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ABSTRACT

The objective of this project is to monitor the parameters of
human body such as temperature, pulse rate and respiration rate through
sensors and also monitor & track the human beings using Global
Positioning System  via Zigbee interface.Here we take the case of
military men whose temperature, Respiration and the Pulse rate, has to be
monitored continuously.

Hence we have developed a system that keeps continuous
monitoring of the above parameters and track the location if a military
man needs  help.The military man Monitoring system can be
implemented for all military purposes and also at homes where care has
to be taken for patients in the critical stage. The system keeps continuous
monitoring of the human body.

The current systems being used track only the position of the
military personal and communication of data is done through a walkie-
talkie. Here we intend to track his position and additionally monitor
his/her respiration, temperature and heart rates. Also instead of a walkie-
talkie we use a switch system to instantly transfer information which 1s

stored in a storage device.



2 INTRODUCTION

OBJECTIVE:

The objective of this project is (o monitor the parameters of human
body such as temperature, pulse rate and respiration through sensors and
also monitor and track the human beings using Global Positioning System

via Zigbee interface.

SCOPE:

In the case of military man whose temperature, Respiration and the
Pulse rate has to be monitored continuously, it’s impossible to monitor
the parameters manually. Hence we have developed a system that keeps
continuous monitoring of the above parameters and track location for 1if

military man needs the help.

BRIEF OVERVIEW

The Project can be designed with the following blocks,

» Temperature sensor

Respiratory sensor
Heartbeat sensor
Amplifier
Signal conditioning unit (SCU)
Pulse shaping Unit
Microcontroller
Analog to Digital Converter
GPS antenna

GPS recelver

v V V V V VYV V V ¥V VYV

Zigbee module



The Temperature Sensor is used to sense the change body
temperature. The output of the temperature sensor is given 1o the
amplifier to amplify the weak signal. The amplified signal is passed to the
Analog to Digital converter. The Analog to Digital converter converts the
analog signal to the digital signal. The Digital signals are given to the
Micro controller.

The Pulse rate sensor is used to measure the heart beats of the
patients then the output signal is given to signal conditioning unit in
which the signal is conditioned. Then the signal is given to pulse shaping
circuit. Here the signal is converted into square pulse.The converted
square pulse signal is given to microcontroller. Similarly the respiration
sensor is used to sense the respiration rate respectively. The output of
sensor is given to microcontroller through signal conditioning and pulse

shaping unit. A microcontroller (or MCU) i1s a computer-on-a-chip used

to control any electronic device. The micro controller is programmed

already according to our objective. The corresponding measurements are
displayed on the LCD display. All values are checked and if goes
abnormal that will indicate through speaker through APR9600.

The Global Positioning System is a space age navigational system
that can pinpoint your position anywhere on the globe, usually within a
few yards or meters. This amazing technology is available to everyone,
everywhere, day and night, and best of all, at no cost for use of the
navigational data. . In the recelver section is interfaced with PC. In PC we

can monitor the human current position on the earth.
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3.1 BLOCK DIAGRAM

The ac voltage, typically 220V mms, is connected to a transformer,
which steps that ac voltage down to the level of the desired dc output. A
diode rectifier then provides a full-wave rectified voltage that is initially
filtered by a simple capacitor filter to produce a dc voltagé. 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 even if the input dc voltage varies, or the load connected to the
output dc voltage changes. This voltage regulation is usually obtained

using one of the popular voltage regulator IC units.

1C
TRANSFORMER +»{ RECTIFIER |—¥ FILTER | REGULATOR > LOAD

Figure2.5: Block diagram (Power supply)

WORKING PRINCIPLE
TRANSFORMER
The potential transformer will step down the power supply
voltage (0-230V) to (0-6V) Jevel. Then the secondary of the potential
transformer will be connected to the precision rectifier, which 18
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.



3.2 BRIDGE RECTIFIER

When four diodes are connected as shown in figure, the circuit 18
called as bridge rectifier. The input 10 the circuit is applied to the
diagonally opposite corners of the network, and the output is taken from
the remaining two COrners.

Let us assume that the transformer is working properly and there is
a 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 D1 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 flow is from point B through DI, up through
RL, 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
transformer reverse, forward biasing D2 and D4 and reverse biasing D1
and D3. Current flow will now be from point A through D4, up through
RL, through D2, through the secondary of T1, and back to point A. This
path is indicated by the broken arrows. Waveforms (3) and (4) can be
observed across D2 and D4. The current flow through RL is always in the
same direction. In flowing through RL this current develops a voltage
corresponding to that shown waveform (5). Since current flows through
the load (RL) during both half cycles of the applied voltage, this bridge

rectifier is a full-wave rectifier.



3.3 IC VOLTAGE REGULATORS

Voltage regulators comprise a class of widely used ICs.
Regulator IC 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 to power ratings from milli watts to tens of watts.

FIXED POSITIVE VOLTAGE REGULATORS:

T

GND

The series 78 regulators provide fixed regulated voltages from 5 to

24 V. Figure 19.26 shows how one such IC, a 7812, is connected to
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rovide voltage regulation with output from this unit of +12V dc. An
unregulated input voltage Vi is filtered by capacitor C1 and connected to
the IC’s IN terminal. The IC’s OUT terminal provides a regulated + 12V
which is filtered by capacitor C2 (mostly for any high-frequency noise).
The third IC terminal is connected to ground (GND).

While the input voltage may vary over some permissible voltage
range, and the output load may vary over some acceptable range, the
output voltage remains constant within specified voltage variation limits.
These limitations are spelled out in the manufacturer’s specification

sheets.

A fixed three-terminal voltage regulator has an unregulated dc
input voltage, Vi, applied to one input terminal, a regulated dc output
voltage, Vo, from a second terminal, with the third terminal connected to
ground.

The series 78 regulators provide fixed positive regulated voltages
from 5 to 24 volts. Similarly, the series 79 regulators provide fixed

negative regulated voltages from 5 to 24 volts.

+ For ICs, microcontroller, LCD --------- 5 volts

« For alarm circuit, op-amp, relay circuits ---------- 12 volts






4.1 HEARTBEAT SENSOR
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4.1.1 CIRCUIT WORKING DESCRIPTION:
This circuit is designed to measure the heart rate. The heart rate
is measured by IR transmitter and receiver.

Infrared transmitter is one type of LED which emits infrared rays
generally called as IR Transmitter. Similarly IR Receiver is used to
receive the IR rays transmitted by the IR transmitter. One important point
is both IR transmitter and receiver should be placed straight line to each
other. The IR transmitter and receiver are placed in the pulse rate sensor.
When you want measure the pulse rate, the pulse rate sensor has to be
clipped in the finger. The IR receiver is connected to the Vec through the

e v s s The notential divider output 18



When supply is ON the IR transmitter passes the rays to the
receiver. Depending on the blood flow, the IR rays are interrupted. Due to
that IR receiver conduction is interrupted so variable pulse signals are
generated in the potential divider point which is given to Al amplitfier
through the capacitor C1. The coupling capacitor C1 is used to block the
DC component because the capacitor reactance is depends on the
frequency. For DC component the frequency is zero so the reactance 1S
infinity now capacitor acts as open circuit for DC component.

The amplifier section is constructed by the LM 324 quad
operational amplifier. It consists of four independent, high gains and
internally frequency compensated operational amplifiers named as Al,
A2, A3 and A4 amplifiers. The varying pulse from the potential divider is
amplified by the Al amplifier. In this amplifier the capacitor C2 is
connected in parallel with feedback resistor to filter the any DC
component in the amplified signal. If any spikes in the amplified signals,
they are further filtered by the C3 and C4 capacitors. After filtration the
signal is again amplified by the A2 amplifier.

Then amplified signal is given to inverting input terminal of
comparator. The comparator is constructed by the A4 amplifier in which
the reference voltage is given to non inverting input terminal. The
reference voliage is generated by the A3 amplifier. Then the comparator
compares the two signal and delivered the +12v to -12v square wave
pulse at its output.

