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ABSTRACT

This thesis presents the PC Base Closure Monitor. The control system of PC base
closure monitor is taken by DTMF signal from telephones. Using the C Language of
microcomputers controls the stages of operation. It serves high efficiency and comfortable

to use on its monitor, and exchange office’s monitors.
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#include<conio.h>
#include<stdio.h>
#include<stdlib.h>
#include<dos.h>
#include<string.h>
FILE *studentfile;
typedef struct{
char number(5];
char cond[13];
}studenttype;
studenttype student;
void condition();
void outr();

void main()
{
int x,e,i,m,g;
char ci,num(5],nums[5];

if((studentfile=fopen("student.dat"."ab+")}==NULL)
{
fprintf(stderr."Cannot open file\n");
exit(1):
}
outport(0x283.0x82);
clrscr();
printf("\nEnter first number of closer:");
fgets(num,4,stdin); flushall();
printf("\nEnter end number of closer:");
fgets(nums,4,stdin); flushall();
m=atoi(num);
e=atoi(nums);

g=e-m+l;
for(i=0;i<g;i++,m++)
{
itoa(m,student.number, 10);
outr();
condition();
}
fclose(studentfile);
}
void outr()
{

int h,j,m;
h=strlen(student.number);
for(m=3;h<m;m--)
{
outportb(0x280,0x 1d);
delay(50);
outportb(0x280,0x00);
delay(50);
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for(j=0;j<h;j++)
{

switch(student.numberf{j])

{

case '0' :outportb(0x280,0x1D);break;
case '1' :outportb(0x280,0x 10);break;
case '2' :outportb(0x280,0x 1 1);break;
case '3’ :outportb(0x280,0x12);break;
case '¥' :outportb(0x280,0x 14);break;
case '5' :outportb(0x280,0x 15);break;
case '6' :outportb(0x280,0x16);break;
case '7" :outportb(0x280,0x 18);break;
case '3' :outportb(0x280,0x19);break:
case '9" :outportb(0x280,0x 1a);break;
}

delay(50);

outportb(0x280,0x00);

delay(50);

}

void condition()

{

unsigned char condi;
delay(250);

condi =inportb(0x281):
if(condi==0x1b)

{
printf("condition of closure number %s is good\n ",student.number);
strncpy(student.cond,"Good",10);

}

else if (condi==0x1c¢)

{
printf("condition of closure %s is danger\n ",student.number);
strnepy(student.cond,"danger”,10);

}

else

{
printf("condition of closure %s is No-respone\n ",student.number);
strncpy(student.cond,"No-respone",10);

}

delay(1300);
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DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMIIT, l
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PC DASE CLOSURE MONITOR VERSION 1.0 Satsnday, MacWWIWT

CHECK

1. MANNUAL METHOD
2. AUTOMATIC METHOD
3. RETURN TO MAIN MENU

PLEASE SELECT <1-3>

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION RMITT.
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517 4.16 naveamsiloudoyavesiaseninuinlunioy

d' T ] o 1 () Y o [ dy
Wenaasfloumai q 7 luldduaves 1dnamsinudsd
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F 1 PC BASE CLOSURSE MONITOR VERSION 10 Saturday, March /3/]99;‘

YOU CAN SELECT 3 NUMBER FOR CHECKING

Enter first number  :1
! Enter second number : 3
! Enter third number :6

(roEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITLJ }
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C BASE CLOSURE MONITOR VERSION 10 Saturday, March /3/1997 J

YOU CAN SELECT 3 NUMBER FOR CHECKING

Enter first number

Enter second number :
Enter third number  :

DEPARTMENT OF ENGINEERING EDUCATION  FACULTY OF INDUSTRIAL EDUCATION KMITL l
|
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PC BASE CLOSURE MONITOR VERSION 1.0 Suturday. March/3 /7 1997 J

Nanumber : 1 Condition : Good Date : 30/03/1997 Time : 05:40:45
Nanumber : 2 Condition : Good Date : 30/03/1997 Time : 05:40:47
Nanumber : 3 Condition : Danger Oate : 30/03/1997 Time : 05:40:49
Nanumber : 4 Condition : No-respone Date : 30/03/1997 Time : 05:40:51
Nanumber : 5 Condition : Danger Date : 30/03/1997 Time : 05:40:53
Nanumber * 15 Condition : No-respone Date : 30/03/1997 Time : 05:40:55
Nanumber : 16 Condition : No-respone Date : 30/03/1997 Time : 08:40:30
Nanumber : 17 Condition : Good Date : 30/03/1997 Time : 08:40:45
Nanumber : 1 Condition : Good Date : 30/03/1997 Time : 08:40:50
Nanumber : 12 Condition : No-respone Date : 30/03/1997 Time : 08:45:45

ESC=EXIT, ANYKEY=CONTINUE

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITE, J
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PC BASE CLOSURE MONITOR VERSION L0 Saturduy, March V1997

PRINT DATAMENU
1. PRINT DATA FROM DATA1

PLEASE WAIT....

8. RETURN TO MAN MENU

PLEASE SELECT<1-6>

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMIM,
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#include<conio.h>
#include<stdio.h>
#include<stdlib.h>
#include<process.h>
#include<dos.h>
#include<time.h>
#include<string.h>
#include<ctype.h>
#include<dir.h>
FILE *data0,*datal,*data2,*data3,*datad, *studentfilel,*ina;
typedef struct{
char number[4];
char cond[13];
char dday[11];
char thour[9];
}studenttype;
studenttype student;
typedef struct{
char number[4];
}studentltype;
student]type studentl;
struct tm *time_now;
time_t secs_now;
struct date d;
struct date reset;
struct date save_date;

int namefile();

void TextWindow(int x1,int y1,int x2,int y2,int fcolor,int bcolor);
void background();

int gnum(char der[4});
void condition();

void winback();

void write();

int outr();

void dispback();

void dispdata0();

void dispdatal();

void dispdata2();

void dispdata3();

void dispdata4();

int disp(int b);

void dispback();

int displayrecord(int b);
void danger();

void condit();

void action();
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void manual();
void automatic();
void begin();
void specify();
void print();

void printdata0();
void printdatal();
void printdata2():
void printdata3();
void printdata4();
void displayprint();
char setnum({4];

char name0[10].name1[10],name2[10],name3{10],name4[10];

void main()

{

char ci;
int c;
strcpy(name0,"DATA1.DAT");
strecpy(namel,"DATA2.DAT");
strcpy(name2,"DATA3.DAT");
strcpy(name3,"DATA4.DAT"™);
strcpy(name4,"DATAS.DAT");
getdate(&save_date);
clrscr();
system("date");
system("time");
background();
do{
dispback();
window(20,12,61,14);
textbackground(BLACK);
clrser();
window(19,11,60,13);
TextWindow(1,1,42,3, WHITE,LIGHTBLUE);
gotoxy(3,2);
cprintf("PLEASE SET NUMBER OF ALL CLOSURE : ");
gnum(setnum);
c=atoi(setnum);
if(c==0)
{
window(20,12,61,14);
textbackground(BLACK);
clrscr();
window(19,11,60,13);
TextWindow(1,1,42,3,MAGENTA,GREEN);
textcolor(WHITE);
gotoxy(12,2);
cprintf("CANNOT SET NUMBER 0");
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getch();
}

}while(c==0);
dispback();
setcursortype( NOCURSOR);

ao{

winback();

gotoxy(18,2);

cprintf("MAIN MENU");
gotoxy(16,4);

cprintf("1.CHECK CLOSURE"),
gotoxy(16,5);
cprintf("2.DISPLAY DATA");
gotoxy(16,6);
cprintf("3.PRINT");
gotoxy(16,7);

cprintf("4.EXIT");
textcolor(YELLOW);
gotoxy(13,9);

cprintf("PLEASE SELECT < 1-4 >");
do

{
ci=getch();
}while(ci>='5"|jci<='0");
switch(ci)
{
case'l":action();break;
case'2":.condit();break;
case'3":print();break;
case'4":window(1,1,80,25);
textcolor(WHITE);
textbackground(BLACK);
clrser();
_setcursortype( NORMALCURSOR);
setdate(&save_date);
exit(0);
}

}while(1);

}

int namefile()

{

struct ffblk blk;

char cd[3],cm[3],cy[5];

int a,b,c,e,f,g;
if(!findfirst(name0,&blk,0))

{

if(Mfindfirst(namel,&bik,0))

{
if(!findfirst(name2,&blk,0))
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if(!findfirst(name3,&blk,0))

{

if(findfirst(name4,&blk,0))

{

telse

if((datad=fopen(name4,"rb"))!=NULL)

{

rewind(datad);
fread(&student,sizeof

cd[0]=student.dday[0];

cd[1]=student.dday[1];

cd[2]=\0";

a=atoi(cd);

cm{0]=student.dday({3];

cm[1]=student.dday[4];

cm[2]=\0";

b=atoi(cm);

cy[0]=student.dday[6];

cy[1]=student.dday[7];

cy[2]=student.dday[8];

cy[3]=student.dday[9];

cy[4]=\0";

c=atoi(cy);

getdate(&d);

e=d.da_day;

f=d.da_mon;

g=d.da_year;

g=g-c;

f=f-b;

e=e-a;

if((g==0)&&(f==0)& &(e==0))

{
fclose(datad),
return(4);

telse{
fclose(datad);
remove(name();
rename(name,name0);
rename(name2,namel);
rename(name3,name2);
rename(name4,name3);
return(4);

if((data3=fopen(name3,"rb™))!=NULL)

{

rewind(data3);
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fread(&student,sizeof
student, 1,data3);
cd[0])=student.dday[0];
cd[1]=student.dday[1];
cd[2]="0";
a=atoi(cd);
cm[0]=student.dday[3];
cm[1]=student.dday[4];
cm2]="0";
b=atoi(cm);
cy[0]=student.dday[6];
cy[1]=student.dday[7];
cy[2]=student.dday[8];
cy[3]=student.dday[9];
cy[41=\0';
c=atoi(cy);
getdate(&d);
e=d.da_day;
f=d.da_mon;
g=d.da_year;
g=g-C;
f=f-b;
e=e-a;
if((g==0)& & (f==0)&&(e==0))
{
fclose(data3);
return(3);
}else

fclose(data3);
return(4);

