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DTMF Transmitter with Tenperature sensor

File Name : digitControl.c

pur pose :
This program provide the basic interface for the DTMF transnitter, the
program can send the phone number stored in Eeprom and send the tenperature
data in DTMF tone. of cource, through RS232, Eeprom phone nunber can be
changed.

/* I NCLUDES */

#i ncl ude <reg51. h>

#i nclude <stdio. h>

#i ncl ude <ctype. h> /luse toint()
#i ncl ude "MI8880C\ confi gMrgg88ocC. h"

#i ncl ude "Eeprom EepronmConfig. h"

#i ncl ude "DS1620\ Ds1620. h"

#i nclude "config.h"

[ * FUNCTI ON SELECT */

/1 nmenu

char code nmenu[] = // menu of DTMF Transceiver
"\n--Integrated DTMF Transceiver-1.3-"
"\nl Dial a phone digit by keying"
"\n2 Dial the phone nunber stored in Eeproni
"\n3 transmt tenperature data in DTMF tone"
"\ n4 Save a phone No. to Eepront
"\n5 Load a phone No. in Eepront
"\n6 Read current Tenperature"

1

/1 meun function

voi d sel ect Function (void)

{
char cnd; /1 selection
char chDigit; /] tone digit

scanf ("%", &crmd);
swi tch(cnd)
{

case '1':
turnOff Ti merO();
printf("\nsoftware reset :");
Mr8880C_Reset () ; /|l software reset.
printf("Dial a phone, press 'q to exit");
printf("\n?Digit : ");
MIr8880C _Set For Transnit _tone(); /lsetting before transnmt a tone
do
{
scanf (" %", &hbDigit);
Mr8880C_TransDTM-_t one(chDigit);

}
while(chDigit!="q");
printf("\n....ok!");
turnOnTi mer 0() ;
br eak;
case '2': turnOHf Timer0();
di al Phonel nEeprom() ;
turnOnTinmer0();
br eak;
case '3': turnOFfTimer0();
di al PhoneAccor di ngTenper ature();
turnOnTi mer 0() ;
br eak;
case '4': turnOFfTimer0();
savePhoneNot oEeprom() ;
turnOnTi mer0();
br eak;
case '5': turnOFfTimer0();
| oadPhoneNof r onEepr om() ;
turnOnTi mer 0() ;
br eak;
case '6': turnOFfTimer0();
ds1620_i ni t (10, 40);
pri ntf("\nCurrent tenperature is: ");
printf("%",ds1620_ReadTenperature());
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turnOnTi mer 0() ;

br eak;
case '?': printf(menu);
}
}
/* TI MERO & UART */

/1 com port with 9600 baud with crystal 11.0592MHz.
void init_uart(void)

{
SCON = 0x50;
TMOD | = 0x20;
THL = 253;
TRL = 1;
TI = 1

}

/l initalize 16 bits timer0, with tine interval equal 0.05s
void init_Tinmer0O(void)

{
TMOD | = 0x01; // set tine0 as nodeO
THO=(65536- 46079) / 256; // count 46080 nmachi ne cycle
TLO=(65536-46079) %256; // 1 machine cycle = 12/11.0598M = 1. 085us
| E | =0x82; // 46080x1.085u=0. 05s
TRO=1;

}

/1 turn on timerO
void turnOnTi nerO(void)

TRO=1;
}

/1 turn off timer0
void turnCOffTimerO(void)

TRO=0;
}

/1 when tinerO time up, execute the code.
void timerO_I SR (void) interrupt 1

{
THO=(65536-46900)/ 256; // reset the tiner O.
TLO=(65536- 46900) %256; //fine tune. as crystal may not exactly 11.0598VHz
P2 = Oxff;;
/* send current tenperature */
if (P2 ==0xFE) //P2"0 = 0
{
turnOfTimer0();
printf("\nSend data : ");
di al Personl () ;
ds1620_i ni t (10, 40);
di al PhoneAccor di ngTenper ature();
turnOnTi mer 0() ;
}
/* dial phone stored in Eeprom */
if (P2 ==0xFD) //P2"1 = 0
{
turnOff Ti mer0();
printf("\nSend phone Nunber stored in Eeprom: ");
di al Phonel nEeprom() ;
turnOnTi mer 0() ;
}
}
/* MAIT N PROGRAWM */
/*
Mai n program of the DMFT Transmitter.
*
/
voi d main(void)
{
init_uart(); // utilize rs232 port
printf(menu); /] print menu.
init_Timer0(); // 0.05s tine interval of time O;
Mr8880C _Reset () ;
whi | e(1)
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printf("\n[Enter selection : 1");
sel ect Functi on();
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#i ncl ude <reg51. h>

#i ncl ude <stdio. h>

#i ncl ude <ctype. h> /luse toint()
#i ncl ude "MI8880C\ confi gMrga880ocC. h"

#i ncl ude "Eeprom EepronmConfig. h"

#include "rprintf\rprintf.h"

#i ncl ude "DS1620\ Ds1620. h"

/*
save the digit to Eeprom until receive a enter key. sAddr stored the total nunber of
digit of the phone nunber.

