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Abstract

The Monitoring system has been used for many years ago. It was utilized for
recording many kinds of data for analysis. Then, these data will be used to predict
what it should occur. According to data analysis’s result, we can carefully plan to
hand on that problem. The monitoring system, in this thesis, consists of two types.
Type one for using with host computer (1 unit) and type two are clients (this thesis
has 1 unit). All units consist of Microcontroller and interfacing circuit for amateur



radio. For client unit its addition some sensor (depend on purpose of measuring) and
Solar system but host unit. '

On the operation, all clients unit (so call beacons unit) will be installed to many
positions on the certain area (usually is a very big area) in rang of propagation radio
signal. User can easily access to all of client unit for getting data by only clicking on
screen (GUI) of host computer. With intelligent programming software that was
installed on host/client unit, all units can automatically working together. We don’t
need to journey to client units for checking/recording data any more. This will reduce
very much of payment.
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2. Tilsupsudvvesdunsoagn (Mm% uu MCS-51 AC3)
Tsunswazerunsahdumanmniuuuans dausueeluld 131y cDROM 93

dzainaomiti lWannae

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

/* Example Program For ET-BASE51 AC3 V1.0 *
/*MCU : AT89C51AC3(XTAL=29.4912 MHz) */

/* - Run X2 Mode (58.9824 MHz) */

/* Compiler : Keil C51 (V7.50) */

/* Write By : MR.ATTASIT LASAKUL (KMITL Dslabs) */
/* Descrip : Waiting for Command from Main(PC) */

* then process and send back the  */
/* Information via Wireless */
/******************************¥¥¥¥-- * k¥ '***/

/* Include Section */

#include <reg52.h> // Standard 8052 SFR : File
#include "delay_ac3.h"

#include "lcd_2line7_ac3.h"

#include <stdlib.h>

#include <stdio.h>

#include <string.h>

/* AT89C51AC3 SFR */

sfr CKCON = 0x8F; // Clock Control
sfr P4 = 0xCO0; // Port P4
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/17 Segmet Display (for Testing)
priksaarRi 1O PORT *rsessess]
sbit MXCLK =P4"3;

shit MXLLDB = P4"1;

sbit MXDAT =P4~2; -

fexkx INT-RAM WORKING AREA *#¥*/

unsigned char DISBUF([8];

char buf_Tempe[15]={"0',\0",\0",\0",\0'
\0LN0LN0 NN
N\ONONONONO'Y

sbit Relay sound = P177; // For Sound out
sbit Relay PTT =P41; // For Control PTT
sbit Sw_unit=P172; //For Switch : Notuse by now

sbit Relay in0=P23; //Check #0 :Notuse by now

sbit Relay bit0 = P220; // Out put relay #0

sbit Relay_in1 =P2~2; // Check #1 :Notuse by now
sbit Relay bitl = P2*1; // Out put relay #1

sbit data_bit = P0~0;/ IN/OUT PIN for DS1820

//*** Just for Testing ****
sbitIn_sw6 = P0"1;
sbi\t In_sw5 =P0"2;
sbit In_sw4 = P0"3;
sbit In_sw3 = P0"4;
sbit In_sw2 = P0"5;
sbit In_sw1 = P0"6;

sbitIn_sw0 = P0"7;
// max7219 segment code
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unsigned char code SEGTABI16] = {0x7E,0x30,0x6D,0x79,
0x33,0x5B,0x5F,0x70,
0x7F,0x7.B,0x77,0x1F,
0x4E,0x3D,0x4F,0x47};

unsigned char led_buf{16];

unsigned char Txn;

unsigned char Txcnt,Rxcnt;

bit TX_OK,RX_OK;

unsigned char Txbuff[10};

unsigned char Rxbuff[10];

/* User Define Function */
unsigned int ;
unsigned char gencrc(unsigned char *m);
unsigned char touchbyte(unsigned char d);
unsigned char touchreset(void);
void readrom(void);
void skiprom(void);
void converttemp(void);
void delay(char 1);
void readscratchpad(unsigned char *scratch);
void dmsec (unsigned int count);
void mxbyte (unsigned char add,unsigned char dat);
void mxset (void);
void mxload (void);
[perkssrrrrts START MAIN PROGRAM ### i)/

void main()
{

char ch_char[20};

unsigned char ch;

_ unsigned char tempbuf{10];

int i,j.k.5;
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float tp;
CKCON = 0x01; // Tnitial X2 Mode (58.9824 MHz)
/| CKCON = 0x00; // x1 mode
/* Initial MCS51 Serial Port */
TMOD &= 0x0F; - // Reset old Timerl Mode Config
TMOD |= 0x20; // Update Timerl = 8 Bit Auto Reload
SCON = 0x50; // Serial Port Mode 1 (N,8,1)
ES =1 // Enable Serial Interupt
ET1 = 0; // Disable Timer1 Interrupt
PCON &= Ox7F; J/ SMOD1 = 0 (Disable Double Baudrate)
//TH1 = 0x80; // Timer1 Baudrate 1200BPS / 58.9824 MHz
J/TL1 = 0x80;
TH1 = 0x00; // Timerl Baudrate 600BPS / 58.9824 MHz

