1
|
[}

L) N =

- Offsetnull 1 ‘

2 E—\ ] 7 - Vg
e SooOselnl 2 |
5 I:——.// ~ j . 3 -Out]?:.:t ‘
T - Ve

4 E :] 5 G-MNC




AATIC DIAGRAM

Nan-inverting
input

Q1

Inverting

Input
G;]-L__l

-

a4
.
R7 I\A\
cq A5k
30pF ¢ !
-
|'F :
: [SEEEE e k-1
R5
EL R -
B . e
R3
BN

e -
Ogsei
a2
LUTE MAXIMUM RATINGS
bol  Parameter T T uaratma | uaratt | uAT4IcE Unit
Supply Voltage 22 i w22 ‘ N Y
input Voltage - (note?) 74 15 S
a . Differential input Voitage ! 30 =20 =30
ol i Power Dissipation 200 500 i hon Y
| Cutput Short-circuit Duration ,_*i,,,,,,, - _Infinite
- Operating Free Alr Temperature Rarnge i -bEto+1Z25 4G to 108 ERGIE Y =
G5 1o 130 €510 +150 ; A% +150 Z

Storage Temperature Range

|

_ The magnitude of the input voltage must never exceed the magnitude of the positive and negative supply viaLe.

o



UA741

TRICAL CHARACTERISTICS
15V, Tame = 25°C (unless otherwise specified)
bol ; ' o Parameter Min. | Typ. | Max. Unit

| Imput Offset Voltage (R ¢ 10k ! oy
. Tamn = 25°C 1

1 Tro oo Tamls = ng‘u\: ' o
PLUATAIEA : ,
Tenty = 25°C 1 2

| Than £ Tame 2 T nin, . 4

\ Input Offset Current AR
‘ Tamp = 25°C 2 30 ¢
Tmin. € Tamb < Tmax. ) G

| Input Bias Current Cna
‘ Tame = 25°C 10 100
Tmm € Tamb < Trmx o000

G Large signal Voltage Gain (ve = a0V, Re = 218 ! YT
‘ °C 200

amb =

i Trn. % Tjrnl} = Tnmx
GO Sup‘gly Vo tage Rejection Ratio (R- = 10ke2) ©od3

mb =

Tiwn = Tamb 5 Troge i 77

k2>
mo

Supply Currept‘ no foad
T (‘

T = el = Traas . 3

Input Common Mode Voltage Range |
C i ! H

)]

TR et =

Trmn = T'ﬂ wh S < T 12 ‘

iR . Common Mode Rejection Rantuow(RH_ 10kLY) |

| Tlm\r\ % Tamt = Trnax - . o 7‘j 1. o B )
. Qutput Sho[’(fcircuitCuzggt_ o 10 IS rA

o Cutput Vot tage Swing
Tcl“]b =25C

oo
“ =
RN O
A A
[ ANANANA
[epeen
-
i

288
Ri
Trun. < Tamb € Tmax Ry,
R

R Slewgate o i h - : Yols
(Vi =210V, R = 2kQ | C_ = 100pF. Tuny = 257C, unity gain) 025 | 05 '

r Rise Time s
(Vi = 220mV, Ry = 2k, C = 100pF, Tamp = 25°C, unity gain) 03

Overshoot ) A
(v, = =20mV, R = 2k, G = 100pF, Tamp = 25°C, unity gain) 3

O

input Resistance 03 | 2 e

3P - Gain Bandwidth Preduct MH
(V, =10mV, R = 2k . C = 100pF. f = 100kHz) 07 1

L
Q

Tota! Harmonic Dnstomon

P WIST= T S RN R L T oy Joee

» . Equivalent Input Noise Voliage )
{ f= 1kHz, Rs = 10001) 3 -

k)
o

=t
2

sl FPhase Margin Dlegrees




