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Abstract

This thesis will present to design the Fire Alarm
System which uses the serial data communication tech-
nique and send asynchronous.This system has the inter-
facing for computer port by RS 232 C and uses only two
lines. It has the data transmission speed 4800 Bit/sec
and uses the addressable asynchronous receiver /trans-
mitter to design addressable fire detector (AFD) and
this system has sensors which can send the status and
the correct poinﬁ to display the alarm on the monitor.
The communication between the CPU and AFD operated

by software.The system can show any fault alarm to the
right location this will cause us monitoring all the

statust and help at once.
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#include <stdio.h>
#include <dos.h>
#include <stdlib.h>
#include <ctype.h>
#include <bios.h>
#include <string.h>
#include <graphics.hs
#include <conio.h>
#define BORDER 1
#define ESC 27
#define REV_VID 0x70
#define NORM VID 7
typedef struct _room {
char szName [10];

int PtX;
int PtY;
} RoomStr;

RoomStr AddressToRoom{128};
#define DLH (1)
#define DLL (0)
#define LCR (3)
#define LSR (5)
#define B1200 (0)
#define B2400 (1)
#define B4800 (2)
#define B9600 (3)
#define B19200 (4)
#define COML (0)
#define COM2 (1)
#define D8 (0)

#define D7 (1)
#define S1 (0)
#define S2 (1)
#define PNONE (0)
#define PODD (1)
#define PEVEN (2)
#define BI 0x10
#define command (0)
#define NORMAL 100
#define FIRE 101
#define OPEN 102
#define ERROR 103
#define NOTCONNECT 104
typedef struct _result

char Status;

int Tmp;

} RESULT;
void InitSerialComm(int, int,int,int,int);
int check_status(char) ;
int status_port (void) ;
int ctoi(char);



char connect (int address);
void fselftest(void);
RESULT fusertest(int) ;
void initializeroom(void);
int popup(char *menu{], char *keys, int count,int x, int vy,
int border) ;
void save_video(int startx, int endx, int starty, int endy,
unsigned char *buf_ptr);
void restore_video(int startx, int endx, int starty, int
endy,
unsigned char *buf_ptr);
void goto_xy(int x, int y), cls(void);
void write_vwideo(int x, int y, char *p, int attrib);
void display_menu(char *menu(], int x, int y, int count);
void draw_border(int startx, int starty, int endx, int endy)
void write_string(int x, int y, char *p, int attrib);
void write_char(int x, int y, char ch, int attrib);
void build(int,RESULT) ;
int get_resp(int x, int y, int count, char *menul[], char *keys);
int video_mode (void) ;
int readkey (void);
unsigned baud([S] = { 96,48,24,12,6 };/*for1200,2400,4800,9600&19200bps*/"
char Datal(2] { 0x03,0x02 };/* feature bit of 8-bit , 7-bit */
char stop(2] { 0x00,0x04 };/* feature bit of 1-bit , 2-bit */
char pari (3] { 0x00,0x08,0x18 };/* feature bit of none,odd,even */
extern char str[100] =""";
extern char buffer{1024];
int ctoi(char data)

{

return( data-'0');

}

void initializeroom(void) {
int i,3,k,1;

char Built({3] = {"ABC"};

strcpy (AddressToRoom[0] .szName, "T 102") ;
AddressToRoom[0] .PtX = 110;
AddressToRoom{0] .PtY = 125;

strcpy (AddressToRoom (1] .szName, "T 103") ;
AddressToRoom[1l] .PtX = 175;
AddressTcRoom[1] .PtY = 310;

strcpy (AddressToRoom (2] .szName, "T 106");
AddressToRoom([2] .PtX = 230;
AddressToRoom{2] .PtY = 125;

strcpy (AddressToRoom[3] . szName, "T 109") ;
AddressToRoom[3] .PtX = 385;
AddressToRoom{3] .PtY = 310;

strcpy (AddressToRoom({4] .szName, "T 110");
AddressToRoom([4] .PtX = 360;
AddressToRoom({4] .PtY = 125;

strecpy (AddressToRoom[5] .szName, "T 111");



AddressToRoom[4] .PtY = 125;
strcpy (AddressToRoom[5] .szName, "T 111");
AddressToRoom[5] .PtX = 475;
AddressToRoom[5] .PtY = 310;
strcpy (AddressToRoom (6] .szName, "T 113");
AddressToRoom[6] .PtX = 560;
AddressToRoom (6] .PtY = 310;
strcpy (AddressToRoom([7] .szName, "T 114") ;
AddressToRoom (7] .PtX = 440;
AddressToRoom{7] .PtY = 125;
for (i = 0; i < 3; i++)
for (k = 1; k <= 10; k++)
sprintf (AddressToRoom[1l] .szName, "%c %d",Built[i],j*100+k) ;
AddressToRoom[1l] .PtX = 0;
AddressToRoom({1l] .PtY = 0;

}
}

char connect (int address)
{
unsigned char s_data{20]="";
int index=0;
char buffer;
outportb (0x3F8,address) ;
outportb (0x3F8, command)
while (index< 2)
{

while( inportb (0x3FD)&BI ); if BI set ,wait */
s_datalindex] = inportb(0x3F8); /* if BI unactive ,recieve */
index++;

if( ctoi(s_data([0])==address ) /*if address is correct*/

{
}

else

{

buffer = '\x0';

}

return buffer;

}

int check_status(char data)

{

buffer =(s_datal1l);

int status;
int temper= 0;
if( data!='\x0"){
switch(data & 0x03) /*mark recieved data with 00000011*/
{
case 0
strcpy(str, "OPEN") ;



break;

case 1
strcpy (str, "NORMAL") ;
break;

case 3
strcpy(str, "FIRE") ;
break;

default:
strcpy(str, "ERROR") ;
break;

}

if (( data&0x03==0) | | (data&0x03==1))
{
data &= 0x7C; /* mark S bit upper and bit7 not used=0*/
temper=ctoi (data) ;
tempers>=2;
temper=( (2*temper)+1) ;

