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ABSTRACT
IN PRACTICE , TELECOMMUNICATION JOB THAT INVOLVED SIGNAL PROCESSING
IS NECESSARY FOR MEASURING FREQUENCY AND PERIOD IN ORDER TO ANALYZE AND
CALCULATE THEM. FREQUENCY COUNTER IS AN ESSENTIAL TOOL FOR THF§E BUT ITIS
VERY EXPENSIVE TO IMPORT IT FROM ABOARD .

AT PRESENT , COMPUTERS HAVE BEEN USED TO HELP IN MANY KINDS OF JOBS .
THEREFORE , THEY HAVE BEEN APPLIED TO USE IN THIS PROJECT AS WELL . WE BELIEVE THAT
IN THE FUTURE THEIR ROLES WILL HAVE AN IMPORTANT EFFECT IN COMMUNICATION .

THIS PROJECT IS TO PRODUCE FREQUENCY COUNTER THAT CAN SHOW THE
RESULT ON THE SCREEN OF COMPUTER . THE METHOD USED IS STORING DATA AND
CONVERTING IT TO GRAPH . FOR THE CIRCUIT, THERE ARE MANY PARTS WHICH EACH PART
HAS ITS OWN FUNCTIONS.

THIS REPORT WILL DESCRIBE THE CONCEPT THAT USED, THE DETAIL OF THE
CIRCUIT AND THE METHOD OF PRODUCING FREQUENCY COUNTER THAT INTERFACE WITH

COMPUTER .
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PROGRAM OF
FREQUENCY COUNTER INTERFACE WITH COMPUTER
PRODUCT BY
1. TAWEEKIAT TRITRANTHIP 34103127
2. TEERAYOT UDOMMANEETHANAKIT 34103157

r” ENGINEER OF KMITL

*/
*/
*/
*/
*

*/

/l..‘tt#t’ltl‘l’l.t..ﬁl‘l.l.t‘ll‘l.lt!"t.t."."'t.‘t“"t.....tt.‘l‘ll##‘/

#include<stdio.h>
#include<conio.h>
#include<graphics.h>
#include<alloc.h>
#include<key.h>
#include<dos.h>
#include<string.h>
#include<bios.h>
#includc<process.h>
#include<math.h>

#include <stdlib.h>

#dcfine NOTFOUND 5

fidefinc ENTER 0

#dcfine NOT_ENTER 1

#definc TRUE 1

#dcfine FALSE 0

#decfine CLIP_ON 1 /* activates clipping in viewport */

void opcngraph(voi&).l;oltom(inl x,int y,int s.chm: ‘ch).ﬁlcnamc(vdid);
void show(int x1,int y1,int x2,int y2).crcatescreenl(void);
int huge detect256(void);

void createscreen2(void);

2¢



void spacetosclect(int mo,int om,int enter,int page);

void plotgraph(int x,int y,int z);

void title(void);

void cha();

void run(char *str,int lon,int x,int y,int color,int sou);

int pagel(int page),page2(int page);

void kmit_song(void);

int recadkey(void);

void select();

void start(void);

void choice(FILE *fp); -

void chose();

void filename(void);

void cursor(int row,int col);

int getvpage(void);

void setgraph(int p);

void reset();

int k1;

float k2;

int control,w,e;

void main(void)

{

char *ch;
unsignéd key = 0x0000;
int y,maxx,maxy,x,spacel = 1,space2 = 1.mo[8].i,page=1;

char pattern(8] = {OxFF ,0xFF ,0xFF ,0xFF OxFF,0xFF OxFF,0xFF},

-

title(); .
opengraph();  // begin graphics
do

switch(page)
{
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cése 1:
createscreenl();
kmit_song();
spacetosclect(1,1, NOT_ENTER ,page);

page = pagel(page);

. if(page == 0)
key = Alt_Q;
break;
case 2:

page = page2(page);
break;

}
while(key = Alt_Q);

closcgraph();

int huge dctect256(void)
{

return 4;
/*

0= 320* 200

1= 640 * 350

2= 640 * 480

3 = 800 * 600

4 =1024 * 768 _
*/

void title(void)

{
char namel{10] = " FREQUEN",;
char name2{10] = " COUNTER";
int i,j.k;
textmode(1);

for (k=0 ; k<=6 ; k++)
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clrser();
textcolor (k+1);
for (i=0 ; <=8 ; i++)
{
for (=0 ; j<=i ; j++)
{
gotoxy(17-i+),7);
putch(namel1[j});
gotoxy(20+i-j,7);
putch(name2({8-j]);
}
sound(i*50+250);
delay(50);
nosound();

