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Abstract

The purpose of this thesis is to transmit information over a Wi-Fi communication. The
interesting information comes from measuring the temperature using microcontroller. And
then the resulting data will be sent to the computer through Wi-Fi technology. In this project,
the temperature is measured by TC1047 producing the analog output and filtered by second

order Sellan key low-pass filter. The received information from filter will be sent with Wi-Fi

and displayed on another computer via Wi-Fi data logging program.
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Code Timerl

#include<p30f6014.h>

_CONFIG2(FNOSC_PRIPLL & POSCMOD XT)

_CONFIG1(JTAGEN_OFF & FWDTEN_OFF)

unsigned int RTC = 0;
void ISR TlInterrupt(void)
{

RTC++;

if(RTC == 500)

TUF=0;

void Timerl(void)

{
_NSTDIS = 1;
_TI1IF = 0;
THE=1;
TMR1 = 0;
PR1 = 7373;
TI1CON = 0x8000;

int main(void)

{

_LATDO =1 LATDO;

RTC = 0;

32
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_TRISDO = 0;

Timer1();

while(1);
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Code SPI

#include<p30f6014.h>

#include "SPLh"

_FOSC(CSW_FSCM_OFF & XT PLL4);

_FWDT(WDT OFF);

_FBORPOR(PBOR_OFF & MCLR_EN);

#define Latch LATF1

void SPI1Init(void){

1/

SPI1CON = 0;

SPI1CONBDits.DISSDO = 0; // Enable SDO PIN
SPI1CONDits. MODEL16 = 0; // 8-Bit Mode0
SPI1CONbDits.MODEI6 = 1; // 16-Bit Mode0
SPI1CONDits.SSEN = 0; // SS PIN not used
SPI1CONBDits.CKP = 1; // Clock Polarity
SPI1CONDits.MSTEN = 1; // Master Mode
SPI1CONDits.SPRE = 0b000; // Secondary Prescale

SPI1CONDits.PPRE = 0b00; // Primary Prescale

SPI1ISTAT = 0;
SPI1STATbits.SPIEN = 1; // Enable SPI 1 Module
//TIECObits.SPI1IE = 1;

void SPIWriteData(unsigned char data){

unsigned char dummy;
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TRISF = 0;

Latch=1;

SPI1BUF = data; //Load Data

while(SPI1STATbits.SPIRBF == 0) //Wait for Transmission Complete
Latch = 0;

dummy = SPI1BUF; // Clear SPI1STATbits.SPIRBF

int main(void)

{
unsigned int Data[3] = {0x00,0xEE,0xAA};
unsigned int i;
SPI11nit();
while(1)
{
for(i=0;i<5;i++)
{
SPIWriteData(0x01);
}
h



Code ADC
/************************ ADCLOgglngc sk sk sk stk ok sk sk skokoskoskoskoskokok sk skokokoskok sk ko skskok sk
Hardware Nodes: dsPIC30F4011 201/P
crystal 7.3728 MHz
UART Nodes: Baud Rate 115200
AD Nodes: Sampling rate 100 microsecond

Analog Pin: AN2

| ADC

| 100usec|
Y & 4

| 400usec |

1l <& &
System Sampling 500 usec
RES is used to control ADC.
REQ is ligth if it properly works.

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

#include <p30f6014.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 ***************************/

unsigned int RTC = 0;

float VoltageOut,T;

36



37

/*********************** 500 usec Interrupt ****************************/

/*void __ attribute ((__interrupt )) TlInterrupt(void)

{
if (IFSObits.T1IF) {
IFSObits. T1IF = 0; // reset Timer 1 interrupt flag
RTC++;
if (RTC == 1000){
printf("\r h\n ");
ADCONI1bits.SAMP = 1;
while (ADCONI1bits. DONE == 0);
ADCON 1bits.DONE = 0;
[FSObits. ADIF = 0;
VoltageOut = (5.0/1024.0)* ADCBUFO;
printf("\r %f \n ", VoltageOut);
LATDbits.LATD1 =!LATDbits. LATDI;
h
RTC=0;
}
i

void ISR TlInterrupt(void)
{

RTC++;

if(RTC == 500)