}

if((data2=fopen(name2,"rb"))!=NULL)
{

telse{

rewind(data2);
fread(&student,sizeof student,,data2);
cd[0]=student.dday[0];
cd[1]=student.dday[1];
cd[2]="\0";

a=atoi(cd);
cm[0]=student.dday[3];
cm[1]=student.dday[4];
cm[2]="0";

b=atoi(cm);
cy[0]=student.dday[6];
cy{1]=student.dday[7];
cy[2]=student.dday[8];
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cy[3]=student.dday[9];
cy[4]=\0";
c=atoi(cy);
getdate(&d);
e=d.da_day;
f=d.da_mon;
g=d.da_year;
=g-C;
f=f-b;
e=e-a;
if((g==0)& & (f==0)& &(e==0))
{
fclose(data2);
return(2);
}else
{
fclose(data2);
return(3);

}
}else{
if((datal=fopen(namel,"rb"))!=NULL)
{
rewind(datal);
fread(&student,sizeof student, 1,datal);
cd[0]=student.dday([0];
cd{1]=student.dday[1];
cd[2]=\0";
a=atoi(cd);
cm{0]=student.dday[3];
cm[1]=student.dday[4];
cm[2]=\0"
b=atoi(cm);
cy[0]=student.dday[6];
cy[1]=student.dday[7];
cy[2]=student.dday[8];
cy[3]=student.dday[9];
cy[4]="\0";
c=atoi(cy);
getdate(&d);
e=d.da_day;
f=d.da_mon;
g=d.da_year;
g=g-c;
f=f-b;
e=e-a,
if((g=0)& & (f==0)&&(e==0))
{

fclose(datal);
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return(1);
}else
{
fclose(datal);
return(2);

}
}else{

if((data0=fopen(name0,"rb"))!=NULL)
{
rewind(data0);
fread(&student,sizeof student, 1,data0);
cd[0]=student.dday[0];
cd[1]=student.dday[1];
cd[2]="0";
a=atoi(cd);
cm[0]=student.dday[3];
cm[1]=student.dday[4];
cm|2]=\0";
b=atoi(cm);
cy[0]=student.dday[6];
cy[1]=student.dday[7];
cy[2]=student.dday[8];
cy[3]=student.dday[9];
cy[4]=\0";
c=atoi(cy);
getdate(&d);
e=d.da_day;
f=d.da_mon;
g=d.da_year;
g=g-¢;
f=f-b;
e=e-a;
if((g==0)&&(f==0)& & (e==0))
{
fclose(data0);
return(0);
}else

fclose(data0);
return(1);

}

}else return(0);
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void TextWindow(int x1,int y1,int x2,int y2,int fcolor,int bcolor)

{

}

int x,y,a,b;
textcolor(fcolor);
textbackground(bcolor);
clrscr();
for(y=y1+1;y<y2;y++)
{
gotoxy(x1,y);printf("%c",0xb3);
gotoxy(x2,y);printf("%c",0xb3);
}
gotoxy(x1+1,y1);
for(x=x1+1;x<x2;x++)printf("%c",0xc4);
gotoxy(x1+1,y2);
for(x=x1+1;x<x2;x++)printf("%c",0xc4);
gotoxy(x2,y2);printf("%c",0xd9);
gotoxy(x1,y2);printf("%c",0xc0);
gotoxy(x2,y1);printf("%c",0xbf);
gotoxy(x1,y1);printf("%c",0xda);

void background()

{

char str[30];

tzset();

time(&secs_now);

time_now = localtime(&secs_now);

strftime(str, 30,"%A, %B/%d/19%y" time_now);
textbackground(BLACK);

clrser();

window(1,4,80,21);

TextWindow(1,1,80,18, LIGHTRED,LIGHTGRAY);
window(1,1,80,3);

TextWindow(1,1,80,3,YELLOW,GREEN);,

textcolor(BLACK);

gotoxy(2,2);

cprintf("PC BASE CLOSURE MONITOR VERSION 1.0 %41s",str);
window(1,22,80,24);

TextWindow(1,1,80,3,YELLOW,GREEN);

textcolor(BLACK);

gotoxy(2,2);

cprintf("DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF

INDUSTRIAL EDUCATION KMITL");

}

void winback()

{

window(18,8,62,18);
textbackground(BLACK);
clrscr();
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window(17,7,61,17);
TextWindow(1,1,45,11,LIGHTCYAN,BROWN);

textcolor(WHITE);
}
int gnum(char der[4])
{
int a=0,x,y;
char ch;
while(((ch=(char)getch()&0xff)!="r')&&(al=4))
{
if((ch<='9")&&(ch>="0")&&(a!=3))
{
der{a]=ch;
at+;
putch(ch);
}
if((ch=="\b")& &(a!=0))
{
x=wherex();
y=wherey();
gotoxy(x-1,y);
putch(’ );
gotoxy(x-1,y);
a--;
}
}
der[a]=\0";
return(0);
}
void action()
{
int x,a;

char ci,nam[10];

a=namefile();

switch(a)

{
case 0:strcpy(nam,name0);break;
case l:strcpy(nam,namel );break;
case 2:strcpy(nam,name2);break;
case 3:strcpy(nam,name3);break;
case 4:strcpy(nam,name4);break;

}

if((ina=fopen(nam,"ab+"))==NULL)

{
window(23,12,57,14);
textbackground(BLACK);
clrscr();
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window(22,11,56,13);
TextWindow(1,1,35,3,MAGENTA,LIGHTBLUE);
textcolor(WHITE);

gotoxy(10,2);
cprintf("CANNOT OPEN FILE !");
getch();
}
else {
outport(0x283,0x82);
do
{
winback();
textcolor(WHITE);
gotoxy(14,2);
cprintf("CHECK CLOSURE MENU");
gotoxy(13,4);
cprintf("l. MANUAL METHOD"),
gotoxy(13,5);
cprintf("2. AUTOMATIC METHOD");
gotoxy(13,6);
cprintf("3.RETURN TO MAIN MENU");
textcolor(YELLOW);
gotoxy(13,9);
cprintf("PLEASE SELECT < 1-3 >");
do
{
ci=getch();
}while(ci>='4'||ci<='0");
switch(ci)
{
case'l":manual();break;
case'2";automatic();break;
case'3":fclose(ina);x=0;break;
}
}while(x&&1);
}
switch(a)
{
case (:data0=ina;break;
case 1:data0=ina;break;
case 2:data0=ina;break;
case 3:data0=ina;break;
case 4:data0=ina;break;
}

void automatic()

{

int n,a,b=2,c;
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char ch;
if((studentfile1=fopen("student].dat","wb+"))==NULL)
{
window(23,12,57,14);
textbackground(BLACK);

clrscr();
window(22,11,56,13);
TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(10,2);
cprintf("CANNOT OPEN FILE !");
getch();
}
else{
n=a=|;
dispback();
c=atoi(setnum);
if(c!=0)
{
do
{
itoa(n,student.number,10);
outr();
condition();
write();
b=displayrecord(b);
n=n+l;
if(a<4)a=a+1;
else if(a>=4)
{
a=l;
b=2;
delay(1000);
if(n!=(c+1))
{
dispback();
}
}
if(kbhit()!1=0)
{
ch=getch();
}

}while((ch!=0x001b)&&(n!=(c+1)));
if(a>0&&a<4&&(ch!=0x001b))
{
window(28,19,53,21);
textbackground(BLACK);
clrscr();
window(27,18,52,20);
TextWindow(1,1,26,3,BLINKIMAGENTA,LIGHTBLUE);
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}

void manual()

{
char ch;
int x;
do
{
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textcolor(WHITE);
gotoxy(2,2);
cprintf(" PLEASE ENTER ANYKEY ");
getch();
}
dispback();
danger();
dispback();
}
winback();
textcolor(WHITE);
gotoxy(16,2);

cprintf("MANUAL METHOD MENU");
gotoxy(13,4);

cprintf("1.RANGE OF CLOSURE");
gotoxy(13,5);

cprintf("2.SPECIFY"),

gotoxy(13,6);

cprintf("3.RETURN TO CHECK MENU");
textcolor(YELLOW);

gotoxy(13,9);

cprintf("PLEASE SELECT < 1-3 >");
do

{
ch=getch();
}while(ch>='4'||ch<='0"),
switch(ch)
{
case'l":begin();break;
case'2":specify();break;
case'3":x=0;break;

}

Ywhile(x&&1);

}
void begin()

{

int a=1,e,i,m,g,c=0,b=2;
char num(4],nums[4],ch;

if((studentfile1=fopen("student1.dat","wb+"))==NULL)

{

window(23,12,57,14);
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textbackground(BLACK);

clrser();

window(22,11,56,13);

TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
textcolor(WHITE);

gotoxy(10,2);
cprintf("CANNOT OPEN FILE !");

getch();

else{

dispback();

do{

window(21,11,59,14);
textbackground(BLACK);

clrscr();

window(20,10,58,13);
TextWindow(1,1,39,4 MAGENTA,LIGHTBLUE),
textcolor(WHITE);

gotoxy(4,2);

_setcursortype(_ NORMALCURSORY);
cprintf("Enter first number of closer: ");
gotoxy(34,2);

gnum(num);

gotoxy(4,3);

cprintf("Enter end number of closer : ");
gotoxy(34,3);

gnum(nums);
_setcursortype(_NOCURSOR);
m=atoi(num);

e=atoi(nums);

g=e-m+l;

if(g<=0)

{
window(13,12,65,14);
textbackground(BLACK);
clrser();
window(12,11,64,13);

LOWER TO HIGHER"),

}

else {

TextWindow(1,1,53,3, MAGENTA,LIGHTBLUE);
textcolor(WHITE);

gotoxy(2,2);

cprintf("PLEASE ENTER NUMBER OF CLOSURE FROM

dispback();
for(i=0;((ch!=0x001b)& &(i<g));i++,m++)
{

itoa(m,student.number, 10);

outr();

condition();
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write();

b=displayrecord(b);

if(a<4)

{
a=atl;
c=0;

}

else if(a>=4)

{
a=c=1;
b=2;
window(28,19,53,21);
textbackground(BLACK);
clrscr();
window(27,18,52,20);