}
for (i=] ; i<=7 ; i++)

{

gotoxy(18.1);
cprintf("CY");
sound(3*50+250);
delay(50),
nosound();
gotoxy(18.i);
cprintf(" ") _

} "
gotoxy(18.-1);
cprintf("CY™);

)
for (i=0 ; i<=18 ; i++)

{

gotoxy(10,7);

textcolor(LIGHTGRAY);

cprintf(" FREQUENCY COUNTER ")
delay(100);
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nua("BY ".5,5,12,13,900);
delay(700);
run{" 1. Taweckiat Tritranthip”,29,5,12,9,700);
delay(600);
run(” 2. Teerayot Udommanecthanakit”,34,5,14,9,700);
delay(600);
run(" ... ENGINEER OF KMIT'L... ",28,7,18,12,700);
gotoxy(5,24);
delay(1500);
textcolor(GREENIBLINK);
cprintf(" Press any key when you rcady !");
sound(300);
delay(400);
nosound();

geteh();

void run(char *str,int lon,int x,int y,int color,int sou)
{

int i,j;

textcolor(color);

for(i=1;i<=lon;i++)

{

if (steli-1)1="")

{
for(j=40;j>=x+i:;j=j-1)
{

gotoxy(j.y):putch(strli-1]);
sound(sou);delay(10);nosound();
gotoxy(.y)putch(’ );
}
gotoxy(j.y)iputch(str(i-1]);
}
}
}
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void opengraph(void)

{
int gd,gm.y.i;
installuserdriver(“svga256",detect256);
gd = DETECT;

initgraph(&gd.&gm,"c:\\borlandc\bgi");

void createscreenl(void)
{
char pattern[8] = {OxFF ,0xFF OxFF,0xFF OxFF.0xFF,0xFF OxFF};
char *ch;
int x,y,maxx,maxy,xco,yco;
maxx = getmaxx();

maxy = getmaxy();

sctfillpattern(pattern,1);

bar(0, 0,maxx, maxy); // fill background with bluc color

sctfillpatiern(pattern,80);

bar(22,22,maxx-22,50);

sctfillpattern(pattern,24);

bar(22,51,maxx-20,54);

bar(maxx-20,22,maxx-19,54);

sctfillpattern(pattern,82);

bar(] 9:2(T.maxx-22 22); —= i

bar(19,20,22,54); /! draw titlc bar

cha();

sctcolor(24);
line(50,24,maxx-50,24);
1ine(50,24,50,48);
setcolor(15);
line(50,48,maxx-50,48);
line(maxx-50,48, maxx-50,24);

setcolor(4);



moveto((maxx/2)-35,33);
settextstyle(TRIPLEX_FONT,HORIZ_DIR,1);
outtextxy((maxx/2)-100,25,"FREQUENCY COUNTER");

strepy(ch,"LOAD™);
bottom(870,200,1,ch); // bottom LOAD
strepy(ch,"QUIT™); '
bottom(870,300,1,ch); // bottom QUIT

void cha()

{
int xco,yco;
xco=190;yco=160;
movcto(xco,yco);
settextstyle(GOTHIC_FONT HORIZ_DIR 8);
scicolor(YELLOW);
highvideo();
outtext("FREQUENCY");
normvideo();
xco=240;yco=270;
moveto(xco,yco):
highvideo();
outtext("COUNTER");
normvideo();
xco=190;yco=380; - _ -
moveto(xco,yco);
highvideo();
outtext("INTERFACE™);
normvideo();
xco=100;yco=490,
moveto(xco,yco);
highvideo();
outtext("WITH COMPUTER");
normvideo();



void createscreen2(void)

{

char pattern[8] = {OxFF,0xFF,0xFF 0xFF ,0xFF,0xFF,0xFF 0xFF};
char *ch,str{10];
int x,y,i,maxx,maxy,

char num{10};

maxx = getmaxx();

maxy = getmaxy();

clrscr();
setfillpattern(pattern,1);

bar(0, 0,maxx, maxy); /I fill background with bluc color

sctfillpattern(pattern,80);
bar(22,22,maxx-22,50);
sctfillpattern(pattern,24);
bar(22,51,maxx-20,54);
bar(maxx-20,22,maxx-19,54);
sctfillpatiern(pattcrn,82);
bar(19,20,maxx-22,22);

