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TusunsuAadedagUi 3.14, 31 3.16, 3l 3.16 wazgalii 3.17
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bt
[ P e e
4cknowledge/ >——No——>\ RET "ERROR"

Yes

Send Address

}

A

Send Page Address

|
)4

& Q)wled\ge\ No-——»|  RET "ERROR"
8 o AR,
\/

Acknowledge No—>»{ RET "ERROR" l

RET "PASS"

Ui 3,14 Tefandnuaasnaiiienives I'C BUS Interface
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#pragma code symbols

#include
#include
#include
#include
#include
#include
#include
#include
#include

/*******

<REG252.h>
<absacc.h>
<ctype.h>
<intrins.h>
<math.h>
<stdarg.h>
<stdio.h>
<stdlib.h>
<string.h>

* %k k * ***************/

I/0 PORT

char scancodel4] = {Oxef, Oxdf, Oxbf, 0x7£f};
Char keymap[4] [4] — {'E','Y','O','D','U','6','5','4',

'N'/'9',‘8',‘7','C’,'3'/'2','1'};

sbit

IPSCL

sbit

IPSDA

//~I2C bus for PCF8574A

#include <i2c_bus.h>

sfr KEY PORT
sfr LCD_DATA
sbit LCDRW

sbit LCDRS

sbit LCDEN

sbit SOUNDB
bit b;

unsigned int
unsigned char
unsigned char

= 0xb0; // define keyboard port
= JOxB07T // define LCD control port/bit
= P2"45
= s b
= ,P226);
= J'P1lees // define Sound bit

temp int,Encoder_ Position,R,1i;

xdata *add;

temp char, temp string[7],temp_stringl[l],
temp_stringZ[B],N,Xi,a,t,err,err_l,err_2;

float Station_Latitude,Station_Longitude,
Sub_Satellite,EL,AZ, temp_float;

[/***x%x%* CLEAR ALL STRING BUNCTEON, * * * ** Xg 47

void clear string(void) {
temp string[0]=' J
temp string[ll=".'
temp string[2]="'
temp string[3]='
temp_string[4}='
temp string[5]='
temp_string[6]=' :
temp string([7]1='\0";
temp stringl[0]=" AL
temp_string2[1]='
temp_ string2(2]=' Y
temp_string2[3]=‘\0';

7
.
’
™

’
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7
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r
1ae
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’
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’

}

/********** DELAY 1 Millisec FUNCTION **********/
void dmsec (unsigned int count) {
unsigned char 1i;
while (count) {
for (i=1;i<=228;i++);

// Delay 1 mSec



count——;

}

/************** SOUND E'U’NCTION ***************/
void sound (unsigned char freq,int time) {
unsigned char 1i;
while (time>0) {
SOUNDB = 0; // Out signal low
for (i=1;i<=freqg;i++)
time--;
SOUNDB = 1; // Oout signal high
for (i=1;i<=freq;i++)
time--;
}
}
void beeph (void) { // Beep hi frequency
sound’ (7,3000) 7 }
void beepl (void) {
sound (20,20000) ;}
void beeph2 (void) {
beeph () ; dmsec (150); beeph();}
void beepl2 (void) {
beepl (); dmsec(150); beepl ();}

/**************PCF8574A**************/

void ipdel (void) { // I2C delay
nop 4

’

nop

nop

e Ne

. e

~e

3

e}

o)
s,
ORISR, 4
o N ~

~
—

void ipchigh (void) ({ // I2C clock high
IPSCL = 1;
ipdel ():}
void ipclow (void) { // T1I2C clock low
IPSCL = O;
ipdel ()7}
void ipstart (
IPSDA = 1;
IPSCL
IPSDA
ipdel ;
IPSEL 0
IPSDA 1
void ipstop (
0
1

void) { // stamtScondifion

o N

N — i
o
<

void) { // stop condition
IPSDA
IPSCL
ipdel
IPSDA = 1;}
bit ipwrbyte (unsigned dat) { // write one byte
unsigned char i; // return 0 = ok
bit outbit; // return 1 error
for (i=1;i<=8;1i++) |
outbit = dat & 0x80;
IPSDA = outbit;
dat = dat << 1;

I~ i
=
~



ipchigh ()

ipclow ();
}
IPSDA = 1
ipchigh (
outbit =
ipclow (
return (

) ;
IPSDA;
) ;
outbit) ;
}
unsigned char iprdbyte () { // read one byte
unsigned char i,dat; 1/ return Oxff = error
bit inbit;
dat = 0;
for (i=1;i<=8;i++) {
ipchigh ()7
inbit = IPSDA;
dat = dat << 1;
dat dat liinbiks
ipclow ()7

}

IPSDA = 1;

ipchigh ();

inbit = IPSDA;

ipclow ()7

if (~inbit) dat = Oxff;
return (dat);

bit ipwr (unsigned char addr,dat) { // write port
bit err;
ipstart: ():
addr = ((addr << 1) & 0x0e) | 0x70;

err = ipwrbyte (addr);

if (~err) err = ipwrbyte (dat);
ipstop ()

return (err);

}

unsigned char iprd (unsigned char addr) { // read port
unsigned char dat; / /. rxeffiann Oxff'&eryor
bit err;
ipstart ();
addr = ((addr << 1) & 0x0Oe) | Ox71;

err = ipwrbyte (addr):;

if (~err) dat = iprdbyte (); else dat = Oxff;
ipstop ()7

return (dat); }

/**************** LCD FU’NCTION ***************/

void Lcd Write Command (unsigned char com) // LCD write instruction
{

LCD_DATA = com;

LCDRS = 0; LCDRW = 0; LCDEN = 1;

LCDEN = 0; LCDEN = 1; }
void Lcd Write Data (unsigned char dat) f{ // LCD write data

LCD DATA = dat;

LCDRS = 1; LCDRW 0; LCDEN = 1;

LCDEN = 0; LCDEN = 1; }

Il

void Led Init (void) | // Init LCD
dmsec(15) ;
Lcd Write Command (0x38) ;dmsec (4); [/ 557 dot- 8 bit
Lcd Write Command (0x38) jdmsec(l); £/ 5%F dot: B.bit