{

ADCONI1bits.SAMP = 1;
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while (ADCON1bits.DONE == 0);
ADCON1bits.DONE = 0;

IFSObits. ADIF = 0;

VoltageOut = (5.0/4096.0)* ADCBUFO;
/fprintf("\r %f C \n ",VoltageOut);

T = (VoltageOut-0.5)/0.01;

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

LATDbits. LATDO =!LATDbits.LATDO;

RTC = 0;
}
_TUE=0;
}
void Timerl(void)
{
_ NSTDIS = 1;
_TIE=0;
TIE=1;
TMRI = 0;
PR1% RQB728,
T1CON = 0x8000;
}

/*********************** Mainline ***********************************/

int main(void)

{

_TRISDO = 0;

Timer1();
/ INTCON1bits.NSTDIS = 1; /* Disable netting interrupt */
/ IFSObits. T1IF = 0; /* Clear Timer] interrupt flag
i

/ IECObits. T1IE = 1; /* Enable Timer] interrupt */
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[k kR ke ck sk k Initialize Timerl ***********************************/

PR1=7373; /* Interrupt every

500 microsecond

// Sampling
rate /

// T1CONBDits.TON = 1; /* Start Timerl */
[RxEEREER AR [nitialize UART ##Hk ki koot stk stk ook ok ook
UIMODEDbits.PDSEL = 0b00; /* 8 bit data, no parity */
U1MODEDbits.STSEL = 0; /* One stop bit */
UIBRG = 3; /* baud rate

115200 */

UIMODEDbits.UARTEN = 1; /* Enable UART

Module */

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

/************ Initialize ADC **************************************/

IECObits.ADIE = 0; /* Disable Interrupt */
/************ set up pln fOr analog function **********************/
ADPCFGbits.PCFGO = 0;

ADCHSDbits. CHOSA =0b1000;

/************ Number Of Sample/HO]d ******************************/
//ADCON2bits.CHPS = 0b00;

ADCONI1bits.SAMP = 0;

/*********** Select VOltage reference ***************************/
ADCON2bits. VCFG = 0b000;

[rEERRREREER* Choose Time and Clock sample and convert ks
ADCON3bits. ADCS = 0b000010;

/*********** Channels scaning ***********************************/

ADCON2bits.CSCNA = 0;

/*********** Sample/convert sequence ****************************/
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ADCONI1bits.SSRC = 0bl11;
ADCON1bits. ASAM = 0,
ADCON3bits.SAMC = 479;

/*********** Form data reading **********************************/

ADCON1bits. FORM = 0b00;

/*********** Interrupt rate *************************************/

ADCON2bits.SMPI = 0b0000;

/*********** Tum on A/D Module *********************************/

ADCON1bits. ADON = [,

/************** Initialize Ports ***********************************/

TRISB = O0xFFFO;

while (1) { /I'loop forever
printf("\r start\n ");

while(1);

} // end loop forever

} // end Mainline



Code MATLAB for graph 3.4
X = fft(temp1);

Plot (abs(X)/3046);
loglog(abs(X)/3046);
xlabel(‘Frequency”);

ylabel(‘ Amplitude’);

Code MATLAB for graph 4.10
X = fft(temp2);

Plot (abs(X)/5004);
loglog(abs(X)/5004);
xlabel(‘Frequency’);

ylabel(‘ Amplitude’);
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TC1047/TC1047A

Precision Temperature-to-Voltage Converter

Features

Supply Voltage Range:

- TCI047: 27V o 4.4V

- TC1047A 2.5V o 5.5V

Wide Temperature Measurement Range:
-40°C to +125°C

High Temperature Converter Accuracy:
+2°C, Max, at 25°C

+ Linear Temperature Slope 10mVFC {iyp.)