Then the square wave signal is given o base of the BC 557 and
B(C547 switching transistors in order to convert the TTL voltage 0 to 5v
level. Finally the TTL output is given to MM 74C04 inverter to invert the
square pulse. Then the final squarec wave signal is given to

e et sieentit in order to monitor the heart



4.1.2 HEART RATE:

Heart rate is a term used to describe the frequency of the cardiac
cycle. It is considered one of the four vital signs. Usually it is calculated
as the number of contractions (heart beats) of the heart in one minute and
expressed as "beats per minute” (bpm). See "Heart" for information on
embryofetal heart rates. The heart beats up to 120 times per minute in
childhood. When resting, the adult human heart beats at about 70 bpm
(males) and 75 bpm (females), but this rate varies among people.
However, the reference range is normally between 60 bpm (if less termed
bradycardia) and 100 bpm (f greater, termed tachycardia). Resting heart
rates can be significantly lower in athletes. The infant/neonatal rate of
heartbeat is around 130-150 bpm, the toddler's about 100-130 bpm, the
older child's about 90—110 bpm, and the adolescent's about 80—100 bpm.

The pulse 1s the most straightforward way of measuring the heart
rate, but it can be deceptive when some heart beats do not have much
cardiac output. In these cases (as happens in some arrhythmias), the heart

rate may be considerably higher than the pulse rate.
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4.2 RESPIRATION SENSOR

4.2.1CIRCUIT DESCRIPTION:

This circuit is designed to measure the respiration. In this
circuit two thermistor is used for the respiration measurement which are
connected in the resistor bridge network. The bridge terminals are
connected with inverting and non inverting input terminals of the
comparator. The comparator is constrcted by the LM 741 operational
amplifier. Here one thermistor is used for the respiration measurement.
Another thermistor is used as reference which measures the room
temperature.

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 5v to Ov TTL
pulse through the transistor Q1 (BC 547).

e e Feal TTT mulce ic oiven to microcontroller in order to



RESPIRATION:

Among four-legged animals, the respiratory system generally
includes tubes, such as the bronchi, used to carry air to the lungs, where
gas exchange takes place. A diapbragm pulls air in and pushes it out.
Respiratory systems of various types are found in a wide variety of
organisms. Even trees have respiratory systems.

In humans and other mammals, the respiratory system consists of
the airways, the lungs, and the respiratory muscles that mediate the
movement of air into and out of the body. Within the alveolar system of
the lungs, molecules of oxygen and carbon dioxide are passively
exchanged, by diffusion, between the gaseous environment and the blood.
Thus, the respiratory system facilitates oxygenation of the blood with a
concomitant removal of carbon dioxide and other gaseous metabolic
wastes from the circulation. The system also helps to maintain the acid-
base balance of the body through the efficient removal of carbon dioxide
from the blood.

INHALATION:

Inhalation is initiated by the diaphragm and supported by the
external intercostal muscles. Normal resting respirations are 10 to 18
breaths per minute. Its time period is 2 seconds. During vigorous
inhalation (at rates exceeding 35 breaths per minute), or in approaching
respiratory failure, accessory muscles of respiration are recruited for
support. These consist of sternocleidomastoid, platysma, and the strap

muscles of th neck.

Inhalation is driven primarily by the diaphragm. When the

e avmande and the contents of the



which in turn causes a decreasc 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 it flows to the lungs.

During forced inhalation, as when taking a deep breath, the
external intercostal 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 internal
intercostal muscles, generate abdominal and thoracic pressure, which

forces air out of the lungs.

TABULATION &GRAPH
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4.3 TEMPERATURE SENSOR
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4.3.1 CIRCUIT DESCRIPTION:

In this circuit the thermistor is used to measure the temperature.
thermistor is nothing but temperature sensitive resistor. There are two type
of thermistor available they are positive temperature co-efficient and
negative temperature CcO- efficient. Here we are using negative
temperature co-efficient in which the resistance value is decreased when
the temperature is increased.

Here the thermistor is connected with resister bridge network. The

bridge terminals are connected to inverting and non-inverting input

L e, I N OIDA



The LM 324 consist of four independent, high gains, internally
frequency compensated operational amplifier which were designed
specifically to operate from a single power supply over a wide voltage
range.

The first stage is a comparator in which the variable voltage due to
thermistor i given to inverting input terminal and reference voltage 1s
given to non-inverting input terminal.

Initially the reference voltage is set to room temperature level so
the output of the comparator is zero. When the temperature is increased
above the room temperature level, the thermistor resistance 1s decreased so
variable voltage is given to comparator. Now the comparator delivered
the error voltage at the output. Then the error voltage is given to next
stage of preamplifier. Here the input error voltage is amplified then the
amplified voltage is given to next stage of gain amplifier. In this amplifier
the variable resistor is connected as feedback resistor. The feedback
resistor is adjusted to get desired gain. Then the AC components in the
output are filtered with the help of capacitors. Then output voltage is
given to final stage of DC voltage follower through this the output
voltage is given to ADC or other circuit.

A thermistor is a type of resistor used to measure temperature
changes, relying on the change in its resistance with changing
temperature. Thermistor 1s a combination of the words thermal and
resistor. The Thermistor was first invented by Samuel Ruben in 1930, and
has U.S. Patent #2,021,491.

If we assume that the relationship between resistance and
temperature is linear (1.e. we make a first-order approximation), then we

can say that:



AR = kAT

Where
AR = change in resistance
AT = change in temperature

k = first-order temperature coefficient of resistance

Thermistors can be classified into two types depending on the sign
of k. If k is positive, the resistance increases with increasing temperature,
and the device is called a positive temperature coefficient (PTC)
thermistor, Posistor. If k is negative, the resistance decreases with
increasing temperature, and the device is called a negative temperature
coefficient (NTC) thermistor. Resistors that are not thermistors are
designed to have the smallest possible &, so that their resistance remains

almost constant over a wide temperature range.
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5.1 INTRODUCTION

The ATmegal6 is a low-power CMOS 8-bit microcontroller based
on the AVR enhanced RISC architecture. By executing powerful
instructions in a single clock cycle, the ATmegal 6 achieves throughputs
approaching 1 MIPS per MHz allowing the system designer to optimize
power consumption versus processing speed. The AVR core combines a
rich instruction set with 32 general purpose working registers.All the 32
registers are directly connected to the Arithmetic Logic Unit (ALU),
allowing two independent registers to be accessed in one single
instruction executed in one clock cycle. The resulting architecture is more
code efficient while achieving throughputs up to ten times faster than
conventional CISC microcontrollers.

The ATmegal6 provides the following features: 16K bytes of In-
System Programmable Flash Program memory with Read-While-Write
capabilities, 512 bytes EEPROM, 1K byte SRAM, 32 general purpose
1/O lines, 32 general purpose working registers, a JTAG interface for
Boundary-scan, On-chip Debugging support and programming, three
fexible Timer/Counters with compare modes, Internal and External
Interrupts, a serial programmable USART, a byte oriented Two-wire
Serial Interface, an 8-channel, 10-bit ADC with optional differential input
stage with programmable gain (TQFP package only), a programmable
Watchdog Timer with Internal Oscillator, an SPI serial port, and six
software selectable power saving modes.

The Idle mode stops the CPU while allowing the USART, Two-
wire interface, A/D Converter, SRAM, Timer/Counters, SPI port, and
interrupt system to continue functioning. The Power-down mode saves
the register contents but freezes the Oscillator, disabling all other chip
functions until the next External Interrupt or Hardware Reset. In Power-
save mode, the Asynchronous Timer continues to run, allowing the user
to maintain a timer base while the rest of the device is sleeping. The ADC
Noise Reduction mode stops the CPU and all IO modules except
Asynchronous Timer and ADC, to minimize switching noise during ADC
CONVversions.