Led Write Command (0xOc) jdmsec(1);}  // Display on



void Led Clear (void) { // Clear LCD & LCDBUF
Lcd Write Command (0x01) ;dmsec (1) ;
Lcd Write Command (0x01) ;dmsec(4); }
void OnCursor (void) {
Lcd Write Command (0x0f);dmsec(3); } // On/blank Curror
void OffCursor (void) {
Lcd Write Command (0x0c) jdmsec(3); } // Off/Not blank Curror
void ShiftLeftCursor (void) {
Lcd Write Command (0x10); } // Back Curror 1 Position
void Display (unsigned char StartOrigin,unsigned char *s) {
Lcd Write Command (0x80 | StartOrigin) ;dmsec(1);
while (*s) Lcd Write Data (*s++);dmsec(l); }
void Display Org (unsigned char StartOrigin) {
Lcd Write Command (0x80 | StartOrigin) ;dmsec(4);}
void Display Char (unsigned char StartOrigin,unsigned char s) {
Lecd Write Command (0x80 | StartOrigin) ;dmsec(1);
Lcd Write Data (s);dmsec(l); }
void Display String (unsigned char StartOrigin,unsigned char *s) {
unsigned char lenght,i;
Lcd Write Command (0x80 StartOrigin);dmsec(1);
lenght = strlen(s);
for (i=0;i<lenght;i++)_{
Lcd Write Data (s[i]);dmsec(1)7}}
void Display Int (unsigned char StartOrigin,unsigned int number, bit
dpt) {
unsigned int m = 10000;
bit ldgzero = 0;
Lcd Write Command (0x80 | StartOrigin);

do {
if (((number/m)>0) || (m==1) || ((m==100)
&5 AP 6 == )/ 1ldgzerq s=Cl#
if (ldgzero == 1) Lcd Write Data (number/m+'0'");
else Lcd Write Data (' ')7
number %= m;
if ((dpt == 1) && (m == 100)) |
Lcd Write Data ('.")s
}
} while ((m /= 10) > 0);

}
void Display Arrow (unsigned char Line) {
switch (Line) {
case 1:Lcd Write Command (0x80 | 0x00);break;
case 2:Lcd Write Command (0x80 | 0x40) ;break;

}dmsec (2); Lcd Write Data (0x7e); dmsec(2)7 ShiftLeftCursor();}
void Clear Arrow (void) f{

Display(0x00,™ ");

Display(0x40,™ ");

}

/*************SCANKEY*************/

char ScanKey (void)
{
unsigned int i;
data unsigned char X; 5k LoxK, xb;
1 = 0; xk = 0x00; xb = 0x00;
while (1<3)
{
for (j=0; j<4; J++)
{



for (k=0; k<4; k++)
{
KEY PORT = scancode([]];
x = KEY PORT;
X x&0x0f;
switch (x)

{

case 0xOe: xk
case 0x0d: xk
case 0x0b: xk
case 0x07: xk

keymap [0] [J];break;
keymap (1] [J];break;
keymap([2] [j] ;break;
keymap (3] [J];break;

Il

I

}
}
if ( (xk==xDb) && (xk!=0x00))
1++;
xb = xk;
}
for (i=0; 1<1000; it+)5;
return (xk) ;

}

/********** FLOAT TO STTRING EUNCTION ************/
// Vriablr >> String[7] <= temp float <= XxXX.XXX

void ftos (void) {
clear string();
if (temp float < 100) temp string(0] = ™ [fo~
else {
if (temp float >= 100) ({ §
temp char = temp float/100;
temp float = temp_float—(temp_char*lOO);

temp string[0] = temp char+'0";
}
}
if (temp float < 10) temp_string[l] = 'O i
else {
if (temp float >= 10) {
temp char = temp float/10;
temp_ float = temp_float—(temp_char*lO);
temp string[l] = temp char+'0';
}
}
A5F (temp_string[0]==' '&& temp_string[l]==' )
temp string(l}=' ';
if (temp float < 1) temp string{2] = '0';
else {
ifi(temp float->=r1) |
temp char = temp_float/1;
temp float = temp_float-temp char;
temp string[2] = temp char+'0';
}
}
temp_ string([3] = Yt
if (temp float < 0.1) temp string[4] = roY;
else {

if (temp float >= 0.1) {
temp char = temp_float/0.1;
temp float = temp float-(temp_char*0.1);
temp string[4] = temp char+'0';



}
}
if (temp float < 0201 temp_string[S] =0 0
else {
if {temp float >= 0.01) {
temp char = temp_ float/0.01;
temp float = temp float-(temp_char*0.01);
temp_string[5] = temp char+'0';
}
}
if (temp float < 0.001) temp_string[6] = 0T
else {
if (temp float >= 0.001) {
temp char = temp_float/0.001;
temp float = temp_ float- (temp_char*0.001);
temp string[6] = temp char+'0";

}

/************** CALCUL_ATE ELEVATION FUNCTION *************/
void Calculate EL(void) {
Station Latitude = Station Latitude* (3.141592/180);
Station Longitude = Station Longitude* (3.141592/180);
Sub Satellite Sub_Satellite* (3.141592/180);

if (Sub_ Satellite > Station Longitude) {
Sub_Satellite = Sub_Satellite - Station Longitude;

}
else Sub Satellite = Station_Longitude - Sub_Satellite;

EL = atan(((cos(Sub Satellite)*cos (Station Latitude)-0.15084
sqrt(l—pow(cos(Sub_Satellite),2)*pow(cos(Station_Latitude),2))

EL = EL*180/3.141592;

}
/************** CALCU]’_ATE AZIM{JTH E'UNCTION *************/

void Calculate AZ(void) {
Station Latitude = Station Latitude* (3.141592/180);
Station Longitude = Station_Longitude*(3.141592/180);
Sub Satellite = Sub Satellite* (3.141592/180);

if (Sub Satellite > Station_Longitude) {
Sub_Satellite = Sub Satellite - Station_Longitude;

}
else Sub Satellite = Station Longitude - Sub_Satellite;

AZ
AZ

atan((tan(Sub_Satellite)/sin(Station_Latitude)));
AZ*180/3.141592;

Il

}

/***%%x* CONVERT STRING DATA TO FLOAT DATA ok ok kkkkkk [
// string2=xx' degree ,string=xx.xx lipda
float stof(void) {
temp_float=atof(temp_string2);
EL=atof (temp string);
return (temp float+ (EL/60));
}

/****%%% CONVERT FLOAT TO DEGREE/LIPDA ******x**/



void ftod(float £f) {
temp_ float = £;
ftos ()
temp—stringZ[0]=temp_string[0];
temp string2[l]=temp_string[l];
temp string2[2]=temp_string[2];
temp int=atoi (temp_string);
temp float=f-temp_int;
ftos ()i