TextWindow(1,1,26.3,BLINKIMAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(2,2);

cprintf("ESC=EXIT,ANYKEY=CONTINUE");
ch=getch();

dispback();
}
if(kbhit()!=0)
{
ch=getch();
}
}
}
if(c!=1)
%
window(28,19,53,21);
textbackground(BLACK);
clrscr();
window(27,18,52,20);
TextWindow(1,1,26,3,BLINKIMAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(2,2);
cprintf(" PLEASE ENTER ANYKEY ");
getch();
dispback();
}
}while(g<=0);
danger();
dispback();
winback();
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void specify()
{
int i,b=2,a;
char num{3][4],ch;
if((studentfile | =fopen("student1.dat","wb+"))==NULL)
{

window(23,12,57,14);

textbackground(BLACK);

clrser();

window(22.11,56,13);
TextWindow(1,1,35,3,MAGENTA,LIGHTBLUE);
textcolor(WHITE);

gotoxy(10,2);

cprintf("CANNOT OPEN FILE !");

getch();

else{
winback();
textcolor(WHITE);
gotoxy(5,3);
cprintf("YOU CAN SELECT 3 NUMBER FOR CHECKING");
gotoxy(10,5);
_setcursortype( NORMALCURSOR);
cprintf("Enter first number :");
gotoxy(32,5);
gnum(num([0]);
gotoxy(10,6);
cprintf("Enter second number : ");
gotoxy(32,6);
gnum(num[1]);
gotoxy(10,7);
cprintf("Enter third number : ");
gotoxy(32,7);
gnum(num(2]);
_setcursortype( NOCURSOR);
dispback();
for(i=0;((ch!=0x001b)& &(i<3));i++)
{
strncpy(student.number,num[i],3);
a=outr();
if(a=1)
{
condition();
write();
b=displayrecord(b);
}
if(kbhit()!=0)
{

}

ch=getch();
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int outr()

{
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}

b=2;

window(28,19,53,21);
textbackground(BLACK);

clrser();

window(27,18,52,20);
TextWindow(1,1,26,3,BLINKIMAGENTA,LIGHTBLUE);
textcolor(WHITE);

gotoxy(2,2);

cprintf(" PLEASE ENTER ANYKEY ");
getch();

danger();

dispback();

int h,j,m;
h=strlen(student.number);
if(student.number[0]!="\0")

{

for(m=3;h<m;m--)

{

}

outportb(0x280,0x1d);
delay(50);
outportb(0x280,0x00);
delay(50);

for(j=0;j<hzj++)

{

switch(student.number{j])
{
case '0' :outportb(0x280,0x 1 D);break;
case 'l' :outportb(0x280,0x10);break;
case "2' :outportb(0x280,0x11);break;
case '3' :outportb(0x280,0x12);break;
case '4' :outportb(0x280,0x14);break;
case 'S’ :outportb(0x280,0x15);break;
case '6' :outportb(0x280,0x16);break;
case '7' :outportb(0x280,0x18);break;
case '8’ :outportb(0x280,0x19);break;
case '9' :outportb(0x280,0x1a);break;
}
delay(50);
outportb(0x280,0x00);
delay(50);

}

return(1);

}else return(0);
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}

void danger()

{
int a=2;
char ch;
rewind(studentfilel);

fread(&studentl,sizeof studentl, 1,studentfilel);
if(!feof(studentfilel))
{
rewind(studentfilel);
window(18,10,63,18);
textbackground(BLACK);
clrser();
window(17,9,62,17);
TextWindow(1,1,46,9,BLINK|RED,LIGHTGREEN);
gotoxy(20,2);
cprintf("DANGER !");
while((!feof(studentfile1))&&(ch!=0x001b))

{ _
if(fread(&studentl,sizeof studentl,1,studentfile1))

{
window(18,11,61,16);
gotoxy(2,a);
textcolor(BLACK);
cprintf("CONDITION OF CLOSURE NUMBER

%s",studentl.number);

}

gotoxy(34,a);
cprintf("IS DANGER");
if(a>=2&&a<=5)a++;
else if(a>=6)
{
a=2;
ch=getch();
clrser();

}
getch();

}
fclose(studentfilel);

void condition()

{

unsigned char condi;
delay(250);
condi =inportb(0x281);
if(condi==0x1b)
strnepy(student.cond,"Good ~ ",10);



}

else if (condi==0x1c)

{
strnepy(student ] .number,student.number,4);
fwrite(&studentl,sizeof studentl,1,studentfilel);
strncpy(student.cond,"Danger  ",10);

}

else strncpy(student.cond,"No-respone"”,10);
delay(1300);

void write()

{

}

{

char day[11],tim[9];

tzset();

time(&secs_now);

time_now = localtime(&secs_now);
strftime(day, 1 1,"%d/%m/19%y" time_now);
strftime(tim,9,"%H:%M:%S",time_now);
strncpy(student.dday,day,11);
strncpy(student.thour,tim,9);
fwrite(&student,sizeof student, 1,ina);

void condit()

char ch;

int x=1;

do{
winback();
textcolor(WHITE);
gotoxy(15,2);
cprintf("DISPLAY DATA MENU"),
gotoxy(11.,4);
cprintf("1.DISPLAY DATA FROM DATA1");
gotoxy(11,5);
cprintf("2.DISPLAY DATA FROM DATA2");
gotoxy(11,6);
cprintf("3.DISPLAY DATA FROM DATA3");
gotoxy(11,7);
cprintf("4.DISPLAY DATA FROM DATA4"),
gotoxy(11,8);
cprintf("S.DISPLAY DATA FROM DATAS5");
gotoxy(11,9);
cprintf("6.EXIT TO MAIN MENU");
textcolor(YELLOW);
gotoxy(13,10);
cprintf("PLEASE SELECT < 1-6 >");
do
{

ch=getch();



}
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}while(ch>='7"||ch<='0");

switch(ch) -

{
case']":dispdata0();break;
case'2":dispdatal();break;
case'3":dispdata2();break;
case'4".dispdata3();break;
case'S":dispdatad();break;
case'6':x=0;break;

}

}while(x&&1);

void dispdata0()

{

int a=0,b=2;

char ch;

if((data0=fopen(name0,"rb"))==NULL)

{

else {

window(23,12,57,14);

textbackground(BLACK);

clrser();

window(22,11,56,13);

TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
textcolor(WHITE);

gotoxy(10,2);

cprintf("CANNOT OPEN FILE !");

getch();

rewind(data0);
dispback();
while((!feof(data0))&&(ch!=0x001b))
{
if(fread(&student,sizeof student,1,data0))

{
}

if(a<l)a=a+1;
else if(a>=11)

{

b=disp(b);

a=0;

b=2;

window(28,19,53,21);

textbackground(BLACK);

clrser();

window(27,18,52,20);
TextWindow(1,1,26,3,BLINKIMAGENTA,LIGHTBLUE);
textcolor( WHITE),

gotoxy(2,2);



}

}
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cprintf("ESC=EXIT,ANYKEY=CONTINUE");
ch=getch();
dispback();
}
}
if(a>0&&a<l11)
{
window(28,19,53,21);
textbackground(BLACK);
clrscr();
window(27,18,52,20);
TextWindow(1,1,26,3, BLINKIMAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(2,2);
cprintf(" PLEASE ENTER ANYKEY ");
getch();
}
dispback();
fclose(data0);

void dispdatal()

{

int a=0,b=2;

char ch;

if((datal=fopen(namel,"rb"))==NULL)

{

else {

window(23,12,57,14);

textbackground(BLACK);

clrscr();

window(22,11,56,13);
TextWindow(1,1,35,3,MAGENTA,LIGHTBLUE);
textcolor( WHITE),

gotoxy(10,2);

cprintf("CANNOT OPEN FILE !");

getch();

rewind(datal);

dispback();
while((!feof(datal))&&(ch!=0x001b))
{

if(fread(&student,sizeof student, 1 ,datal))
{

}
if(a<l1)a=a+l;
else if(a>=11)
{

b=disp(b);

a=0;
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b=2;
window(28,19,53,21);
textbackground(BLACK);
cirser();
window(27,18,52,20);
TextWindow(1,1,26,3, BLINKMAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(2,2);
cprintf("ESC=EXIT,ANYKEY=CONTINUE");
ch=getch();
dispback();
}
}
if(a>0&&a<l11)
{
window(28,19,53,21);
textbackground(BLACK);
clrser();
window(27,18,52,20);
TextWindow(1,1,26,3,BLINKIMAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(2,2);
cprintf(" PLEASE ENTER ANYKEY ");
getch();
}
dispback();
fclose(datal);

}

void dispdata2()
{
int a=0,b=2;
char ch;
if((data2=fopen(name2,"rb"))==NULL)
{
window(23,12,57,14);
textbackground(BLACK);
clrscr();
window(22,11,56,13);
TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(10,2);
cprintf("CANNOT OPEN FILE !");
getch();

else {
rewind(data2);
dispback();
while((!feof(data2))&&(ch!=0x001b))
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{
if(fread(&student,sizeof student,1,data2))
{
=disp(b);
}
if(a<l1)a=a+l;
else if(a>=11)
{
a=0;
b=2;
window(28,19,53,21);
textbackground(BLACK);
clrser();
window(27,18,52,20);
TextWindow(1,1,26,3,BLINKIMAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(2,2);
cprintf("ESC=EXIT,ANYKEY=CONTINUE"),
ch=getch();
dispback();
}
}
if(a>0&&a<l11)
{
window(28,19,53,21);
textbackground(BLACK);
clrscr();
window(27,18,52,20);
TextWindow(1,1,26,3,BLINKIMAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(2,2);
cprintf(" PLEASE ENTER ANYKEY ");
getch();
}
dispback();
fclose(data2);
}
}
void dispdata3()
{
int a=0,b=2;
char ch;

if((data3=fopen(name3,"rb"))==NULL)

{

window(23,12,57,14);

textbackground(BLACK);

clrscr();

window(22,11,56,13);

TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
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textcolor(WHITE),
gotoxy(10,2);
cprintf("CANNOT OPEN FILE I");
getch();
}
else {
rewind(data3);
dispback();
while((!feof(data3))&&(ch!=0x001b))
{
if(fread(&student,sizeof student, ,data3))
{
b=disp(b);
}
if(a<11)a=a+l;
else if(a>=11)
{
a=(;
=2;
window(28,19,53,21);
textbackground(BLACK);
clrser();
window(27,18,52,20);
TextWindow(1,1,26,3, BLINKIMAGENTA,LIGHTBLUE);
textcolor( WHITE),
gotoxy(2,2);
cprintf("ESC=EXIT,ANYKEY=CONTINUE");
ch=getch();
dispback();
}
}
if(a>0&&a<l11)
{
window(28,19,53,21);
textbackground(BLACK);
clrscr();
window(27,18,52,20);
TextWindow(1,1,26,3, BLINKIMAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(2,2);
cprintf(" PLEASE ENTER ANYKEY ");
getch();
}
dispback();
fclose(data3);
}
}
void dispdatad()

{
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int a=0,b=2;

char ch;

if((datad=fopen(name4,"rb"))==NULL)

