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Partie Commande

Partie Opérative

Matiére Entrant

Matiére Sortant

Valeur Ajouter

Peripheral Interface Controller

Hexadecimal

T\ a e Laboratory Virtual Instrumentation Engineering Workbench

VSPE Virtual Serial Ports Emulator

I/0 Input / Output

Random Access Memory

Read Only Memory

Electrically Erasable Programmable Read Only Memory

Digital Signal Processor

CLKIN Clock Input

sl i Clock Output

A/D Analogue / Digital

Serial Peripheral Interface

UART Universal Asynchronous Receiver/Transmitter

USART Universal Synchronous/Asynchronous Receiver/Transmitter

ICSP In-Circuit Serial Programming

DC Analog-to-Digital Converter

>

e Negative Positive Negative transistor

cD Liquid Crystal Display

-

Bit par seconde

TTL Transistor—Transistor Logic

Recommended Standard-232
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Key Features PIC16F873A PIC16F874A PIC16F876A PIC16F877A
(Operating Frequency DC - 20 MHz DC - 20 MHz DC - 20 MHz DC - 20 MHz
Resets (and Delays) POR, BOR POR, BOR POR, BOR POR, BOR
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)
Flash Program Memory 4K 4K 8K 8K
(14-bit words)
[Data Memory (bytes) 192 192 368 368
[EEPROM Data Memory (bytes) 128 128 256 256
Interrupts 14 15 14 15
1/0 Ports Ports A, B, C Ports A, B.C, D, E Ports A,B, C Ports A, B, C, D,
Timers 3 3 3 3
Capture/Compare/PWM modules 2 2 2 2
Serial Communications MSSP, USART MSSP, USART MSSP, USART MSSP, USART
Parallel Communications -_ PSP —_ PSP
10-bit Analog-to-Digital Module 5 input channels | 8 input channels | 5input channels | 8 input channels
lAnalog Comparators 2 2 2 2
Instruction Set 35 Instructions 35 Instructions 35 Instructions 35 Instructions
Packages 28-pin PDIP 40-pin PDIP 28-pin PDIP 40-pin PDIP
28-pin SOIC 44-pin PLCC 28-pin SOIC 44-pin PLCC
28-pin SSOP 44-pin TQFP 28-pin SSOP 44-pin TQFP
Reference 5 28-pin QFN 44-pin QFN 28-pin QFN 44-pin QFN
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rorin (no ermor) [ b General Settings Timeout Value
] Serial SettingsBaud Rate
) L Serial Settings:Data Bits
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if (URRT1 Data Ready())

180 H i = UART1 Bead():; delay ms(100);

if (i==13 && add>0)

—-; temp ref= EEPROM Read(add); delay ms(100): }
(i==32 && add<=15)

gad(add): add++;delay m=(100): }

1 True 't
| ~~

: oad ) oS! gyo gafs D @ Sl LTIV

J//}/ transfet de la temperture "ref" & l'interface ///////11/111
D C=temp_ref/10:
Ref Temp RET=temp_reft10;
N Fabe] Text To Usart('s");
! UBRTI firite (D_C+42);
. UBRTL irite (RET+42) ;
concatenatedfstring MNow Ternp 150 UART1 Write(0x0D);
Bxod] . URRTL fizite (0x0R);
l . delay ms(30);
J//4/1/1/] transfet de la temperture "actuelle" 4 1'interface ///

D Cetemp_Im3s/10;
RET=Comp ] g

—
. Text_To Usart("1");
read buffer / { UART1 Write (D C+48);
13 J . : UBRTL firite (RET+42);
Ex| T .

abe =
UART1 Write(0x0D);
150 UARTL Write(0x02);
delay ms(50);
Text_To Usart('C");
183 UART1 Write(cool+48);
UART1 Write (0x0D);
UBRTI Write (0s03);
delay ms(50);
Ref Temp . Text To Usart('=");
UART1 Write(hot+4E);
UART1 Write(0x0D);
1m0 UARTL Write(0x02);
delay ms(50);