TL1 = 0x00;

TR1 = 1; /I Start Timer] Generate Baudrate
TI =1; //-Set TI to send First char of UART
1E = 0x90; // Enable Interupt

Relay in0=0x01; /Setinput

Relay_inl = 0x01; //Set input
Relay_bit0=0x01; // Relay off
Relay bit1=0x01; // Relay off

Relay PTT = 0x01;
Relay_sound =0x01;
delay_ms(2000);

led_init(); // Initial LCD in 4-bit mode 1 line
led_putstr(linel," "
lcd_putstr(line2," ";

led_putstr{linel,"-TEST PROGRAM-");
delay_ms(2000);
N Setup Time for Temperature DS1820
delay_ms(500);

skiprom();
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converttemp();

' delay(25); //7 interrupt 20000
skiprom();
readscratchpad(tempbuf);

Relay PTT=0x01; //Off PIT
‘if(Sw_unit) ch = 0x02;
else ch = 0x01;

for(1=0;1<5;1++)

{
k =0x01;
for (j=0;j<=T;j++) {//Display G->F->E->D->C->B->A->DP
for (i=0;i<=7;i++) DISBUF[il = k;

mxload ();
dmsec (500);
k=k<<1;
}

}
// led_putstr(linel,” TEST PROGRAM 8

// lcd_putstr(line2,"FOR LMSAR MODULE");

Jf--—------- Start Program Loop

while(1)

{

// led_putstr(linel,” TEST PROGRAM AH

// led_putstr(line2,"FOR LMSAR MODULE");
Rxcnt=0;
RX _OK =0;

//Display Temp on 7 Segment while nothing comming

while(Rxcnt!=4)

I lcd_putstr(line2," ");
delay ms(500);
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skiprom();
converttemp();
delay(25);
skiprom();

- readscratchpad(tempbuf);

/I led_putstr(line2,” ")
if(tempbuf[1] == 0)
{

tp = (floattempbuf{0}/2;
sprintf(buf_Tempc,"%05.2" p);

}
~else
{
tp = ~tempbuff0] + 1;
tp = tp/2;
sprintf{ibuf_Tempc,"%05.2{",tp);
}

/! lcd _putstr(line2,buf_Tempc);
ch_char{0]=buf_Tempc[0};
ch_char{1]1=\0";
i=atoi(ch_char);
DISBUF[0] = SEGTABIi};
ch_char[0]=buf_Tempc[l];
ch_char{1]=\0";

. #=atoi(ch_char);
k= SEGTABIil;
k |=0x80;
DISBUF[1] =k;
ch_char[0]=buf_Tempc[3] ;
ch_char[1]=\0";
i=atoi(ch_char);

DISBUF[2] = SEGTABIil;
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ch_char{0] =buf_Tempc[4];
ch_char[1]=\0";
i=atoi(ch_char);
DISBUF[31= SEGTABIil;
mxload O;
delay_ms(1000);
}
/- Operation if this Unit has been selected —
if(Rxbuff[0]==ch) .
{
/Ned_putstr(linel,” THIS UNIT HAS ")
~ //1cd_putstr(line2," BEEN SELECTED! ");
led1_putstr("THIS WAS SELECTED"),
delay_ms(3000);

/I Read Temperature
ch_char{0}=buf_Tempc[0];
ch_char{1}=buf_Tempc[1];
ch_char[2]=0";
i=atoi(ch_char);
Txbuffl0}=(char)(i);
ch_char[0]=buf Tempc[3];
ch_char{1]=buf_Tempcl4];
ch_char[2}=\0";
i=atoi(ch_char);
if(i==0x00)

{ i=0xff; }
Txbuff[1] = (char)(i);
if(Rxbuff[1]==0x10)  // Read only
{
//Read relay #1 #2
if ('Relay_in0 && 'Relay_inl)
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Txbuff[2]=0%01;
else if (IRelay_in0 && Relay_inl)
Txbuff[2]=0x02;
else if (Relay_in0 && 'Relay_inl)
Txbuff[2]=0x03;
else
Txbuff[2]=0x04;
}else
{ // Write relay #1 #2
switch (Rxbuff[2])
{
case 0x01 : Relay_bit0=0x00;
Relay_bit1=0x00;
break;
case 0x02 : Relay_bit0=0x01;
Relay bit1=0x00;
| break;
case 0x03 : Relay_bit0=0x00;
Relay bit1=0x01;
break;
case 0x04 : Relay_bit0=0x01;
Relay bit1=0x01;
break;
default : break;
}
// Read relay #1 #2
if (IRelay_in0 && 'Relay_inl)
Txbuff[2]=0x01;
else if (Relay_in0 && Relay_inl)
Txbuff[2}=0x02;
else if (Relay_in0 && 'Relay_inl)
Txbuff[2]=0x03;
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else
Txbuff[2]=0x04;
\ .
Txbuff[3] = 0xff; //put charactor for Ending Data