5.2 FEATURES

- High-performance, Low-power AVR® 8-bit Microcontroller

« Advanced RISC Architecture
_ 131 Powerful Instructions — Most Single-clock Cycle Execution
_ 372 x 8 General Purpose Working Registers
— Fully Static Operation
— Up to 16 MIPS Throughput at 16 MHz
— On-chip 2-cycle Multiplier

. Nonvolatile Program and Data Memories
— 16K Bytes of In-System Self-Programmable Flash
_ Endurance: 10,000 Write/Erase Cycles
— Optional Boot Code Section with Independent Lock Bits
— 512 Bytes EEPROM
— 1K Byte Internal SRAM
_ Programming Lock for Software Security

« JTAG (IEEE std. 1149.1 Compliant) Interface
— Boundary-scan Capabilities According to the JTAG Standard
_ Extensive On-chip Debug Support
— Programming of Flash, EEPROM, Fuses, and Lock Bits through
the ITAG Interface

« Peripheral Features
_ Two 8-bit Timer/Counters with Separate Prescalers and Compare
Modes
_ One l6-bit Timer/Counter with Separate Prescaler, Compare
Mode, and  CaptureMode
_ Real Time Counter with Separate Oscillator
— Four PWM Channels
— 8-channel, 10-bit ADC
— 8 Single-ended Channels
_ 7 Differential Channels in TQFP Package Only
5 Differential Channels with Programmable Gain at 1x, 10x, or



— Programmable Serial USART

_ Master/Slave SPI Serial Interface

—  Programmable Watchdog Timer with Separate On-chip
Oscillator

— On-chip Analog Comparator

« Special Microcontroller Features
_ Power-on Reset and Programmable Brown-out Detection
— Internal Calibrated RC Oscillator
_ External and Internal Interrupt Sources
— Six Sleep Modes: Idle, ADC Noise Reduction, Power-save,
Power-down, Standbyand Extended Standby

» I/O and Packages
— 32 Programmable [/O Lines
— 40-pin PDIP, 44-lead TQFP, and 44-pad MLF

« Operating Voltages
~2.7-5.5V for ATmegal 6L
—4.5-5.5V for ATmegal6

» Speed Grades
~ 0 - 8 MHz for ATmegal 6L
—0-16 MHz for ATmegal6

« Power Consumption @ 1 MHz, 3V, and 25°C for ATmegal6L
— Active: 1.1 mA
— Idle Mode: 0.35 mA
— Power-down Mode: < 1 pA



5.3 ARCHITECTURE OF ATMEGA164
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5.4 PIN CONFIGURATION

(N
(XCKITO) PEiB 01 40 1 PAD {ADCO)
(T PB1 O 2 39 O FA1 (ADCH)
(INT2/AIND) Paz E 3 38 [0 PA2 {ADC2)
(OCDIAINY) PB3 T} 4 37 O PA3 (ADC3)
(B5) PB4 I 5 36 [ PA4 (ADCH)
{MOSI) PBS 04 B 35 1 PAS {ADCH)
{MISC) PB6 ] 7 34 [1 PAB {ADCH)
{SCK) PB7 [} 8 13 ] PAT7 (ADCT)
RESET [1 9 32 [0 AREF
vee O 190 31 0 GND
GND O 14 30 O AVCC
XTAL2 3 12 29 [0 PCT {TOSC2)
XTAL1 O 13 28 O PCH {TOSC1)
(RXD) PDO I 14 27 T PCH {TDN
(TXD) PD1 O 15 26 [ PC4 {TDO)
(INTO} PD2 O] 18 25 0 PC3 {TMS)
(INT1) PD3 0 17 24 T PC2 {TCK)
(OC1B) PD4 [ 18 23 0 PC1 {SDA)
(OC1A} PD5 O] 19 22 11 PCO {3CL)
(CP1} PD6 [ 20 21 [0 PD7 {OC2)

PINOUT ATMEGA 164



5.5 PIN DESCRIPTIONS
VCC: Digital supply voltage.
GND : Ground.

Port A (PA7..PAD) :
Port A serves as the analog inputs to the A/D
Converter.
Port A also serves as an 8-bit bi-directional I/O port, if the A/D Converter
is not used.

Port pins can provide internal pull-up resistors (selected for each
bit). The Port A output buffers have symmetrical drive characteristics
with both high sink and source capability. When pins PAO to PA7 are
used as inputs and are externally pulled low, they will source current if
the internal pull-up resistors are activated. The Port A pins are tri-stated
when a reset condition becomes active, even if the clock is not running.

Port B (PB7..PB0) :

Port B is an 8-bit bi-directional O port with internal
pull-up resistors (selected for each bit). The Port B output buffers have
symmetrical drive characteristics with both high sink and source
capability. As inputs, Port B pins that are externally pulled fow will
source current if the pull-up resistors are activated. The Port B pins are
tri-stated when a reset condition becomes active, even if the clock is not
running. Port B also serves the functions of various special features of the
ATmegal6 as listed .

Port C (PC7..PCO) :

Port C is an 8-bit bi-directional /O port with internal
pull-up resistors (selected for each bit). The Port C output butfers have
symmetrical drive characteristics with both high sink and source
capability. As inputs, Port C pins that are externally pulled low will
source current if the pull-up resistors are activated. The Port C pins are
tri-stated when a reset condition becomes active, even if the clock 1s not
e e TTACG interface is enabled. the pull-up resistors on pins



occurs. Port C also serves the functions of the JTAG interface and other
special features of the ATmegal6 as listed.

Port D (PD7..PDJ) :

Port D is an 8-bit bi-directional VO port with
internal pull-up resistors (selected for each bit). The Port D output buffers
have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port D pins that are externally pulled low will
source current if the pull-up resistors are activated. The Port D pins are
tri-stated when a reset condition becomes active, even if the clock 1s not
running. Port D also serves the functions of various special features of the
ATmegal6 as listed .

RESET :

Reset Input. A low level on this pin for longer than the
minimum pulse length will generate a reset, even if the clock is not
running. The minimum pulse length is given . Shorter pulses are not
guaranteed to generate a reset.

XTAL1:
Input to the inverting Oscillator amplifier and input to the
internal clock operating circuit.

XTAL2 :

Output from the inverting Oscillator amplifier. AVCC is
the supply voltage pin for Port A and the A/D Converter. It should be
externally connected to VCC, even if the ADC is not used. If the ADC 1s
used, it should be connected to VCC through a low-pass filter.

AREF :
AREF is the analog reference pin for the A/D Converter.






#include<avr/io.h>
#include<avr/interrupt.h>
#include<inttypes.h>
#include<util/delay.h>
#include"ATM_LCD4.h"
#include"ATM_Serial.h"
#include"eeprom_atmega.h”
#include"Adc_ Atmega.h"

#define lvoice PORTA &= ~0x02
#define hvoice PORTA |= 0x02
#define lvoicel PORTA &= ~0x04
#define hvoicel PORTA |= 0x04
#define Ivoice2 PORTA &= ~0x08
#define hvoice2 PORTA |= 0x08
#define Ivoice3 PORTA &=~0x10
#define hvoice3 PORTA |=0x10
#define lvoice4 PORTA &= ~0x20
#define hvoice4 PORTA |= 0x20

void gps();

void keypad();
void Msg_Send();
void del()

{
_delay_ms(2000) ;_delay_ms(2000);

h

unsigned char
mm,beat,resp,qq=0,ee,secl ,y=0,vv[1 00],z=0,k,aa,a,cc,S=O,count,sec,val[9
01,x=0,11=0;
unsigned int msec,countl,value;
int main()
{
cli();
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DDRA=0XFE;
PORTA=0XFF;
DDRB=0X00;
PORTB=0XFL;
DDRC=0XFF;
PORTC=0XFF;
DDRD=0XFF;
PORTD=0XFF;
sei();

_delay ms(10);