}

return (temper);
}
}
void InitSerialComm(int comno,int baudrate,
int databit,int stopbit,int parity)
{
char low_divisor,high divisor,comm_spec;
int Commaddr;
switch( comno ) {
case COM1 : CommAddr = 0x3F8; break;
case COM2 : CommAddr = 0x2F8; break;
}
low_divisor = baud[baudrate] ;
high divisor = 0;
comm_spec = Data[databit] | stoplstopbit] | parilparity];
outportb( .CommAddr + LCR , comm_spec | 0x80 );
ocutportb( CommAddr + DLL , low_divisor )i

outportb ( CommAddr + DLH , high divisor )
outportb ( CommAddr + LCR , comm_spec & Ox7F );

}

void fselftest (void)
5

int COM_PORT=1; /**select com_port**/
int address = 128;
int 1i;
char pt_buf;
char temp;
int RmNormal [128] ,RmNormalPtr = 0;
int RmOpen([128],RmCpenPtr = 0;
int RmFire[128],RmFirePtr = 0;
int RmUncon([128],RmUnconPtr =



if(COM_PORT==1) InitSerialComm{COM1,2,D8,S1,PEVEN) ;
else 1f(COM_PORT==2) InitSerialComm(COM2,2,D8:S1,PEVEN);
printf ("\n");

for (1 = 0; 1 < 128; i++)
temp = connect (address + 1i);
if (temp != '\x0') { /* has data from address */
strcpy (str,"");
pt_buf = check_ status(temp) ;
if (!strcpy(str,"NORMAL")) {
printf ("Address %d Room %s\n",address+i,AddressToRoom[i] .szName) ;
printf ("Temperature case normal = %d-%d\n",pt_buf-1,pt_buf+l);
RmNormal [RmNormalPtr++] = i;
} else if (!strcpy(str,"OPEN")) {
printf ("Address ¥d Room %s\n",address+i,AddressToRoom{i] .szName) ;
printf ("Temprature case open circuit = %d-%d\n",pt_buf-1,pt_buf+l);
RmOpen [RmOpenPtr++] = i;
. } else if (!strcpy(str,"FIRE")) ({
printf ("Address %¥d Room %s\n",address+1i,AddressToRoom([i] .szName) ;
printf("Fire! temperature over 64 celcius\n");

RmFire (RmFirePtr++] = i;
} else {
printf ("Address %d Room %s\n",address+i,AddressToRoom[i] .
szName) ;

printf ("Error!");

} else { /* not connect address */
RmUncon [RmUnconPtr++] = I;
printf ("Address %d Room %s Unconnect!\n", i+address, AddressToRoom

[i.]. szName);
}
delay(1000) ;
if (kbhit ()) {
getch() ;
i=129;

?
}
clrscr();
printf ("TOTAL THE STATUS ");
if (RmNormalPtr > 0)
printf ("Normal Room\n") ;
for ( 1 = 0; i < RmNormalPtr; i++) {
printf("%5s , ",AddressToRoom[RmNormal [i]] .szName) ;

}
if (RmNormalPtr > 0)
if (RmNormalPtr % 10 == 0)
gotoxy(80,wherey () -1) ;
printf("\b \b\b");
} else



printf ("\b\b\b \b\b\b");
if (RmCpenPtr > 0)
printf ("\n\nOpen Circuit Room\n");
for ( i = 0; i < RmOpenPtr; i++) {
printf("%$5s , ",AddressToRoom|[RmOpen(i]].szName);
}
if (RmOpenPtr > 0)
if (RmOpenPtr % 10 == 0) {
gotoxy (80,wherey () -1);
printf("\b \b\b");
} else
printf ("\b\b\b  \b\b\b");
if (RmFirePtr > 0)
printf ("\n\nFire Room\n") ;
for (1 = 0; i < RmFirePtr; i++) {
printf("%5s , ",AddressToRoom[RmNormal{i]] .szName) ;

}
if (RmFirePtr > 0)
if (RmFirePtr % 10 == 0) {
gotoxy (80,wherey () -1);
printf ("\b \b\b"};
} else
printf ("\b\b\b  \b\b\b");
if (RmUnconPtr > 0)
printf ("\n\nNot Connect Room\n") ;
for (i = 0; i < RmUnconPtr; i++) {
printf("%5s , ",AddressToRoom|[RmUncon(i]].szName);
}
if (RmUnconPtr > 0)
if (RmUnconPtr % 10 == 0) {
gotoxy (80, wherey () -1);
printf("\b \b\b");
} else
printf£("\b\b\b  \b\b\b");
getch();
cis () ;

}

RESULT fusertest (int address)
{
int COM_PORT=1; /**select com_port**/
RESULT pt_buf;
char temp;

if (COM_PORT==1) InitSerialComm(CCM1,2,D8,S1,PEVEN) ;
else if (COM_PORT==2) InitSerialComm(COM2,2,D8,S1,PEVEN);

temp = connect (address);

if (temp != '\x0') { /* has data from address */
strcpy (str,"");
pt_buf.Tmp = check_status (temp) ;



if (!strcpy(str, "NORMAL")) {
pt_buf.Status = NORMAL;
} else if (!strcpy(str,"OPEN")) ({

pt_buf.Status OPEN;
} else if (!strcpy(str,"FIRE")) {
pt_buf.Status = FIRE;
} else {
pt_buf.Status = ERROR;

} else { /* not connect address */

pt_buf.Status =

return (pt_buf);

}

NOTCONNECT;

int respselect,resppoint;
char far *vid_mem;
char *point([]= {

goto_xy (0, 0);

" 1. ROOM T 102 ",
"2, ROOM T 103 ",
3. ROOM T 106 ",
" 4, ROOM T 109 ",
"S5, ROOM T 110 ",
" 6. ROOM T 111 ",
*“ 7. ROOM T 113 ",
" 8. ROOM T 114 ",
bk
char *select([]= {
"USER TEST",
"SELF TEST",
n EXIT "
}i
main(void)
{
char *pt;
int i;
RESULT Result;
char eff;
initializeroom() ;
cls();
fselftest () ;

printf ("This is a test of the status for fire alarm

while (kbhit () !=ESC) {

respselect = popup(select,

switch (respselect) {
case 0: resppoint =
Result =
build(resppoint,Result) ;
eff = getch();

popup (point,
fusertest (resppoint+128)