{

else {

window(23,12,57,14);

textbackground(BLACK);

clrser();

window(22,11,56,13);
TextWindow(1,1,35,3,MAGENTA,LIGHTBLUE);
textcolor(WHITE),

gotoxy(10,2);

cprintf("CANNOT OPEN FILE !");

getch();

rewind(data4);
dispback();
while((!feof(datad))&&(ch!=0x001b))

{
if(fread(&student,sizeof student,1,data4))

{
}

if(a<ll)a=a+l;
else if(a>=11)

{

b=disp(b);

a=0;
b=2;
window(28,19,53,21);
textbackground(BLACK);
clrscr();
window(27,18,52,20);
TextWindow(1,1,26,3,BLINKIMAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(2,2);
cprintf("ESC=EXIT,ANYKEY=CONTINUE");
ch=getch();
dispback();
}
}
if(a>0&&a<11)
{
window(28,19,53,21);
textbackground(BLACK);
clrser();
window(27,18,52,20);
TextWindow(1,1,26,3,BLINK]MAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(2,2);
cprintf(" PLEASE ENTER ANYKEY ");
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getch();
}
dispback();
fclose(datad);

int disp(int b)

{

}

textcolor(BLACK);
textbackground(LIGHTGRAY);
gotoxy(5,b);
cprintf("Number : ");
textcolor(BROWN);
cprintf("%3s",student.number);
textcolor(BLACK);
gotoxy(19,b);
cprintf("Condition : ");
if(strcmp(student.cond,"Danger ")==0)
{

textcolor(BLINK|RED);
}else if(stremp(student.cond,"Good ~ ")==0)
{

textcolor(LIGHTBLUE);
}else if(stremp(student.cond,"No-respone")==0)

{
}

cprintf("%s ",student.cond);
textcolor(BLACK);

gotoxy(43,b);

cprintf("Date : %s ",student.dday);
gotoxy(61,b);

cprintf("Time : %s",student.thour);
b=b+1;

return(b);

textcolor( WHITE);

void dispback()

{

}

window(1,4,80,21);
TextWindow(1,1,80,18,LIGHTRED,LIGHTGRAY);

int displayrecord(int b)

{

textcolor(BLACK);

textbackground(LIGHTGRAY);

gotoxy(16,b);

cprintf(" "




}
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gotoxy(16,b=b+1);
cprintf("Number : ");
textcolor(BROWN);

cprintf("%s ",student.number);

textcolor(BLACK);

gotoxy(42,b);

cprintf("Condition : ");
if(strcmp(student.cond,"Danger ")==0)

{

textcolor(BLINK|RED);
}else if(stremp(student.cond,"Good  ")==0)
{

textcolor(LIGHTBLUE);
}else if(strcmp(student.cond,"No-respone")==0)

{

}
cprintf("%s " student.cond);

textcolor(BLACK);

gotoxy(16,b=b+1);

cprintf("Date : %s",student.dday);

gotoxv(42,b);

cprintf("Time  : %s",student.thour);

gotoxy(16,b=b+1);

cprintf(" "%
return(b);

textcolor(WHITE);

void print()

{

char ci;

int x=1;

do

{
winback();
textcolor(WHITE);
gotoxy(18,2);
cprintf("PRINT MENU");
gotoxy(12,4);
cprintf("1.PRINT DATA FROM DATA1");
gotoxy(12,5);
cprintf("2.PRINT DATA FROM DATA2");
gotoxy(12,6);
cprintf("3.PRINT DATA FROM DATA3"™);
gotoxy(12,7);
cprintf("4.PRINT DATA FROM DATA4"),
gotoxy(12,8);
cprintf("S.PRINT DATA FROM DATA5");
gotoxy(12,9);
cprintf("6.RETURN TO MAIN MENU");



108

textcolor(YELLOW);

gotoxy(13,10);

cprintf("PLEASE SELECT < 1-6 >");
do

{
ci=getch();
}while(ci>="T"|jci<='0");
switch(ci)
{
case'l":printdata0();break;
case'2":printdatal();break;
case'3":printdata2();break;
case'4":printdata3();break;
case'S":printdatad();break;
case'6":x=0;break;

}

ywhile(x&&1);

}

void printdata0()

{

int a=0,ch;
char FF=0x0c;
if((data0=fopen(name0,"rb"))==NULL)

{

else {

window(23,12,57,14);

textbackground(BLACK);

clrscr();

window(22,11,56,13);
TextWindow(1,1,35,3,MAGENTA,LIGHTBLUE);
textcolor( WHITE);,

gotoxy(10,2);

cprintf("CANNOT OPEN FILE !");

getch();

rewind(data0);
while((!feof(data0))&&(ch!=0x001b))
{
if(fread(&student,sizeof student,1,data0))
displayprint();
if(a<60)
{
a=atl;
window(23,12,57,14);
textbackground(BLACK);
clrser();
window(22,11,56,13);
TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
textcolor(WHITE);
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gotoxy(12,2);
cprintf("PLEASE WAIT...");
}
else if(a>=60)
{
a=(0;
fprintf(stdprn,"%c",FF);
}
if(kbhit()!=0)
{
ch=getch();
}
}
dispback();
fprintf(stdprn,"%c",FF);
fclose(data0);

}

void printdatal()
{
int a=0,ch;
char FF=0x0c;
if((datal=fopen(namel,"rb"))==NULL)
{
window(23,12,57,14);
textbackground(BLACK);
clrser();
window(22,11,56,13);
TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
textcolor(WHITE);
gotoxy(10,2);
cprintf("CANNOT OPEN FILE "),
getch();

else {
rewind(datal);
while((!feof(datal))&&(ch!=0x001b))
{
if(fread(&student,sizeof student,1,datal))
displayprint();
if(a<60)
{
a=atl;
window(23,12,57,14);
textbackground(BLACK);
clrser();
window(22,11,56,13);
TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE),
textcolor( WHITE);
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gotoxy(12,2);
cprintf("PLEASE WAIT...");
} .
else if(a>=60)
{
a=0;
fprintf(stdprn,"%c",FF);
}
if(kbhit()!=0)
{
ch=getch();
}
}
dispback();

fprintf(stdprn,"%c",FF);
fclose(datal);

void printdata2()

{

int a=0,ch;
char FF=0x0c;
if((data2=fopen(name2,"rb"))==NULL)

{

else {

window(23,12,57,14);

textbackground(BLACK);

clrscr();

window(22,11,56,13);
TextWindow(1,1,35,3,MAGENTA,LIGHTBLUE);
textcolor(WHITE);

gotoxy(10,2); ‘
cprintf("CANNOT OPEN FILE !1");

getch();

rewind(data2);
while((!feof(data2))&&(ch!=0x001b))

{
if(fread(&student,sizeof student, 1,data2))

displayprint();

if(a<60)

{
a=atl;
window(23,12,57,14),
textbackground(BLACK);
clrscr();
window(22,11,56,13);

TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE),
textcolor(WHITE);
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gotoxy(12,2);
cprintf("PLEASE WAIT...");
}
else if(a>=60)
{
a=0;
forintf(stdprn,"%c",FF);
}
if(kbhit()!=0)
{
ch=getch();
}
}
dispback();
fprintf(stdprn,"%c",FF);
fclose(data2);

void printdata3()

{

int a=0,ch;
char FF=0x0c;
if((data3=fopen(name3,"rb"))==NULL)

{

else {

window(23,12,57,14);

textbackground(BLACK);

clrser();

window(22,11,56,13);

TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
textcolor(WHITE);

gotoxy(10,2);

cprintf("CANNOT OPEN FILE !");

getch();

rewind(data3);
while((!feof(data3))&&(ch!=0x001b))
{
if(fread(&student,sizeof student,1,data3))
displayprint();
if(a<60)
{
a=atl;
window(23,12,57,14);
textbackground(BLACK);
clrser();
window(22,11,56,13);
TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
textcolor( WHITE);



}

112

gotoxy(12,2);
cprintf("PLEASE WAIT...");
}
else if(a>=60)
{
a=0;
fprintf(stdprn,"%c",FF);
}
if(kbhit()!=0)
{
ch=getch();
}

}

dispback();
fprintf(stdprn,"%c",FF);
fclose(data3);

void printdata4()

{

int a=0,ch;
char FF=0x0c;
if((datad=fopen(named,"rb"))==NULL)

{

else {

window(23,12,57,14);

textbackground(BLACK);

clrser();

window(22,11,56,13);

TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
textcolor(WHITE);

gotoxy(10,2);

cprintf("CANNOT OPEN FILE "),

getch();

rewind(data4);
while((!feof(datad))& & (ch!=0x001b))
{
if(fread(&student,sizeof student, 1,data4))
displayprint();
if(a<60)
{
a=atl;
window(23,12,57,14);
textbackground(BLACK);
clrscr();
window(22,11,56,13);
TextWindow(1,1,35,3, MAGENTA,LIGHTBLUE);
textcolor(WHITE);
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gotoxy(12,2);
cprintf("PLEASE WAIT...");
}
else if(a>=60)
{
a=0;
fprintf(stdprn,"%c",FF);
}
if(kbhit()!=0)
{
ch=getch();
}
}
dispback();

fprintf(stdpm,"%c",FF);
fclose(datad);