Lcd4 Init();
Adc Init();
Serial0_Init(9600);
Seriall Init(4800};
Lcd4 Display(0x80,"Intelli Military ",16);
Led4 Display(0xc0,"App Usg Xbee Tech ",16);
_delay_ms(2000);
7z=0;
TCCR1A=0x00;
TCCR1B=0x01;
TCCR1C=0x00;
TCNT1H=0xB1;
TCNT1L=0xEO;
TIMSK 1=0x00;

Lcd4 Display(0x80," " 16);

Lcd4 Display(0xc0,"R B T S "16);

PORTB=0xFF;

EICRA=0x30;

EIMSK=0x04;

beat=0;

/*¥lvoice; _delay_ms(ZOOO);hvoice;)delay_ms(2000);
lvoicel; _delay_ms(2000);hvoicel; _delay_ms(2000);*/

TIMSK 1=0x01;
while(1)
§



// value=(value*255)/1024;
value=value>>2;
value=value/4;

Lcd4 Decimal3(0xc9,value);

/f if(/(PINB&0x01)) {keypad(); }
Lcd4 Decimal2(0x80,x);
Lcd4 Decimal2(0xCe,sec);

gps();
if( ((PINB & 0x01)) && !qq){qa=1;}
else if{(PINB & 0x01)&&

qq) {qq=0;resp++;Lcd4_Decimal3 (0xCl1,resp); }
Lcd4_Decima13(0xC5,beat);
/ if( (((PINB & 0x04)) && lee){ee=1;}

// else if((PINB & 0x04) &&
ec) {ee=0;beat++;Lcd4_Decimal3 (0x8d,beat); }
if(!}(PINB &

0x08)) {Serial0_Out('");Serial0_Out('l "Y:Serial0_Out('@');Serial0_Out(0x
0d);Serial0_Out(0x0a); }

else if(1(PINB &
0x10)){Serial0_Out("! ";Serial0_Out('2");Serial0_Out('@") :Serial0_Out(0Ox
0d);Serial0_Out(0x0a);}

else if(}(PINB &
0x20)){Serial0_Out('!");Serial0_Out('3"); Serial0_Out('@'");Serial0_Out(0x
0d);Serial0_Out(0x0a);}

else if(1(PINB &
0x40)){Serial0_Out('!'), Serial0_Out('4");Serial0_Out('@");Seri al0 Out(0x
0d);Serial0_Out(0x0a); }

else if(1(PINB &
0x80)) {SerialOfOut(‘!');SerialO_Out(‘S');SerialO_Out('@');SerialO_Out(Ox
0d);Serial0_Out(0x0a); }

if(sec>=19)

{
resp=resp*3;
beat=beat*3;
Qor;nln n‘llf(‘ﬁ'\‘



Serial0_Out(value%100/1 0+0x30);
Serial0_Out(value%10/ 1+0x30);
Serial0_Out(resp%1000/1 00+0x30);
Serial0_Out(resp%100/1 0+0x30);
Serial0_Out(resp%10/1+0x30);
Serial0_Out(beat%1000/1 00+0x30);
Serial0 Out(beat%100/10+0x30);
Serial0_Out(beat%10/1+0x30);
Serial0 Out('@");
SerialO_Out(Ode);SerialO_Out(Oan);
sec=0;resp=beat=count=0;
_delayﬁms(2000);_delay_ms(SOOO);
Serial0 Out("™");
for(i1=19;i1<30;il ++)Serial0_Out(vallil]);

for(i1=32;11<43;11 ++)Serial0_Out(val[il});
Serial0_Out(0x0d); Serial0_Out(0x0a);
_delay_ms(2000);
sec=0 ;resp=beat=count=0 ;
TIMSK1=0x01;

}

if(z>=4)
{
/
for(mm=0;mm<5;mm++) {Lcd4_Write(0ch+mm,vv[mm]) o4
z=0;

if(vv[1]=='A") {Lcdd Write(0xcO,vv(l 1):lvoice; delay_ms(1 000);h
voice;_delayﬁms(3000);vv[0]=0;z=0;}

if{vv[2]=="B") {Lcd4_Write(0ch,vv[2]);lvoice 1; delay ms(1000);
hvoicel ;_delay_ms(BOOO);Vv[0]=0;z=0;}

if(vv[31=="C") {Lcd4_Write(0xc0,vv[3]);lvoicez;_delay_ms( 1000);
hvoiceZ;_delay_ms(SOOO);vv[0]=0;z=0;}



if(vv[41=="D") {Lcd4ﬁWrite(0xc0,vv[4]);lvoiceB :_delay ms(1000);
hvoice3 ;_delay_ms(3000);vv[0]:0;z=0;}
//
if(vv[1]=="E") {Lcd4_ Write(0xcO,vv[5]) ‘lvoice4; delay ms(200);h
voiced;vv[01=0;z=0;}
vv][01=0;z=0;

}
3
3
ISR(USART1 RX vect) // USART RX interrupt
{
val[x] = UDRI;
if(val[0]!="$") {x=0;goto last;}
else if(val[0]=="$'&&val[1]!='G") {x=1;goto last;}
else if(val[0]=="$'&&val[1]=="G'&&val[2]!="P") {x=2;goto last;}
else
if(val[0]=="8'&&val[l =='G'&&val[2]=="P'&&val[3]!=R') {x=3;goto
last;}
else

if(val[0]=="$'&&val[1]=='G'&&val [2]=="P'&&val[3]=="R'&&val[4] ="M
y{x=4;goto last;}

else
if(val[0]=="$'&&val[ | ]==‘G'&&val[2]==‘P'&&val[3]=:'R‘&&val[4]==‘
M'&&val[5)1="C"){if(x<80)x++;goto last;}

last: ;

sei();
}
ISR(USARTO RX vect) // USART RX interrupt
{

vv[z]=UDRO;

v O ——10/ N ]
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ISR(TIMER1_OVF_vect) // USART RX interrupt
{

if((TIFR1&&0x01))
{
TIFR1=0;
msect++;
ifimsec>=500)
{
msec=0;

sect++;secl++;

}

TCNT1H=0xBI;
TCNT1L=0xEO0;

sei();

ISR(INT2_ vect)

{
/f if((ETFR&&0x02))
{
/1 EIFR=0;
count-++;
beat=count;
h

/i EICRA=0x30;
/i EIMSK=0x04;
sei();



void gps()
{
if( ((PINB & 0x01)) && qq){qga=1;}
else if((PINB &
qq) {qq=0;resp++;Lcd4_Decimal3(OxC 1,resp);}
1f(x>68)

{
if( (1(PINB & 0x01)) && !q9) {ag=1;}
else if((PINB &

qq) {qq=0;resp++;Lcd4_Decimal3 (0xCl,resp);}

Led4 Display(0x80,"LAT:" A);
for(i1=19;i1<31;il++)
{

Lcd4 Write(0x84+i1-19,val[il]);
}
_delay_ms(200);
Led4 Display(0x80,"LON:" A);
for(i1=32;i1<=45;11+7)
{

Lcd4 Write(0x84+11-3 2. val[il]);
h
_delay_ms(200);
x=0;

h
if( ({(PINB & 0x01)) && lqq) {aq=1;}
else if((PINB & 0x01)&&
qq) {qq=0;resp++;Lcd4_Decimal3(OXC 1,resp);}

}

0x01)&&

0x01)&&
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6.2 ALGORITHM

» Stepl: Input and output ports are initialized

« Step2: Then timer and display are initialized

+ Step3: Sensor and GPS values are received with time delay

« Step4: Analog to digital conversion with a 8bit conversion

« Step5: Measured parameters are serially transmitted with special
characters

« Step6: The parameters are analyzed using specific technique

» Step7: Comparison takes place between the measured parameters

+ Step8: If the value range is normal it is displayed at LCD

o Step9: If value is abnormal a recorded voice will be announced at
the station

» Stepl0: Next the GPS Latitude and Longitude ranges are received
at a specific time delay

. Stepll: Manual stop is generated

 Stepl2: If yes process 1s stopped if no again the parameters are

received and the process repeats






7.1 CIRCUIT DIAGRAM
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This circuit is designed to record the voice signal. The microphone
is used to pick up the voice signal. Then the signal is given to APR 600
multi section sound record and replay IC. APR 9600 is a low cost high
performance sound record/reply IC incorporating flash analogue storage
technique. Record sound is retained even after power supply is removed
from the module. The replayed sound exhibits high quality with low noise
level. Total sound recording time can be varied from 32 seconds to 60
seconds by changing the value of a single resistor. The IC can operate in
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In serial access mode, sound can be recorded in 256 sections. In
parallel access mode, sound can be recorded in 2, 4 and 8 section. The IC
can be controlled simply using push button keys. It is also possible to
control the IC using external digital circuitry such as microcontrollers and
computers.