*/

voi d savePhoneNot oEepr on( voi d)

char p, sAddr =0x40, addr ;
int total Digit=0;
addr =sAddr ;

printf("\nSave phone no. to Eerponi);
printf("\nNo? : ");

do /'l save the phone no to Eeprom
{
scanf (" %", &p) ; /1 get phone No.
saveChar (addr +1, p); /'l save phone No.
total D git++;
addr ++;
twhile(p!'="\n");
totalDigit--;
saveChar (sAddr,total Digit); /1 used to stored the total nunber of digit.
}
/*
load and print the phone nunber stored in Eeprom The start address stored the total
nunber of digit. That used to determ ne how |l ong the phone digit is valid.
*
/

voi d | oadPhoneNof r onEepr on{ voi d)
{

char addr =0x40;
int i=0,totalDigit;

total Di gi t =l oadChar (addr); /] starting address stored the total nunber
/1 of phone digit.

printf("\nPhone No stored in Eeprom: ");

do /1 load the phone no to Eeprom

printf("%",|oadChar(addr+1));

i ++;
addr ++;
}while(i<totalDigit);
}
/*
dial the phone number that stored in Eeprom when load a digit, it will transmt a tone
and print it out imediately.
*
/
voi d di al Phonel nEepr on{ voi d)
{
char addr =0x40;
char chDigit;
int i=0,j=0,totalDigit;
printf("\nTransmt the phone\n");
/* setting before DIMF tone Transmt */
Mrga880C Reset () ; /1l software reset.
MIr8880C_Set For Transnit _t one(); /lsetting before transmit a tone
/* Load & dial */
total Di gi t =l oadChar (addr) ; /1 starting address stored the total nunber
/1 of phone digit.
do /1 load the phone no to Eeprom
{
chDi gi t =l oadChar (addr +1) ; /1 load digit
Mrga880C _TransDTMF_tone(chDigit); /'l send tone.
for(j=0;j<30000; | ++);
printf("%",chDigit); /1 digit print out
i ++;
addr ++;
}while(i<totalDigit);
}
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/*

send person |ID code for identification
*/
voi d di al Personl D(voi d)

char chDigit;
int j;

/* setting before DIMF tone Transmit */
MI8880C_Reset () ;
MI8880C_Set For Transmi t _tone();

chDigit ="'#';

MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

chDigit = "A;

MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

chDigit = 'B';

MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

chDigit ='1';

MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

chDigit ='2";

MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

chDigit ="'3";

MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

chDigit = '4';

MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

chDigit ="'5";

MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

chDigit = "'*";

MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

/1l software reset.
//setting before transmt a tone

/1 indicate the following is data

// indicate the end of is data

}

/*
send the tone according the nmeasuring tenperature. This function wll
sensor first then convert it to tone digit for transmtion.

*/

voi d di al PhoneAccor di ngTenper at ure(voi d)

float flt;

int num

unsi gned char a, b, c,d;
char chDigit;

int j;

/* setting before DIMF tone Transmit */
MIr8880C_Reset () ;
MI8880C_Set For Transmi t _tone();

ds1620 i nit (10, 40);
flt = ds1620_ReadTenperature();

/1 floating tenperature reading
/1 float--> integer
/1 for the segnment of floating

/1l software reset.
//setting before transmt a tone

/1 initalize DS1620
/1 get tenperature reading.

numef |t *10; /1 convert floating digit to integer, as only one floating point
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/* This program code is direct copy fromprintlnt.