bar(19.20,22,54). // draw title bar

setcolor(24);
line(50,24,maxx-50,24),
line(50,24,50,48);
seteolor(15),
line(50,48,maxx-50,48),
line(maxx-50,48,maxx-50,24),

setcolor(4);

moveto({maxx/2)-35,33);
settextstyle(TRIPLEX_FONT,HORIZ_DIR,1);
outtextxy((maxx/2)-60,25,"DATA SHOW™),

strepy(ch,"START");
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bottom(870,120,1,ch); // bottom START
strepy(ch,"SAVE™),
bottom(870,210,1,ch); // bottom SAVE
strcpy(ch,"PRINT");
bottom(870,300,1,ch); // bottom PRINT
strcpygch.'RESET");
bottom(870,390,1.ch); // bottom RESET
strepy(ch,"QUIT");
bottom(870,480,1.ch); // bottom QUIT
strcpy(ch,"LOAD");
bottom(870,570,1,ch), // bottom LOAD
show(25,130,770,560);
setcolor(RED);
movelo(363,100);
outtext("GRAPH")
1ine(87,150,87.540);
1inc(50.520,740.520);
for(i=1;i<=10;i++)
{

movcto{85+62*1,508).

outtext("1");
)
moveto(82,325),
outtext("-");
for(i=1;i<=10;i++)
{

sprintf(str,”%d" i);

outtextxy(80+62*1,526,str);
} .
moveto(95,140);
outtext("FREQUENCY™");
movcto(720,495);
outtext("TIME");
setcolor(14);
cllipse(155,668,0,360,100,75);
setcolor(1l):

34



sprintf(num,"%3.1f" k2);

outtextxy(138,652,num);

sctcolor(10);

moveto(111 ,612):outtext("GATETIME"),
movclo(l20.692):outtcxt("SECOND");

n;lovcto(350,675); -
scteolor(14);

scucxtstylc(TRIPLEX_FONT.HORIZ_DIR.3);

outtext("  ** SELECT A BOTTON AND PRESS ENTER ** ")
sctiextstyie(T RIPLEX_FONT,HORIZ_DIR,1);

void show(int x1,int yl,int x2,int y2)

{
char pattern|[8] = {OxFF 0xFF 0xFF ,0xFF OxFF,0xFF ,0xFF OxFF};

sctfillpattern(pattern,80);

bar(x1-2,y1-35x2+2.y1-2); // fill background for barselect

sctfillpattern(pattern.2);
bar(x1-2,y1-2,x2+2,y1);
bar(x1-2,y1-2,x1,y2+2);
bar(x1-2,y2,x2+42,y2+2);
bar(x1+1,y1-2,x2+2 y2+2);
setcolor(24);
line(x1+30,y1-30,x2-30,y1-30);
line(x1430,y1-30,x1+30,y1-5);
sctcolor(15);
line(x1430,y1-5.x2-30,y1-5);

line(x2-30,y1-5x2-30,y1-30);

setfillpattern(pattern,11);
bar(x1,y1,x2,y2);



void bottom(int x,int y,int select,char *ch)

{
char pattern[8] = {OxFF,0xFF,0xFF 0xFF OxFF 0xFF OxFF OxFF};

sctfillpattern(pattern,80);

bar(x,y,x+70,y+30);

if(sclect == 1)

{

sctfillpattern(pattcrn,24);
bar(x,y+31,x+72,y+32);
bar(x+71.,y+31 x+72,y+32),
sctfillpattern(pattern,15);
bar(x-2.y-2,x-1,y+32);
bar(x-2,y-2,x+72,y-1);

clse [/ select == 0

sctfillpattern(pattern,15);
bar(x,y+31.x+72,y+32);
bar(x+71,y+31,x4+72,y+32);
sctfillpattern(pattcrn,24);
bar(x-2,y-2.x-1,y+32);
bar(x-2,y-2,x+72,y-1);
}
sgicolor(4);

outtextxy(x+12,y+5,ch);

void spacetoselect(int method,int select,int entcr,int page)
{
char pattern[8] = {OxFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF,0xFF};
int x[9].y[9):
switch(page)
{
case 1:

x[1] = 870; y[1] = 200; // load
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x[2] = 870; y[2] = 300; // quit

break;

case 2:

break;

if(

x[1] = 870; y[1] = 120; // start
x[2] = 870; y[2] = 210; // save
x{3] = 870; y[3] = 300; // print
x[4] = 870; y[4] = 390; // reset
x[5] = 870; y[5] = 480; // quit

x[6] = 870; y{6] = 570; // load

sclect == 0) /* not sclect */

{
sctfillpattern(pattcrn,80);
bar(x{method].ylmethod],x[mcthod]+70,y[method]+30);
setcolor(4);