}
}
void displayprint()
{

char REF=0x0d,
LF=0x0a; :
fprintf(stdprn,"Number : %-3s Condition : %-10s Date : %-10s Time : %-8s%c%c"
,student.number,student.cond,student.dday,student.thour,REF,LF);
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d : Y a1 a a d 1 d’ 1
namsglnsahvesyansememindiisemandalasldlulasnenniunesauney

funeuunesd
gunsal fvies $1u
R, RS 300 kQ 267
R3 100 kQ 142
R4 5.6 kQ 147
R6 10 kQ 167
R7 47Q 162
RP1, RP2, RP3 10 kQ 347
cl,c2,c3,¢c6 . wialuad 0.1 uF 467
C4,C5 siiadidnIaglan 10 uF 2.6
XTAL1, XTAL2 3.579 MHz 262
Di IN4148 107
IC1, IC2 74L8245 202
IC3 74LS668 187
IC4 74LS32 142
IC5 8255A 167
IC6 MT8870 167
IC7 145100 147
IC8 TCM5087 1M
IC9 TDA2282M 147
DIP SW 16 91 167
SOCKET 8 U1 167
SOCKET 14 11 12
SOCKET 16 1 247
SOCKET 18 1 162
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s1emIgUnsaivessyansvasudIufiegiunemenida

gunsal Aves S
RS, 56 kQ 142
R9, R22 100 kO 267
R10 300 kQ 197
R11,R12, R19, R20, R23 10 kQ 582
R13,R17 1kQ 267
R14, R25 100 Q 247
RI5 39kQ 142
R16 470 Q 167
RIS 330 Q 167
R21 5.6kQ 167
R24 47Q 167
RP4, RP5 10 kQ 267
C7,C8,Cl11,C12,C15,C17 ¥fialuars 0.1 uF 6 7
C9 riiadidnlas lav | uF 12
c10,c13,cl4  wiladidnles lav 10 uF 363
C16 47 uF 167
X-TAL3, XTAL4 3.579 MHz 267
Ql1,Q2 BC547 267
RLI 12 VvDC 163
LED1,LED2 287
D2 IN4148 12 42
ZD1 12V 167
IC10 MT8870 167
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gunsal fvives S
IC11 741585 167
IC12,1C13,IC14 4017 387
IC15 555 167
IC16,IC19 741809 267
IC17 TCM5087 147
IC18 4066 197
IC21 741500 1 A2
1C20 TDA2822M 1017
DIP SW 8 91 347
SOCKET 8 1 287
SOCKET 14 11 46
SOCKET 16 M 6 a3
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MINN 1 AUWNUIVBIANAIAFNVUBIA VAR

nuiay | SW | SW | SW [ SW
1 2 3 4
0 ON | OFF | ON | OFF
1 OFF | OFF | OFF | ON
2 OFF | OFF | ON | OFF
3 OFF | OFF | ON | ON
4 OFF | ON | OFF | OFF
5 OFF | ON | OFF | ON
6 OFF | ON | ON | OFF
7 OFF | ON | ON | ON
8 ON | OFF | OFF | OFF
9 ON | OFF | OFF | ON
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Current date is Sun 03-30-1997
Enter new date (mm-dd-yy):

Current time is 3:32:11.94a
Enter new time :
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| PC BASLE CLOSURE MONITOR VERSION 1.0 Saturduy, March /41997 l

| PLEASE SET NUMBER OF ALL CLOSURE: I

[ DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITLL |

s v

3UN 8 mhandmsudsauve e iamuavess sy

[l 14 v
4. Wodamdiau vaeiadeianuauds nilwessuaasionisudan gl

{ PC DASE CL.OSURE MONITOR VERSION 1.0 Satundey. March /3 /1997 ]

MAIN MENU

1. CHECK CLOSURE
2, DISPLAY DATA
3. PRINT

4 EXIT

PLEASE SELECT <1-4>

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITL

< o
UM 9 19msudn

A oy <& a ' so oo
Laﬂﬂi‘ltlﬂ‘liclumgTﬂﬂﬂﬂ'ﬂJJ‘]EJLa‘Wmmﬂﬁ“NS‘IUazlﬂﬂﬂ‘vmuﬂaziwﬂ‘liu Y
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4 LY o as ¢ A& 4
] ﬂﬂmi‘ﬁ 1 L*f.lumsm'maawmamammamammaTﬂﬁwﬂ ‘?\‘llﬁﬂﬂﬂﬂﬂ‘lﬂ

14 v
IGRI Lﬁﬂﬂi"lilﬂ']iﬁll’é"l i)z‘l.]ﬂﬂ{]llﬂ;lﬁ']Uﬂ']iﬂ'liﬂi’l%ﬂﬂ‘l]ﬂ\iu

PC BASE CLOSURE MONITOR VERSION 1.0 Saturdey, March/3/1997

CHECK

1. MANNUAL METHOD
2, AUTCMATIC METHOD
3. RETURN TO MAIN MENY

PLEASE SELECT<1-3>

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITL J

31# 10 MsnsRaRUAAIZHIvED

H [~
FNITNITATIVEBUN 1 9ty

PC BASE CLLOSURE MONITOR VERSION 1.0 Satunday, Merch /371997

MANUAL MENU

1. RANGE OF CLOSURE
2. SPECIFY
3. RETURN TO MAIN MENU

PLEASE SELECT<1-3>

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITL

31 11 swmsmsasvap ULz e

1. MInsmasvan s mualatuudonassaauiugag
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PC BASE CLOSURE MONITOR VERSION 1.0 Saturday, March 31997

Enter end number of closure : __

Enter first number of closure : _ |

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITL J

4’ o ar 1 [~ 1)
31]7] 12 MIMUUANMNBRUVDIA DI UF

¥
winms lda mueaedideaiainda ligndeq gaasrvaeutiudwadeais

wufiaTaold luTasnouiumes oz liauisahauld uazszuanmaivniiesdagyl

i I'C BASE CLOSURE MONITOR VERSION (.0 Saturdny. Murch /V1997 I

| PLEASE ENTER NUMBER OF CLOSURE FROM LOWER TO HIGHER '

I DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITL I

ﬂ' d' 1] o I a
31N 13 s lanwnsauvizsisianaia
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2. MsATIRFoLAN N Idea e upUAsnATRaRLmMIEHIneInBINs

v a 4 - o 1 to &
Avmmsaszynusaviidemunifaiozasisaend 3 Hade Tasluduilu

doaSoamuddyu msldamusiauidemuniiauaafagy

Fc BASE CLOSURE MONITOR VERSION 1.0 Saturday, March /13/1997

YOU CAN SELECT 3 NUMBER FOR CHECKING
Enter first number  : 4
Enter second number : 8

Enter third number : 1

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITL

517 14 MsasasuLLIRMzHIdfideInsTuIu 3 Wase

windoamsonidnnisasieaeuuuudaluid Aaunsaildlasmsnaly ESC
Tdsunsuaznduliguysensnisnsieaey

3. MINAUPINYIWMIMINTIVADY

swmimsanomevi 2 funsasaevannzvesideauniiauuy saly
7 Budusiadeonlansay 000 Emmma‘uﬁ”lﬁ'ﬁymaﬂ'i'ﬂaun%@ﬂsuﬂsu P

HEAINA 4 e do 1 Miwenagy)
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IT‘C BASE CLOSURE MONITOR VERSION 10 Sawrday. March /311997 I

Number: 1 Codition : Good

Date  :3/3/1997 Time : 04:45:55

Number : 2 Codition : Good

Date  :3/3/1997 Time : 04:45:57

Number: 3 Codition : Danger

Date  :3/3/1997 Time : 04:46:00

Number: 4 Codition : Good

Date  :3/3/1997 Time : 04:46:02

| esc=ex [|
DEPARTMENT OF ENGINEERING EDUCATION  FACULTY OF INDUSTRIAL EDUCATION KMITL

511 15 msuaawaiviheensaivesnisasivasutuude Tula

H o @ 4 o
‘ﬂﬂﬂ'ﬁﬂ]‘iﬂi?ﬂﬁﬂﬁﬁ 3 1lums NAUGLUYNAN

d' [<] o ] a ay Yo [} &
e 578NN 2 U UMTUAAIWANITATIVAD U A ﬂﬁ']ﬂlﬂlljaﬂvlﬂﬂu‘nﬂvh N
<

aunsadonmsguanisasIsaa LY IeMsaaadlugy

lPC BASE CLOSURE MONITOR VERSION 1.0 Saturday. March N997

DISPLAY DATA MENU

1. DISPLAY DATA FROM DATA1
2. DISPLAY DATA FROM DATA2
3. DISPLAY DATA FROM DATA3
4, DISPLAY DATA FROM DATA4

5. DISPLAY DATA FROM DATAS
€, RETURN TO MAN MENU

PLEASE SELECT<1-6>

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITL

Y

3111 16 emsuaawadeyantunnld

“
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PC BASE CLOSURE MONITOR VERSION 1.0 Suturday, March/ 3/ 1997
Nanumber : 1 Condition : Good Date : 30/03/1997 Time : 05:40:45
Nanumber : 2 Condition : Good Date : 30/03/1997 Time : 05:40:47
Nanumber : 3 Condition : Danger Date : 30/03/1997 Time : 05:40:49
Nanumber : 4 Condition : No-respone Date : 30/03/1997 Time : 05:40:51
Nanumber : 5 Condition : Danger Date : 30/03/1997 Time : 05:40:53
Nanumber : 15 Condition : No-respone Date : 30/03/1997 Time : 05:40:55
Nanumber : 16 Condition : No-respone Date : 30/03/1997 Time : 08:40:30
Nanumber : 17 Condition : Good Date : 30/03/1997 Time : 08:40:45
Nanumber : 1 Condition : Good Date : 30/03/1997 Time : 08:40:50
Nanumber : 12 Condition : No-respone Date : 30/03/1997 Time : 08:45:45

ESC=EXIT, ANYKEY=CONTINUE

%
DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITL.

A A Y oy
7 msuﬂmwammaﬂnuamuﬁwanammmi

u

s 1

<]

sMmsuaasHansagvaeui 6 iHumsndu lduyndn

o

3 o ” 1
Wﬂﬁ‘ﬁ,ﬂllﬁ %’un HAANITATIVADUANNICYDININBANY

Y

a o
e 18NN 31UUMS

o 2

UN

=Y d' 9 d’! o o =2 g o <Y v
wdantiunnld senmamioefiun Famieeszlsnguysignmsmsiuidoya aegy

PC BASE CLOSURE MONITOR VERSION L0 Saturday. March /31997 ]

PRINT DATA MENU

1. PRINT DATA FROM DATAS
2. PRINT DATA FROM DATA2
3. PRINT DATA FROM DATAJ
4. PRINT DATA FROM DATA4
5. PRINT DATA FROM DATAS

6. RETURN TO MAN MENU

PLEASE SELECT<1-6>

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITL

4' o'o Lo 9
317 18 swmsmsdeiiuvidoya
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PC BASE CLOSURE MONITOR VERSION 1.0 Saturday. March /31997 J

PRINT DATAMERNU
1. PRINT DATAFROM DATA1

PLEASE WAIT....

TP TP
6. RETURN TO MAN MENU

PLEASE SELECT <1-6>

DEPARTMENT OF ENGINEERING EDUCATION FACULTY OF INDUSTRIAL EDUCATION KMITL

317 19 minailedsniuriutudeyaidosns
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

4 x 4 Crosspoint Switch
with Control Memory

The MC14210C and MC145100 consist of 16 crosspoint switches (analog
transmission gates) organized in 4 rows and 4 columns. Both devices have 16
latches, each of which controls the state of a particular switch. Any of the 16
switches can be selected by applying its address to the device and a puise to
the strobe input. The selected crosspoint will turn on if during strobe, Djy was a
1 and will turn off if during strobe, Din, was a 0. In addition the MC 145100 will reset
all non-selected switches in the same row as the selected switch. Other switches
are unaffected. In the MC145100, an internal power-on reset tums off all switches
as power is applied.