/* use MI8880C.c function to send dtnf tone

a=nuni 0x03E8;

b=(num a*0x03E8) / 0x64;
c=(num a* 0x03E8- b* 0x64) / 0x0A;
d=num a* 0x03E8- b* 0x64- c* 0x0A;

printf("\n");

chDigit ="'#';

MIr8880C_Tr ansDTM-_t one(chDigit);

for(j=0;j<30000; | ++);
printf("%",chDigit);

i f(al=0x00) {
chDigit = hex2ascii(a);
MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

}

i f((a+b)!=0x00) {
chDigit = hex2ascii(b);
MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000;j++);
printf("%",chDigit);

}

i f ((a+b+c)!=0x00) {
chDigit = hex2ascii(c);
MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

}

i f((a+b+c+d)!=0x00) {
chDigit = hex2ascii(d);
MIr8880C_Tr ansDTM-_t one(chDigit);
for(j=0;j<30000; | ++);
printf("%",chDigit);

}

chDigit = "'*";

MIr8880C_Tr ansDTM-_t one(chDigit);

for(j=0;j<30000; | ++);
printf("%",chDigit);

Change the put Char

I
I

I

I

I

Then */
*/

to chDigit.

digit 1(MSB)
digit 2
digit 3
digit 4(LSB)

indicate the following is tenperature

dat a.

no. print out

send tone.

send tone.

send tone.

send tone.

indicate the end of
dat a.

is tenperature
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void turnOnTi merO(void);
void turnOffTinmerO(void);

/1 PhoneNo. c

voi d savePhoneNot oEepr om( voi d) ;

voi d | oadPhoneNof r onEepr on{voi d) ;

voi d di al Phonel nEepron(voi d);

voi d dial Personl D(voi d);

voi d di al PhoneAccor di ngTenper at ure(voi d);

Page: 1

Page 7 of 24



D: \ DEMO_PRODUCT\ Srrar t BodyCheckSyst em Kei | _Fi | es\ DTMFTr ansmi t er\ MT8880C\ MT8880C. ¢ 01/ 02/ 04 21: 36: 50
/* I NCLUDES */

#i ncl ude <reg51. h>
#i ncl ude <stdio. h>

| * HARDWARE */
shit CS = P175; // control

shit RS = P174;

shit RW= P177;

shit b3 = P173; // data

shit b2 = P172;

shit bl = P171;

shit b0 = P170;

/* set or clr of important PIN */

#define setCS CS=1;while (CS!'=1); // chip select, clr for select

#define clrCS CS=0;

#define setRS RS=1;while (RSI=1); // register select, set for select
#define clrRS RS=0;

#define set RWRWEL; while (RW=1); // read wite, set for read, clr for wite
#defi ne cl r RW RWQ;

/* PROTOCOL */

void Mrg8880C _Reset (voi d);

void Mr8880C Set For Transmit_tone(void);
void Mr8880C _TransDTM~_t one(char ch);
int getToneDigit(char ch);

[* FUNCTI ON */

/*
A software reset nust be included at the beginning of all progranms to initialize the
control registers after power up. The initialization procedure should be inplenented
100nms after power up.

*/
voi d Mrg8880C _Reset (voi d)
{
int i;
set CS; /11) read status register
set RS; set RW
clrCs;
for(i=0;i<3;i++);
set CS;
set CS; /12) wite to control register
set RS; cl r RW b3=0; b2=0; b1=0; b0=0;
clrCs;
for(i=0;i<3;i++);
set CS;
set CS; /13) wite to control register
set RS; cl r RW b3=0; b2=0; b1=0; b0=0;
clrCs;
for(i=0;i<3;i++);
set CS;
set CS; /14) wite to control register
set RS; cl r RW b3=1; b2=0; b1=0; b0=0;
clrCs;
for(i=0;i<3;i++);
set CS;
set CS; /15) wite to control register
set RS; cl r RW b3=0; b2=0; b1=0; b0=0;
clrCs;
for(i=0;i<3;i++);
set CS;
set CS; /16) read status register
set RS; set RW
clrCs;
for(i=0;i<3;i++);
set CS;
}
/*
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setting before transnit a tone.