During sound recording, sound is picked up by the microphone. A
microphone pre- amplifier amplifies the voltage signal from the
microphone. An AGC circuit is included in the pre-amplifier, the extent
of which is controlled by an external capacitor and resistor. If the voltage
level of a sound signal is around 100mv peak to peak, the signal can be
fed directly into the IC through ANA IN pin (pin 20). The sound signal
passes through a filter and a sampling and hold circuit. The analogue
voltage is then written into non volatile flash analogue RAMs.

There are two kinds of modes available. They are Record and Play
mode. RE pin is pulled low to enable recording and pulled high for
playback. During record mode, we write the processed voice signal into
the memory and read the same from memory during the play mode. If the
circuit is busy in Reading or Writing, the LED glows indicating that the
circuit is busy. This LED is driven by transistor Q1. For recording into
memory, MS1 and MS2 are pulled high. To enable recording of message
from the microphone, the RE pin goes low. The maximum length of eight
sound track is 7.5 seconds each. When LED2 blinks we can speak into
the mic. The recording will be terminated if the recording time exceeds
7.5 sec. Similarly for playbacks, RE pin goes high.

MI1-MS8 is the eight memories that are available; each pin is
connected to a push button. The buttons are set initially in a high state.
For example, if Button 1 is pressed, the state of the button becomes low
and depending on the mode whether it is the play mode or record mode,
the memory 1 is chosen to read or write. MS1 and MS2 Pins are used to
indicate the part of the memory and number of the memory to be chosen
whether it’s one full memory or half the memory or a quarter of the
memory etc. The Audio amplifier is used to amplify the signal that is to
be played and an amplified output is obtained from the loud speaker. If
the circuit is busy in Reading or Writing, the LED glows to indicating
that the Circuit 1s Busy.






8.1 CIRCUIT DIAGRAM
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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.

8.2 SCOPE OF THE STANDARD:
The Electronic Industries Alliance (EIA) standard RS-232-C [3] as of
1969 defines:
= FElectrical 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 len gth
» Interface mechanical characteristics, pluggable connectors and pin

identification



= Standard subsets of interface circuits for selected telecom

applications

The standard does not define such elements as character encoding (for
example, ASCII, Baudot or EBCDIC), or the framing of characters n the
data stream (bits per character, start/stop bits, parity). The standard does
not define protocols for error 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 devices can exceed this speed (38,400 and 57,600 bit/s
being common, and 115,200 and 230,400 bit/s making occasional
appearances) while still using RS-232 compatible signal levels.

Details of character format and transmission bit rate are controlled 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.

8.3 CIRCUIT WORKING DESCRIPTION:

In this circuit the MAX 232 IC used as level logic converter. The
MAX?232 is a dual driver/receiver that includes a capacive voltage
generator to supply EIA 232 voltage levels from a single 5v supply. Each
receiver converts EIA-232 to 5v TTL/CMOS levels. Each driver converts
TLL/CMOS input levels into EIA-232 levels.



Funciion Tables

EACH DRIVER

INPUT } CUTPUT
TiN TOUT

L H
2l L

H = high leve, L = low
level

EACH RECEIVER

INPUT | OUTFUT
RIN ROUT
L H
H L

H = high level, L = low
iewvel

logic diagram (positive logic)

3 8
R20UT iy R2IN

In this circuit the microcontroller transmitter pin is connected n
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

serial connector which is directly connected to PC.

In PC the transmitting data is given to R2IN of MAX232 through
transmitting pin of 9 pin D type connector which converts the RS232
level to 5v TTL/CMOS level. The R20UT pin is connected to receiver
pm of the mlcrocontroller Likewise the data is transmitted and received
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9.1 HOW GPS WORKS

GPS stands for Global Positioning System, and is a way of locating
a receiver in three dimensional space anywhere on the Earth, and even In
orbit about it.

GPS is arguably one of the most important inventions of our time, and
has so many different applications that many technologies and ways of
working are continually being improved in order to make the most of it.

To understand exactly why it is so useful and important, we should first
look at how GPS works. More importantly, looking at what technologtcal
achievements have driven the development of this fascinating positioning
system.

9.2 SIGNALS

In order for GPS to work, a network of satellites was placed into
orbit around planet Earth, each broadcasting a specific signal, much like a
normal radio signal. This signal can be received by a low cost, low
technology aerial, even though the signal is very weak.Rather than
carrying an actual radio or television program, the signals that are
broadcast by the satellites carry data that is passed from the aerial,
decoded and used by to the GPS software.

ey g I T R AT,



to travel from the satellite to the GPS receiver.Using different signals
from different satellites, the GPS software is able to calculate the position
of the receiver. The principle is very similar to that which is used in
orienteering — if you can identify three places on your map, take a bearing
to where they are, and draw three lines on the map, then you will find out
where you are on the map.

The lines will intersect, and, depending on the accuracy of the bearings,
the triangle that they form where they intersect will approximate your
position, within a margin of error.GPS software performs a similar kind
of exercise, using the known positions of the satellites in space, and
measuring the time that the signal has taken to travel from the satellite to
Earth.

The result of the “trilateration” (the term used when distances are used
instead of bearings) of at least three satellites, assuming that the clocks
are all synchronized enables the software to calculate, within a margin of
error, where the device is located in terms of its latitude (East-West) and
longitude (North-South) and distance from the center of the Earth.

9.3 TIMING & CORRECTION

In a perfect world, the accuracy should be absolute, but there are
many different factors which prevent this. Principally, it is impossible to
ensure that the clocks are all synchronized.

Since the satellites each contain atomic clocks which are extremely
accurate, and certainly accurate with respect to each other, we can assume
that most of the problem lies with the clock inside the GPS unit itself.

Keeping the cost of the technology down to a minimum is a key part of
the success of any consumer device, and it is simply not possible to fit
each GPS unit with an atomic clock costing tens of thousands of dollars.
Luckily, in creating the system, the designers designed GPS to work
whether the receiver’s clock is accurate or not.

There are a few solutions. However the solution that was chosen uses a
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adding a fourth will move that location; that is, it will not intersect with
the calculated location.

This indicates to the GPS software that there is a discrepancy, and so it
performs an additional calculation to find a value that it can use to adjust
all the signals so that the four lines intersect.

Usually, this is as simple as subtracting a second (for example) from each
of the calculated travel times of the signals. Thus, the GPS software can
also update its’ own internal clock; and means that not only do we have
an accurate positioning device, but also an atomic clock in the palm of
our hands.

9.4 MAPPING

Knowing where the device is in space is one thing, but it is fairly
useless information without something to compare it with. Thus, the
mapping part of any GPS software is very important; it is how GPS
works our possible routes, and allows the user to plan trips in advance.In
fact, it is often the mapping data which elevates the price of the GPS
solution; it must be accurate and updated reasonably frequently. There
are, however, several kinds of map, and each is intended for different
users, with different needs.Road users, for example, require that their
mapping data contains accurate information about the road network in the
region that they will be traveling in, but will not require detailed
information about the lie of the land — they do not really worry about the
height of hills and so forth.

On the other hand, hiking GPS users might wish to have a detailed
map of the terrain, rivers, hills and so forth, and perhaps tracks and trails,
but not roads. They might also like to adorn their map with specific icons
of things that they find along the way and that they wish to keep a record
of — not to mention waypoints; locations to make for on their general
route.