}

clse // select

{

setfillpattern(pattern,2);
bar(x[mcthod],y[method] x[mcthod]+70,y[method}+30);
scteolor(0);

}

switch(page)

{

case I:
if(method == 1)
outtextxy(x{method}+12,y[method]+5,"LOAD");
clsc if(method == 2)
outtextxy(x(method]+12,y[method]+5,"QUIT");
break;
case 2:
if(method == 1)
outtextxy(x[method])+12.y[method]+5,"START");

else if(method == 2)
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outtextxy(x{method]+12,y[method}+5."SAVE").
else if(method == 3)
outtextxy(x[method]+12,y{method}+5,"PRINT");
else if(method == 4)
outtextxy(x[method]+12,y[method}+5,"RESET");
else if(method == 5)
outtextxy(x[method]+12,y[method}+5,"QUIT");
clsc if(method == 6)
ouucxtxy(x[mclhod]+12,);[mclhod}+5.”LOAD”);
break;
}
if(enter == NOT_ENTER)
{
sctfillpattern(pattern,24);
bar(x[method],y[mcthod]+31,x[mcthod}+72,y[mcthod]}+32);
bar(x[method]+71,y[mcthod}4+31 x{method]+72,ymethod]);
sctfillpattern(pattcrn,15);
bar(x[ mcthod]-2,ylmcthod]-2 x| mcthod)- 1 .y{method]+32);
bar(x[method]-2,y[method]}-2,x| method}+72.y{method]-1);
)
clsc if(enter == ENTER)
{
sctfillpattern(pattern,15);
bar(x[method],y{mcthod]+31 x[ method]+72.y[method]+32);
bar(x[method]+71,y[method}+31 x[method]+72,y{method]);
sctfillpattern(pattern,24);
bar(x[mclhod]-2.y[mcthod]-2.; [r'nclhod]- 1.y{method]+32);

bar(x[method]-2,y[method]-2,x[method]+72.y[method]-1);

int pagel(int page)
{
char ch,pl;
char pattern[8] = {OxFF,0xFF,0xFF OxFF 0xFF OxFF OxFF,0xFF};

unsigned key = 0x0000,key2;
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int spacel = 1,space2 = 1;

int midx, midy, 1,j;

midx = getmaxx() / 2;

midy = getmaxy() / 2;

do

if(key == Alt_L)

{

spacctosclect(space] 0, NOT_ENTER ,page);
spacel = 1;

spacctosclect(1,1, ENTER ,page);
dclay(400);
show(145,690,860,740);
moveto(460,660);

sctcolor(RED);

outtext("SET INPUT™);

setpl :

setcolor(4);

moveto(170,705);

sound(800); dclay(300); nosound();

delay(250);

outtext(” DO YOU WANT TO USE THE PRESCALER ? {ymn]: ")

pl = getch();
moveto(170,705);
switch(pl)
{
case 'y"

sound(800); délay(300); nosound();

outtext(" DO YOU WANT TO USE THE PRESCALER ? [ y/n]:

delay(500);
setcolor(80);
moveto(460,660);
outtext("SET INPUT");

setcolor(11);

y"n
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}

moveto(170,705);

outtext(" DO YOU WANT TO USE THE PRESCALER ? [ym]: y ")

e=1;

break;

casc 'n":

sound(800); delay(300); nosound();

outtext(" DO YOU WANT TO USE THE PRESCALER ? [y/mn]: n ")

dclay(500);
setcolor(80),
moveto(460,660);
outtext("SET INPUT"),
setcolor(11);

movcto(170,705),

outtext(" DO YOU WANT TO USE THE PRESCALER ? [y/n]: n ")

c=2

break;

default :

sctcolor(11),

moveto(170,705);

outtext(" DO YOU WANT TO USE THE PRESCALER ? [y/n}: ")

setcolor(RED);

dclay(400);

sound(800); dclay(300); nosound():
moveto(170,705);

outtext(" YOU MUST PRESS BUTTON y OR n
dclay(1700). ==

setcolor(11);

moveto(170,705);

outtext(" YOU MUST PRESS BUTTON y ORn

goto sctpl;

delay(300);

for (i=0; i<250; i=i+15)

sctfillpattern(pattern,80);
for(j=0; j<150; j=j+15)

... TRY AGAIN ! ");