//— Send DATA Back to PC
Relay PTT = 6x00; //ONPTT
delay_ms(2000);
Txn = 4;// May be should put 0xFO first for sure
Txent=1;
TX_OK =0;
SBUF = Txbuff[0];
while(!TX_OK);
delay_ms(1000);
Relay PTT=0x01;  // Off PTT
/" lcd_putstr(linel," DATA HAS BEEN ");
/! led_putstr(tine2,"SENT & FINISHED!");
delay_ms(1000);
}
}
while(1); //Cloud not reach here...

}

1 /1
// Serial interrupt service routine

1 1

void serial_isr() interrupt 4
{ if(TD
{ TI=0;
if{ Txent<Txn)
SBUF=Txbuff[Txcat++];

else
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TX OK=1;
'}
if(RT)
{ RI=0;
if(Rxcni<4) -
{ Rxbuff[Rxcnt}=SBUF;

Rxentt+;

}

//***Function for DS] 820 st s st sk sk ke ok ok sk ke e sk ok ke skok e sk sk skeokok sk ok
unsigned char gencrc(unsigned char *m)
{
char ij;
unsigned char crc = 0;
unsigned char k;
for(j=0;j<7;j++)
{
for(i=0;i<8;i++)
{ k=m[j} " cre;
if((k & 0x01) = 0x01)
{ crc =cre”0x18;
cre >>=1;
crc |=0x80;
}
else
{crc>>=1; }
mlj] >>=1;
}
}
return Crc;

}
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unsigned char touchbyte(unsigned char d)
{
unsigned char i;
unsigned char j;
char c;
for(c = 0;c < 8;c++)
{ i>=1
if{(d & 0x01) = 0x01)
{ data_bit=0;
i=4; while(i>0) {i—;}
data_bit=1;
i=10; while(i > 0) {i-;}
if(data_bit) {j |= 0x80;}
i=61; while(i> 0) {i--;}

}
else
{ data_bit=0;
i=4; while(i>0) {i—;}
data_bit=0;
' §=10; whilei > 0) {i—)
ifdata_bit) {j |= 0x80;}
i =90; while(i > 0) {i—;}
}
data_bit=1;
d>>=1;
}
return j;

}

unsigned char touchreset(void)

{
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unsigned chér i

data_bit=0; /* start reset pulse */
i=255; while(i>0) {i—;}

i =255; while(i>0) {i--;}

i =255; while(i>0) {i--;}

data_bit=1; /* release data line */
i=230;
while(i>0)
{
if('data_bit)
{
while(!data_bit) {i = 4;while(i>0) i--;}
return 1;
}
else { i--; }

}

return 0;

void readrom(void)
{
chari;
unsigned char rombuf{8];

unsigned char crc;

while(!touchreset() {}
touchbyte(0x33);  /*read rom command */
for(i=0;i<8;i++)
{
rombuf[i] = touchbyte(0xFF);
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}

crc = gencre(rombuf);
while(cre 1= rombufl7]) {}
return;

}

void skiprom(void)

{
'while(!touchreset()) {3

touchbyte(0xCC);

return;

}

void converttemp(void)

{
touchbyte(0x44);

return;

}

void delay(char i)
{

unsigned int j;

do

{
for(j=0;j<1000;j++) {}
i
}while(i > 0);
retum;

}

void readscratchpad(unsigned char *scratch)
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{

chari;

touchbyte(0XxBE);
for(i=0;i<9;i++)
{

scratch[i] = touchbyte(0XFF);
}
touchreset();

return;

}

/#* SUB FUNCTION FOR 7 Segment Display (For Testing) ***/
void dmsec (unsigned int count) {// mSec Delay 11.0592 Mhz
unsigned int i; 1/ Keil v5.2 (Speed x 1)
while (count) {
i = 115; while (i>0) i~;

count--;

void mxbyte (unsigned char add,unsigned char dat) {
unsigned char i;
for (i=1;i<=8;i++) { // 8 bit address
MXDAT = add & 0x80;
add = add << 1;
MXCLK =1;
MXCLK = 0;
}
for (i=1;i<=8;i++) { // 8 bit data
MXDAT = dat & 0x80;

dat=dat<<1;
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MXCLK = 1;