» intemnal Latches Control State of Switches

¢ Power-On Reset (MC145100 Only)

¢ Low On Resistance — Typically on 110 Q @ 10 Vde

Large Analog Range (VDD-VSS)
All Pins are Diode Protected
Matched Switch Characteristics ..

MC142100 Pin-for-Pin Replacement for CD22100

BLOCK DIAGRAM
ST Din

@ w N

R2

[

g~
Iy

L L /

[

=/

[H

[l

R3

16-BIT LATCH

_ ADDRESS
ey N

11

4-LINE TO 16-LINE DECODER

4
4
R4
1
4 E}—D

12 13
C1 [or] a c4

i

7
7
1

MC142100
MC145100

RECOMMENDED
High CMOS Noise Immunity "OR N E‘iN DES;G?‘*;

18

OW SUFFIX
s\ 506G
CASE 751G
1
Qr‘
p P SUFFIX
PLASTIC
CASE 548

ORDERING INFORMATION

MC14X0XX _ _ SUFFIX DENOTES
DW  SOG Package
MC142100 GNLY
P PlasticDIP
—— C  Limited Opeating
Temparatura Range
A E C i 9
Temparature ~ange
PIN ASSIGNMENTS
—
c21e 16 Voo
On 02 - s R .
cls 14]] A2
0ds 130 C4
8 (s 120 ¢3
Als . nfl A4
stz 10f 83
ves 8 ol ¢

ANALOG TRANSMISSION GATE (CROSSPOINT) SCHEMATIC

TFT
Voo L_ Vop | Voo Vpol— Voo
Pl [ Ea it
10t~ ~
Q K b 50

; 14T 1]

Voo ;

o =4 InOut o—%—o Quttn
bl
5 e

<

Ml

=

Outin

wou O—RI-0 Owin

7

Control

MOTOROLA COMMUNICATIONS DEVICE DATA

MC142100-MC145100
2-459
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. 1IS0%-cMos MT8870D/MT8870D-1
MlTEL Integrated DTMF Receiver

.
Featu res 1SSUE 3 May 1893

.

Complete DTMF Receiver
Low power consumption
Internai gain setting amplifier

Qrdering Information

MT8870DE/DE-1
MT8870DC/DC-1

18 Pin Plastic DIP
18 Pin Ceramic DIP

- . MT8870DS/DS-1 18 Pin SOIC
« A tabl d ti
clustaple guard ftime MT8870DN/DN-1 20 Pin SSOP
* Central office quality MT8870DT/OT-1 20 Pin TSSOP

«  Power-down mode -40 °C to +85 °C

« Inhibit mode

« Backward compatible with
MT8870C/MT8870C-1

Description

The MT8870D/MT88700-1 is a complete DTMF
receiver integrating both the- bandsplit filter and
digital decoder functions. The filter section uses
switched capacitor techniques for high and low
group filters: the decoder uses digital counting
techniques to detect and decode ail 16 DTMF tone-
pairs into a 4-bit code. External component count is
mimmized by on chip provision of a differential input
amplifier, clock oscillator and latched three-state bus

Applications

+ Recewer system for Britisn Telecom (BT) or
CEPT Spec (MT3870D-1)

+ Paging systems

» Repeater systems/mobile radio
« Credit card systems

- Remote control

+  Personal computers. interface. |
+ Telephone answering machine 7
vDoD VSS VRef INH
Bias
PWDN Circutt VRef
Buffer
‘ ‘ — .—.j‘ Dt Q1
Chi Chip
Powgr Bias High Group | | _U' Digital Code
Filter Detection Converter | | |
Algonthm ana Latch Q2
IN +
| TDJ:; Zaro Crossing
IN - Fitter Detectors 1 - Q3
Low Group 1
Gs Fitter _D— -—:l B—-— Qa4
> f:?hlag St Steenng Z&
Clocxs GT Logic
AAAA
osc [ol{e¥] SUGT ESt 37D TOE

Figure 1 - Functional Block Diagram
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Iso.cmMos MT8870D/MT8870D-1

l e |
EVENTS| A 8 | ¢ ] & ! F | ¢
i
3?_:_.: <— _.: lazc - :4— tin - - -
l N TONE TONE
v, - TONE #n Mg frnes
0P - ) IR
b ? 24
es: T [\ le. | N L
GTP L— o —— lg7a
: I N, I J N Vs
t
SUGT A 220 |— 7 l
i"“:: -—; '
o e OSIC
HIGH IMPEDANCE
Q.-Q, DECODED TONE # (n-1) (X ! #n ( tmne1)
i~ : —
* tesmp ——l L—- f 1
1 1
I I : l |
StD i
— == ore

—— '

tbrp )

EXPLANATION OF EVENTS

Ay TONE SURSTS DETECTED. TONE DURATION INVALID. QUTPUTS NOT UPDATED

B) TONE =n DETECTED. TONE DURATION VALID. TONE DECODED AND LATCHED IN QUTPUTS

C) END CF TONE #n DETECTED. TONE ABSENT DURATION VALID OUTPUTS REMIAN LATCHED UNTIL NEXT VALID
TONE. .

0y .QUTPUTS SWITCHED TO HIGH IMPEDANCE STATE.

E) TONE =n + 1 DETECTED. TONE DURATION VALID. TONE DECODED AND LATCHED IN OUTPUTS (CURRENTLY [
HIGH IMPEDANCE).

F) ACCEPTABLE DROPOUT OF TONE #n + 1. TONE ABSENT DURATION INVALID OQUTPUTS REMAIN LATCHED.

G) END COF TONE #n + 1 DETECTED. TONE ABSENT DURATION VALID. OUTPUTS REMAIN LATCHED UNTIL NEXT
VALID TONE,

EXPLANATION OF SYMBOLS

Via DTMF COMPOSITE INPUT SIGNAL.

ESt EARLY STEERING OUTPUT. INDICATES DETECTION OF VALID TONE FREQUENCIES.

SYGT  STEERING INPUT/GUARD TIME QUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT

Q,-Q, 4-BIT DECODED TONE OUTPUT.

StD DELAYED STEERING OUTPUT. INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE
REQUIRED GUARD TIME THUS CONSTITUTING A VALID SIGNAL.

TOE TONE QUTPUT ENABLE (INPUT). A LOWLEVEL SHIFTS Q-Q, TO ITS HIGH IMPEDANCE STATE

tREC MAXIMUM DTMF SIGNAL DURATION NOT DETECED AS VALID

trec MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION

Lo MAXIMUM TIME BETWEEN VALID DTMF SIGNALS.

oo MAXIMUM ALLOWABLE DROP QUT DURING VALID DTMF SIGNAL.
tor TIME YO DETECT THE PRESENCE OF VALID DTMF SIGNALS

toa TIME TO DETECT THE ABSENCE OF VALID DTMF SIGNALS

tg1e GUARD TIME, TONE PRESENT.
379 GUARD TIME, TONE ABSENT

Figure 11 - Timing Diagram
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MT8870D/MT8870D-1 1S0%-CMOS

AC Electrical Characteristics - vy;=5.0v25% V=0V 40°Cs Toz «85°C  usmg Test Circutt shown i Fraure 10

. Characteristics ' Sym | Min I Typ® . Max : Units ! Conditions
1 iTone presen! detect time [ top 5 1 1 14 | ms |Note1
2 | 1 iTone absent cetect ime i toa 05 | 4 85 | ms iNote 1
3! rfn iTone duration accept | trec 40 | ms {Note2
4 ‘ ': {Tone duration reject ] tREC I 20 : i ms INote?2
5 | G ilnxerdxgn pause accept | to . 40 : ms |Note2
§ | iInterdigit pause reject I tpo 20 | . ms |Note?2
7 |Propagation delay (St to Q) | tpQ i 8 1 1 w  {TOE=Vpp
§ ! 0 !Propagation delay (St to StD) tpsiD 12, 16 ! s [TOE=vpp
Y T X
9 | 7 |Output data set up (Q to StD) tasio 34 i i s TOE=Vpp
P y :
10 | | |Propagaton delay (TOE to Q ENABLE) | terg 50 | ns  fload of 10kQ
PT ' {50 pF
g ! I
11 i |Propagation delay (TOE to Q DISABLE) | terp 300 * ns Jload of 10kQ
o ! 150 pF
12 | P [Power-up ime I tpy 30 i ms INote3
1 D 2
13 | w {Power-down ume tpp 20 i ms :
¢ N | '
14 | [Crystal/clock frequency |- fc 13.5759 {3.5795 3.5831 ' MHz ;
15 | C |Clock input nise ume tHeL : 110 | ns |Ext clock
L -
16 | © |Clock input fall ime thicL 110 ns  [Ext. clock
c - 3
17 | x |Clock input duty cycie DC¢qL | 40 50 , 60 ; % IExt clock
18 Capacitive load {OSC2) Cio 30 ¢ pF ! .
T Typical figures are at 25°C anc are for design aid only’ not guaranteed and not subject 1o production testing.
*NOTES:
1 Used for guarg-time caiculation purposes only.
2 These. user adjustable parameters. are not device specifications. The adjustable settings of these minimums and maximums
are recammenaoations pased upon network requirements
3 With valid tone present at Input. tpyequais time from PDWN going fow until ESt going nigh.

