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Abstract

This thesis has brought dsPIC30F6014 20I/P microcontroller applied be able to control the as you wish
temperature. In the control system will have inspection temperature by measured temperature and returns to
the microcontroller for processing so the temperature measurements compare with preset temperature .If the
temperature determinable sensor is lower than the temperature we defined , Microcontroller will be order to
stop work Heaters if the temperature determinable sensor is greater than the temperature we defined ,
Microcontroller will be ordered to work Heaters. Process starting method the design of circuits and learn
electronic circuits that the required to use in temperature control. And using computer C programming to
check temperature. Then bring the process to microcontroller .By using concept the mode control system  on-
off and ,Finally of the experiment will find that the control system design can be temperature control equal

the temperature we set have The error level is acceptable.
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STRONG PULL-UP FOR SUPPLYING DS18820 DURING TEMPERATURE
CONVERSION Figure 2

e

R |
up _gmx Ny ,é, ,‘l;,vm

L

DSIER2Y

i 233 msaonuuldlni@es R Pull-up

Y

1 t:w ] ad A 3 W= o 1
2. do'lEeel¥suLn VDD (External power supply) 35 Haziufiden1dfiumnni

USING Vop TO SUPPLY TEMPERATURE CONVERSION CURRENT Figure 3

TOOTHER
-WIRE DEVICES

DEIESI0

3V -5V

XDy % Vo

EXTERNAL =3V « =8}
up i 4! o D CppLY

sl 2.34 mseeuvvaelWEesifu VDD

a

mganginoin Idain DS18s20 aslinnunzideammlaz 0.5 C vua 9 ia
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i RIS e ol B
MSb {unit = “C) Lsb
SIS |S|SI8 S8 S5 |MSB
TEMPERATURE | DIGITAL OUTPUT | DIGITAL
(Binary) OUTPUT
{(Hex)
8§52 Q000 0101 0101 0000 (550h*
+125%C GO0 D000 1111 1010 QOF AR
+25.0°C 0000 0000 0011 0010 0032h
{800 OO0G D000 D000 BOOE o001h
0RG QOO0 QOO0 0000 DO O0G0h
-0,8%C i1 P ealill 1111 FFFFh
-25.0°C 1111 1118 3100 1110 FFCERQ
-35°C FI11 1118 10061 0010 FFo2h

e
*The power on reset register value is +85°C

maef 2.1 anuduiuisgningunginuaneina

N15N191UUDY Alarm TH, TL
[ ~ Y o a [ @ 9 1 ad
¥d91n DS18520 ldimstlasgurgiosnuuiluduaviad Agarninazgn

i lnlS suifienfiu TH, TL moamaiiiaue 9 Ga d@audt TH, TL Suuia 8 0 udine
a a o al)s R Ao Py o o = = v
nlSeuieuiulae Sufzdada LSB va4 DS18520 N4 l1/1iwed nasnmsuineuudd

' a 1 ' ' < 4 o {
AQAUNDININAD TH #301108n31 TL /1 Alarm Flag Nozgaise 1o 1aAn1ui Alarm

1oa o o ' o v
Flag gianag sufazuanaiieonun 143 uanaveefids Search command 15130197 11

E4
o

811 DS18520 s 1dnun Taglidoelas1u DS18S20 Hazid
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3.2.1 193 DS18S20

H
=~

mauaisudon DS18s20 tieanndefiisideamslumsiagaingiibndesmaszuuiiai
a £ o o &Y 3 ' '
ansa@umeldlusze Inadumnzdmiusguiauuy 1-Wire gagimnzninluudvesniy
Y J ' Ao 1 o ' Ao Yy o a
azanlums nuszezraveaidazgaiifaanuulndivesminia ldlisvauauianaiaves
" @ 9 = 1 d'y ] o 1 dy 9}\1 =) L4 Illsl
aiald 2 esrnaiFeaniaiiuidosmsanuuindiniiianselilediues DS18S20 unula

= @ a

Falszauanuianmaniosndt 0.sedeneaiiee

3.2.2 dsPIC30E6014 201/P

dwihfiUszuanadneg W g miumseumeuugi Tashamsauld luszidiuna
A o 9 o a 4
o U 15l unsarugunis ON / OFF msiauvessnaos

3.2.3 @IULAAIHE

SnyazIagA1IMUIYeI1 LCD Tugan1d LCD 16x2 Line

31 3.3 LCD 16 x2 Line



51 3.4 LD M1Flua4es

Pin No. Symbol Description Level Function
1 VSS Ground < ov Ground
Power (4> % »
2 VDD 4 +sv [defunseaulwides +sv
Supply
1 2 o A o 9,
AOAUITIAUND LT UAMUITNUDINIT
3 VO LCD Contr ¢ \
TGNG]
RS = 0 Mungiadesmsfadef s tame A
Regist : ]
4 RS 3 8 H/L  [(Instruction Register)
Select <2y a 1o aa sy
RS = 1 HUIEDIADINITAAADNLIINADTUDYA
(Data Register)
R/W = 0 nuedadesnisieudoya lds LeD
5 R/W Read/Write | H/L i
uga
R/W = 1 Munefadesmseudeyanin LCD Tuga
6 E Enable |H, H->L| Enable Signal
7-14 | DB0-DB7 | Data Bus H/L | Data Bus Line
15 A |[Back Light Al - | Back Light +5V (dmSugun® Back Light)
16 K |Back Lightk| - | Back Light 0V (dm35ugun® Back Light)