Now Temp
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. { . void adc()
E if(temp lm3s==(temp ref+3)){ //cool . {
BORTC.b0=1; // led cool on - 5terr.p_lrr.£5 = ADC Read(2); // Get 10-bit results of AD conversion
FRIC B T ?ff ‘temp 1m35 = (temp 1m35 )/2.046;
BORTC.b4=1; // puiss cool fanl on 5‘ - -
BCRTD,b3=1; // puiss cool fanl on
BORTC.b5=0; // puiss hot off
cool=1;
hot=0;
B if(temp Im35==(temp ref)){ //hot
BORTC.bO=0; // led cool off
BORTC.b1=1; // le=d hot on
BORTC.b4=0; // puiss cool fanl off
PBORTD.b3=0; // puiss cool fang off
BORIC.bS=1; // puiss hot on
cool=0;
hot=1;
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Bill Of Materials For TEMP_INTERFACE

2016, 11mercredi, mai
AM 09:32

Bill Of Materials For TEMP_INTERFACE

Design Title - TEMP_INTERFACE
Author :GHRIBI_ALI
Revision =
Design Created -dimanche, mai 08, 2016
Design Last Modified : mercredi, mai 11, 2016
Total Parts In Design : 28

9 Resistors

37

Quantity: References Value Order Code
3 R1-R3 10k H1K
1 RS RS H1K
2 R6, R9 1k H1K
3 R7, R8, R10 330 H1K
2 Capacitors
Quantity: References Value Order Code
2 Cc1,C2 22p Maplin WX46A
1 Integrated Circuits
Quantity: References Value Order Code
1 U1 PIC16F877A

3 Transistors

Quantity: References Value rder
3 Q1-Q3 BC548
6 Diodes
Quantity: References Value Order Code
1 D1 Cool_LED
1 D2 Hot_LED
3 D3-D5 1N4001
1 D10 alarm_LED
7 Miscellaneous
Quantity: References Value Order Code
1 COM1 COMPIM
1 LCD1 LMO44L
1 LM35
3 RL1-RL3 12V
1 X1 CRYSTAL

mercredi, mai 11, 2016 09:30:35 AM
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NNational Semiconductor

LM35

November 2000

Precision Centigrade Temperature Sensors

General Description

The LM35 series are precision integrated-circuit temperature
sensors, whose output voltage is linearly proportional to the
Celsius (Centigrade) temperature. The LM35 thus has an
advantage over linear temperature sensors calibrated in
° Kelvin, as the user is not required to subtract a large
constant voltage from its output to obtain convenient Centi-
grade scaling. The LM35 does not require any external
calibration or trimming to provide typical accuracies of £¥4°C
at room temperature and £%°C over a full =55 to +150°C
temperature range. Low cost is assured by trimming and
calibration at the wafer level. The LM35's low output imped-
ance, linear output, and precise inherent calibration make
interfacing to readout or control circuitry especially easy. It
can be used with single power supplies, or with plus and
minus supplies. As it draws only 60 pA from its supply, it has
very low self-heating, less than 0.1°C in still air. The LM35 is
rated to operate over a -55° to +150°C temperature range,
while the LM35C is rated for a —40° to +110°C range (-10°
with improved accuracy). The LM35 series is available pack-

aged in hermetic TO-46 transistor packages, while the
LM35C, LM35CA, and LM35D are also available in the
plastic TO-92 transistor package. The LM35D is also avail-
able in an 8-lead surface mount small outline package and a
plastic TO-220 package.