*
/
void Mr8880C _Set For Transmit _tone(voi d)
int m
/*tone out, DTMF, I RQ select control regiser B*/
set CS; //wite to control register A
setRS; clrRW b3=1; b2=1; b1=0; b0=1;
cl rCs; //toggle chip select to fatch the input data
for (m=0; Nx3; mt+) ;
set CS;
/*burst node*/
set CS; //wite to control register B
setRS; clrRW b3=0; b2=0; b1=0; b0=0;
cl rCs; //toggle chip select to fatch the input data
for (m=e0; Nx3; mt+) ;
set CS;
}
/*
Transmt a DTMF tone, ch is the tone digit (0-9,*,# A-D)
*
/
void Mrg8880C TransDTMF_t one(char ch)
{
int m
int i=0,j=0,k=0,1=0,digit;
di git=get ToneDi git(ch); //get the interger that represent the tone
i =(di gi t &0x0008)/ 8; /lcal cul ate the b3, b2, b1, b0
j =(di gi t &0x0004)/ 4,
k=(di gi t &x0002)/ 2;
| =(di gi t &x0001)/1;
/1 printf("\ndigit is : %",digit); //check the data bits b3-b0
/1 printf("\ni is: %",i);
/[l printf("\nj is: %",j);
/1 printf("\nk is : %", k);
/1 printf("\nl is: %", 1);
set CS; //wite to transmit data register
clrRS; clrRW Db3=i; b2=j ; bl=k; b0=l ;
cl rCs; //toggle chip select to fatch the input data
for (me0; Nx3; mt+) ;
set CS;
}
/*
return the interger that represent the digal nunmber or character.
1-9,0,*, #, A-D.
*/
int getToneDigit(char ch)
{
int digit;
swi t ch(ch)
case '1'
di gi t=1;
br eak;
case '2':
di gi t =2;
br eak;
case '3':
digit=3;
br eak;
case '4':
digit=4;
br eak;
case '5':
di git=5;
br eak;
case '6':
di git=6;
br eak;
case '7':
di gi t=7;
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br eak;
case '8':
di gi t =8;
br eak;
case '9':
di gi t=9;
br eak;
case '0':
di gi t =10;
br eak;
case '*':
digit=11;
br eak;
case '#':
digit=12;
br eak;
case 'A':
di gi t =13;
br eak;
case 'B':
di gi t=14;
br eak;
case 'C:
di gi t =15;
br eak;
case 'D:
di gi t =16;
br eak;
defaul t:
di gi t =0;
br eak;
}
return digit;
}
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/*
Nanme : confi gMrggsocC. h

Header file for MI8880C.c, notice that the header file nanme sonetine cannot sane
as the source file nane.
*/

/.~~~ PROTOCOL */
void Mr8880C Reset (void);

void Mr8880C _Set For Transni t _t one(void);

voi d Mr8880C _TransDTMF_t one(char ch);

int getToneDigit(char ch);
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Eepr om Accesser (AT24Cl6A)

Name . EepromAccess. c
Pur pose:
Provide a interface for easier access the operation of the eeprom AT24Cl6A. Via these |
function, user can easily access the nenory storage device. save/load a character; save/ |
load a integer from Eeprom etc |

_______________________________________________________________________________________________ * [
/* | NCLUDES */
#i ncl ude <reg51. h>
#i ncl ude <stdio. h>
#i ncl ude "Eeprontonfig.h"
/[~ PROTOCOL */
voi d saveChar (unsi gned char addr, unsigned char ch);
unsi gned char | oadChar (unsi gned char addr);
void savelnt (unsigned char addr, int intData);
int |oadlnt(unsigned char addr);
/* ___ FUNCTION USED FOR EASILY ASSESS THE MEMORY STORAGE AND LOADING FORM 12C DEVICE. %/
/*

save a char to the Eeprom in address specificed by variable addr.
*/

voi d saveChar (unsi gned char addr, unsigned char ch)

write_Byte(addr, ch);
}

/*

load a char from address indicated by variable addr.
*/
unsi gned char | oadChar (unsigned char addr)

return read_Byte(addr);

/*
save a integer to Eeprom use 2 bytes of data from address indicated by variable
addr. the intData will be divided into H gh byte and Low byte, then stored into 2
bytes.
*/
voi d savel nt(unsigned char addr, int intData)
{
unsi gned char H, L, si gn=0x00;
i f (i ntData<0){ [/l a char used to store
i nt Dat a=-i nt Dat a; /1 the sign of intData
sign = 0x01;
}
H=( (i nt Dat a&0xf f 00) / 0x00f f) ; /1 high byte
L=( (i nt Dat a&0x00ff)); /1 low byte
write_Byte(addr, sign); /] data store
write_Byte(addr+1,L);
write_ Byte(addr+2, H;
}
/*
load a integer from addr. Get 2 bytes of data then conbine it to form a integer.
*/
int |oadlnt(unsigned char addr)
{
unsi gned int intData=0x0000; /1l initalize avoid destruction
unsi gned char H L, T, sign; /1 must unsinged for char & int, as H L nust a
/1 positve value for intData. (extra byte is used
/] to indicate the sign of intData).
si gn=r ead_Byt e(addr); /'l extract data
L=r ead_Byt e(addr +1);
H=r ead_Byt e( addr +2) ;
intData = (H*256) + L; /1 conbine H byte & L byte
/*
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Bug elimnation, reason still not know Muybe due to overflow of calculation. Wen intData
>=0x0100, it wll less 256. eg. 0x3489-->0x3389, Oxedx66-->0xec66. 0x0045-->0x0045. Thus
it is need to add 256 to intData, when intData>=0x0100.
*/
T=( (i nt Dat a&0xf f 00) / Ox00f f ) ; /| extract conbined H byte
i f(T<H) /] when intData > =0x0100, add 256 to it.
i nt Dat a=(H*256) + L + 256;
i f(si gn==0x00) // 0x00 neans positive
return intData;
el se // 0x01 neans negative
return -intData;
}
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| Name: advanced.c |
| Purpose: |
| provide the advanced function of the i2c eeprom wite byte, read byte, wite page |
| and sequential read.(PS: function read Byte is call by value, read_Page is call by |
| address) |
R e R R */