... TRY AGAIN ! ");
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break;

break;

break;

bar(midx-i, midy-j, midx+i,midy+j);
}
setcolor(14);
setlinestyle(SOLID_LINE,0,THICK_WIDTH);
rectangle(midx-240, midy-135, midx+240,midy+135);
setlinestyle(SOLID_LINE,0,NORM_WIDTH),
sctcolor(0);
outtextxy(midx-25,midy-110,"DATA");
sctcolor(6);
outtextxy(midx-220,midy-50," a :  FAST , GATE TIME 0.1 SECOND")
outtextxy(midx-220,midy,” b : NORMAL , GATE TIME 1.0 SECOND");
outtextxy(midx-220,midy+50," ¢ :  SLOW , GATE TIME 10.0 SECOND");
sound(800); delay(300); nosound();
delay(200);
moveto(460,660);
setcolor(RED);
outtext("SET DATA");
moveto(170,705),
outtext(” SELECT GATETIME CHOICE a=0.1s,b=1s,c=10s :");
ch = getch();
moveto(170,705);
switch(ch)
{
case 97: outtext(" SELECT GATETIME CHOICE a=0.ls ,b=1s,c=10s

casc 98: outtext(" SELECT GATETIME CHOICE a=0.1s ,b=1s,c=10s

case 99: outtext(" SELECT GATETIME CHOICE a=0.1s ,b=1s,c=10s

}
delay(300);
if (ch == "2")
{ -
setcolor(11);
moveto(170,705);
outtext(” SELECT GATETIME CHOICE a=01s,b=1s,c=10s : a");

:a’)

: b

. C");
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setcolor(RED);
moveto(170,705);
sound(800); delay(300); nosound();
outtext (" YOU SELECT CHOICE .a.");
delay(1800);
}
clse if (ch =="b)
{
setcolor(11);
moveto(170,705);
outtext(" SELECT GATETIME CHOICE a=0.1s,b=1s,c=10s : b");
setcolor(RED);
moveto(170,705);
sound(800); delay(300); nosound();
outtext (" YOU SELECT CHOICE .b..");
dclay(1800);
}
clse if (ch == 'c¢')
{
setcolor(11);
moveto(170,705);
outtext("” SELECT GATETIME CHOICE a=01s,b=1s,c=10s : c");
sctcolor(RED);
moveto(170,705);
sound(800); dclay(300); nosound();
outtext{” YOU SELECT CHOICE .c.."); - -
delay(1800);

clse

setcolor(11);

moveto(170,705);

outtext(" SELECT GATETIME CHOICE a=0.Is,b=1s,c=10s : ")
setcolor(RED);

moveto(170,705);

sound(800); delay(300); nosound();
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outtext (" YOU MUST PRESS BOTTON ab OR c ... TRY AGAIN 1"y,
delay (1800);
sclect();
}
sound(800); delay(300); nosound();
delay(300).
spacctosclect(1,1 NOT_ENTER ,page);
delay(300).
switch(ch) /*select gate®/
{
casc'a’:

control=0xFF;

control=0x¥F7;
k1=2;
k2=1.0;
break;
case'c’:
control=0xFB;
k1=3;
k2=10.0;
break:
|- .
cleardevice();
createscreen2();
page = 2;
spacetosclect(1,1 NOT_ENTER ,page); // OPEN bottom

return(2);
}
clse if(key == Down_Key)
{
spacel++,

if(spacel == 3)
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spacel = 1;

space2 = 2,
clse

space2 = spacel - 1:
)
spacetoselect(space2,0, NOT_ENTER page);
spacctoselect(spacel,1 NOT_ENTER page);
}
clse if(key == Up_Key)
{
spacel--;
if(spacel == 0)
{
spaccl = 2;

space2 = 1;
clse

space2 = spacel + 1;

}
spacctosclect(space2 0 NOT_ENTER ,page);
spacetosclect(spacel, 1 NOT_ENTER jpage);
}

key=bioskey(0);
if(key == Enter_Key)
{
if(spacel == 1)
key = Alt_L;
clse if(spacel == 2)
key = Al_Q: )

}
while(key != Alt_Q);



int page2(int page)

{

spacetoselect(spacel,0 .NbT_ENTER.Pagc);

spacetoselect(2,1, ENTER ,page);

delay(500);

spacciosclect(Z.l NOT_ENTER ,page);

delay(500);

return(0);

unsigned key = 0x0000;

char str{10],ch,num{10],vg[10].st1{10]};

int spacel = 1,space2 = 1,i:

int maxx,maxy,x,y.v,l.0.u.c;

char pattern[8] = {OxFF,0xFF,0xFF OxFF,0xFF ,0xFF,0xFF 0xFF};

char sname[50],Iname[50],pname|50];

int midx, midy, t.j;

long g.ndr,zhmnlmi;