Features

m Calibrated directly in ° Celsius (Centigrade)
Linear + 10.0 mV/°C scale factor

0.5°C accuracy guaranteeable (at +25°C)
Rated for full -55° to +150°C range
Suitable for remote applications

Low cost due to wafer-level trimming
Operates from 4 to 30 volts

Less than 60 pA current drain

Low self-heating, 0.08°C in still air
Nonlinearity only £%4°C typical

Low impedance output, 0.1 Q for 1 mA load

Typical Applications

+Vs
(4V 70 20v)
| outpur
LM3g 0 MV+10.0 WV/°C
= DS005516-3

FIGURE 1. Basic Centigrade Temperature Sensor
(+2°C to +150°C)

+Vs

LM3s5 Vour

I 3~
—Vs
DS005516-4

Choose Ry = -Vg/50 pA

V our=+1,500 mV at +150°C
= 4250 mV at +25°C
= -550 mV at -55°C

FIGURE 2. Full-Range Centigrade Temperature Sensor

© 2000 National Semiconductor Corporation

DS005516
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FLASH <{=#—] Program Counter |<} @ =
Program
Memory RAM >
8 Level Stack File
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Bus e RAM Addr(") EORIB
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I Instruction reg I
i 7 1 Indirect
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T  declaration des variables [/ /111111111111
short int temp_ref ,add ;
char temp[7],temp35[12];
unsigned char i, D_C,RET ,D_D,D_U;
int x,coolhot temp_lm35;
T  divection des pins led /1711111111011
/[ Led pinout settings
shit LCD_RS at RB2_bit;
shit LCD_EN at RB3_bit;
sbit LCD_D7 at RB7_bit;
shit LCD_D& at RBG&_bit;
shit LCD_DS at RBS5_bit;
shit LCD_D4 at RB4_bit;
// Pin direction
shit LCD_RS_Direction at TRISB2_bit;
shit LCD_EN_Direction at TRISB3_bit;
shit LCD_D7_Direction at TRISB7_bit;
shit LCD_DE_Direction at TRISB6_bit;
shit LCD_DS_Direction at TRISBS_bit;
shit LCO_D4_Direction at TRISB4_bit;
Led_Cmd(_LCD_FIRST_ROWY);
[T [ Lecture de 1a Temperature////1/111111111111111
void adc()
{
temp_lm35 = ADC_Read(2); // Get 10-bit results of AD conversion
temp_lm35 = (temp_Im35 )/2.046;
}
H111111111] transfert du text a l'interface graphique //////1//////1/1111]
void Text_To_Usart(unsigned char *m)
{
unsigned char j;
i=0;
while{m[j] 1= 0)
{ UART1_Write{m[jl); j++; }
}
[1111111{] fonction pour pour minimiser I'utilisation de la RAM /////{//]
void LCD_constOut(unsigned char row, unsigned char col, const char *str)
{
while[*str)
{LCD_chr({row, col++, *str++) ;}
}
[T T rester Va Temperature/ /[T 1T1T1HTTTTTITETTDE
void test_normal()
{
if(temp_lm35==(temp_ref+5)){ //cool
PORTC.b0=1; // led cool on
PORTC.b1=0; //led hot off

PORTC.bd=1; // puiss cool fanl on
PORTD.b3=1; // puiss cool fan2 on
PORTC.b5=0; // puiss hot off

cool=1;

hot=0;

}
if(temp_Im35==(temp_ref]}{ //hot

41

PORTC.b0=0; // led cool off
PORTC.b1=1; //led hot on

PORTC.b4=0; /{ puiss cool fanl off
PORTD.b3=0; // puiss cool fan2 off
PORTC.b5=1; // puiss hot on
cool=0;
hot=1;
}

}

void test_demarage()

{

if(temp_Im35>(temp_ref+5)){

PORTC.b0=1; //led cool on
PORTC.b1=0; //led hot off

PORTC.b4=1; /{ puiss cool fanl on
PORTD.b3=1; // puiss cool fan2 on
PORTC.b5=0; // puiss hot off

cool=1;

hot=0;