Available in 3-Pin SOT-23B Package

Very Low Supply Current:

- 35uA Typical

Applications

.

.

Cellular Phones
Power Supply Thermal Shutdown

+ Temperature Controlled Fans

Temperature Measurement/instrumentation
Temperature Regulators

Consumer Electronics

Portable Battery Powered Equipment

Device Selection Table

Part Number Package Temp. Range

TC1047VNB | 3-Pin SOT-238 | -40°Cto +125°C

TC1047AVNB | 3-Pin SOT-23B | -40°C to +125°C

Package Type

3-Pin SOT-23B*

Veg

B

TC1047
TC1047A

e

Vop Vout

Note: * 3-Pin SOT-23B is equivalent o JEDEC T0O-236

General Description

The TC1047 and TC1047A are linear voltage output
temperature sensors whose output voliage is directly
proportional to the measured femperature. The
TC1047 and TC1047A can accurately measure
temperature from -40°C to +125°C. With the TC1047,
the supply voltage can vary between 2.7V and 4.4V
The power supply range of the TC1047A is from 2.5V
{0 5.5V

The output voltage range for these devices is typically
100mV at 40°C, 500mV at 0°C, 750mV at +25°C, and
175V at +125°C. A 18mVI*C voltage slope oulput
response aliows for a prediclable temperature
measurement over a wide temperature range. The
TC1047 and TC1047A are packaged in 3-Pin SOT-238
packages, making them ideal for space critical
applications.

Block Diagram
Vpp =28V o 5.5V
Cr PiCmicra®
Iicrocontroler
Vop
4 AD
TC1047A Converter

T5—4

& 2002 Microchip Technology Inc.

05214988-page 1
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TC1047/TC1047A
e

1.0 ELECTRICAL *Siresses above those listed under "Absolute Maximum Rat-
ings" may cause permanent damage to the device. These are

CHARACTER‘STECS stress ratings only and functional operation of the device at

: A . these or any other conditions above those indicated in the

Absolute Maximum Ratings’ aperation sections of the specifications i not implied. Expo-

sure to Absalite Maximum Rating canditions for extended

o - !
SUPPlY VOHAGE oo b periods may affect device reliahility.

Voitage on Any Pin with Respect to Supplies
.................................................. VSS -0.3to VDD +0.3V

Operating Temperature ... -40°Cto +125°C
Storage Temperature Range .............-55°C {o +150°C

TC1047/1047A ELECTRICAL SPECIFICATIONS

Electrical Characteristics: Unless otherwise specified, these spacifications apply for the entire supply voitage range and for
Ta =-40°Cto +125°C

Symbol Parameter Min Typ Max Units Test Conditions
Voo Supply Voltage 27 — 4.4 W TC1047
25 — o5 TCH4T7A
Ig Supply Cuwent, Operating — a5 &0 R
Ay Average Siope of Dutput Voitage - 10 — mvi*C
TPy Temperature Accuracy -2 0.5 +2 °C Ta=25°C
-3 +3.5 +3 B Ty =+125°C
— 1.0 — °C Ty =-40°C
Vour Output Voltage e 100 — mv [ Ta=+40°C
730 750 770 my Ty =25°C
1720 1750 1780 my Ta = +125°C
lout Output Source and Sink Current 100 -+ = S

e e e e —

DS21493B-page 2 & 2002 Microchip Technology Inc.
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TC1047/TC1047A

2.0 PIN DESCRIPTIONS
The descriptions of the pins are listed in Table 2-1.
TABLE 2-1:  PIN FUNCTION TABLE

Pin No. ¢
(3-Pin SOT-23B) Symbol Description
1 Voo Input Supply Voltage
2 Vout Temperature Sensor Output Terminal
3 Vasg Ground Terminal

“
@ 2002 Microchip Technology inc.