"USE",3,5,5,BORDER) ;

"12345678", 8, 15,

system.\n") ;

7, BORDER) ;



if (eff==ESC)
exit (0)
closegraph() ;
break;
case 1l: fselftest();
break;
case 2: exit(0);
break;

}
}

return 0;

}

/ * Display a pop-up menu and return selection.*/

int popup
char *menull, /* menu text */
char *keys, /* hot keys */

int count, /* number of menu items */
int x, int y, /* X,Y coordinates of left hand corner */
int border /* no border if 0 */

register int i, len;
int endx, endy, choice, wvmode;
unsigned char *p;

1f ((y>24) || (y<0) || (x579) || (x<0)) {
printf ("range error");
return -2;

}

vinode = video_mode() ;
if ((vmode!=2) && (vmode!=3) && (vmode!=7)) {
printf("video must be in 80 column text mode") ;
exit (1) ;
’ }
/* set proper address of video RAM */
if (vimode==7) vid _mem = (char far *) 0xB0000O000;
else vid_mem = (char far *) 0xB8000000;

/* make sure that menu will fit */
len = 0;
for(i=0; i<count; i++)
if(strlen(menu[i]) > len) len = strlen(menul(i]);
endx = len + 2 + X;
endy = count + 1 + y;
if ((endy+1>24) || (endx+1>79)) ({
printf ("menu won't fit");
return -2;

}



/* allocate enough memory to hold current contents of the screen */
P = (unsigned char *) malloc(2 * (endx-x+1) * (endy-y+l));
if(1p) exit(1); /* install your own error handler here */

/* save the current screen data */
save_video(x, endx+l, y, endy+l, p):

if (border) draw_border(x, y, endx, endy):

/* display the menu */
display_menu(menu, x+1, y+l, count);

/* get the user's response */
choice = get_resp(x, y, count, menu, keys);

/* restore the original screen */
restore_video(x, endx+l, vy, endy+l, p);
free(p);
return choice;

}

/* Display the menu in its proper location. */
void display _menu(char *menuf], int x, int y, int count)

register int i;
for (i=0; i<count; i++, y++)
write_string({(x, y, menuli], NORM VID);

}

/* Draw a border around the window. */
void draw_border (int startx, int starty, int endx, int endy)
{
register int i;
char far *v, far *t;
v = vid_mem;
LR V;

/* draw vertical lines */
for (i=starty+1l; i<endy; i++) {
v += (i*160) + startx=*2;
*vede = 179;
*y = NORM_VID;
v = t;
v += (i*160) + endx*2;
*v++ = 179;
*v = NORM_VID;
v = t;
}
/* draw horizontal lines */
for(i=startx+l; i<endx; i++) {



Vv += (starty*160) + i*2;
*V++ = 196;
*v = NORM_VID;
v = t;
v += (endy*160) + i*2;
*v++ = 196;
*v = NORM VID;
v = t;

}

/* draw corners */
write_char (startx, starty, (char) 218, NORM_VID);
write_char(startx, endy, (char) 192, NORM_VID);
write_char (endx, starty, (char) 191, NORM VID);
write_char (endx, endy, (char) 217, NORM_VID);

}

/* Input user's selection. */
get_resp(int x, int y, int count, char *menu{]l, char *keys)
{

union inkey {

char ch[2];
int i;

}oci

int arrow _choice=0;

char *key choice;
X4+ \
Y++;

/* highlight the first selection */

goto_xy(x, y);
write_string(x, y, menu(0], REV_VID); /* reverse video */

for(;;) {
c.i = readkey(); /* read the key */

/* reset the selection to normal video */
goto_xy (x, y+arrow_choice);
write_string(x, y+arrow_choice,
menu {arrow_choice], NORM_VID); /* redisplay */

if(c.ch{0]) { /* is normal key */
/* see if it is a hot key */
key choice = strchr(keys, tolower{c.ch[0]));
if (key_choice) return key_ choice-keys;

/* check for ENTER or space bar */
switch(c.ch{0]) {
case '\r': return arrow_choice;



case ' ' : arrow_choice++;
break;
case ESC : return -1; /* cancel */

}
}

else { /* is special key */
switch(c.ch(1]) {

case 72: arrow_choice--; /* up arrow */
break;

case 80: arrow_choice++; /* down arrow */
break;

}

if (arrow_choice==count) arrow_choice=0;
if (arrow_choice<0) arrow_choice = count-1;

}

/* highlight the next selection */

goto_xy(x, y+arrow choice);
write string(x, y+arrow choice, menularrow_choice], REV_VID);

}

}
/ * Display a string with specified attribute. */
void write_string(int x, int y, char *p, int attrib)
{
register int i;
char far *v;
v = vid_mem;
v += (y*160) + x*2; /* compute the address */
for(i=y; *p; i++) {
*y+4 = *pa+; /* write the character */
*v++ = attrib; /* write the attribute */

}
}

/* Write character with specified attribute. */
void write_char(int x, int y, char ch, int attrib)
{

char far *v;

v = vid_mem;

v += (y*160) + x*2; /* compute the address */
*v++ = ch; /* write the character */

*v = attrib; /* write the attribute */

}

/* Save a portion of the screen using direct video RAM accessing.*/
void save_video(int startx, int endx, int starty, int endy,
unsigned char *buf_ptr)
{
register int i,7j;
char far *v, far *t;
v = vid_mem;



for{i=startx; i<endx; i++)
for(j=starty; j<endy; j++) {
t = v + (j*160) + i*2; /* compute the address */

*buf ptr++ = *t++; /* read the character */
*buf ptr++ = *t; /* read the attribute */
*(t-1) = ' '; /* clear the window */

}
}

/* Restore a portion of the screen using direct video accessing.*/
void restore_video(int startx, int endx, int starty, int endy,
unsigned char *buf_ ptr)
{
register int i,3j;
char far *v, far *t;
v = vid_mem;
t = v;
for (i=startx; i<endx; i++)
for (j=starty; j<endy; j++) {
v = t;
v += (j*160) + i*2; /* compute the address */
*v++ = *buf ptr++; /* write the character */
*v = *buf ptr++; /* write the attribute */