gﬂ' ) ] Y Y
MINN 3.1 WTL!WUQ‘U@\‘IGU'ILL'ﬁgﬂu'WIﬂ151‘ﬁ\ﬂu"ll@\‘l LCD IJJ@,@
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3.2.4 POSITIVE VOLTAGE REGULATORS
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U 3.5 7995 VOLTAGE REGULATORS
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T1/5un3un1sAIVANQUNYNUVY on-off

Rk Rk kR okkk ADCLoggIng.c *4* ks kit tokskakok kookcok ook ok
Hardware Nodes: dsPIC30F6014 201/P
crystal 7.3728 MHz
UART Nodes: Baud Rate 115200
AD Nodes: Sampling rate 100 microsecond

Analog Pin: AN2

| ADC |

| 100usec |

| 9900usec |

System Sampling 100 msec
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RES is used to control ADC.

REO is ligth if it properly works.

*********************************************************************/

#include <p30f6014.h>

#include <dsp.h>

#include <math.h>

#include <stdio.h>

/*********************** COnﬁguration Fuse *************************/

_FOSC(CSW_FSCM_OFF & XT_PLL4); /* Fuses for 7.3728MHz crystal */

_FWDT(WDT _OFF);

_FBORPOR(PBOR_OFF & BORV 27 & PWRT 16 & MCLR_EN);

_FGS(CODE_PROT OFF);

/*********************** Global Variables ***************************/

#define Tref 47.0

unsigned int RTC = 0;

float VoltageOut,T,e;
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/*********************** 500 usec Inter‘l‘upt **************************ﬂ:*/

void ISR _TlInterrupt(void)

RICHt;

_TIIF=0;

void Timerl(void)

_NSTDIS = 1;

_TIIF =0;

TIgE 1

TMR1 = 0;

PRIE=17372:

T1CON = 0x8000;

[tk sk stk R SRR R /[ [ e et el sl sl ks ok ok ok ko
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int main(void)

_TRISDO = 0;

Timer1();

/************* Initialize UART ************>l<*******ﬂ:***************/

UIMODEDbits.PDSEL = 0b00; /* 8 bit data, no parity */

UIMODEDbits.STSEL =0; /* One stop bit */

U1BRG = 3; /* baud rate
115200 */

UIMODEDbits. UARTEN = [; /* Enable UART Module
*/

U1STADbits. UTXEN = 1; /* One at a time */

[ECObits.ADIE = 0; /* Disable Interrupt */

[tk et up pin for analog FUnCtion sk sttt sttt stk o /

ADPCFGbits.PCFGO0 = 0;

ADCHSDbits.CHOSA = 0b0111;

[k Number of Sample/Hold stsfe sl s s s otk ol ol ekl st skof stk ok ok sk ok



//ADCON2bits.CHPS = 0b00;

ADCON1bits.SAMP = 0;

/*********** Select Voltage reference ***************************/

ADCON2bits.VCFG = 0b000;

[tk Choose Time and Clock sample and convert i/

ADCON3bits. ADCS = 0b000010;

/*********** Channels SCaning **ﬂ:********************************/

ADCON2bits. CSCNA = 0;

/*********** Salnple/Convert Sequence ****************************/

ADCON1bits.SSRC=0b111;

ADCON1bits. ASAM = 0;

ADCON3bits. SAMC = 479;

/*********** Fonn data l'eading **********************************/

ADCON 1bits. FORM = 0b00;

/*********** Inte]TUpt rate *************************ﬂ*******#’***/

ADCON2bits.SMPI = 0b0000;

Sk Ty on A/D Module sttt f sl sk st s s sk s skt sk sk sk ok stk sk ok kR

ADCONI1bits. ADON = 1;
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SRSk Rk T ita]ize Ports * ARkttt stttk stk ok sk ok skok ok

TRISB = 0xFFFO;

TRISD = TRISDbits. TRISDO = 0;

[IRCanoniclnit(&BPsFilter);

while (1) { // loop forever

if(RTC >= 100)

ADCONI1bits. SAMP = 1;

while (ADCON1bits.DONE == 0);

ADCON1bits. DONE = 0;

IFSObits. ADIF = 0;

VoltageOut = (5.0/4096.0)* ADCBUFO0;

T = (VoltageOut-0.5)*100.0;

e=Tref-T,

if(e>= 0.5){

LATDbits.LATDO = 0;
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ife <=-0.5){

LATDbits.LATDO = 1;

printf("\r %0.4f \n ",(double)T);
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