Finally, marine users need very specific information relating to the
sea bed, navigable channels, and other pieces of maritime data that
enables them to navigate safely. Of course, the sea itself is reasonably
featureless, but underneath quite some detail is needed to be sure that the
boat will not become grounded.

Fishermen also use marine GPS to locate themselves and track the
movement of shoals of fish both in real time, and to predict where they
will be the next day. The advent of GPS fixing has also meant that co-
operative fishing has become much easier, where there are several boats
all relaying their locations to each other while they locate the best fishing
waters.

Special kinds of marine GPS, known as fishfinders, also combine .
several functions in one to help fishermen. A fishfinder comprises GPS
and also sonar, along with advanced tracking functions and storage for
various kinds of fishing and maritime information.






10.1 ZIG-BEE COMMUNICATIONS

SERIAL COMMUNICATIONS :

The XBee/XBee-PRO OEM RF Modules
interface to a host device through a logic-level asynchro-nous serial port.
Through its serial port, the module can communicate with any logic and
voltage compatible UART; or through a level translator to any serial
device (For example: Through a Max- Stream proprietary RS-232 or USB
interface board).

UART DATA FLOW :

Devices that have a UART interface can connect
directly to the pins of the RF module as shown in the figure below.

Figure 2-01. System Data Flow Diagram in a UART-interfaced

environment (Low-asserted signals distinguished with horizontal line
over signal name.)

CHMOS Logic (28 - 34Y) ey CMOS Logic (2.6 - 3.4Y)
- ,,,M..,,..._.;....‘,..me.} "‘”,Z,_i’.-::;:;_‘j_.’ e SN

T Didatainy = i Oldatain) |
: =TS o :

e

L CTS
XBee XBee Microconitiole

!Doiﬁaia out) |- Moduls Module .| DO idata out)
RN RS s RTS
- ——pt %

SERIAL DATA

Data enters the module UART through the DI pin (pin 3) as an
asynchronous serial signal. The sig-nal should idle high when no data is
being transmitted. Each data byte consists of a start bit (low), 8 data bits
(least significant bit first) and a stop bit (high). The following figure
illustrates the serial bit pattern of data passing through the module.

Figure 2-02. UART data packet 0x1F (decimal number "31") as
transmitted through the RF module Example Data Format is 8-N-1
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The module UART performs tasks, such as timing and parity
checking, that are needed for data communications.  Serial
communications depend on the two UARTs to be configured with
compati-ble settings (baud rate, parity, start bits, stop bits, data bits).

FLOW CONTROL
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When serial data enters the RF module through the DI pin (pin 3),
the data is stored in the DI Buffer until it can be processed. Hardware
Flow Control (CTS). When the DI buffer is 17 bytes away from being
full; by default, the module de-asserts CTS (high) to signal to the host
device to stop sending data [refer to D7 (DIO7 Configuration)
parameter]. CTS is re-asserted after the DI Buffer has 34 bytes of
memory available.



DO (DATA OUT) BUFFER

When RF data is received, the data enters the DO buffer and 1s sent
out the serial port to a host device. Once the DO Buffer reaches capacity,
any additional incoming RF data is Jost. Hardware Flow Control (RTS).
If RTS is enabled for flow control (D6 (D106 Configuration) Parameter =
1), data will not be sent out the DO Buffer as long as RTS (pin 16) is de-
asserted.

XBEE/XBEE-PRO ADDRESSING

Every RF data packet sent over-the-air contains a Source Address
and Destination Address field in its header. The RF module conforms to
the 802.15.4 specification and supports both short 16-bit addresses and
long 64-bit addresses. A unique 64-bit IEEE source address is assigned at
the fac-tory and can be read with the SL (Serial Number Low) and SH
(Serial Number High) commands. Short addressing must be configured
manually. A module will use its unique 64-bit address as its Source
Address if its MY (16-bit Source Address) value is “OxFFFEF” or
«0xFFFE”. To send a packet to a specific module using 64-bit addressing:
Set Destination Address (DL + DH) to match the Source Address (SL +
SH) of the intended destination module. To send a packet to a specific
module using 16-bit addressing: Set DL (Destination Address Low)
parameter to equal the MY parameter and set the DH (Destination
Address High) parameter to ‘0’.

UNICAST MODE:

By default, the RF module operates in Unicast Mode. Unicast
Mode is the only mode that supports retries. While in this mode,
receiving modules send an ACK (acknowledgement) of RF packet
reception to the transmitter. If the transmitting module does not receive
the ACK, it will re-send the packet up to three times or until the ACK is
received.

SHORT 16-BIT ADDRESSES:

The module can be configured to use short 16-bit addresses as the
Source Address by setting (MY < OxFFFE). Setting the DH parameter
(DH = 0) will configure the Destination Address to be a short 16-bit
A Avece (EDT < OvEFEEY For two modules to communi-cate using short



the MY parameter of the receiver. The following table shows a sample
network configuration that would enable Unicast Mode com-munications
using short 16-bit addresses.

LONG 64-BIT ADDRESSES:

The RF module’s serial number (SL parameter concatenated to the
SH parameter) can be used as a 64-bit source address when the MY (16-
bit Source Address) parame-ter is disabled. When the MY parameter 18
disabled (set MY = OxFFFF or OxFFFE), the module’s source address is
set to the 64-bit IEEE address stored in the SH and SL parameters. When
an End Device associates to a Coordinator, its MY parameter is set to
0xFFFE to enable 64- bit addressing. The 64-bit address of the module 1s
stored as SH and SL parameters. To send a packet to a specific module,
the Destination Address (DL + DH) on one module must match the
Source Address (SL + SH) of the other.

BROADCAST MODE:

Any RF module within range will accept a packet that contains a
broadcast address. When config-ured to operate in Broadcast Mode,
receiving modules do not send ACKs (Acknowledgements) and
transmitting modules do not automatically re-send packets as 1s the case
in Unicast Mode. To send a broadcast packet to all modules regardless of
16-bit or 64-bit addressing, set the desti-nation addresses of all the
modules as shown below. Sample Network Configuration (All modules in
the network): * DL (Destination Low Address) = 0x0000FFFF « DH
(Destination High Address) = 0x00000000 (default value)






CONCLUSION

The model of the project has been on purpose, built on the base of
ATMEGA 164 in spite of the availability of higher integrated chips. The
project has enlightened us on the working of analog to digital converters
and the internal operations of basic microcontroller supplementing our
theoretical knowledge to great extent. Finally the measured parameters of
the military man was amplified and both the latitude & longitude
positions are tracked using GPS. Hence all the data is transmitted using

7IG-BEE and it is monitored continuously in the receiving station.






12.1 SOFTWARE VIEW
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 Comudt . INTELLIGENT MILITARY APPLICATION USING ZIGBEE TECHNOLOGY
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- SEYTINGS
. COM PORT:
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EXIT
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Panasonic NTC Thermistors (Disc Type)

Disc Type NTC Thermistors

Type: EHTD @ %
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Panasonic

NTC Thermistors (Disc Type)