}

/*********motor function********/
void Stop All Motor (void)
{
err=ipwr (0, 0x00) ;
dmsec (100) ;
}
void Motor Fast Stop (void)
{
err=ipwr (0, 0xc0) ;
dmsec (500) ;
Stop_All Motor();
}
void Motor El Up(void)
{
Stop All Motor();
err=ipwr (0, 0x01) ;
dmsec (100) ;
err=ipwr (0, 0x11) ;
dmsec (240) ;
Motor Fast Stop();
}
void Motor E1 Down (void)
{
Stop All Motor():;
err=ipwr (0, 0x02) ;
dmsec (100) ;
err=ipwr (0, 0x12);
dmsec (240) ;
Motor Fast Stop();
}
void Motor Az Left(void)
{
Stop_ All Motor();
err=ipwr (0, 0x04) ;
dmsec (100) ;
err=ipwr (0, 0x24) ;
dmsec (240) ;
Motor Fast Stop();
}
void Motor Az Right (void)
{
Stop All Motor();
err=ipwr (0, 0x08) ;
dmsec (100) ;
err=ipwr (0, 0x28) ;
dmsec (240) ;
Motor Fast Stop():
}
void Manual Track El1 Up(void)
{



beepl2 () ;Stop All Motor();
err=ipwr (0, 0x01) ;
dmsec (100) ;
Lcd Clear() ;
Display(0x00,":. . STOR: ")
Display(0x40,"™ PUSH ESC");
err=ipwr (0, 0x41) ;
while (ScanKey ()!="'C");
beeph () ;
Motor Fast_Stop();
}
void Manual_Track_El_Down(void)
{
beepl2 () ;Stop All Motor():
err=ipwr (0, 0x02) ;
dmsec (100) ;
Lcd Clear()
Display (0x00,".. . STOP...");
Display(0x40,"™ PUSH ESC");
err=ipwr (0, 0x42) ;
while (ScanKey () !='C');
beeph () ;
Motor Fast Stop();
}
void Manual Track Az Left (void)
{
beepl2() ;Stop All Motor():;
err=ipwr (0, 0x04) ;
dmsec (100) ;
Lcd Clear ()
DESpAailUXO0 2T A\ STOR . . X%
Display (0x40,"™ PUSH ESC");
err=ipwr (0, 0x84) ;
while (ScanKey () !'="C'");
beeph () ;
Motor Fast Stop();
}
void Manual Track Az Right(void)
{
beepl2 () ;Stop All Motor();
err=ipwr (0, 0x08) ;
dmsec (100) ;
Led ClRedw ()%
Display (0x00,"...STOP...");
Display (0x40, " PUSH ESC");
err=ipwr (0, 0x88);
while (ScanKey () !="C");
beeph() ;
Motor Fast_Stop();
}
//END MOTOR FUNCTION

J*****%% MANUAL TRACKING FUNCTION *****xskki/
void manual track(void) {

while (1) |
Lcd Clear ()
Display(OxOO,"Elup_PdUp AzLE- ")
Display(Ox40,"Eldn_Pan AzRt 2");
switch(ScanKey()) {
case 'U' : Manual Track El Up();break;



case 'N' : Manual Track El_Down() jbreak;
case 'l' : Manual Track Az _Left();break;
case '2' : Manual Track Az Right();break;
case 'C' : beepl();Stop All Motor () ;goto
end manual;break;
default - : Step.All Motor(};
}
}
end manual:_nop_ ()’

}

/******* AUTO TRACKING FUNCTION **********/
void auto_track(void)
{
Lcd Clear () ;
Display(0x00,"Searching....");
Display(0x40," Esc' for Manual”) ;
dmsec (2000) ;
// EL fix position
Lcd Clear ()
Stop All Motor ();beeph();
Display(0x00,"Down to LIMIT");
Manual_Track_El~Down();

Stop All Motor () ;beeph(); dmsec(1000);
Lcd Clear() s
Display(0x40, "Elivation Track");
t=( (EL4359%2) §
for (i=1;i<=t;i++) {
Motor E1 _Up();
}
Stop All Motor () ;beeph(); dmsec (1000) ;
Display (0x40, "Azimuth Track");
t=AZ;dmsec (100);
for (i=1;1i<=RZ;i++){
Motor Az Right();
}
goto find peak;
find peak:
Stop_All_Motor();beeph2();
Lcd Clear():
Display_Int(0x00,temp_char,O);
Display(Ox40,"Searching....OK!");beepl2();
while (ScanKey () !='E");
dmsec (2000) ;
goto end auto;
not_find:
Stop All Motor();
Lcd Clear();
Display(0x00, "Searching Fault!") ;beepl ()
while (ScanKey () !="E');
end auto:
beeph () ;Stop_All Motor();
Lcd Clear()
Display (0x00," Manual Search"):;
Display(0x40," (Y/N)22);
while (1) {
switch (ScanKey()) |
case 'Y':manual track();goto end a m;
case 'N':goto end_a m;



}
end a m:

beeph () ; dmsec(200);
}

void 1d data(void) {
Station Latitude=13.6493;
Station Longitude=100.4923;
}

/**%*x Get Longitude sub program ********x/
void Get Longitude (void) ({
WW 2 OnCursor () ;
clear string(); // get longitude
deg=temp string2[3]
Lcd Clear() s

Display Org(0x02); // get longitude
liffda=temp string[7]

N=0; T
wwl:

temp char=ScanKey ()7 // get longitude

position=temp stringl[2]
switch (temp char) ({
case 'E': goto endww;
case 'C': goto endww;
case 'Y': goto ww;
}
switch (N) {
case 0:goto wwlO;break;
case l:goto wwll;break;
case 2:goto wwlifO;break;
case 3:goto wwlifl;break;
case 4:goto wwlif2;break;
default: goto wwl;
} .
wwlO: if(('0'<=temp char)&&(temp char<='9")) {
Lcd Clear();
Display_Char(0x02,temp_char);temp_string
[0]=temp char;N=1l;
beeph () ;dmsec (300) ;
}goto wwl;
wwll: if(('0'<=temp char)&é&(temp_char<='9")) {
Display_Char(OxOB,temp_char);temp_string
[(1]=temp char;N=2;
beeph () ; dmsec (300) ;
}goto wwl;
wwlifO: if((‘O'<=temp_phar)&&(temp_char<='9')) {
Display_char(OxO4,temp_char);temp_string
[2]=temp_ char;N=3;
temp_string[3]='.';Display_Org(Ox56);beeph();dmsec
(300);
}goto wwl;
wwlifl: if(('O'<=temp_char)&&(temp_char<='9')) {
Display_Char(Ox06,temp_char);temp_string
[4]=temp char;N=4;
beeph () ;dmsec (300) ;
}goto wwl;
wwlif2: if(('O'<=temp_phar)&&(temp_char<='9')) {
Display Char (0x07, temp_char) ;temp_string
[5]=temp char;N=4;
Display_Qrg(OxO7);beeph();dmsec(300);