}
}

/* Clear the screen. */
void cls(void)

{

union REGS r; .

r.h.ah = 6; /* screen scroll code */
r.h.al = 0; /* clear screen code */
r.h.ch = 0; /* start row */

r.h.cl = 0; /* start column */

r.h.dh = 24; /* end row */

r.h.dl = 79; /* end column */

r.h.bh = 7; /* blank line is black */

int86 (0x10, &r, &r);

/* Send the cursor to x,y. */
void goto_xy({int x, int y)

union REGS r;

r.h.ah = 2; /* cursor addressing function */
r.h.dl = x; /* column coordinate */

r.h.dh = y; /* row coordinate */

r.h.bh = 0; /* video page */



int86 (0x10, &r, &r);

}

/* Returns the current video mode. */
video_mode (void)

{

union REGS r;
r.h.ah = 15; /* get video mode */
return int86(0x10, &r, &r) & 255;

}

/* Return the 16-bit scan code from the keyboard. */-
readkey (void)
{

union REGS r;

r.h.ah = 0;

return int86 (0x16, &xr, &r);

}

/* Create the plan of Telecomm Building for display the result*/

void build(int Room,RESULT Result)

{
int i,x;
int vy
int radius;
int polypoints(]={10,140,25,140,30,150,25,160,10,160,5,150,10,140};
char String(256];
int poxl,poyl;
int driver, mode ;

driver = VGA;

mode = VGAHI;

initgraph(&driver, &mode, " ") ;
poxl = AddressToRoom{Room] .PtX;
poyl = AddressToRoom[Room] .PtY;

setbkcolor (7);

setcolor(9);

settextstyle(1,0,1);
outtextxy(150,25," PLAN OF TELECOMM. BUILDING ") ;
outtextxy(270,50," KMITL"); .
setcolor(12);
outtextxy (128,25, "** kwn)
setcolor(5);
outtextxy(200,350," $§ THE FIRST FLOOR $ ");
setcolor (4);
setlinestyle(0,0,3);

line(40,100,600,100);

line(600,100,600,200);

line(600,245,600,350);

line(40,100,40,180);



line(40,230,40,350);
1ine (40,350,600,350);
line (80,100,80,205);
line(140,100,140,200) ;
line (200,100,200,200);
line (260,100,260,200) ;
line (320,100,320,200);
line (400,100,400,200);
line (480,100,480,200) ;
line (520,100,520,200);
moveto(80,200) ;
lineto(520,200) ;

line (40,250,600,250) ;
line (80,245,80,250);
line(140,250,140,350) ;
line(210,250,210,350);
line (280,250,280,350);
line (340,250,340,350);
Yine (430,250,430,350);
line (520,250,520,350);
line (540,200,560,200);
line (560,200,560,150) ;
line(540,145,540,200);
line (560,150,560,100) ;
line (582,200,582,145);
line (582,145,540,145);
setcolor(0) ;
line(115,200,135,200);
line(145,200,165,200) ;
line (205,200,225,200) ;
line (280,200,300,200);
line (340,200,360,200);
line (370,200,390,200);
line (425,200,445,200);
line (455,200,475,200);
line (490,200,510,200);
line(115,250,135,250);
line(180,250,200,250) ;
line (235,250,255,250);
1line(300,250,320,250);
line (390,250,410,250) ;
line (450,250,470,250);
line (550,250,570,250) ;
line (545,200,555,200);
setcolor(14) ;
setlinestyle(0,0,1);
line(115,200,135,200);
line(145,200,165,200);
line(205,200,225,200) ;
line (280,200,300,200) ;
line (340,200,360,200);



line(370,200,390,200);
line (425,200,445,200) ;
line (455,200,475,200);
line(490,200,510,200);
line(115,250,135,250);
line(180,250,200,250);
line(235,250,255,250);
1line(300,250,320,250);
1ine (390,250,410,250);
line (450,250,470,250);
line(550,250,570,250) ;
line(80,205,80,245);
1ine(600,200,600,245);
line({545,200,555,200);
/*Made the report*/
line(150,390,470,390);
‘1ine(470,390,470,460) ;
line(470,460,150,460);
line(150,390,150,460);

| for (y=155;y<200;y+=5) {
line(562,y,580,y);
}

line(560,145,580,150) ;
for (x=20;%X<45;x+=5) {
line(x,180,x,230);
}
line(18,180,40,180);
line(18,230,40,230);
for (x=600;x<625;x+=5) {
line(x,200,x,245);

}
line(600,200,623,200);
line(600,245,623,245) ;

for (y=110;y<160;y+=5) {
line(42,y,78.,y):

}
line(42,102,80,110);
setcolor(8) ;
circle(530,110,4);
circle(589,110,4);
setcolor(l);
line(60,100,60,170);
line(570,145,570,200);
settextstyle(0,1,1);
outtextxy (55,130, "UP");
outtextxy (555,155, "STORE") ;
outtextxy (570,170, "up") ;
outtextxy (15,185, "FRONT") ;
setcolor(l);
settextstyle(0,0,1);



outtextxy (538,110, "TOILET") ;
outtextxy (530,125, "MAN") ;
outtextxy (562,125, "WOMAN") ;
outtextxy(90,170,"T 102");
outtextxy(150,170,"T 104");
outtextxy(210,170,"T 106");
outtextxy(270,170,"T 108");
outtextxy (325,170, "T110 Tii2");
outtextxy(407,170,"T114 T116");
outtextxy(485,170,"T118") ;
outtextxy(65,280,"T 101");
outtextxy(155,280,"T 103");
outtextxy(225,280,"T 105");
outtextxy(290,280,"T 107");
outtextxy(360,280,"T 109");
outtextxy(450,280,"T 111");
outtextxy (540,280, "T 113");
for (x=85;x<600;x+=5) {
putpixel (x, 205,5) ;
putpixel (x,210,5);
putpixel (x,215,5) ;
putpixel (x,220,5);
putpixel (x,225,5) ;
putpixel (x,230,5) ;
putpixel (x,235,5) ;
putpixel (x,240,5) ;
putpixel (x, 245,5) ;
}
for (y=160;y<250;y+=5) {
putpixel (45,v.,5);
putpixel(50,vy,5) ; 4
putpixel(55,y.5);
putpixel(60,y,5) ;
putpixel (65,y,5);
putpixel (70,v.5);
putpixel (75,y,5);