M Ratings and Characteristics

L
Zero-Power | B Value®® Faxirrum | . Heat Thermal Timel Resistance Tabie
Patt Mo. Aegigtance () Permissible | DISSKELON | Constant Ratio aB
at 25 "Ci) Power(W %ﬂg’;‘;"}?}l (s) RowiTec Cuive o
ERTD2FEL200S 20 3000 %— o |_ o # Tz |
ERTD2FFIL*4003 40 3200 ‘ ‘ 2.30
ERTD2FGILF7505 75 3700 2.62 1
ERTD2FFLL* 1018 100 3500 2.48 —
ERTD2FGIL*1G1S 100 3700 2.62 z2
ERTD2FGILF*171S 170 3700 2.62 3
ERTD2FFILP2513 250 3500 2.48
ERTDZFGILF2518 250 3000 2.76 J
ERTD2FGILF301S 300 3900 2.76 —
ERTD2FFILM*3515 350 3500 2.48 5
ERTD2FGILFEG1S 600 4000 2.83 6
ERTD2FGIL801S a0 3900 04 45 20 276 7
ERTD2FGILIF1028 1000 3700 2.61
ERTD2FGIL42S8 1400 3900 2.76 —
ERTD2FGILM2025 2000 4000 2.83 5
ERTD2FGILI*3328 3300 4000 2.83 g
ERTD2FHLF4625 4600 4100 290 —
ERTD2FHLI*B023 8000 41C0 2.90 10
ERTDO2FHLIO3S 10000 4100 2.90 —
ERTD2FHL 1535 15000 4200 2.98 11
ERTDZFHLF3333 33000 4500 322 12
ERTD2FHIL*503S 50000 4500 527 13
ERTD2FILP154S | 150000 4800 -t 14
ERTD3FELL*8ROS 8 3000 | e T
ERTD3FFIL* 1308 13 3200 230 )
ERTD3FFL*1605 18 3200 : 2,30 —
ERTD3IFFL"200S 20 3200 | { aci] -—
ERTD3FFLLM 3005 30 3200 ‘ | 730 —
ERTD3IFFL™4005 40 3200 ! ‘ 2.30 -
ERTD3IFGIL"750S 75 3700 C8 i ;0 27 262 —
ERTD3FGIL#800S 30 3700 ‘ ‘ 2EZ -
ERTDSFGILF131S 130 3700 | \ 260 -
ERTD3IFGIL*501S 500 4000 ‘ ‘ 283 -
ERTDIFHLIG02S 40040 3400 ‘ ‘ 2.80
ERTD3FHLI"203S 20000 4500 | ‘ 352 -
ERTD3FIAF03S | 80000 5000 | | 5./0 07
fResistance Tolerance Code
J K L ® Operaing Tempetate Range =300 - 125 <
T a5% 10 % 5%
wTgerance of ‘B value” £10 %
g in LR:?;‘HSC.'; R-.=Regstance at 258 *C
1/298.15-1/323.15 Re=Res:stance at sC.6 “C

e R am R e et et 1 chanre whBou nedioy




Panasonic

NTC Thermistors (Disc Type)

M Dimensions in mm {(not to scale)

Straight Lead Type

Crimped Lead Type

F Type Z Type
S — =\ - ———
| et £ 1 B
5 -
2 = 2
1
ol Bmans
*xCgatng extension on [eads
F Type
$D T 4 w ed
D2 50205 1.3+0.5 30,0 min. 2.5=1.0 0.4
D3 7.5+05 1.4205 30.0 min. 5.0+1.0 0.5
Z Type
¢D T u e h W od
3.0 max. 6.0 max.
D2 5.0+0.5 1305 (nom.2.5) 4510 (nom.5.0) 5.0+£10 05

M Resistance vs. Temperalure (Tabie A)
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M Voltage vs. Current (Table B}
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SOLG029

SN5404, SN54LS04, SN64S04,
SK7404, SN74LS04, SN74504
HEX INVERTEAS

DECEMSER 1883 —~ROVISED MARCH 1388

# Packags Optlions Includa Plastic ' Small
Qutline’* Packagas, Ceramic Chip Carriers
and Flat Packages. and Plastic and Ceramic
DIPg

Dependable Texas mstruments Quality and
Reliability

description

These davices contain six independent inverars.

The SNE404, SNGE4LED4, and SNE4S04 are
characterized for operaton over the full military
temperatura range of —55°C 1o 126°C. The
SN7404, SN74L504, and SN74504 are
charactarized for operation frem 0°C te 70°C.

FUNCTION TABLE leach iavarrar]

INPUTS QUTPUT

A v

H L

L M

logic symbol T
) T @ .,
A b,
28 {5} B) av
2k 19} 8 av
sa—02 101 g
1

L L

TThis aymbol i in accardance with ANSUIEEE Std. 91-19584 ond

IEG Pyblication 817-12.

Pin numbars shown are for D. 4, and N packagaes.

logic diagram (positive logic)

SNS404 . . . J PACKAGE
SNB4|LS04. SNEAS0S . .. J OR W PACKAGE
SN7404 . . . N PACKAGE
SNT4L504, 5N74504 . . . D OR N PACKAGE

{TOP VIEW)
ta th LWl vee
1Y Oz 123f] 6A
2A 3 1213 6Y
2¥ (Ja ng SA
3A[]s m‘:[ 5Y
3y s ol 44
GNP 7 aly 4y
SNEA04 . . . W PACKAGE
(TDF VIEW)
140
2 0
2a [
vee
3a ]
ay

{TOP VIEW)

. NC . Ny imamal cannaction

swtrue wa of pubiecrtivd dets, Products conterm o
1

stendorg L ¥
natissarily inchude fagsing ol HI pirwmpleny

DaTA ramtain rh

TexAs
INSTRUME

PO UFF-CE RO A38032 -

*ip

NTS

TLAAD TDuED



SN5403, SN541S04, SN54804,
SN7404, SN74LS04, SN74504
HEX INVERTERS

schematics (gach gate}

‘L504 504
; — Voo VYeo
20 kg %7 8k 12002 2.8 k03
3
-
) INPUT
o *
weur 4 - om:m
A il QUTPUTF
r' .I‘j 41 ¥
L
12k g
ry 1
2
1.5 %0 3 axn
GND
GND
P

Resigtor values shown are nominal.

absolute maximum ratings over operating free-air temperature range {unless otherwise noted!

Supply voltage, VG (see Neta 3) .. .. e

Input voltage: ‘04, 'S804 .. ... e 55V
TR« Y- W

Operating free-air temperatuee range: SHNBL .. ... L e 55°C to 126°C

N e e Q°C to 70°C

Storage TEMOErature JaNGE .. ... v ama e s —85°C 10 150°C

NOTE 1. Voltage valuss ate with re3pect i netwark ground termunal.

X

TEXAS
INSTRUMENTS

POST GEAICE BOX 553017 - DALl AS T{RAS TRIER



SN5404,

SNT404
HEX IMVERTERS

recommended operating canditions

SN5404 SN7404
UNAT

Mi NOM  MAX | MIN  NOM  MAX
Ve Supply veltoge 4.5 -] 55| 4.78 5 978
Vg Hignleuet inpat voltage 2 2
V)L Low-level input voitage 08 a.8
low  High-level outpey current - 04 - ma
igL  Lavwigwd outoul cwrent 16 18 mA
Ta  Oparating freeair WMOBILG - 55 125 o 70 “c

electrical characteristics over racommended operating free-air tamperature range {unless otherwise noted)

NS5404 Shrang
PARAMETER TEST cONDITIGNS ¥ T
MIN TYPT  MAX | MIN TYP? MAX

Wi Vegu MIN, = —12ma -15 ~1.5 v
VOH Voo S MIN,  ViL=08V, lgH=-04mA 22 34 2.4 24 v
voL Vo * MiN, ViH* 2V, 1oL 18 mA 0.2 0.4 a2 s v
h Vop " MAX, v ~EBV 1 1 ma
W Vo= MAR, V=24V 45 40 vy
'8 Voo - MAX,  V(-0AV -14& ~-1,8 mhA
o8 § Vg = MAX . 20 —B6 | —18 - 585 ma
leck Voo =MAX. Vim0V 3 17 B 12 ma
leeL Voo~ MAX, V=46V 18 33 18 13 mh

1 For eangitiont enowWn ax MIN ar MAX, us 18 3ppropriar Vallio apatifiad undsr tsebrMendad absrating conditions.

1 Al typlzal valussare 3t Vep = 5 V, Ta=2ECL

5 NAE MAF2 ENA 5N SUTDLT SRDUMY BB DAPTeS 31 3 hide.

switching characteristics, VCGC =5V, TA = Z5°C (spe note 2)

PARAMETER | oot (OUTUT) TEST CONDITIONS pun TYp  MAX] umIT

E 42 » s
i A v Ry = 400 22, oL - 150F
PHL g 15 s

NOTE 2: Laad circults and veltage waveforme sre shown in Section 1.