}

if{temp_lm35<(temp_ref)}{ //hot

PORTC.b0=0; // led cool off
PORTC.b1=1; //led hot on

Jfeool

PORTC.b4=0; /{ puiss cool fan1 off
PORTD.b3=0; // puiss cool fan2 off
PORTC.b5=1; // puiss hot on

cool=0;

hot=1;

}
}

I e Pregramme Principale// /1111111111111,

void main()

{

[T ehargement eeprom par les valeurs de reference /

EEPROM_Write (0x00,0x19);
EEPROM_Write(0x01,0x1A);
EEPROM_Write (0x02,0x18);
EEPROM_Wirite(0x03,0x1C);
EEPROM_Write(0x04,0x1D);
EEPROM_Write (0x05,0x1E);
EEPROM_Write(0x06,0x1F);
EEPROM_Write (0x07,0x20);
EEPROM_Wirite (0x08,0x21);
EEPROM_Write (0x09,0x22);
EEPROM_Write (0x0A,0x23);
EEPROM_Write (0x0B,0x24);
EEPROM_Write (0x0C,0x25);
EEPROM_Write(0x0D,0x26);
EEPROM_Write (0x0E,0x27);
EEPROM_Wirite (0xOF 0x28);

LT T

TRISD =0x00;
TRISA =0b000100;
TRISC =0b10001100;

// temp=25
// temp=26
/[ temp=27
// temp=28
/[ temp=29
// temp=30
} temp=31
// temp=32
// temp=33
// temp=34
// temp=35
// temp=36
/] temp=37
J/ temp=38
// temp=39
// temp=40

.. =0x19
o = Ox1A
.. =0x1B
e =0x1C
.. =0x1D
o =Ox1E
.. =0x1F
.. =0x20
e =0x21
e =022
e = 0x23
o = 0x24
. =025
.. =0x26
e =027
. = 0x28
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PORTC.b0=0; //led cool off
PORTCb1=0; //led hot off
PORTC.b4=0; // puiss cool off
PORTD.b3=0; // puiss cool off
PORTC.b5=0; /f puiss hot off
UART1_init(9600);
delay_ms(50);
Led_Init();
Led_Cmd(_LCD_CURSOR_OFF);
LCD_constOut(2,6,"TEMPERATURE") ;
LCD_constOut(3,4,"SYSTEME_CONTROL") ;
delay_ms(1000);
Led_Cmd(_LCD_CLEAR);
LCD_constOut(1,7,"2EME_ANNEE") ;
LCD_constOut(2,3,"MASTR_ELECTROMIQUE") ;
LCD_constOut(3,7,"GHEIBI ALI") ;
LCD_constOut(4,7,"ENCAD_TIR") ;
delay_ms(1000);
Led_Cmd(_LCD_CLEAR);
LCD_constOut(2,5," ANNEE_UNIVER") ;
LCD_constOut(3,5,"2015 *** 2016") ;
delay_ms(1000);
Led_Cmd(_LCD_CLEAR];
g
while(1)
{
LCD_Out(1,1,"Now temp:") ;
LCD_Out(2,1,"Ref temp:") ;
LCD_constOut(4,1,"SYSTEM_CONTROL_TEMEP") ;
IntToStr{temp_lm35,temp35);
LCD_Out(1,10,temp35) ;
IntToStr{temp_ref,temp);
LCD_Out(2,10,temp);
delay_ms(20});

/11/[ transfet de la temperture "ref" a l'interface /////////]]],

D_C=temp_ref/10;
RET=temp_ref%10;
Text_To_Usart("R");
UART1_Write(D_C+48);
UART1_Write(RET+48);
UART1_Write(0x0D);
UART1_Write(Ox0A);

delay_ms(50);

J11111111] transfet de la temperture "actuelle” a I'interface //,
D_C=temp_Im35/10;
RET=temp_lm35%10;
Text_To_Usart("N");
UART1_Write(D_C+48);
UART1_Write(RET+48);
UART1_Write(0x0D);
UART1_Write(Ox0A);
delay_ms(50];