FILE *fp,*sfp.*pfp.*Ifp;

do

midx = (getmaxx() / 2)-93;

midy = (getmaxy() / 2)-45;

maxx

maxy

= getmaxx();

= getmaxy();

setcolor(BLUE);

settextstyle(TRIPLEX _FONT,HORIZ_DIR,3);
moveto(350,657),

outtext(" NOW ! FREQUENCY IS : ")
moveto(440,715);

éuttcxt .. 600D LUCK AND GOOD BYE ... ");
moveto(350,675);

setcolor(14);

outtext(” ** SELECT A BOTTON AND PRESS ENTER ** "),
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settextstyle(TRIPLEX_FONT,HORIZ_DIR,1);

if(key == AR_T)

{

}

spacetoselect(spacel 0,NOT_ENTER ,page);

spacel = 1;

spacetoselect(1,]1 ENTER page);

delay(300);

moveto(350,675),

setcolor(BLUE),
scttextstyle(TRIPLEX_FONT,HORIZ_DIR.3);

outiext(" ** SELECT A BOTTON AND PRESS ENTER ** ");
settextstyle(TRIPLEX_FONT,HORIZ_DIR.1).

sctgraph(I);

sound(800); declay(300); nosound();

sctviewport(midx-195, midy-150, midx+195,midy+150,CLIP_ON);
clearviewport();

sctcolor(11);

rectangle(0,0,390,300);

sctfillstyle(SOLID_FILL,11);
floodfill(359,255.LIGHTCYAN);
setviewport(0,0,maxx,maxy CLIP_ON);

delay(200);

setcolor(14);

moveto(350,657);

scitextstyle(TRIPLEX _FONT.HORIZ_DIR 3);

oml‘cxt(" NOW 1+ FREQUENCY IS - ¥
sound(800); delay(300); nosound();

dclay(200);

moveto(350,715);
settextstyle(SANS_SERIF_FONT,HORIZ_DIR,3);
sound(800); delay(300); nosound();

outtext(" Press any key when you want to stop the work "),
start();

spacetoselect(1,1 NOT_ENTER page);

clse if{key == Alt_S)



spacetoselect(space1,0,NOT_ENTER ,page);
spacel = 2;
spacetoselect(2,1 ENTER ,page);
delay(300);
movelo(350,675);
setcolor(ﬁLUE);
setiextstyle(TRIPLEX_FONT,HORIZ_DIR .3);
outtext(" ** SELECT A BOTTON AND PRESS ENTER ** ");
scttextstyle(TRIPLEX_FONT,HORIZ_DIR.1);
filename();
sound(950); delay(300); nosound().
cursor(43.5,67);
scanf("%s" sname);
x =385y =657,
setfillstyle(1,1);
bar(x-2,y-2,x+502,y+52);
if((fp=fopen("namc.dat”,"rb"))==NULL)
{
int x = 385 \y = 657,
setfillstyle(1,80);
bar(x,y . x+500,y+50);
sctfillstyle(1.,24);
bar(x,y+51,x+502,y+52);
bar(x+501,y+51 X+502.y);
sctfilistyle(1,82);
bar(x-2,y-2.x-1,y+51);
bar(x-2,y-2,x+502,y-1);
movcto(485,668);
setcolor(4);
scllcxtstylc('I'RIPLEX_FONT.HORIZ_DIR.1);
delay(400);
outtéxt(” ** ERROR IN READING DATA ** ");
sound(950); delay(300); nosound();
delay(1500);
x =385 ;y =657
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}

setfillstyle(1,1);
bar(x-2,y-2,x+502,y+52);
delay(400);

spacctoselect(2,1 NOT_ENTER ,page);

else if((sfp=fopen(sname,"wb"))==NULL)

{

int x = 385 ,y = 657;

sctfillstyle(1,80);

bar(x,y x+500,y+50);

sctfillstyle(1,24);

bar(x,y+51,x+502,y+52);
bar(x+501,y+51,x+502,y);

sctfillstyle(1,82);

bar(x-2,y-2,x-1,y+51);

bar(x-2,y-2,x+502,y-1);

moveto(490,668);

setcolor(4);
settextstylc(TRIPLEX_FONT.HORIZ_DIR.1);
delay(400);

outtext(” ** ERROR IN WRITING FILE ** "),
sound(950); dclay(300):; nosound(); ,
dclay(1500);

x=385.y= 657,

setfillstyle(1,1);

bar(x-2,y-2;x+502,y+52);

fclose(fp): .
delay(400);