Voo
C,
DTMF
Input R, C;
MT8870D/MT8B70D-1
— 1IN+ = Voo [
| IN- SYGT{ R,
N —I]Gs ESt[—
2 O Vee SO —a—0
O———— ] nH @[ 3——F/——0O
O——— 1 rown Q>0
D——': 0sC 1 @ —0 NOTES'
X-tal —] — | o Ry.R;=1 = 1%
S oscz - Qi R;-sbo:z?ﬁv/ :
TOE [ 3— - ="
— Vss — €,.C,=100 nF = 5%
X-tal=3.579545 MHz = 0.1%

Figure 10 - Single-Ended Input Configuration



145

1so2-cMOs MT8870D/MT8870D-1

MT8870D-1 AC Electrical Characteristics - vpp=50vs5% V520V, 40°C< T +85°C  using Test Circutt snown in

Figure 10
Characteristics i Sym I Min Typ~ | Max ! Units i Notes*

DT e R N ) rorvy L L

; i , 21.8 © 869 | mVgws

j . , | | -37 dBm | TestedatVpp=5.0V
2 ' Input Signal Level Reject i 1.2.3.56.9

: ! | 0.8 i | mVewms | 7
3 | Negatve twist accept | | | 8 | a8 236913
4 ! Positive twist accept l P8 dB 2.3.6.9.13
5 | Frequency deviation accept | £1.5%% 2 Hz : 2.35.9
& Frequency deviation reject i +3.5% co | 12.3.5.9
T Third zone tolerance i {-185 1 I o8 12345912
8 ' Noise tolerance f | -1z dB  {23.4.57.9.10
¢ ' Dial tone tolerance | | +22 § dB  |2.3.4.5.89.1

1 Typical figures are at 25 *C and are for aesign ad only. not guaranteed and no: sudrect to production testing.

*NOTES
. aBm= decibels above or below a reference power of 1 mW into a 600 chm loac
Digit seauence consists of all DTMF tones.
. Tone auration= 40 ms tone pause= 40 ms.
Signai condition consists of nominal DTMF frequencies.
Botn tones 1n composite signal have an equal amplitude.
Tone pair 1s deviated by 1.5 %z 2 Hz
Bandwiath bmites (3 kHz ) Gaussian noise.
The precise dial tone frequencies are (350 Hz and 440 Hz) = 2 %
For an error rate of better than 1 in 10.000
Referenced to lowest level freauency component in DTMF signal
Referencec tc the mimmum vald acceot, ievel
Referenced 1c Fig 10 input DTMF tone level at -25dBm (-28dBm at GS Piny nterference frequency range between 48G-3400Hz.
Guaranteea by design and charactenzation

—u-..-.nlomx‘p)mhw”.a

wmn-o
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Operating Characteristics - vpg=s 0vz5% Vgg=0V. 40°C< Tg = +85°C .uniess oinerwise stated
Gain Setting Amplifier

\ Characteristics ; Sym i Min ! Typ: i Max | Units ; Test Conditions

1 ¥ Input leakage current PV ! , 100 nA | Vgg<Vin<SVpp

2 " Input resistance Rin l 10 Poma

3 . Input offset voltage Vos 25 mv '

4 1| Power supply rejection | PSRR | 50 g a8 !1kHz

5 ! Common mode rejection CMRR | 40 dB8 {075V < VN $4.28 V biased
| " 8t Vper=25 V

8 DC open loop voltage gain AvoL 32 ! ' B i

7 Unity gain banawidth fc - 0.30 ' f MHz

g Output voltage swing Vo l 4.0 | L Vg { Load 2 100 kQ to Vss @ GS
{ Maximum capacitve 10as (GS) c. | | 100 , pF ’

10 | Resistive ioad (GS) Ry, | 50 | k@

11 | Common mode range Veum 25 ' I v, | NoLoad

MT8870D AC Electrical Characteristics - v;=5.0v 25%. Vgs=0V. 40°Cz To < +85'C  using Test Circutt shown in

Figure 10
i Characteristics Sym ' Min | Typ® | Max Units ! Notes”
Valid input signal levels ieacn | -29 | +1 i dBm 12356.9

1 | tone of composite sngnal) 275 - } 869 ; MVpms | 1.2.3.5.6.9
2 } Negative wist accept 8 | a8 2.36.9.12 .
3 | Positive twist accept - : 8 | dB 2.36.9.12
4 | Frequency deviation accept 21.5% £2 Hz I 2.3,5.9
5 | Frequency dewviation reject +3.5% i 2.3.5.9
6 | Third tone tolerance -16 I 2.3.4.5.9.10
7 i Noise tolerance -12 . dB 2.3.4.5.7.9.10
8 ' Dial tone tolerance +22 | | dB 23458911

= Tyoical figures are at 25 *C ana are for gesign a1 only: not guaranteed ang not subject (0 BrOAUCLION testing

*NOTES

1 dBm= decibets above or below a reference power af 1 mW into a 600 ohm load
2 Dignt sequence consists of all DTMF tones.

3 Tone duration= 40 ms. tone pause= 40 ms.

4 Signal condition consists of nominat DTMF frequencies.

5 Both tones in composite signal have an equai amplituge

6 Tone pair 1s deviated by =1 5 %= 2 Hz,

7 Bandwidth hmited (3 kHz ) Gaussian noise.

8 The precise dial tone frequencies are (350 Hz and 440 Hz) 22 %
8 For an error rate of better than 1 in 10,000.

10 Referenced to lowest ievel frequency component in DTMF signal
11 Referenced to the mmmum vaug accept level.

12 Guaranteed by design and charagienzation



147

1S02.cMOsS MT8870D/MT8870D-1

Absolute Maximum Ratings®

: Parameter i Symbol Min | Max i Units
1 ' DC Power Supply Voltage © Vpp : 7 Y
2 ! Vottage sn any pin | \/ © Vgg0.3 | Vpp+0.3 | VvV
3 ] Current a: any pin (other than supply) 5 I i | 10 } mA
4 g Storage temperature ' Tsra ' -85 +150 I ‘C
- T ;
5 f Package power dissipation | Pp [ 500 ' mw
T Exceecmg inese values may cause permanent gamage Funcuonal operation unoer these CoONdrIONS 1S NO! IMDied.
Derate above 75 ‘C a1 16 mW/ *C  All leads solderec to ooard.
Recommended Operating Conditions - vottages are wih resoect 10 ground (\§5) uniess otherwise stated
, Parameter } Sym  Min | Typ® | Max ; Units ' Test Conditions
1 | DC Power Supply Voltage Vop ' 475 5.0 528 | V
2 | Operating Temperature To | -40 i +85 | °C
3 , Crystal/Clock Frequency fc 3.579545 ' MHz !
4 | CrystaliClock Freq. Tolerance afe =01 | P ow |
¥ Typical figures are ai 25°C ana are for aesign aid onty  not guaranteed and not subject 1o proauction testing
DC Electrical Characteristics - vpp=5.0v= 5% Vgm0V -£0°C 5 T, < «B5°C. unless otherwise stated
Characteristics . Sym ! Min f Typ" | Max ! Units ! Test Conditions
1 1 S ;Stancty supply current | I 10 25 PWDN=V
W y supply DDQ wA oo
2 | p |Operaung supply current lop 3.0 8.0 mA
— P 5
3 | L |Power consumption Po 15 mW  |fc=3.579545 MHz
i
Y
4 High level input Vi 35 | V |Vpp=5.0v
5 ! Low leve! input voltage Vi 1.5 \% Vpp=5.0V
6 . flnput leakage current L/l J 0.1 #A  [ViN=Vggor Vpp
7 ’; Pull up (source) current Iso 75 20 wA | TOE (pin 10)=0,
u'! ) VDD=5‘OV
T |Pull down (sink) current i 15 45 #A | INH=5.0V, PWDN=5.0V.
S -
Vpp=5.0V
) Input mpedance (IN+, IN-) | Ry 10 | MQ |[@1kHz
10 |  ISteering threshold voltage | Vg, | 2.2 2.4 25 | VvV jvpp=s0V
1 Low level output voltage VoL Vgs*0.03| V |Noload
12 8 High level output voitage Vo | Vpp0.03 { No load
" 113 | T [Output low (sink) current | loL 1.0 2.5 ! mA jvom:o.a v
——{ P .
14 | U {Output high (source) current | 1oy 0.4 0.8 | mA |vour=46V
—— T ;
15 1 5 | VRet Outout voltage VRet 23 2.5 27 | VvV |Noload, Vgp = 5.0V
16| [Vges output resistance Ror 1 [k |

t Typical figures are at 25°C and are for design aid only not guaranteed ana not subject to proguction testing.
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Applications

RECEIVER SYSTEM FOR BRITISH TELECOM

SPEC POR 1151 t5ro=(ReCAINVoe/Vos-Vrsi]
The circuit shown in Fig 9 illusirates the use of tora=(RIC NNV Vs

MTBSE70D-1 gevice in a typical receiver system. BT
Spec defines the mnput signals less than -34 dBm as
the non-operate level This condition can be Voo O——_L Re=(R.RMR.+Ry)
attained by choosing a suitable values of R; and R,

<0 provide 3 dB attenuation. such that -34 dBm input

signal will correspond to -37 dBm at the gain setting !

pin GS of MT8870D-1  As shown in the diagram. the a

component values of R3 and C; are the guard time "

requirements when the totai component tolerance 1s ) Rz Notes

= () - 16,
8%. For petter performance. 1t 1s recommended to ESt §;=§52’3,§:f:1'.,,’:
use the non-symmetric guara hme cireuit in Fig. 8. C,=100nF = 5%

Figure 8 - Non-Sy mmetric Guard Time Circuit

Vop 1 27
)\ l
otme O—1 c.
input R. MT8870D-1 -
—] IN* r Voo [ —4
— | IN- SUGT[ 3—
-] Gs ESt[3— R;
R: Ldvesw  sop—t—0
O INH a0
O————]PwoN B3——-0
« ] 0SC 1 2 —F+—0 NOTES.
. DD}—: osc 2 at[———0 Ry = 102K = 1%
— — | R; = 71.5KQ 2 1%
I~ R = 300KQ 21 %

I Ves TOE
rm7

C..C= 100 nF 2 5%
X, = 3.579545 MHz= 0 1%
Vpp = 5.0V=5%

Figure 9 - Single-Ended Input Configuration for BT or CEPT Spec
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Power-down and Inhibit Mode

A logic high applied to pin & (PWDN) will power down
the device to minimize the power consumption in a
standby mooe. It stops the oscillator and the
functions of the filters.

Inhibit mode s enabled by a logic high input to the
pin 5 (INH). It inhibits the detection of tones
representing characters A. B. C, and D. The output
code will remain the same as the previous detected
code (see Taple 1).

Differential Input Configuration

The input arrangement of the MT8870D/MT8870D-1

provides a differentiai-input operational amplifier as
well as a bias source (Vg which is used to bias the
inputs at mid-rail. Provision 1s made for connection of
a feedback resistor to the op-amp output (GS) for
adjustment of gain. In a single-ended configuration.

the input pins are connected as shown in Figure 10
with the op-amp connectec for unity gain and V gey
piasing the mput at /;Vpp. Figure 6 shows the
differential  configuration. which permits the
adjustment of gain with the feedback resistor R 5.

Crystal Oscillator |

The internal clock circuit is completed with the
addition of an external 3.578545 MHz crystal and is
normally connected as shown in Figure 10 (Single-
Ended Input Configuration). However. it is possible
to configure several MT8870D/MT8870D-1 devices
employing only a single oscillator crystal. The
oscillator output of the first device in the chain 1s
coupled througn a 30 pF capacntor to the oscillator
input (OSC1) of the next device. Subsequent devices
are connected in a similar fashion. Refer to Figure 7
for details. The prodlems associated with
unbalanced loading are not a concern with the
arrangement shown. 1e.. precision balancing
capacitors are not required.