drawpoly (7,polypoints) ;
setcolor(6) ;
setlinestyle(1,2,3);
line(220,70,360,70);
for(i=0;1i<5;i++)
{
setcolor(S) ;
gotoxy (poxl, poyl) ;
switch(Result.Status) {
case NORMAL:
sprintf (String, "Temperature = %d-%d",Result.Tmp-1,Result.Tmp+1);
outtextxy(190,440,String);
outtextxy (poxl-22,poyl+20, "Normal") ;
setcolor(8);



outtextxy (200,400, "**REPORT FOR ROOM kkn) .
outtextxy (345,400,AddressToRoom [Room] . szName) ;
outtextxy (190,420, "Status This Room = NORMAL") ;
break;
case FIRE:
outtextxy (poxl-15,poyl+20, "Fire");
outtextxy (190,440, "Temperature overé64 ce€lcius");
setcolor(8) ;
outtextxy (200,400, "**REPORT FOR ROCM LAAD I
outtextxy (345,400, AddressToRoom [Room] . szName) ;
outtextxy (220,420, "Status This Room = FIRE");
break; :
case OPEN:
sprintf (String, "Temperature = %d-%d",Result.Tmp-1,Result.Tmp+1);
outtextxy(190,440,String) ;
outtextxy (poxl-27,poyl+20, "Open'") ;
setcolor(8) ;
outtextxy (200,400, "**REPORT FOR ROOM LI
outtextxy (345,400, AddressToRoom [Room] .szName) ;
outtextxy (150,420, "Status This Room = OPEN");
break;
case ERROR:
outtextxy(poxl-18,poy1+20, "Error") ;
setcolor(8) ;
outtextxy (200,400, "**REPORT FOR ROOM *xW) .
outtextxy(345,400,AddressToRoom {Room] . szName) ;
outtextxy (190,420, "Status This Room = ERROR");
outtextxy (200,440, "Can't check temperature");
break;
case NOTCONNECT:
outtextxy (poxl-34,poyl+20, "Unconnect") ;
setcolor(8) ;
outtextxy (200,400, "**REPORT FOR ROOM *hl)
outtextxy (345,400, AddressToRoom [Room] . szName) ;
outtextxy (190,420, "Status This Room = UNCONNECT") ;
outtextxy(200,440,"Can't check temperature");
break;
}
circle (poxl,poyl,2);
delay (500) ;
setcolor (7) ;
gotoxy (poxl,poyl) ;
switch (Result.Status) {
case NORMAL:
outtextxy (pox1-22,poyl+20, "NONMAL") ;
break;
case FIRE:
outtextxy (poxl1-15,poyl+20, "FIRE") ;
break;
case OPEN:
outtextxy (pox1-27,poyl+20, "OPEN") ;



MOTOROLA
s SEMICONDUCTOR §
TECHNICAL DATA

Addressable Asynchronous MC14469
Receiver/Transmitter
CMOS )

The MC14£59 receives one of two eleven-bit words in 2 serial data stream.
Onae of the incoming words contains the address and when the address
matches, the MC14469 thea transmits information in two eleven-bit-word data . P SUFFIX
stroams. Each of the transmitted words contains eight data bits, an even par- 0 PLASTIC DIP
ity bit, and statt and stop bits, f CASET11

The received word contains seven address bits with the address of the
MC 124469 set on seven pins. Thus 27 or 128 units can be interconnected in -
simplex or full duplex data transmission. In addition to the address received,
seven command bits may be recsived for general-purpass data or controf use.

The MC14463 finds appiication in transmitting data from remots A-to-D con-
vertars, romote MPUs, or remote digital transducsers to the master computer

or MPU, “) FN SUFFIX
¢ Supply Vottage Range: 45Vi0 18V c:;'gcm
o Low Quiescert Current: 75 pA Maximum @ 6 V, 25°C
» Guaranteed Data Rates to 4800 Baud @ 5 V, 10 9600 Baud @ 12 V
¢ Recaiva - Serial to Paralel S
Transmit — Paraliel to Serial , \ ORDERING INFORMATICN
e Tranzmit and Recsive SimuRanecusly in Full Duplex
¢ Crystal or Resonator Operation for On-Chig Oscillator MC14463P. Plasge OIP .
o Sée Application Note AN-806A 7 MC14469FN pLCC
L]

Chip Complexity: 1200 FETs or 300 Equivalent Gates

PIN ASSIGNMENTS
25Ct ] te w il voo
osc2 f 2 2
RESET (] 3 sflct .
%4 ]
MQs s Q 2 2] u
Qs s{]a as 1{] ¢s
KB ufcs Mmoo a7l cs
Mmfge nf]cs 50 w0 x%f] cs
s Qe 2 cs s n 10 wp
s w0 n{ e N (] 12 u{d xe
o u 2 ) sexo o (j s n{] sero
o1 {2 3] so o1 2] s0
c: 1 2f st p2(] s n{ st
mEu af] s2 03] 16 xf} s2
ot f1s %1 s3 o7 a0 s
e shu LSRR EANY
xgr - xp 585°52E 5753
pgs 2} s7
Vs | 2 o {] TR0 NG + NO CONNECTION




BLOCK DIAGRAM

RECEIVE
{AC-AG} 1Co-C8)
ADDRESS COMMAND DATA
7
ADDRESS CONTROL COMMAND STROBE
AND DATA COMPARATOR LATCHES
COMPARE T cLoex ﬁ
RECEMVE [
DATA ! STATIC SHFT REGISTER
(Al RVAL
| e |
L COMMAND
ascgg‘e‘ TIMING ANO CONTROL STROBE (CS)
STROi;E Y mo PARITY CHECK RECEIVE DATA
§ STROBE ENABLE
3 SEND ENABLE
LATCH (SEL)
-, y VAUD ADDRESS
PULSE (VA)
TRANSMIT
100-107 '150-87)
INPUT DATA STATUS
STATUS .
LATCHES [ STATUS STROBE
8
ogs STANIC SHIFT REGISTER !
L0A0 TRANSMIT
TZTSELECT O:gggr — QATA TRO
SEND CONTROL ANG PARITY T
SEND GENERATOR
SNABLE T
. l ' '
DATA RATE AVAL STATUS
CLOCK STROBE
CLOCKS
osc: CLocK cock [ OATAMECLOCK
oscz {_OSCULATOR {_SENERATOR | o RECEIVE DATA STROBE

!