#i ncl ude <reg51. h>
#i ncl ude <stdio. h>
#i ncl ude "Eeprontonfig.h"

/*
wite a byte to i2c devices.
*
/
void wite_Byte(unsigned char eepronmAddr, w Data)
sendStart (); /]l start
sendS| aveAddr ess( SLAVE_ADDRESS) ; /] 7 bit slave address
sendBitlndi cateWite(); /1 a bit for wite node
wai t Ack() ;
sendByt e( eepr omAddr) ; /] eeprom address
wai t Ack() ;
sendByt e(wr Dat a) ; // a data
wai t Ack() ;
sendSt op(); /1l byte witten conpleted
}
/*
wite a page to i2c devices, eepromAddr indicate the starting address for wite
and eepromAddr + PAGE SIZE is the ending adddress. the data for wite is store in
array wbuf[]. the array is pass by address that the caller determ ned.
*
/

void wite_Page(unsigned char eepromAddr, unsigned char w buf[PAGE_SI ZE])

unsigned int i;

sendStart(); /] start notation
sendS| aveAddr ess( SLAVE_ADDRESS) ; /] 7 bit slave address
sendBitl ndi cateWite(); /1 a bit for wite node
wai t Ack() ;
sendByt e( eepr omAddr) ; /1 eeprom address
wai t Ack();
for(i=0;1<PAGE_SI ZE; i ++) /] send the data for wite
sendByte(w buf[i]); /1 sone data
wai t Ack() ;
}
sendSt op(); /1l page witten conpleted
}
/*
read a byte in a particular address of eeprom nenory, and return a readed val ue
to the caller.
*/
unsi gned char read_Byte(unsi gned char eepromAddr)
{
unsi gned char rcvdat a=0x00;
/* set the ptr of eeprom address */
sendStart (); /| set the eeprom | ocation address
sendS| aveAddr ess( SLAVE_ADDRESS) ; /1 7 bit address for slave |location
sendBitlndi cateWite(); /] bit indicated for wite node to
wai t Ack(); /1 set the nenory address of eeprom
sendByt e( eepr omAddr) ;
wai t Ack();
/* current address read */
sendStart();
sendS| aveAddr ess( SLAVE_ADDRESS) ;
sendBi t | ndi cat eRead() ;
wai t Ack();
rcvdat a=get Byt e() ;
mast er NoAck() ;
sendSt op() ; /1 read conpl et ed
return rcvdata;
}
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| Narme: Eepronbasic.c |
| Purpose:

| provide the basic |evel control for the conbined advanced function. Eg, send a start]|
| notation, stop notation, send a slave address, byte and ackl edgement. |

#i ncl ude <reg51. h>
#i ncl ude <stdio. h>
#i ncl ude "Eepronctonfig. h"

// a start notation for the i2c slave
voi d sendStart (void){

int i;

set SDA;

set SCL;

cl r SDA;

clrSCL;

for(i=0;i<100;i ++); /1 delay for work
}

/1l a stop notation for the i2c slave
voi d sendSt op(voi d){

int i;

cl r SDA;

set SCL;

set SDA;

clrSCL;

for(i=0;i<100;i ++); /1 delay for work
}

/'l sends one byte of data to a i2c sl ave
voi d sendByt e(unsi gned char b){
unsi gned char mask;
mask = 0x80;
do{ /'l send 8 bits
if ( b & msk ){
set SDA; /1 bit is high

el se{
cl r SDA; /1l bit is |ow
}

set SCL; /1 toggle a clock

clrSCL;

mask = mask/ 2; /1 shift mask right
}whil e (mask>0);