D821498B-page 3
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TC1047/TC1047A

3.0 DETAILED DESCRIPTION

The TC1047 and TC1047 A have an output voltage that
varies linearly with temperature in degrees Celsius.
Figure 3-1 shows a plot of the oulput voltage versus
temperature for the TC1047 and TC1047A. The
temperature slope is fixed at 10mV/°C, and the output
voltage at 0°C is 500mV.

FIGURE 3-1: OUTPUT VOLTAGE VS. TEMPERATURE

Vout = (10mV/'C) CTemperature “C) + 500mV
L P il T ¥ EEE LR
I
5 R " B .., VI i oy
1
B e aalartaat o S S Fmm=m——mn
I
B B e e Fom-m-mo-
7 f S el /EMG . o, Y TR AR N, Vi
= 4 : \ %
509 pommmmm T Tt = e Cipd = ——— e
f i i i i i
> 0.? ____________________ ik - -dade - s sciiin, 4 T e=x¥el | it TN e v
1 1 1 1 ! 1
Jre . e P \ LA e W N A\
I I 1 I 1 I I 1
I I I | 1 1 1 ]
0.3 __________ TS 7 oy It Te& L S¥7F AL bl s s oy g — TS E A
| I I | | | I 1 |
ety e 12€ X P Bl A A AN +A-F—2 Fo——e- el AV romm -
1 I I I I | 1 1 1
1 1 1 1 1 | 1 1 |
-4¢ -30 -20 10 0 10 20 30 40 50 60 70 80 S0 100110120 125
TEMPERATURE (°C}

“
D821488B-page 4 & 2002 Microchip Technotogy Inc.
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TC1047/TC1047A

4.0 TYPICAL CHARACTERISTICS

Note: The graphs provided following this note are a statistical summary based on a limited number of samples
and are provided for informational purposes only. The performance characteristics listed herein are not
tested or guaranteed. In some graphs, the data presented may be outside the specified operating range
{e.g., outside specified power supply range) and therefore outside the warranted range.

FIGURE 4-1: TEMPERATURE ACCURACY VS. TEMPERATURE

3
2
e
o ]
§ I \\_«—-...__,________ ﬂ: 2.5V
o . -
& Vo d 5.8V
]
2
<3
40 =25 -10 s 20 35 &9 85 80 95 "o 125

TEMPERATURE {'C}

FIGURE 4-2: SUPPLY CURRENT VS. TEMPERATURE

50
o0 = 5.5V
40
| e e M,—.—u——"
| e T D o 2.5V
a1
— 30 4
L
=
3
20
10
0 T
-40 =25 <18 5 20 35 50 85 80 s 110 125
TEMPERATURE {°C}

“

& 2002 Microchip Technology inc. D821498B-page 5
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TC1047/TC1047A

PRODUCT IDENTIFICATION SYSTEM

To order or ohiain information, &.g., on pricing or delivery, refer to the faciory or the listed sales office.

PART NO. X
Examples:
Device Temperature a) DSTEMPVYNBTR: High Precision Temp-o-
Range Voltage Converter

Device: DSTEM®: High Pracision Temp-to-Voltage Converter

DSTEMPXTR: High Precision Temp-to-Voltage Conventar

{Tape and Reelj

Temperature Range: V= -40°Cto +125°C
Package: NB = 3-pin SOT-238

SALES AND SUPPORT

Data Sheets

Products supported by a preliminary Data Sheet may have an erata sheel describing minor opsrational differences and recom-
mended workarounds. To determine if an ewata sheet exists for a particular device, please contact one of the following:

1. Your local Microchip sales office
2. The Microchip Corporate Literature Center U.S. FAX: (480) 782-7277
3. The Microchip Worldwide Site fwww.microchip.com}

Please specify which device, revision of silicon and Data Sheet (include Literatura #) vou are using.

New Customer Notification System
Register on our web site (www.microchip.com/en} to receive the most cusrent information on our products.

“
& 2002 Microchip Technology inc. D&21498B-page ¢
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