AECE'VE DATA STROBE ENABLE



DATA FORMAT AND CORRESPONDING DATA POSITION AND PINS FOR MC14463 AND MC8850

RECEIVE DATA (R))

= ADORESS - I-——— cowmo———’
WT_EZ[IT_T{"F S——IS_T.F_T_TJ_T_TI_Q*‘ A

MC14463 ADDRESS

COMMAND
POESIGNATION AT A1 A2 AJ A4 AS A§ IENTIFIER €0 €1 C2 €3 C4 CS Cs TENTIFIER
MB350 (HIGH LOGIC LEVEL) (LOW LOGIC LEVEL)
PIOESIGNATION 00 OF 02 D3 D4 05 06 00 01 02 03 04 05 06

TRANSMIT DATA (TRO)

INPUT DATA i‘ STATUS —i
L el el I i B Bha B M T | .
N O S A SSTL_L_LJ.J._L.LL_L"].__S’
MC14463
PINOESIGNATION 100 103 102 103 104 105 105 107 S0 S1 S2 53 S4 S5 S6 S7
MB350
PINDESIGNATION 00 D1 02 D3 D4 05 06 07 00 Ot 02 03 04 05 0§ O7
]
ST STARTBIT A0 4§ « ADDRESS BITS 108 ~=-iD7 » MC14463 IDENTIFICATION COUE
P o PARLTY BIT C3—*C6 « COMMAND BITS S0 —e= S7 « MC 14463 STATUS COOE
SP e STOP BT 00 ==D7 =« ACIA BUS BITS
7 TYPICAL RECEIVE/SEND CYCLE
M- - M
ADORESS 5 CoMMMND 3 °
A 8 s A ] s
EREEE L) e oe R R Y A8
LEEHFHIH S HRCI Wi HHHHH NI RECENVER NPUT ()
)
1 2
VALIOADORESS PRSE |
[VAP)
1
WTERNALYALD | T
ADORESS LATCH l
vy |
1 ! ]
INTERNAL SEND | 1 J ]
ENABLE LATCH ] ]
(SEY | ]
R
COMMAND STROBE :
oUTPYT (CSH : \
1
SEND NPT : o1 - -
{SEND) I M M
1 s S
. T'I'FF'I'I'FBT'IS rr'f'l'f'fsﬂﬁs
TRANSIAT OUT fSUxxIIXXXPRIETXXIXXXXTEP
(TRO) 781236567 TO012345867
' 0 STATUS



break;
case ERROR:
outtextxy (pox1l-18,poyl+20,"ERROR") ;
break;
case NOTCONNECT:
outtextxy (poxl-34,poyl+20, "UNCONNECT") ;
break; .
}
delay(500);
sound (100) ;
delay(700) ;
nosound () ;
if (kbhit ())
return(0) ;
}

}
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MC1488

Features:

® Current Limited Output

z1C mA typ o
® Power-Off Source Impedance
300 Ohms min

Fiexible Operating Supply Range

QUAD LINE DRIVER

The MC1488 is a monolithhe quad line driver designed to inter-
face data terminal equipment with data communications equipment
in conformance with the specifications of E1A Standard No. RS-232C.

Simple Slew Rate Control with External Capacitor

® Compatible with All Motorola MDTL and MTTL Logic Families
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TYPICAL APPLICATION
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INTEGRATED CIRCUIT
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SEMICONDUCTOR

MOTOROLA
TECHNICAL DATA

MC1489
MC1489A

QUAD LINE RECEIVERS

The MC1489 monolithic quad line receivers are designed to inter-
tace data terminal equipment with data commuanications equipment
in contormance with the specifications of EIA Standard No. RS-232C.

® input Resistance — 3.0 k to 7.0 kilohms
® input Signal Range = 2 30 Volts
® Input Threshold Hysteresis Buiit In

& Response Controi
a} Logic Threshold Shifting
b} Input Noise Filtering

QUAD MDTL
LINE RECEIVERS
RS-232C

SILICON MONOLITHIC
INTEGRATED CIRCUIT

TYPICAL APPLICATION

UNE ORIVER Uing RECEIVER-
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— o
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MC1489, MC1489A

MAXIMUM RATINGS (Tp = +25°C unless otherwise noted)

Rating Symbol Vaiue Unit

Power Supply Voltage Vee 10 Vdc
input Voltage Range VIR =30 Vde
Output Load Current 8 20 mA
Power Dissipation (Package Limitation, Ceramic

and Plastic Dual In-Line Package) Po 1000 mw

Derate above Ty = -25°C 1"aJA 6.7 mWrC
Operating Ambient Temoperature Range Ta Qo +75 °C
Storage Tempersture Range T“.‘l ~65t0 +175 ‘c

ELECTRICAL CHARACTERISTICS (Response control pin is open.) {Vgg = +5.0 Vde 210%, To = 0 to ~75°C unless

otherwise noted)