}goto wwl

endww: offcCursor () ;Of fCursor () ;temp_string[6]="\0";

}

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

J***xxx%% MATN AUTOMAT

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

void main ()

{

Stop All Motor();
SCL = SDA = 1;
Led Init ()
Lcd Clear();
beepl ()
Lcd Clear()
Display (0x00,"
Display (0x40,"

.
r

* %k %k ok k ok k ok **********************************/

IC CONTROL ANTENNA PROGRAM Kok ek ok ke kK kK dk ko f

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

// stop all motor
// init i2c bus

J/oanit Lied

Teliecoma 3T %) // Show Name of project

kmit'l")>

dmsec (2000) ;beeph() ;

Lcd Clear();

Display (0x00,"Automatic™");

Display (0x40,"
dmsec (2000);
while (1)

{

Control Antenna");

menu: Led Clear() ;beeph ()

Display (
Display (
dmsec (20

0x00,"Select Menu");
0x40,"1.Tracking Menu") ;
00) ;beeph () ;

Lecd Clear();

Display (
Display (

0x00,"Select Menu");
0x40,"2.Check ScanKey");

dmsec (2000) ;beeph () ;
Lcd Clear();

Display (
Display (

0x00,"Select Menu");
0x40,"3.Test Motor");

dmsec (2000) ;beeph () ;
Lcd Clear();

Display (
Display (

0x00,"Select Menu");
0x40,"1.Tracking Menu");

dmsec (2000);

temp char=ScanKey() ;
switch(temp_char) {

case '1':

case '2':{beepl () ;dmsec(2000) ;Lcd_Clear();

whi

beepl () ;Display (0x40,"tracking...

dmsec(2000) ;goto tracking menu;

le(1){

Display (0x00, "ScanKey") ;dmsec (100) ;

temp char=ScanKey () ;
switch (temp char) {
case 'l': beepl();Display
case '2': beepl();Display
case '3': beepl
case '4': beepl

(

(

(

() ;Display
case '5': beepl(

(

(

(

(

)
)
)
)
) ;Display
)
)
)

(0x40,"1") ;break;
(0x40,"2") ;break;
;Display (0x40,"3");break;
(0x40,"4") ;break;
(0x40,"5") ;break;

case '6': beepl();Display (0x40,"6");break;
case '7': beepl();Display (0x40,"7");break;
case '8': beepl();Display (0x40,"8");break;
case '9': beepl();Display (0x40,"9") ;break;



case '0': beepl();Display (0x40,"0");break;
case 'D': beepl();Display (0x40,"D") ;break;
case 'Y': beepl();Display (0x40,"Y") ;break;
case 'E': beepl();Display (0x40,"E") ;break;
case 'U': beepl();Display (0x40,"U");break;
case 'N': beepl();Display (0x40,"N") ;break;
case 'C': beepl();goto menu;

}
}
case '3':4
Lcd Clear();
Display (0x00,"Test Motoxr");
manual track();
goto menu;

}
}

tracking menu:
beeph2 () ;
Lcd Clear () ;
Display(0x00," 1.Thaicom");
dmsec (1000) ;beeph () ;
Display(0x40," 2.Enter sub");
N=1; Display Arrow(l);
while (1)
{
temp char=ScanKey() ;
switch (temp char) {
case '"1':N=1;beeph();Clear Arrow();
Display Arrow (1) ;dmsec(300) ;break;
case '2':N=2;beeph();Clear Arrow();
Display_Arrow(B);dmsec(300);break;
case 'E':goto end tracking menu;

}

end tracking menu:
switch (N) {

case l:goto thaicom track;

case 2:goto sub_sat_track;

}

thaicom track:
Lcd Clear();
Display (0x00,"1.Thaicom");
Display (0x40; " .0K.. ="}
dmsec (2000) ;
beeph2 () ;
Lcd Clear ()
Display(0x00, "Thaicom 2,3");
Display(0x40,"Sub : RS Dl B
dmsec (5000) ;beeph() ;
Lcd Clear();
Display(0x00,"Lat : 13'38.96 N");
Display(0x40, "Long:100'29.54 E");
dmsec (5000) ;beeph() ;
1d data();
Sub_Satellite=78.5; //define thaicom2,3 position
Calculate EL();



1d dataf();

Sub_Satellite=78.5; //define thaicom2,3 position

Calculate AZ();

dmsec (5000) ;beeph () ;

Lcd Clear();

Display(0x00,"Press 'Ent' for");
Display (0x40,"Tracking Thaicom");
while (ScanKey () !='E");

beeph () ;

Lcd Clear ()

Display (0x00, "EL= Deg") ;
Display(0x40,"AZ= Deg") ;

temp float=EL; ftos();

Display String(0x03, temp_string);
temp float=AZ; ftos();

Display String(0x43, temp_string);
beeph () dmsec(5000) ;

Lcd Clear () ;

Display(0x00,"Press 'Ent' for");
Display(0x40," Auto Tracking");
while (ScanKey () !="E"); auto_track();
goto tracking menu;

sub_sat_track:

Lcd Clear ();

Display (0x00,"2.Enter Sub");
Displag #(0x40, " &R0K. Y. W
dmsec (2000);

beeph2(); Lcd Clear();

Display (0x00, "Enter sub");
Display(0x40," Satellite point");
dmsec (2000) ;

clear string();

Get Longitude();

// end

if (temp char=='C'") goto tracking menu;

temp float=atof (temp_string);
if (temp float>180) ({
Lcd _Clear(); beepl();
Display (0x00, " Latitude more")

4

Display(0x40,"™ than 180 Degree");

dmsec (2000) ;Led Clear();

Display (0x00, " Input again..!"™);

dmsec (2000) ;
goto sub sat_ track;
}
else if(temp float<30) {
Lcd Clear() ; beepl()7
Display (0x00, " Latitude less")

r

Display(0x40," than 35 Degree");

dmsec (2000) ;Lcd Clear() ;

Display(0x00, " Input again..!");

dmsec (2000) ;

goto sub_sat_track;
}
1d data();
Sub_Satellite=atof (temp_string);
Calculate EL();
1d data();
Sub_Satellite=atof(temp_string);
Calculate AZ();
dmsec (1000) ;Lcd Clear();

tracking thaicom



Display(0x00,"Press 'Ent' for");
Display(0x40," Tracking SAT");
while (ScanKey() !="E");

dmsec (200) ;Lcd_Clear();
Display(0x00,"EL= Degree”);
Display(0x40,"AZ= Degree") ;
temp float=EL; ftos();
Display_string(OxO3,temp_string);
temp float=AZ; ftos();
Display_String(0x43,temp_string);
beeph () ; dmsec(2000) ;
Display(0x00,"Press 'Ent' for");
Display(0x40," Auto Tracking ");
while (ScanKey () !='E");
auto_track();

goto tracking menu;