/1l gets one byte of data fromi2c device
unsi gned char get Byt e(voi d){
int i;
unsi gned char rcvdat a=0x00;
unsi gned char nask; /1 variable for getting the reading data

mask = 0x80;
do{ store 8 bit data
negative edge cl ock data out

del ay for work

set SCL;
for(i=0;i<50;i++);
if (SDA==1)
rcvdata | = mask;

clrSCL;
for(i=0;i<50;i++); /1 delay for work
mask = mask/ 2

}whil e (nmask>0);

return rcvdat a;

~—~
~—~—

}

/1l sends lower 7 bit of data to a i2c slave
voi d sendS| aveAddr ess(unsi gned char b){
unsi gned char mask;
mask = 0x80;
b*=2; /1 shift b left
do{ /'l send 7 bits
if ( b & msk ){
set SDA; /1 bit is high
}
el se{
cl r SDA; /1 bit is |ow

}
set SCL; /1 toggle a clock
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clrSCL;
mask = mask/ 2; /1 shift mask right
}while (mask>1);

/1 wait until acknol edgrment is receviced fromslave
voi d wai t Ack(voi d) {

int i;

for(i=0;i<50;i++); /1 delay for work

set SDA; /'l real ease SDA for acknow edge
set SCL; /'l send clock for acknow edge
whi | e( SDA) ;

clrSCL;

for(i=0;i<50;i++); /1 delay for work

}

/1 master acknol edge by sending a clr bit to slave
voi d mast er Ack(voi d){

cl r SDA;

set SCL;

clrSCL;
}

/'l master disacknol edge by sending a set bit to slave
voi d mast er NoAck(voi d) {

set SDA,

set SCL;

clrSCL;
}

/1 a bit after the slave address, clr indicate i2c wite
voi d sendBitlndicateWite(void){

cl r SDA;

set SCL;

clrSCL;
}

/1l a bit after the slave address, set indicate i2c read
voi d sendBit | ndi cat eRead(voi d){

set SDA;
set SCL;
clrSCL;
}
Page: 2

Page 16 of 24



D: \ DEMO_PRODUCT\ Smrar t Body CheckSyst eml Kei | _Fi | es\ DTMFTransmi t er\ Eepr omi EepronConfig. h 01/17/04 20:03: 2.

| Name: Eeprontonfig.h |
| Purpose: |
| config the hardware setting, define the hardware control pin with a notation name |
| select the require lib for the MPU, and define the protocal for the program access |

____________________________________________________________________________________ */
/* HARDWARE */
shi t SCL = P374; /1 i2c clock pin

shi t SDA = P373; /] i2c data pin

/.~~~ MACROS */
#defi ne set SCL SCL=1; whi | e( SCL! =1) ;

#define clrSCL SCL=0;

#def i ne set SDA SDA=1;

#define clrSDA SDA=0;

#defi ne PAGE_SI ZE 7 /1 max no. of page size for read/ wite

#defi ne SLAVE_ADDRESS 0x50 // the address of the i2c slave

/* PROTOCOL */

/1 EepronBasic.c

void sendStart(void);

voi d sendStop(void);

void sendByte(unsigned char);
unsi gned char getByte(void);

voi d sendSl aveAddr ess(unsi gned char b);
void waitAck(void);

voi d master Ack(void);

void naster NoAck(voi d);

void sendBitlndicateWite(void);
void sendBitlndi cat eRead(void);

/1l EepromAdvanced. c

void wite_Byte(unsigned char eepromAddr, eepronData);

void wite_Page(unsigned char eepromAddr, unsigned char w buf[PAGE_SI ZE]);
unsi gned char read_Byte(unsigned char eepronmAddr);

/1 EeprontCheck. c
voi d eepronCheck(void);

/1 EepromAccess. c

voi d saveChar (unsi gned char addr, unsigned char ch);
unsi gned char | oadChar (unsi gned char addr);

void savel nt (unsigned char addr, int intData);

int |oadlnt(unsigned char addr);
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Print Hex8 or Hex16

Pur pose:
print the hex8 or hex16 data the stream ng output.
SR e I R x|

I I
| |
| Nane: printHex.c |
I I
I I

/* I NCLUDES */

#i ncl ude <reg51. h>
#i ncl ude <stdio. h>

/* PROTOCOL */
voi d printHex8(unsigned char hexdata);

voi d printHex16(int hex16);

unsi gned char hex2ascii (unsigned char bits_data);