Charsctaristics

* Symbol Min Typ Max Unit
! Positive Input Current {Vig = 425 Vde) iy kX -_ 83 mA
(Vi = +3.0 Vae) 0.43 - -
Negative Input Current tVig = =25 vde) I -36 - -83 mA
Vi« ~3.0 Vdc) -0.43 - -
Input Turn-On Threshoid Voitage iy Vde
, {Ta = +25°C, VoL = 045 V) MC1489 1.0 — 1.5 .
MC1489A 175 1.95 2.25
Input Turn-Off Threshold Voltage Vie Vde-
(TA = =25C.VOH ® 25V, ! = -0.5mA}  MClegd 0.75 - 1.25
MC1489A 0.75 0.8 1.25 .
Qutout Voltage High (ViH = 0.7S V, i = ~0.5 mA) Vou 2.5 4.0 5.0 vac
finput Open Circuit, Ii = ~0.5 mA) \ 2.5 4.0 5.0
Quzout Voitage Low Vi = 3.0V, I = 10 mA) vou — 0.2 0.45 Vde
Qutout Shon-Circuit Current 0s — -3.0 -40 mA
Power Suppty Current (AL Gates “on.” loq = 0 MA, Viy = +5.0 Vdc) ! 1ce = 16 26 mA’
Power Consumotion {Viy = +5.0 vdo) | re - 80 130 W
SWITCHING CHARACTERISTICS (Vee = 5.0 Vde = 1%, Ta = ~25°C, See Figure 1.}
Propagation Delay Time {Ry = 3.9 x0) PLH —_ 28 85 ns
Rige Time Ry, = 3.9 k1) LM - 120 178 ~s
Propagation Delay Time (8L = 390.x01) tPHL —_ 25 50 ns
Falt Time {Ry, = 390 k(1) TTHL — 10 20 g
TEST CIRCUITS
FIGURE 1 — SWITCHING RESPONSE FCURE 2 — RCSPCNSE CONTAOL NODE
o4 waz
sl A
LN t
x Al doces
INJ08L
o Quv
B .—{ = T [
= 4
o T
5. - RESPONSE V378
50 $0 ST
b | . TTUN 903 1T e vV, & v
— —— iy e Y] mesdtred
114 10..92,

C. = 150F » wour parastc zactance, wire mcuces
PO0E ING weAng CADICTaNCSS

L apacuton i tor nesw Ltiering
R revsion o tor IMeoN Wtling




J Suffix — Case 632-08 {Ceranuc)
N Suffix — Case 646-0€ {Plastc)

GUARANTEED OPERATING RANGES

SN54/74LS02

QUAD 2-INPUT NOR GATE

LOW POWER SCHOTTKY

SYMBOL PARAMETER MIN TYP MAX UNIT
vee Supoly Vo'tage 34 45 S.0 5.5 v
74 4.75 5.0 5.25
Ta Operating Ambient Temoerature Range 54 =55 25 125 °C
74 0 25 70
loH OQutput Cucrent — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0 .
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
LIMITS
R, T
SYmMBoL PARAMETER o =5 UNITS TEST CONDITIONS
Vi Inout HIGH Voltage 2.0 v Guaranteed Input HIGH Voltage for
b All Inputs
] 54 0.7 Guarantesd lnput LOW Voltage for
Vi Input LOW Voltage 7a 08 v All inputs
VIK input Clamp Oiode Voltage -0.65 | —1.5 v vee = MIN, Iy = ~18 mA
54 5 3.5 v Vee = MIN, IoH = MAX, VIN = ViH
vou Qutput HIGH Voltage 7 . -5 > or Vyg_per Truth Table
54,74 0.25 0.4 \ toL=40mA | Voo = Vee MIN,
Vou Qutput LOW Voltage ’ 17 = Vin =V or ViH
=8.0mA
74 l 035 . N oL om per Truth Table
! 20 pA Voo =MAX. VIN=27 V
Wy Input HIGH Current : cc 1N
H Q.1 mA Vee = MAX, Viy =7.0 V
e Input LOW Current i -0.4 mA Vee =MAX ViN =04 V
108 Short Circuit Current : -20 | ~-100 mA Vee = MAX
Power Supply Current i
lce Total, Cutput HIGH t ! 3.2 mA Ve =M
Total, Quiput LOW ; { | 5.4 ¢c AX
AC CHARACTERISTICS: T = 25°C
LIMITS |
SYMBO PARAMETER v T
L € YTREGTRET R UNITS TEST CONDITIONS
PLH Turn OH Delay, Inout to Output 10 ) 1 } ns vee =50V
1PHL 1Turn On Delay, inout to Output 10 ) 15t ns CL=150pF
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HEX INVERTER

LOW POWER SCHOTTKY

GND
2 Sutfix — Case 532-08 {Ceramic)
N Suffix — Case 648-06 {Plastic}
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER T MIN TYpP MAX uNIT”
Vee Supply Voitage 54 4.5 5.0 55 v
74 4.75 5.0 5.25
Ta Operating Ambient Temperature Range 94 =55 25 128 °C
74 s} 25 70
oM Output Current — High 54,74 ~0.4 mA
oL, Output Current — Low 54 40" | mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise soaciﬁe&)
LIMITS
INIT NDITH
SYMBOL PARAMETER VTR AX UNITS TEST CONDITIONS
Vi Input HIGH Voltage 20 v Guaranteed input HIGH Voltage tor
All inputs
54 Q.7 Guaranteed Input LOW Voltage for
Vi Input LOW Voltage 7a 08 \% All Inputs
VIK input Clamp Diode Voltage -0.65 ) —-1.5 v Ve = MIN iy = —18 mA
54 2.5 3.5 v Vee = MIN, g = MAX, ViN = ViH
VOH Quitput HIGH Voitage = 7o X5 v of Vit per Trutn Tabie
54,74 Q.25 0.4 v oL = 4.0 mA | Voo =Vee MIN.
VoL Ourput LOW Voltage o =80 mA | VIN =V or VIH
7R 0.35 97 p/ oL =8 per Truth Table
\ " 20 HA Vee =MAX VIN=27 V
I tnput HIGH Current ! o e Ve = MAX Vin = 7.0 V
" input LOW Current B -0.4 mA Vee = MAX, VN =04 V
los Short Circult Current -20 ! -100 mA Vee = MAX
Power Suoply Current H
icc Totat: Quiput HIGH 1 2.4 mA Veg = MAX
Total,"Qutput LOW i 6.6
AC CHARACTERISTICS: Tp = 25°C
LUMITS
PARAM IT TEST CONDITI
SYMBOL ETER N T e AR UNITS EST COl ONS
PLH {Tuen Off Detay, Inout to Output " 90 15 ns Ve =35.0V
PPHL ITurn On Detay. Inout 10 Quiput ; 10 | 15 3 ns Ci = 159F
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TECHNICAL DATA