}

// end program
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L298

DUAL FULL-BRIDGE DRIVER

a OPERATING SUPPLYVOLTAGEUPTO 46V

= TOTALDCCURRENTUPTO4 A

= LOW SATURATION VOLTAGE

= OVERTEMPERATURE PROTECTION

= LOGICAL "0" INPUT VOLTAGE UP TO 1.5 V
(HIGH NOISE IMMUNITY)

DESCRIPTION

The L298 is an integrated monolithic circuitin a 15-
lead Multiwatt and PowerSO20 packages. It is a
high voltage, high current dual full-bridge driver de-
signedto acceptstandardTTLlogiclevels anddrive
inductive loads such as relays, solenoids, DC and
stepping motors. Two enableinputs are provided to
enableor disable the deviceindependentlyofthein-
put signals. The emitters of the lower transistors of
each bridge are connected togetherand the corre-
sponding external terminal can be used for the con-

BLOCK DIAGRAM

Multiwatt15 PowerS020

DRDERING NUMBERS : L298N (Multiwatt Vert.)
L298HN (Multiwatt Horiz.)
L298P (PowerS020)

nectionof an externalsensing resistor. An additional
supplyinputis provided so that the logic works at a
lower voltage.
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L298

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Power Supply 50 \
Vss Logic Supply Voltage 7 \%

V), Ven Input and Enable Voltage —-0.3to 7 \
lo Peak Output Current (each Channel)
— Non Repetitive (t = 100ys) 3 A
—Repetitive (80% on —20% off; ton = 10ms) 2.5 A
-DC Operation 2 A
Vsens Sensing Voltage -11t02.3 \%
Pt Total Pawer Dissipauon (Tease = 75°C) 25 W
Top Junction Operating Temperature 2510 130 °C
Tetg, Tj Storage and Junction Temperature —40to 150 °C
PIN CONNECTIONS (top view)
/ 1 s | E=——>  current sensnce
BRI LTI 7D, QUIPUTS
@' MaN ST OUTPUT 3
12, ERSIUTT7 7 INPUT4
12 ENABLE B
1 =7 — W gINPUIS
Multiwatt1s oty 7 TNy LOGIC SUPPLY VOLTAGE Vsg
=7 ms0 N 23 \GND
7 S A 11 INPUT 1
6~f 7 Saiair v 3+ .ENABLE R
G| LB AT INPUT 1
4 """ SUPPLY VOLTAGE Vg
_$_ = oumur2
Vi wi======0 \Ts Th 1V |
\ [ ~ A/t e CURRENT SENSING A
41 TA3 CONNECTEC TO PIN 8 D9SINZ40
/
oND 1 20 1 GND
SenseA [} 2 19 §___] SenseB
NC. Bl 182151 ] NC.
outt [ 4 17 §—] Out4
ouwtz 5 PowerSO20 1 ] Out3
vs 6 15 [ Input4
nputt 17 14 ] Enable B
EnableA [} 8 13 1 Input3
input2 19 12=f ] vsSs
GND [} 10 11 1 GND
DS5IN239
THERMAL DATA
Symboi Parameter PowerSNO20 Multiwatt1s | tinit
| Rujcc | Thermal Resistance Junctioncase Max | - 3 [ SCIW
l Rijamb | Thermal Resistance lunction-ambient Max 15:(2) 35 i °CIW

(") Mourted on aluminum substrate

2013
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L298

PIN FUNCTIONS (referto the block diagram)

MW.15 PowerSO Name Function
1:15 2,19 Sense A; Sense B |Between this pin and ground is connected the sense resistor to
control the current of the load.
2,3 4,5 Out 1; Out2 Outputs of the Bridge A; the current that flows through the load
conneded between these two pins is monitored at pin 1.
4 6 Vs Supply Voltage for the Power Output Stages.

A non-inductive 100nF capacitor must be connected between this
pin and ground.

57 79 Input 1; Input 2 TTL Compatible Inputs of the Bridge A.
6;11 8,14 Enable A: EnableB | TTL Compatible Enable Input: the L state disables the bridge A
(enable A) and/or the bridge B (enable B).
8 1,10,11,20 GND Ground.
9 12 VSS Supply Voltage for the Logic Blocks. A100nf capactor must be
connected between this pin and ground.
10; 12 13;15 Input 3; Input 4 TTL Compatible Inputs of the Bridge B.
13; 14 1617 Out 3; Out 4 Outputs of the Bridge B. The current that flows through the load
connected between these two pins is monitored at pin 15.
- 3;18 N.C. Not Connected

ELECTRICAL CHARACTERISTICS (Vs = 42V; Vss = 5V, Tj = 25°C; unless otherwise specified)

Svmbol Parameter Test Conditions Min. TYyp. Max. Unit
Vs Supply Voltage (pin 4} Operative Condition Vg +2.5 46 \4
Vss Logic Supply Voltage (pin 9) 4.5 5 7 \
Is Quiescent Supply Cur=nt (pind)  (Ven = H; =0 Vi=L 13 22 mA
Vi=H 50 70 mA
Ven = Vi=X 4 mA
Iss Quiescent Current from Vss (pin 9) [Ven =H; IL=0 Vi=L 24 36 mA
Vi=H 7 12 mA
Ven =L Vi=X 6 mA
ViL Input Low Voltage 0.3 15 \Y
(pins 5,7, 10, 12)
Vi linput High Voltage 23 VSS v
{pins 5.7. 1IN 2]
b Low Voltage input Currernt V=L 0 A
__l(pins 5,7, 10,12)
lin High Voltage Input Current Vi= H < Vgg 0.6V 30 100 HA
{pins 5,7, 10, 1Zj
| Ven— L jLnabic Low Voiage ipins 6, 11) 0.3 15 V
| Ven— O |Chiavie Aigh Vokage (pins 8, 1] 2.3 Vss V'
jen — L |LUW VUiloye Chaue Cutrent Wen S -0 | RA
{pins & 11}
5;:' =¥ High "._1'1}3(::_,::, Frnane 1 orrani .‘-"én‘: Eail o et ‘\_'\."‘ AV ety 00 A
l (pins 6, 11) i
Veesar) |Source Saturation Voltage = 1A [oss | 85 ] 17 v
IL=2A 2 2./ \
Veesat) |SINK Saturation Voitage iL=1A () 0.85 1.2 1.6 \%
L2515 A 242 k4
Veesat {TotalDrop k=148 (8} 1.80 22 v
Il =2A (5) 4.9 \%
Mot Rengina Vnltage (pins 1, 15) -1 (1) 2 Vv
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min Typ. | Max. Unit
T4 (Vi) }Source Current Tum-off Delay 0.5Vito 091  (2);(4) 1.5 us
T2 (Vi) {Source Current Fall Time 091 to0.11.  (2);(4) 0.2 us
T3 (Vi) |Source Current Tum-on Delay 05Vito0.11L  (2);(4) 2 us
T4 (V) [Source Current Rise Time 0.1l to091. (2);(4) 0.7 us
Ts (Vi) |Sink Current Tum-off Delay 05Vito0.91.  (3);(4) 0.7 us
Te (V) |Sink Currert Fall Time 091 to0. 11, (3);(4) 0.25 us
T7 (Vi) |Sink Current Turn-on Delay 05Vito0.91L. (3);(4) 16 us
Tg (Vi) |Sink Current Rise Time 01l tc091L.  (3);(4) 0.2 us
fc (Vi) {Commutation Frequency IL=2A 25 40 KHz