N

spacctosclect(2,]1 NOT_ENTER .page);

else

do

“if(e==2)
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fread(&n,sizeof(long).1.fp);
nl = n;
fwrite(&n1l,sizeof(long),1 .sfp);
}
if(e==1)
{
fread(&m,sizeof(long).1,fp);
ml =m;
fwrite(&m1 sizcof(long),1,sfp);
}
}while(}eof(fp));
fclose(fp);
fclose(sfp);
sound(950); delay(300); nosound();
delay(1000);

spacetoselect(2,1 NOT_ENTER ,page);

}

clse if(key == Alt_R)

{
spacetoselect(space]l ,0,NOT_ENTER page);
spacel = 4;
spacetoselect(4,1 ENTER page);
moveto(350,675);
sctcolor(BLUE);
settextstyle(TRIPLEX_FONT,HORIZ_DIR 3);
outtext(" ** SELECT A BOTTON AND PRESS ENTER ** ");
delay(300);
settextstyle(TRIPLEX_FONT,HORIZ_DIR,1);
setviewport(93,160,715,510,CLIP_ON);
clearviewport();
setcolor(11);
rectangle(0,0,718,510);
setfillstyle(SOLID_FILL,11);
floodfill(359,255 LIGHTCYAN);
setviewport(90,530,760,550,CLIP_ON);
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clearviewport();

setcolor(11);
sctfillstyle(SOLID_FILL,11);
rectangle(0,0,670,20);
floodfil1(317.5,10,LIGHTCYAN),
setvicwport(26,322,83,335,CLIP_ON);
clearviewport();

setcolor(11);
sctfillstyle(SOLID_FILL,11);
rectangle(0,0,57,13);
floodfi11(28.5,6.5, LIGHTCYAN);
sound(950); delay(300); nosound():
sctviewport(0,0,maxx,maxy, CLIP_ON);

for(i=1;i<=10;i++)

{
sctcolor(4);
sprintf(str,"%d",i);
outlextxy(80+62°i,526.str);
}
declay(400),

spacetosclect(4,1 NOT_ENTER jpage);

}

clsc if(kcy == Alt_P)

{
spacetosclect(spacc1, 0. NOT_ENTER jpage);
spacel = 3; - .
spacctosclect(3,1 ENTER ,page);
delay(300);
movcto(350,675);
setcolor(BLUE);
settextstyle(TRIPLEX_FONT,HORIZ_DIR,3);
outtext(" ** SELECT A BOTTON AND PRESS ENTER ** ");
settextstyle(TRIPLEX_FONT,HORIZ_DIR,1);
filename();
sound(950); delay(300); nosound();

cursor(43.5,67);



scanf("%s" ,pname);
x =385 ;y = 657,
setfillstyle(1,1);
bar(x-2,y-2,x+502,y+52);
if((pfp=fopen(pname,”rb"))==NULL)
{
int x = 385 y = 657,
setfillstyle(1,80);
bar(x,y.x+500,y+50);
sctfillstyle(1,24);
bar(x,y+51 x+502,y+52);
bar(x+501,y+51 .x+502.y);
setfillstyle(1,82);
bar(x-2,y-2x-1,y+51);
bar(x-2,y-2,x+502,y-1);
moveto(527,668);
setcolor(4);
settextstyle(TRIPLEX _FONT,HORIZ_DIR1);
delay(400);
outtext(" ** FILE NOT FOUND ** "),
sound(950); delay(300); nosound();
delay(1300);
x =385 ;y=657;
setfillstyle(1.1);
bar(x-2,y-2,x+502,y+52);
dclay(400);

clse

i=1;

do

if(e==2)

{
fread(&n,sizeof(long),1,pfp);
fprintf(stdprn,”[%d] = %ld\n",i,n);