MXCLK =0;
}
MXLDB =1, /! Yoad clock
MXLDB = 0;
}
void mxset (void) { // max7219 setup
MXCLK = 0;
MXLDB = 0;
mxbyte (0x0£,0); // display - normal
mxi)yte (0x0c,1); // shutdown - normal

mxbyte (0x09,0); /f decode - no decode
mxbyte (0x0a,5); // intensity
mxbyte (0x0b,7); // scan limit - 8 digit
}
void mxload (void) {  // max7219 load to display
mxset (;
mxbyte (1,DISBUF[O0]);
mxbyte (2,DISBUF[1]);
mxbyte (3,DISBUF[2]);
mxbyte (4,DISBUF[3]);
mxbyte (5,DISBUF[4]);
mxbyte (6,DISBUF[5);
mxbyte (7,DISBUF[6]);
mxbyte (8, DISBUF[7]);

END MAIN PROGTAM
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U

TCM3101
FSK MODEM

2666, AUGUST 1985--REVISED. FEBRUARY 1886

" NOT RECOMMENDED FOR NEW DESIGN.

J
_ DUALIN-LINE PACKAGE
For ievi deslgn, . refer-to TCM3106. (FOP VIEW)

The TEM3101 is 2 -s%ngie;-chip.:as,ynchr.oncué

Frequen ving (FSK)modem that.uses
silioi gate CMOS techinology to.implefent a
‘switched ¢dp a g, It is pin

selectable (TXR1, TXR2; and"TRS:nputs] fora 0 A
wide range:of fransmit/receive baud sates and: P& et comiaion
is compatible, with: the applicable Bell 202 or

CCITT V23 speoifications, Operation is fully

reversible, thereby .allowing both. forward and

backward chansels to:be used simultaneousty.

The tiansmitter i&:a programmizble frequency synthesizer that:provides two output frequencies {on TXA},
representing the *myatks’ and ’spaces’ of the digital signal present on the TXD input.

The receive section is:responsible for the demodulation of: the analog signal appearing:at the RXA input
-andis based on:the principle of frequency. to.voltage conversion. This section:contains a group-delay equalizer
‘1o correct phase distortion), autornatic gain contiof, carfier-detect fevel adjustment, and bias distortion
adjustment, thereby optimizing pesformance and giving the lowsst possible bit error rate.
Carrier-detect information is given to the systeny by means of the carrier-detect circuits, which set a flag

 on the. CDT output if the jevel of received. in-band: energy falls below a value set on the CBL input for
a specitied minimurn duration.

‘z \ Cautlon. These devices have timited built-in-gate;protection. The leads should be-shorted together or the device

placed.in conductive. foam during storage or bandling to prevent elgctrostatic domage to the MOS gates.

[RT——————
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DS18S20

1oy
a’ DA% High Precision

FEATURES

» Unique l-wire interface requires only one
port pin for communication DALLAS

e Fach device has a unique 64-bit serial code DsS1820

stored in an on-board ROM

e Multi-drop capability simplifies distributed
temperature sensing appl ications
» Requires no external components
¢ Can be powered from data line. Power supply 8-pin 150-mil SOIC
range is 3.0V to 5.5V (DS185207)
e Measures temperatures from -55°C to
+125°C (-67°F to ¥257°F)
e 10.5°C accuracy from ~10°C to +85°C 1gage
o  9-bit thermometer resolution %g >8
e Converts temperature in 750 ms (max.)
e User-definable nonvolatile alarm settings
e Alarm search command identifies and e
addresses devices whose temperature is
outside of programmed limits (temperature (BOTTOM VIEW)
alarm condition)
¢ Applications include thermostatic - controls, (Dg(n){;?m)
industrial  systems, consumer products,
thermometers, or any thermally sensitive
system PIN DESCRIPTION
GND - Ground

DQ - Data In/Out
Vpp - Power Supply Voltage
NC = No Connect

DESCRIPTION

The DS18820 Digital Thermometer provides 9-bit centigrade temperature measurements and has an
alanm function with nonvolatile user-programmable upper and lower trigger points. The DS18820
communicates over a 1-wire bus that by definition requires only one data line (and ground) for
communication with a central microprocessor. Tt has an operating temperature range of ~55°C to +125°C
and is accurate to £0.5°C over the range of ~10°C to +85°C. In addition, the DS18820 can derive power
directly from the data line (“parasite power”), eliminating the need for an external power supply.

Each DS18520 has a unique 64-bit serial code, which allows multiple DS18820s to function on the same
1-wire bus; thus, it is simple to use one microprocessor to control many DS18820s distributed over a
Jarge area. Appl jcations that can benefit from this feature include HVAC environmental controls,
temperature monitoring systems inside buildings, equipment or machinery, and process monitoring and
control systems.
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