/* FUNCTI ON */
/*
print 8 bit hex data
*
/
voi d printHex8(unsigned char hex8)
{
char hex8H, hex8L;
hex8L = hex2ascii (hex8&0x0f); /1 convert |ow byte
hex8H = hex2asci i ((hex8&0xf 0)/0x0f); /1 convert high byte
put char (hex8H) ; /1 print out
put char ( hex8L) ;
}
/*
print 16 bit hex data
*
/

voi d printHex16(int hex16)
{

char hex16H, hex16L;

hex16H=( (hex16&0xf f 00) / 0x00f f); /1 high byte
hex16L=( (hex16&0x00ff)); /1 1ow byte
print Hex8( hex16H) ;

print Hex8( hex16L) ;

}
/*
convert the hex data(4 bits) to ascii code(8 bits)
*
/
unsi gned char hex2ascii (unsigned char bits_data)
if(bits_data >=0x0f) // all invalid data return 'F
{
return 0x46;
}
if (bits_data >=0x00 & bits_data <=0x09) /!l return '0'-'9
{
bits_data +=0x30;
return bits_data;
if (bits_data >=0x0a & bits_data <=0x0f); /1l return "A-'F
bits_data +=0x37;
return bits_data;
}
}
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/*
Name : rprintf.h

Header file for rprintf.c
*/

[* PROTOCOL */

voi d printHex8(unsigned char hexdata);

voi d printHex16(int hex16);

void printint(int num;

void printFloat(float flt);

void printStr(char str[]);

void rprintf(char type[],char content[]);void printBit(bit b);

unsi gned char hex2ascii (unsi gned char bits_data);
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R e e e I +

Ditital Thernmometer and Thernostat (DS1620)

I I
| |
| Nanme: DS1620.c |
| Purpose: |
I I
| By Dillian Wng, last nodify data 4/10/03 |
SR e i R */

[* I NCLUDES */

#i ncl ude <reg51. h>
#i ncl ude <stdio. h>
#include "rPrintf\rprintf.h"

/* MACROS */
#defi ne READ_TEMPERATURE OxAA /1 reads |ast converted tenperature val ue
#def i ne START_CONVERT_T OXEE /1l initates tenperature conversion

#define STOP CONVERT_T 0x22 /1 halts tenperature conversion

#define WRITE_TH 0x01 /1l wite high tenperature limt

#define WRI TE_TL 0x02 /1 wite |low tenperature limt

#define READ _TH OxAl /1 read high tenperature limt

#define READ TL OxA2 /1 read |l ow tenperature limt

#define WRI TE_CONFI G 0x0C /1 wite configuration data

#defi ne READ_CONFI G OxAC /1 read configuration data

#def i ne CONTI NUOUS 0x02 /1 set for continuous conversion

#def i ne ONESHOT 0x01 /1 set for one tenperature conversion

#def i ne TEMPSTEP 0.5 /1 digit step of the tenperature

#define TOOLOW 0x00

#define GOCD 0x01

#define TOOH GH 0x02

/* HARDWARE */
shit DQ = P375;

sbit CLK = P376;

sbit RST = P377;

/* set or clr of inmportant PIN */

#define set DQ DQ@1; while (DQ =1); /] data in

#define clrDQ DQ=0;

#define set CLK CLK=1; whil e (CLK!=1); /1 clock

#define clrCLK CLK=0;

#define set RST RST=1; whi |l e (RST! =1); /1 chip reset

#define clrRST RST=0;

/* PROTOCOL */

void ds1620_init(float TH, float TL);
void ds1620_sendByte(unsi gned char dat);
unsi gned char ds1620_readByte(void);
float ds1620_t oDegree(unsigned char dat);
float ds1620_ReadTenperature(void);

float ds1620_ReadTH(void);

float ds1620_ReadTL(void);

[* FUNCTI ON */

/*
initalize the digital thernonmeter with the High tenperature trigger and Low
tenperature trigger.