——
O— —AAA MT8870D/
C. R- N~ MT8870D-1
—O—14 .
IN-
O~ —AAA
c, R,
L
R,

Differential Input Amplifier
C.,=C:=1O nF
R=R,=R¢= 100 k2
R2=60K(2"R,=37 5 k2
RaRe

Ra+R:

All resistors are=1% tolerance.
All capacitors are =5% tolerance.

R3=

VOLTAGE GAIN (A, drfh= %
1

" INPUT IMPEDANCE

/ TNz
(Zinpipe) = 2 R,zo (ﬁ)

Figure 6 - Differential Input Configuration

To OSC1 of next
MT88700/MT8870D-1

1

\w4 X-tal \va
0sc1 osc2

L
0osc2 —I-—”—— 0OscC1
Cc

C=30 pF
X-tal=3.579545 MHz

Figure 7 - Oscillator Connection

Parameter Unit Resonator
R1 Ohms 10.752
L1 mH 432
C1 pF 4.984
Cco oF 37.915
Qm - 896 37
Af % 20.2%

Table 2. Recommended Resonator Specifications
Note: Qm=quality factor of RLC model i.e . 1/IfR1C1
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=ondition 1s maintained (ESt remains high) for the
Jahgation perniod (tgTp). Ve reaches the threshold
Vrg,) of the steering logic 1o register the tone paur,
stching its corresoonding 4-Dit code (see Table 1)
to the output laich At this point the GT output is
zzuvated and dnives v to Vpn GT continues to drive
~1gh as long as ESt remains hign. Finally. after a
short delay to allow the output latch to settle, the
Jelayed steering output flag (StD) goes high,
signalling that a received tone pair has been
-agistered. The contents of the output latch are made
svaillable on the 4-bit output bus by raising the three
siate controt input (TOE) to a logic high. The
sieenng circut works n reverse to valdate the
nterdignt pause between signals. Thus. as well as
-ejecting signais too short 1o oe considered vaid. the
-2cetver will iolerate signal interruptions (dropout)
100 short to be considered a valid pause. This facility,
:ogether with the capability of selecting the steering
wme constants externally. allows the designer to
-ailor performance to meet a wide variety of system
2quirements

Suard Time Adjustment

1 many situations not requiring selection of tone
wuration and interdigital pause. the simple steenng
urcuit shown in Figure 4 1s applicable. 'Component
-alues are chosen according tc the formula:

lrec=tpp*iGTe
Up=loa*iaTa
The value of ipp 1S @ device parameter (see Figure

‘1) and tggc is the minimum signal duration to be
‘ecognized by the receiver. A vatue for C of 0.1 pF is

ierp=tRaC)In[Vpo/(Vop-Vrs)l

Voo Oﬁ tar2=R.Colin(Vpp/Vrsy

& Ra=(R.R MR Ry
SvGT
3

R, L Ra

ESt a) decreasing igrp: (grp<tgral

ie1e=(R.Cy)InVpo/Vpp-Vrsi]

Voo O [ for=tRaColinVoo/Visi
c.

R2=(R.RHY/NR,+R )

ESt

b) decreasing gya. lore>tgTA)

Figure § - Guard Time Adjustment

Dige TOE : INH ESt, Q | Q3 { O Q
ANY L oX H oy 0z !z r4 F4
Tt H ] X+ H 0 | o0 [\ |
2 L H X i H |0 o 10
3 0 H i x| 0H ° 0 1 1
& 0 H | X | H 0 1 o | 0
5 | H | X | H R 0 1 0 1 1
6 | H ! x | H 0 1 1] o
TP H b X i oH 0 | 1 1
8 I H X H 1 0 0 c
9 | H X H ! o1 ] 0 |
6 ' H X . H i1 e 1 0
i H X o 0 | 1 1
# L H L X L H 1 0 0
A H | L, 1 | 1 0 1
B i H ! L ¢ H | 1 1 1 0
cC ., H I L, H I L 1 1
D i H | L+ H LoD 0 o | o0
A+ H | H | L
B | H s uqaeleded. the outpul code]
- will remain the same as the
cC i H H | L |previous oetected code
D ; H 4 H | L

Table 1. Functional Decode Table

L=LOGIC LOW. H=LOGIC HIGH. Z=HIGH IMPEDANCE
X = DON'T CARE

recommended for mopst applications. leaving R to be
selected by the designer.

Different steering arrangements may be used to
select independently the guard times for tone
present (tgTp) and tone absent (tgta). This may be
necessary to meet system specifications which place
both accept and reject imits on both tone duration
and interdigital pause. Guard time adjustment also
allows the designer to tailor system parameters
such as talk off and noise immunity, Increasing trec
improves talk-off performance since it reduces the
probability that tones simulated by speech will
maintain signal condition long enough to be
registered. Alternatively, a relatively short tgge with
a long tpp would be appropriate for extremely noisy
environments where fast acquisition time and
immunity to tone drop-outs are required. Design
information for guard time adjustment is shown in
Figure 5.



ISO2-CMOS

151

MT8870D/MT8870D-1

Functional Description

The MT8870D/MT38700-1 monolithic DTMF
receiver offers small size. low power consumpton
and high performance. Its architecture consists of a
bandsplit filter section, which separates the high and
low group tones. followed by a digital counting
section which venfies the frequency and duration of
the received tones before passing the corresponding
code to the output bus.

Filter Section

Separation of the low-group and high group tones s
achieved by applying the DTMF signal to the inputs
of two sixth-order switched capacitor bandpass
filters. the bandwidths of which correspond to the low
and high group frequencies. The filter section also
incorporates notches at 350 and 440 Hz for
exceptional dial tone rejection (see Figure 3). Each
filter output is followed by a single order switched
capacitor filter section which smooths the signais
prior to limiting. Limiting 1s performed by high-gain
comparators whicn are provided with hysterests to
prevent detection of unwanted low-level signals. The
outputs of the -comparators provide. full rait logic
swings at the frequencies of the incoming DTMF
signats. :

Decoder Section

Following the filter section is a decoder employing
digital counting techniques to determine the
frequencies of the incoming tones and to verify that
they correspond to standard DTMF frequencies. A
complex averaging algonthm protects against tone
simulation by extraneous signals such as voice while

= C
Voo
SYGT v
ESt
R
1o ——
MT8870D/
MT8870D-1 i57aS(RCHUNVeg/Virgy)
*gre=(RCIN[Vee/(Vpo-Vrs]

Figure 4 - Basic Steering Circuit

providing tolerance to small frequency dewiations
and variations. This averaging algcrithm has been
developed to ensure an optimum combination of
immunity to talk-off anc tolerance to the presence of
interfering frequencies (third tones) and noise. When
the detector recognizes the presence of two valid
tones (this is referred tc as the *signal condition’ in
some- industry specifications) the “Early Steering”
(ESH) ‘output will go 0 an actve state. Any
subsequent loss of signal conaition wili cause ESt to
assume an inactive state (see "Steering Circuit”).

Steering Circuit

Before registration of a decoded tone pair, the
receiver checks for a valid signai duration (referred
to as character recognition condition). This check is
performed by an external RC time constant driven by
ESt. A logic high on ESt causes v (see Figure 4} to
rise as the capacitcr discharges. Provided signal

g

/[

PRECISE
DIAL TONES

X=350 Hz

%1 Y=440 Hz

DTMF TONES

‘ A=657 Hz
B=770 Hz

ATTENUATION
(d8)

‘ C=852 Hz
D=941 Hz

E=1209 Hz
F=1336 Hz

40

G=1477 Hz
H=1633 Hz

50

]
/
[
20 l
/
/
|
!

X

FREQUENCY (H2)

Figure 3 - Filter Response
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LI |-
INe ] % U 183 voD INe i ] 1 2017 vDD
N-] 2 170 svGT IN-L] 2 1L isvGT
653 1607 ESt Gso]3 18 ESt
VRef ] ¢ 157 StD VRef [} 4 70 s
INH ] 8 1407 Q4 INH ) 5 187 NC
PWDN =] & 1307 Q3 PWON L] 6 Hlooa
osci]7 120 Q2 NC(] 7 g Yo%)
oscz_| 8 "o osci] & 3
vSsS_} 9 107 TOE oscz2] ¢ 12
- vss{]10 11
18 PIN CERDIP/PLASTIC DIPISQIC 1 7SS
Figure 2 - Pin Connections
Pin Description
Pin # !
j Description
18 1 20 Name p
1 1 IN+ i{Non-Inverting Op-Amp (Input).
2|2 IN-  !inverting Op-Amp (input).
313: GS iGain Select. Gives access to output of front end differential amplifier for connection of
: ifeedback resistor.
41 2 Vge IReference Voltage (Output). Nominally Vpp/2 is used to bias inputs at mid-raif (see Fig. 6
i .and Fig 10).
515 ; INH IInhibit (Input). Logic high inhibits the detection of tones represemmg characters A, B, C
S :and D This pin input is internally pulléd down.
5§18 PWDN Power Down (Input). Active high. Powers down the device and innibits the oscillator. This
'; pin input is internally pulled down. -
7 & . 0SC1 iClock (input). .
8 2 0SC2 iClock (Output). A 3.579545 MHz crystal connected between pins 0OSC1 and OSC2
; completes the internal oscillator circuit.
g ,10, Vgg :Ground (Input). OV typical.
10! 11 - TOE ;Three State Output Enable (Input). Logic high enables the outputs Q1-Q4. This pin is
E pulled up internally.
11-112- : Q1-Q4 Three State Data (Output). When enabled by TOE, provide the code corresponding to the
14 | 15 ;last vahd tone-pair received (see Table 1). When TOE is logic low. the data outputs are high
i {impedance
15117 , StD .Delayed Steering (Output). Presents a logic high when a received tone-pair has been
i lreg:stereo and the output tatch updated; returns to logic low when the voltage on SYGT falls
1 ‘below VTS!'
16 | 18 © ESt 'Early Steering (Output). Presents a logic high once the digital algorithm has detected a
; . ivalid tone pair {signal condition). Any momentary loss of signal condition will cause ESt to
! | ‘return o a8 logic low.
17 : 19, SVYGT |Steering Input/Guard time (Output) Bidirectional. A voltage greater than Vyg; detected at
! ISt causes the device to register the detected tone pair and update the output latch. A
voitage less than Vg, frees the device to accept a new tone pair The GT output acts to
. .reset the external steering ime-constant; its state is a function o £5t and the voltage on St.
18120 Vpp :Positive power supply (Input) +5V typical.
% 7. i NC  iNo Connection.
P16 ¢

.12
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