T4 (Ven) |Source Current Turn-off Delay 05Vento 081 (2);(4) 3 us

T2 (Ven) |Source Current Fall Time 091 to0.11L  (2);(4) us
T3 (Ven) |Source Current Tum-on Delay 05Vento 0.11L (2);(4) 0.3 us
Ts (Ven) |Source Current Rise Time 011, to081l.  (2);(4) 0.4 us
Ts (Ven) {Sink Current Turmn-off Delay 05Vento 0.9 1. (3); (4) 2.2 us
Tg (Ven) |Sink Current Fall Time 091 to0. 11 (3);(4) 0.35 us
T7 (Ven) |Sink Current Tum-on Delay 05Vento 0.9 1. (3);(4) 0.25 us
Tg (Ven) |Sink Currert Rise Time 011 to0.91.  (3):(4) 0.1 us
1) 1)Sensing voltage can be —1V fort < 50 usec; in steady stae Vsens min> —-0.5 V.
2)Seefig. 2.
3) Seefig. 4.
4) The load must be a pureresistor.
Figure 1 : Typical Saturation Voltage vs. Output Figure 2 : Switching Times Test Circuits.
Current.
8- 6£18
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Vs=42V
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16 12988 > 21
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] 5-5852N
0.4
0 04 OB 12 16 20 24 Io(A). Note : For INPUT Switching, set EN = H
For ENABLE Switching, setIN =H
413 1S7]




L298

Figure 3 : Source Current Delay Times vs. inputor Enable Switching.
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Figure 4 : Switching Times Test Circuits.

Note : For INPUT Switching, set EN =H
For ENABLE Switching setIN = L
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Figure 5 : Sink Current Delay Times vs. Input 0 V Enable Switching.
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Figure 6 : Bidirectional DC Motor Control.
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Figure 7 : For higher currents, outputs can be paralleled. Take care to paraliel channel 1 with channel 4

and channel 2 with channel 3.
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APPLICATION INFORMATION (Refer to the block diagram)

1.1. POWER OUTPUT STAGE

The L298integratestwo poweroutputstages(A; B).
The power output stage is a bridge configuration
and its outputs can drive an inductive load in com-
mon or differenzialmode, dependingon the state of
the inputs. The current that flows through the load
comes out from the bridge at the sense output:an
externalresistor (Rsa ; Rsa.) allows todetect the in-
tensity of this current.

1.2. INPUT STAGE

Eachbridge is driven by means of four gatesthe in-
putof whichare In1; In2; EnAand In3; In4 ; EnB.
The Ininputs set the bridge state when The En input
is high; a lowstate ofthe Eninputinhibitsthe bridge.
All the inputs are TTL compatible.

2. SUGGESTIONS

A non inductive capacitor, usually of 100 nF, must
be foreseen between both Vs and Vss, to ground,
as nearas possible to GND pin. When the large ca-
pacitor of the power supply is too farfromthe IC, a
second smaller one must be foreseen near the
L 298.

The sense resistor, not of a wire wound type, must
be groundednear the negative pole of Vs that must
be nearthe GND pin of the 1.C.

7

Each input must be connected to the source of the
driving signals by means of a very short path.

Tum-On and Turn-Off : Before to Tum-ONthe Sup-
ply Voltage and before to Turnit OFF, the Enablein-
put must be driven to the Low state.

3. APPLICATIONS

Fig 6 shows a bidirectional DC motor control Sche-
matic Diagram for which only one bridge is needed.
The extemnal bridge of diodes D1 to D4 is made by
four fast recovery elements (tr < 200 nsec) that
must be chosen of a VF as low as possible at the
worst case of the load curmrent.

The sense outputvoltage canbe usedto controlthe
current amplitude by chopping the inputs, or to pro-
vide overcurrent protection by switching low the en-
able input.

The brake function (Fast motor stop) requires that
the Absolute Maximum Rating of 2 Amps must
never be overcome.

When the repetitive peak current needed from the
load is higher than 2 Amps, a paralleled configura-
tion can be chosen (See Fig.7).

An extemal bridge of diodes are required when in-
ductive loads are driven and when the inputs of the
|Care chopped; Shottkydiodeswould be preferred.

7113
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This solution candrive until3 Amps In DC operation Fig 10 shows a second two phase bipolar stepper
and until 3.5 Amps of a repetitive peak current. motor control circuit where the current is controlled

OnFig 8itis shownthedriving of a twophasebipolar by the I.C. L6506.
stepper motor ; the needed signals to drive the in-

puts of the L298 are generated, in this example,

from the IC L297.

Fig 9 shows an example of P.C.B. designedforthe
application of Fig 8.