*
/
void ds1620_init(float TH, float TL)
{
i nt numlH, nunirL; /1l no. step
unsi gned char thH thL, tIHtIL;
/* convert the float input to digit step */
numTH=TH TEMPSTEP; /1 the no. step of TH
nunTL=TL/ TEMPSTEP; /1 the no. step of TL
/1 high tenperature limt
t hH=( ( nunTH&OXT f 00) / Ox00f f ) ; /1 high byte of TH
if(!(TH>0))
{
thH = 0x01,
}
t hL=( ( nunTH&OX00ff)); /1 1ow byte of TH
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/1l low tenperature limt
t I H=( ( nunTL&Oxf f 00) / OX00f f) ;

/1 high byte of TH

/1 low byte of TH

!/l set TH

/] set TL

/] issues start convert T command

if(!(TL>0))
{
tIH = 0x01,;
}
t1 L=((nunTL&x00ff));
/*
printf("Digital Code is : ");
print Hex8(t hH);
print Hex8(t hL);
printHex8(tlH);
printHex8(tlL);
*/
/* start the configuration */
ds1620_sendByt e(WRI TE_CONFI G ;
ds1620_sendByt e( CONTI NUOUS) ;
cl r RST;
set RST,;
ds1620_sendByt e(\WRI TE_TH) ;
ds1620_sendByte(thL);
ds1620_sendByte(thH);
cl r RST;
set RST,;
ds1620_sendByt e(WRI TE_TL) ;
ds1620_sendByte(tlL);
ds1620_sendByte(tl H);
cl r RST;
set RST,;
ds1620_sendByt e( START_CONVERT_T) ;
}
/*
send 8 bit data to the digital thernometer.
*
/

void ds1620_sendByte(unsigned char
{

unsi gned char i, mask=1;

set RST;
for (i=0; i<8; i++)
{
cl r CLK;
DQ = (dat & mask);
set CLK;
mask=(mask<<1);
}
}
/*
get 8 bit data fromthe digital
*
/

unsi gned char ds1620_readByte(void)
{
unsi gned char i, rcv=0, mask=1,;
for (i=0; i<8; i++)

/'l send bit to 1620

/1l setup to send next bit

t her nonet er.

/Il read bit and or if =1

/1 setup for next read and or

step. For 0x01, it may represent 5, for 0x03,

it may represnet 15. So. this function is for the conversation of the binary data

{
cl r CLK;
if (DQ rcv|=nask;
set CLK;
mask=(mask<<1);
}
return rcyv;
}
/*
the binary data represend a interger
to the refered interger.
*/

float ds1620_t oDegree(unsi gned char

{
fl oat fdeg=0;
unsigned int i;

/1l only for positive data, if dat

for(i=0;i<dat;i++)

{

is negative, the 2 conplenent will required.
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fdeg +=0.5;

return fdeg;

}
/*
i ssues Ds1620 neasures the current tenperature and then read data fromthe
thernmoneter, convert digit ouputs and return the decimal interger of tenperature.
*/
float dsl1620_ReadTenperature(void)
{
unsi gned char datH, datlL;
fl oat deg;
cl r RST;
set RST;
ds1620_sendByt e( READ_TEMPERATURE) ; /'l read tenperature T
datL = ds1620_readByte();
datH = ds1620_readByte();
i f (dat H&Ox01)
{
deg = -ds1620_toDegree(~datL+1 ); /1 if the tenperature is negative
} /1 take conpl enent
el se
{
deg = ds1620_t oDegree(datl); /1 if the tenperature is positive
}
return deg; /1 return T in interger form
}
/*
reads stored valuse of high tenperature linmt from TH register.
*/
float ds1620 ReadTH()
{
unsi gned char datH, datlL;
fl oat deg;
cl r RST;
set RST;
ds1620_sendByt e( READ TH); /'l read TH
datL = ds1620_readByte();
datH = ds1620_readByte();
i f (dat H&Ox01)
{
deg = -ds1620_toDegree(~datL+1 ); /1 if the tenperature is negative
/1 take conpl ement
el se
{
deg = ds1620_t oDegree(datl); /1l if the tenperature is positive
}
return deg; /1 return T in interger form
}
/*
reads stored valuse of low tenperature linmt from TL register.
*/
float ds1620_ ReadTL()
{
unsi gned char datH, datlL;
fl oat deg;
cl r RST;
set RST;
ds1620_sendByt e( READ TL); /1l read TH
datL = ds1620_readByte();
datH = ds1620_readByte();
i f (dat H&Ox01)
{
deg = -ds1620_toDegree(~datL+1 ); /1 if the tenperature is negative
/1 take conpl ement
el se
{
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deg = ds1620_t oDegree(datl); /1 if the tenperature is positive

return deg; /1 return T in interger form
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/*
Nanme : DS1620. h

Header file for DS1620.c
*/

[* PROTOCOL */

void ds1620_init(float TH, float TL);
float ds1620_ReadTenperature(void);
float ds1620_ReadTH(void);

float ds1620_ReadTL(void);
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