Text_To_Usart("C");
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UART1_Write(cool+48);
UART1_Write(0x0D);
UART1_Write(0x0A);
delay_ms(50);

Text_To_Usart("H");
UART1_Write(hot+48);
UART1_Write(0x0D);
UART1_Write(0x0A);
delay_ms(50);
test_demarage();
test_normal();
adc();
I T i data s received [///11111111011111 1)
if (UART1_Data_Ready())
{i=UART1_Read(); delay_ms(100);
if (i==13 && add=>0)
{ add--; temp_ref= EEPROM_Read(add); delay_ms(100}); }
else if (i==32 && add<=15)
{ temp_ref= EEPROM_Read(add); add++;delay_ms(100); }
1
LI LT
ifiButton(&PORTC, 2, 10, 0) && add=>0)
{ add--; temp_ref= EEPROM_Read(add); }
if{Button({&PORTC, 3, 10, 0) && add<=15)
{ temp_ref= EEPROM_Read(add); add++; }
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Résumé en francais :
En raison de I'évolution de la pure scientifique atteint par I'humanité d'aujourd'hui, en raison des techniques et des technologies

de plus en plus de jour en jour, qui a produit une énorme quantité de dispositifs et équipements utilisés dans les installations
industrielles, et la nécessité croissante de superviser et de surveiller la patrouille de suivi et de la collecte de données et
d'archivage, et parmi ces données importantes a collecter et un suivi est la température , Etant donné I'importance du suivi de
température, la conception et la livraison de la collection de cartes électroniques et de suivi surveillance de la température et de
.contréle pour adapter |'environnement.

Cette carte est basée sur la farine controlée, qui appartient a la famille PIC16F877A qui recgoit la température du receveur
thermique LM35 et enregistré par le programme dans le contréleur et I'éditeur par le logiciel Almicrosa le contréleur de

Le suivi mémoire pour fonctionner hors tension et les systémes de refroidissement et de la chaleur du milieu environnant ,
et le contréle est basé sur la carte électronique ou par un logiciel informatique installé, prétendant périphériques fantomes de
laboratoire en utilisant LABVIEW et RS232 protocole de communication série pour communiquer avec la carte électronique

logiciel LABVIEW nous permet de créer une interface t Sumih la carte dans une déclaration aux changements de
température et de I'état du systéme de climatisation océan et la nature du contact, et aussi pour nous permettre de contréler et
.de prévisibilité pour le spectre apres I'envoi des commandes

Mots-clés: microcontréleur, température, LM35 receveur, programme micro ¢, programme LABVIEW, protocole de
communication RS232, environnement systéme de conditionnement

Summary in English :
Because of the evolution of scientific sheer reached by humanity today, because of the techniques and technology growing from

day to day, which produced an enormous amount of devices and equipment used in industrial plants, and the increasing need to
oversee and monitor follow-up patrol and the collection of data and archiving, and among these important data to be collected
and follow-up is the temperature , Given the importance of follow-up temperature, design and delivery of electronic card
..collection and follow-up temperature monitoring and control to adapt the surrounding environment

This card is based on the controlled flour, which belongs to the PIC16F877A family who is receiving the temperature of the
thermal catcher LM35 and saved by the program in the controller and memory editor by software micro c is controlled run off
and cooling systems and heat the surrounding environment , Monitoring and control is based on the electronic card or by
computer software installed on it, claiming laboratory phantom devices using LABVIEW and RS232 serial communication
protocol to communicate with the electronic card

LABVIEW software enables us to create an interface t Sumih the card through a statement to temperature changes and
the state of the ocean air-conditioning system and the nature of the contact, and also to enable us to control and predictability
.for the spectrum after sending commands

Keywords: microcontroller, temperature, catcher LM35, program Micro c, LABVIEW program, protocol communication RS232,
conditioning system surroundings