TEXAS "9
INSTRUMENTS

FOHT QFHIGE BOR BEB0VZ ¢ DALLAS. TEXAY TiZ%Y




Philips Semiconductors

NPN general purpose transistors

FEATURES
+ Low current (max. 100 mA)
» Low voltage {max. 65V}

APPLICATIONS
» General purpose switching and amplification.

DESCRIPTION

NPN transisior in @ T0-92; SOT54 plastic package.

PNP complements: BC556 and BC557.

Product specification

BC546; BC547

PINNING

PIN DESCRIPTICN

1 emitter

2 base

3 collector
12 3
3 -

HE=

Fig1

Mans2

Simplified outline (T0-92; SOT54)
and symbol.

LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
EYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veeo coltector-base voliage open emitter
BC546 80 v
BCSA7 - 80 Y
Veeo collector-emitter voltage open base
BC546 - 85 v
BCH47 - 45 v
Vego emitier-base voltage open collector
BC546 ‘ - 8 v
BCS47 - 6 v
le collecior current (DC} - 100 mA
ica peak coflector curent |- 200 mA
™ peak hase current - 200 mA
Prat total power dissipation T € 25°C note 1 - 500 mw
Tag storage temperature 55 +150 C
T, junction temperature 150 :C
Tamn operating ambient temperature -65 +150 :C

Note

1 Teansistor mounted on an FR4 printed-circuit board,

1999 Apr 15




[7—’ SGS-THOMSON

FICROBLECTRENICS

GENERAL PURPOSE SINGLE OPERATIONAL AMPLIFIERS

UA741

= LARGE INPUT VOLTAGE RANGE

= NO LATCH-UP

= HIGH GAIN

a SHORT-CIRCLIT PROTECTION

= NO FRCQULCNCY COMPLNSATION
REGUIRED

= SANMC PIN CONMGURATION ASTIIC UATOS

= ESD INTERNAL PROTECTION

DESCRIPTION
The UA741 is a high performance monolithic  op-
eationgl amplifiet constructed v g single slicon
chip, L is inlented o1 a wide 1ange ol analoy
applicaions.

e Summng amplmer

» Voltage follower

« Inteqrator

o Active filter

+ Function gencralor
The high gain and wide range of operating voltages
provide superior performances in integrator, sum-
ming amp ifier and general feedback applicatiors.
The internal compensation network (6d0 / octavz)
insures stabi ity in closed loop creuitz.

PIN CONNECTIONS (lop view)

N o
DiFé 308
(Plastic Package) (Plasiic Micropackaga)
ORDER CODES

Pant Package
Number Temperature Range N i o
JAT4ICIE 0°c, +70°C -
JATA 40°C, +105°3 ol
ATAIMIA HRYC, +195°7 « .

Example : UAT43CN

2 — [] 7
s s~ [}

- Qffsetnuil 1

- Inverting hput

- Nor-invering input
- Voo

- Offsetnull 2

- Outout

- Vee”
-RC

R EAR GRS

Octeber 1095

I

M B



UAT41

SCHEMATIC DIAGRAM

Men-mertmg
tnpit

-

Ouput

Oftzet
MHZ
ABSOLUTE MAXIMUM RATINGS
Symbol Parzmeter HATAIM-A UAT41! UAT41C-E UF
Ve Supply Voitage 22 +22 22 )
Wi Input Veoltage - (ncte 1) +15 +15 +15 v
Vg Differential nput Violtage +30 +30 "0 v
P Fowel UIsspaton S0 HLU B0 W
_ Quiput Shert-circuit Duration Infinite o
. T.,pe Operating Free Ail Temperaiure hange | 5510 +123 i -40 10+ ot +TIJ N ’C )
T Storage Temperature Rangs T EBt0 4150 | 66104150 | 65t +150 | C;

Note - 1. The magnitudz of the input vaitage mustnevser exceet

&7 5

Rt

THOMSON

the magnitide of the positive ard negaiive supply voltde.

DERS T



VATH

ELECTRICAL CHARACTERISTICS
vee = +15V. Tamp = 25°C (unless otherwise specified)

Symbol

Parameter

Min

Typ.

Max.

Unit

Ve

Input Ofizet thage (R £ 10k)
amb = °C

Tmn s Tarrl < T
1EA

Toin < Taert € Tmas.

[ TRNT]

mv

input Offsel Cument
Toom = 25°C
Trin. & Tamt & T,

Input Bias Currernt
Tamp = 25°C
Trin. € Tamb S T,

'glg S»gnal Voltage Gain (Vo= +10V, Ry = 2k}
amb =

Trin. £ T,,.,;,STM

50
25

202

sy

Supgly Votlage Rejedtion Ratio (R« < 10kih
mb =
Trin. & Tamt £ Trax.

77
77

50

Supply Gurﬂ:nL no lozd
Tamh = 2
Tmin £ Tnmh = T

28
33

mA

Viem

nput Common Mode Vollage Rarge
Tamb = 25°C
Trin. 5 Tamp < Tmae.

=12
=12

CTMR

commor: Moae REJECHOFI Ratto (R; < 10KLD)
Touw = 35°C
Trin £ Taml: S T,

70
70

90

aB

loe

Owrtput Short-eircwit Cureent

V‘Iﬂ

ah

mA

*Yorr

Quiput Vnuaq,e Swing
Temb =25 R = 10K}
Ry = 2KQ
Trie. £ Tame £ Troax R = 10K2
Ry = 2ki}

12
t2

m ¢

SR

Stew Rale
(Vi= 10V, Ry = 2kQ, G = 100pF, Tame = 25°C, unily gain)

1

Rise Time
(¥ = +20mV, R = 2k , G = 100pF, Tams = 25°C, unity gain)

Koy

Overshoot
(Vi=£20my, R = 2K, C = 100pF, Tame = 25°C, Unity gain)

Ingul Resistance

R
GBP

Gain 3angwidth Product
= 10mV, R = 2k, €, = 100pF, 1 = 160kHz}

0.7

THD

Total Hamoenic Bistotion
(1 = 1kH2, A; = 2008, R = 2KQ, Vo = 2Vpp, C. = 300PF, Tams = 1373)

€n

Equivalest bput Noise Veltage
(f= 1K1z, Ry = 100€2)

nv
“Hz

Phase Margin

Degrees

e




UATA1

419

VOLTAGE GAIN {dB)

PEAK TO PEAK QUTPUT SWING (V)

GUTPUT YOLTAGE (V)

OPEN LOUP VOLTAGE GAIN (TYp.}

’a-"

g4

02 4

3 B 1012 4 16 180
SUPPLY VOLTAGEY N& AND Vol [2V)

74 ga0rd

TRANSIENT AEGPOMSE (Tvn.}
=
1)
2
s - l
12 I
I Ve = 215V
4 Tomp= +25°C
i A =2k
Rise time cy = 10UpF
T 5 "2 25
TIME L) 1
OUTPUT YOLTAGE BEWING
Vel ot |
* a3 2un i
= /
2 o
L
"
pr-+}
15 /
[H] ,—4/
a /
N |
0 i
3 1% 1% 20

BUPPLY YOLTAGE {z V)

[FIEE T

POWER DISSIPATION (mw)

Lyy Ses:MOMSON

VOLTAGE QAN {dB}

OPER LOOP FREQUENEY RESPONSE (TYR.)

ABSOLUTE MAXIMUM . POWER DISSIPATION

T S

1

10 900 1k 10k 100k 1M DM
FREQUENCY [Hx)

GCOMMON MODE VCLTAGE RANGE (2 V)

45 65 85 wms 126
AMEIENT TEMPERATHRE (°C)

MPUT COMMON MODE YOLTAGE
RANGE

_55°C € Ty, G +125°C

Vd

e

E] Rl 18 0
SUPPLY YOLTAGE |+ V)

MyonErd

tai T ESL

—