Figure 8 : Two Phase Bipolar Stepper Motor Circuit.
This circuit drives bipolar stepper motors with winding currents up to 2 A. The diodes are fast 2 A types.
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Figure 9 : Suggested Printed Circyit Board Layout for the Circuit of fig. 8 (1:1 scale).
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Figure 10 : Two Phase Bipolar StepperMotor Control Circuit by Using the Cumrent ControllerL6506.
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DIM. - e OUTLINE AND
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
i 5 P MECHANICAL DATA
B 265 0.104
c 16 0.063
D 1 0.039
E | 049 055 |0.019 0.022
F | 066 0.75 | 0.026 0.030
G | 102 | 127 | 152 | 0.040 | 0.050] 0.060
G1 | 17.53 | 17.78 | 18.03 | 0.690 | 0.700 | 0.710
H1 | 196 0.772
H2 202 0.795
L | 210 | 222 | 225 | 0.862 | 0.874 | 0.886
L1 | 21.7 | 221 | 225 | 0.854 | 0.870] 0.886
L2 | 1765 184 | 0.695 0713
3 |17.25| 175 | 17.75 | 0.679 | 0.689 | 0.699
s | 103 | 107 | 109 | 0.406 | 0.421 0.420
L7 | 265 29 |0.104 0.114
M | 425 | 455 | 285 | 0.167 | 0.179 | 0.191
M1 | 463 | 5.08 | 553 |0.182]0.200] 0.218
s | 19 26 |0.075 0.102
s1 | 19 26 |0.075 0.102 Multiwatt15V
Dial | 3.65 3.85 | 0.144 0.152
H1
A < 2>
T Tk 51
6] / / o
\ A Dia 1 /
Py Iy ﬁ
{
~ 3 O O( =
e
Py —
s y
H2
"
B g Zotedd
E
F G
o M M Gi B
10113 7
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R v :Y: MAX. | MIN ::: MAX OUTLINE AND
- - - - - - MECHANICAL DATA
A 5 0.197
B 265 0.104
E 16 0.063
E | 049 055 |0.019 0.022
F | 066 0.75 | 0.026 0.030
G | 114 | 127 | 14 [0.045{0050]0.055
1 1757 1778} 17.91 | 0.692 | 0700 0.705
H1 | 196 0772
H2 202 0.795
b 20.57 0.810
L1 18.03 0710
L2 254 0.100
3 11725 | 175 | 17.75 | 0.679 | 0.689 | 0.699
14 | 103 | 107 | 109 | 0406|0421} 0.429
L5 528 0.208
L6 2.38 0.094
7 | 265 29 |0.104 0.114
sl 40 26 |0.075 0.102
st | 19 26 |0.075 0.102 Multiwatt15 H
Dial | 3.65 3.85 | 0.144 0.152
A
BRI 1§ B St
B L ¢ A
1 L 4 /i
& 4
) Dia. 1
fid - e
| 2 5 =
O &
ok
11 LB
= — ]
w|
==l r L HU| H2
S
e——1f——g % 9 |
F
Le
LS
1573 11113
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DIM. mm inch
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
A 3.6 0.142
ail 0.1 0.3 | 0.004 0.012
a2 3.3 0.130
a3 0 0.1 |0.500 0.004
b 0.4 0.53 | 0.016 0.021
c 0.23 0.32 { 0.009 0.013
D(1) | 158 16 0.622 0.630
D1 9.4 9.8 10.370 0.386
E 13.9 14.5 | 0.547 0.570
e 1.27 0.050
e3 11.43 0.450
E1(1)| 10.9 11.1 10.429 0.437
E2 2.9 0.114
E3 5.8 6.2 |0.228 0.244
G 0 0.1 0.000 0.004
H 15.5 15.9 {0.610 0.626
h 14 0.043
L 0.8 11 0.031 0.043
N 10° (max.)
S 8°(max.)
T | 10 |} | [ 0394 |
(1) "D and F" do not include mold flash or protrusims.

- Moldflash or protrusions shall not ex
- Criticaldimensions "E”, "G" and "a3"

ceed 0.15 mm (0.006").
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Philips Semiconductors Product specification Philips Semiconduclors Product specificalion

Remote 8-bit /O expander for 12C-bus PCF8574 Remole 8-bit /0 expander for 12C-bus PCF8574
1 FEATURES 2 GENERAL DESCRIPTION 4 BLOCKDIAGRAM
» Operaling supply voltage 2.510 6 V The PCF8574 is a silicon CMOS circuit. It provides general
« Low standby current consumption of 10 pA maximum purpose remote I/O expansion for mosl microcontroller
s families via the two-line bidirectional bus (12C).
o 12C to parallel port expander 3
P The device consists of an 8-bit quasi-bidirectional port and
Open-drain interrupt output
e e i an 12C-bus interface. The PCF8574 has a low current
« 8-bit remote I/O port for the [2C-bus consumption and includes latched outputs with high
« Compalible with most microcontrollers current drive capability a.oa direclly n__._<_:c LEDs. Italso ik INTERRUPT E
« Lalched outputs with high current drive capability for possesses an interrupt line (INT) which can be connected LoGIC 7 l
direclly driving LEDs 1o the interrupt logic of the microcontroller. By sending an Y PCFB574
Add by 3 b i interrupl signal on this line, the remole I/O can inform the R 0
i 8d ﬁmm Y _mﬂm%mqﬂmm“mmwmwwwﬁm or use of up 1o microcontroller if there is incoming data on its ports withoul ..|w —~» PO
evices (up o 16 wil ) having lo communicale via the 12C-bus. This means thal o P1
« DIP16, or space-saving SO16 or SSOP20 packages. \he PCF8574 can remain a simple slave device. it 3 81 .p2
INPUT 12C-BUS 7
The PCF8574 and PCF8574A versions diffet only in their At o FILTER CONTROL [,y SHIFT "o Vo R P3
slave address as shown in Fig.9. REGISTER | M PORT = P4
P
3 ORDERING INFORMATION e
12
PACKAGE L
TYPE NUMBER T
NAME ! DESCRIPTION VERSION WRITE pulse
PCF8574P; DIP16 | plastic dual in-line package: 16 leads (300 mil) SOT38-1 READ pulse
PCF8574AP
PCFB8574T, 5016 plastic small oulline package; 16 leads; body width 7.5 mm SOT162-1
PCF8574AT 16090
PCF8574TS SSOP20 | plastic shrink small outline package: 20 leads; body width 4.4 mm SOT266-1
Fig.1 Block diagram (SOT38-1 and SOT162-1).

1997 Agr 02 3 1997 Apr 02 4
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Remote 8-bit I/0 expander for 12C-bus

PCF8574

6 CHARACTERISTICS OF THE 12C-BUS

The 12C-bus is for 2-way, 2-line communication between
different ICs or modules. The two lines are a serial data

line (SDA) and a serial clock line (SCL). Both lines must be
connecled to a positive supply via a pull-up resistor when
connecled lo the oulput stages of a device. Dala transfer

6.2  Start and stop con

Both data and clock lines remain HIGH when the bus is not
busy. A HIGH-to-LOW transition of the data line, while the
clock is HIGH is defined as the start condition (S).

A LOW-1o-HIGH transition of the data line while the clock
is HIGH is defined as the stop condition (P) (see Fig.5).