NPN PNP
TIP100 TIP105
TIP101*  TIP106*

TIP102*  TIP107*

*Motorola preferred devices.

applications,
e High DC Current Gain —

VCEO(sus)

Shunt Resistors
e TO-220AB Compact Package

hgg = 2500 (Typ} @ Ic = 4.0 Adc
o Collector-Emitter Sustaining Voltage — @ 30 mAdc
= B0 Vdc {Min} — TIP100, TIP105
= B0 Vdc {Min) — TIP101, TIP106
-= 100 Vde {(Min} - TIP102, TIP107
Low Collector-Eminter Saturation Voltage —
VCE{sat) ™ 2.0 Vdc {Max) @ Ic=3.0 Ade
= 2.5 Vdc {Max) @ ic = 8.0 Ade i
@ Monolithic Construction with Built-In Base-Emitter

PLASTIC MEDIUM-POWER
COMPLEMENTARY SILICON TRANSISTORS

... designed for general-purpose amplifier and low-speed switching

DARLINGTON
8 AMPERE

COMPLEMENTARY SILICON
POWER TRANSISTORS

60-80-100 VOLTS
80 WATTS

*MAXIMUM RATINGS

TP100, | TIPOY, | TIP1G2,
Rating Symbol | -TIPI05 | TIPT0S | TIPIO7 Unit
Cofllector-Emirter Voitage Veego 60 80 100 Vde
Collector-8ase Voltage Ves 60 80 100 Vde
Emittar-Bese Voluge Veg |- 5.0 Vde ' e
Colisctor Current — Cant 80 i e
Pask e 15 A o R P2 S e vt
Base Current s 10 Ade bl s -
Total Power Dissication @ Tg = 25°C [+ 80 Watts }'—‘Gf‘ RN
Darste sbove 25°C 0564 wree a L s f
Unclamoed Incuctive Load Energy (11| € 30 mJ bodo e T
Totsl Pawer Oimipstion @ T = 25°C Pp 20 Wata H =3 .. t
Derats above 25°C 0.018 w/ree LK
: z . 1
Operating and Storege Junction T3, Tyg | =—— =65 to +150 ——— L] !
Tempersturs Range L —t R
THERMAL CHARACTERISTICS Vo bt ! e
Charscteristics Symbol Max Unit G — -
Thermel Resistancs, Junction to Case Raic 158 ‘Cm +“"" 0
Thermai Resistance, Junction to Ambient Rgsa 625 ocm NP
{11 ig=1.1A, L=50mHK, PR.F. = 10H2 Veg =20V, Rgeg = 100 02, 1. DRIENSIONNG ANO TOLERANCIG PEP 348
Tia S V02

FIGURE 1 — POWER DERATING

T.TEMPEAATURE {5C)

TaTe
48 80
-
=
10w ‘
H
H \'c
5 N
Lk AN
FEY
3 S \JL
=t
: AN
1220
& ~
g
N
. N
9 1 4 [>4] 0 1m 120 W &

3 MO
3 Das 2 DEFINES A ZOreE WhEAE AL 500V 00
LEAD WRAEGLLANT £5 A€ NAOWED.

[ (D
| ot

:

Jolekie

3
k

sl
BAEL

[}

&

B
)
o
0
T

&

[ 2 g et e
2|8

CASE 221A-08




ELECTRICAL CHARACTERISTICS (Tg = 25°C unless atherwise noted)

TIP100, TIP101, TIP102 NPN/TIP105, TiP106, TIP107 PNP

r Chorscrarintie Symbol ] Min l Max Unn ]
OFF CHAﬁACTERIS:ﬂCS
Coltector-Emitter Sustaining Vaitage 1)} VCEO(sus) . Vde
{tc = 30 mAdc, g =0} T1P100Q, TIP10S €0 -
: TiP101, TIP106 20 - -
TIP102, TIP107 100 -
Collactor Cutaft Qumrent iceo T uAce
(Vg =30 Vee. lg = 0) T1P100, TIP10S e 50
{(Vgg =40 Vae, g -0l TIP101, TIP106 - 50
Veg = 50 Vee, 1g = 0) TIP102, TIP107 A% -~
Coltector Cuttoft Current icso, “uAdc
, Avcg-60ves1g=al TIP100, TIP10S _— 50
{Veg =80 Vde. 1g = 01 TIP108, TIP108 - s0
{Veg = 100 Ve, tg = 0) TIP102, T1P107 - 50
Emitter Cutott Current {ga0 - - 8.0 mAde
{Vge = 5.0 Vee, Ic = 1]
ON-CHARACTERISTICS (1)
0C Current Gain % heg -
{1 = 3.0 Ade, Vg = 4.0 Ve 1000 : 20,000
{c = 8.0 Adge, Vcg = 40 Veel 0 - 3
Catlector-Emittr Saturstion Voltage VeE(sat) Vde
{tc = 3.0 Ade, Ig = 6.0 mAcc} - 2.0
llc = 8.0 Adc, ig = 80 mAdc) - 25
3se-Emitter On Vologe VgEfon) Ve
{1g = 8.0 Ade, Ve = 4.0 Ve . - 28
DYNAMIC CHARACTERISTICS G0 N
 SmaltSignal Current Gain \ hig N
{tc = 3.0 Ade, Vg = 4.0 vde, f = 1.0 MHz) 0 - -
Oumut Caosciance \ Cob oF
Veg = 10 Vee, tg =0, £ = 0.1 MHz) TIP10S, TIP106, T1P107 r 300
TIP100, TIP101, TIP102 - 200

(1} Pulse Test: Puise Width < 300 us, Outy Cycle <2%.

FIGURE 2 ~ SWITCHING TIMES TEST CIRCUIT
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