Remote 8-bit /O expander for 12C-bus PCF8574
S PINNING
PIN
SYMBOL DESCRIPTION
DIP16; SO16 SSOP20
A0 1 6 address input 0
Al 2 7 address input 1
A2 3 9 address input 2
PO 4 10 quasi-bidirectional I/0 0
P1 5 1" quasi-bidirectional /O 1
P2 6 12 quasi-bidirectional 1/0 2
P3 7 14 quasi-bidirectional I/0 3
Vss 8 15 supply ground
P4 9 16 quasi-bidirectional /0 4
PS 10 17 quasi-bidirectional I/0 §
P6 1 19 quasi-bidirectional /0 6
P7 12 20 quasi-bidirectional 1/0 7
INT 13 1 interrupt output (active LOW)
SCL 14 2 serial clock line
SDA 15 4 serial dala line
Voo 16 § supply vollage
n.c. - 3 nol connecled
n.c. - 8 nol connected
n.c. - 13 nol connecled
n.c. - 18 not connected
B
A L
a0 [0 U [16) Voo seu
At m. M.ou SDA ne 3 18] nc
a2 (3] 4] sau SUA 4
P (] poraa |31 Yoo ¥ PORUSTALS
e 5] PCFOSTAA |73 1) a0 E e
P2 (6 71) re a7
(] 0] Po ne ®
Vss (2] 9] P4 A2
HO0RZS. , PO 10
AOTS
Fig.2 Pin configuration (DIP16; SO16). Fig.3 Pin configuralion (SSOP20).

1997 Apr 02 5

may be initiated only when the bus is not busy.
6.3  System configuration

6.1 . Bit transfer A device generating a message is a ‘ransmitler’, a device

One data bit is transferred during each clock pulse. The receiving is the ‘receiver’. The device that conlrols the
data on the SDA line must remain stable during the HIGH ~ message is the ‘master' and the devices which are
period of the clock pulse as changes in the data line at this controlled by the master are the ‘slaves’ (see Fig.6).
time will be inlerpreted as control signals (see Fig.4).

-

1
|
I
!

SDA \

SCL
| 1 |
| | change |
1 stuble: | ofuela |
| date valid | allowea | LaICE

Fig.4 Bil transler.

sCL
START conylion STOP conaition T
Fig.5 Definition of starl and slop condilions.
SOA - e
il _ | | |
MASTER SLAVE MASTER
TRANSMITTER/ PSLAVE TRANSMITTER / Bl e TRANSMITTER /
RECENMER RECENMER RECENMER
uoAES
Fig.6 Syslem configuration.
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6.4 Acknowledge

The number of data bytes transferred between the start
and the stop conditions from transmitter to receiver is not
limited. Each byte of eight bits is followed by one
acknowledge bit. The acknowledge bit is a HIGH level put
on the bus by the transmitter whereas the master
generales an extra acknowledge related clock pulse.

A slave receiver which is addressed must generate an
acknowledge afler the reception of each byte. Also a
master must generate an acknowledge alter the reception
of each byte that has been clocked out of the slave

transmitter. The device that acknowledges has to pull
down the SDA line during the acknowledge clock pulse, so
that the SDA line is stable LOW during the HIGH period of
the acknowledge related clock pulse, set-up and hold
times must be laken into account.

A master receiver must signal an end of data to the

transmitter by not generating an acknowledge on (he last
byte that has been clocked out of the slave. In this evenl
the transmitter must leave the data line HIGH to enable the
master lo generate a stop con

DATA OUTPUT
BY TRANSMITTER

D

not acknowledge N

DATA OUTPUT
BY RECEIVER

START
CONDITION

SCL FROM % A
S Teau iVt e e | e

Fig.7 Acknowledgment on the 12C-bus.

acknowledge

dock ¢
MOCS02 acknowleugenwnt

Philips Semiconduclors Product specification

Remote 8-bit I/O expander for 12C-bus PCF8574

7 FUNCTIONALDESCRIPTION

Voo

wrile pulse  —py
oo
=
gata from b0 VT

100
uA *
shift register T L
FF

ry
power-on
resat

Vss

read pulse

||I|J 1o intemupt
alo, . M V logic
shift ragister 7

gal.
100977

Fig.8 Simplified schemalic diagram of each /0.

7.4  Addressing
For addressing see Figs 9, 10 and 11.

1997 Apr 02 7

sluve HUdress sluve address
A

)

T T T T T T T T T T L IR Eeew |

_w_c 10 0 A2 Al A0 o_)_ _w_c 1 1 _)~>_>o_o_)_
! 1 LA ! ! 1 1 L 1 1 1

Moo 73

() PCFOb/A,
(D) PCFOLI4A

Fig.9 PCF8574 and PCF8574A slave addresses.

Each of the PCF8574's eight I/Os can be independently

used as an inpul or oulpul. Inpul dala is transferred from
the port lo the microcontroller by the READ mode

(see Fig.11). Outpul data is \ransmilled to the port by the
WRITE mode (see Fig.10).

1997 Apr 02 8
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7.2 Interrupt (see Figs 12 and 13)

The PCF8574 provides an open drain output (INT) which
can be fed to a corresponding input of the microcontroller.
This gives these chips a lype ol master function which can
initiate an action elsewhere in the sysltem.

Aninterrupt is generated by any rising or falling edge of the
port inputs in the input mode. Afler time t;, the signal INT is
valid.

Resetting and reactivating the interrupt circuit is achieved
when data on the port is changed to the original selling or
data is read from or writlen lo the port which has generated
the interrupl.

Resetting occurs as follows:

> Inthe READ mode at the acknowledge bit after the rising
edge of the SCL signal

¢ In the WRITE mode al the acknowledge bil after the
HIGH-10-LOW transition of the SCL signal

 Interrupts which occur during the acknowledge clock
pulse may be lost (or very short) due to the resetting of
the interrupt during this pulse.

Each change of the I/Os alter reselting will be detecled
and, after the nex! rising clock edge, will be transmilled as
INT. Reading from or writing lo another device does not
alfect the interruplt circuit.

7.3 Quasi-bidirectional |/Os (see Fig.14)

A quasi-bidirectional I/O can be used as an input or output
withoul the use of a control signal for data direction.

Al power-on the I/Os are HIGH. In this mode only a current
source lo Vpp is aclive. An additional strong pull-up to Vpo
allows fast rising edges into heavily loaded outputs, These
devices lurn on when an output is written HIGH, and are
swilched off by the negalive edge of SCL. The |/Os should
be HIGH before being used as inpuls.

Voo

MICROCOMPUTER

PCF8574  PCFB574 PCFE5T4

(33} 2) (16)

NT

P 20
Fig.12 Application of multiple PCF8574s with interrupl.
slave address (PCF0574) date from port
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