}
if(e==1)
{
fread(&m,sizeof(long).1,pfp);
fprintf(stdprn,”[%d] = %id\n",i,m);
}
++;
}while(!feof(pfp));
dclay(400);
int x = 385 \y = 657,
sctfillstyle(1,80);
bar(x.y,x+500,y+50);
setfillstyle(1,24);
bar(x,y+51.x+502,y+52);
bar(x+501,y+51,x+502,y);
sctfilistyle(1.82);
bar(x-2,y-2.x-1,y+51);
bar(x-2,y-2.x+502,y-1);
moveto(545,668);
sctcolor(4);
scttextstyle(TRIPLEX _FONT,HORIZ_DIR,1);
delay(400);
outtext(" ** END OF FILE ** ™),
sound(950); dclay(300);’nosound()‘;
delay(700);
- x=385;y= 657
setfillstyle(1,1);
bar(x-2,y-2,x+502,y+52);
fclose(pfp);
delay(600);
}
spacetoselect(3,1 NOT_ENTER ,page);
}
else if(key == Alt_L)
{
spacetoselect(space1,0,NOT_ENTER,page);
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spacei =6;
spacetoselect(6,1 ENTER ,page);
delay(300);
movelo(350,675);
sctcolor(BLUE);
settextstyle(TRIPLEX_FONT,HORIZ_DIR,3);
outtext(" ** SELECT A BOTTON AND PRESS ENTER ** "),
sctiextstyle(TRIPLEX_FONT,HORIZ_DIR,1);
filename();
sound(950); declay(300); nosound();
cursor(43.5,67);
scanf("%s" ,Inamc);
x =385 ;y= 657,
setfillstyle(1,1);
bar(x-2,y-2,x+502,y+52);
if((fp=fopen(lname,"rb"))==N1JLL)
{
int x = 385 \y = 657;
setfillstyle(1,80);
bar(x,y,x+500,y+50);
sctfillstyle(1,24);
bar(x,y+51,x+502,y+52);
bar(x+501,y+51,x+502,y);_
setfillstyle(1,82);
bar(x-2,y-2,x-1,y+51);
bar(x-2,y-2,x+502,y-1);
moveto(490,668);
setcolor(4);
settextstyle(TRIPLEX_FONT,HORIZ_DIR,1);
delay(400);
outtext(” ** ERROR IN READING FILE ** "),
sound(950); delay(300); nosound();
dclay(1500);
x = 385 ; y = 657;
setfillstyle(1,1);

bar(x-2,y-2.x+502,y+52).
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clse

delay(400);

setgraph(2);

c=0;

reset();

do

for(i=0+c;i<10+c;i++)

{

if(e==2)

fread(&n,sizeof(long).1.1fp):

if(e==1)

fread(&m sizeof(long),1.}{p);

if((i%10)==0)

{

elsc

setcolor(RED);

setusercharsize(1, 3, 1, 3);

if(e==2)
if(c==1)

" sprintf(vg,"%ld" n);

sprintf(vg,"%I1d".m);

outtextxy(29,322.vg);

settextstylc(TRIPLEX _FONT HORIZ_DIR,1);

outtextxy(147,328-5,".");

if(e==2)
if(e==1)
if(w==1)
if(w==2)
if(w==3)
if(w==4)

1=i%10;

if(1>0)

d=n-g;

d=m-g;

v = 328 - (175°d)/1000 ;
v = 328 - (175*d)/5000 ;
v = 328 - (175*d)/10000 ;
v=328- (175*d)/50000 ;
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{
outtextxy(147+(62*1),v-5,".");
-
delay(100);
if(1==1)
line(147,341,209,v + 13);
if(1>1)
{
if(w==1)
line(147+(62*(1-1)),341-(175*2)/1000,
147+(62*1),v +13);
if(w==2)
line(147+(62*(1-1)),341-(1752)/5000,
147+(62*1),v +13);
" if(w==3)
line(147+(62*(1-1)),341-(175%2)/10000,
147+4(62*1),v +13);
if(w==4)
line(147+(62*(1- 1)),341-(175%2)/50000,
1474(62*1),v +13);
}
z=d;
if(1==0)
{
ifle==2) g=um; g
if(e==1) g=m:
}
}

int x = 385 )y = 657;
setfillstyle(1,80);
bar(x.y.x+500,y+50);
setfillstyle(1,24);
bar(x,y+51 x+502,y+52);
bar(x+501,y+51 x+502,y);

setfillstyle(1,82);
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bar(x-2,y-2x-1,y+51);
bar(x-2,y-2x+502,y-1);
moveto(470,668);

setcolor(4);
settextstyle(TRIPLEX_FONT,HORIZ_DIR,1);
dclay(400); .
outtext(" ** PRESS ANY KEY TO CONTINUE ** *Y;
sound(950); delay(300); nosound();
getch();

x = 385;y = 657;

sctfillstyle(1,1);
bar(x-2,y-2.x+502,y+52);

delay(400);
sctviewport(93,160,735,510,CLIP_ON);
clearviewport();

sctcolor(11);

rectangle(0.0,718,510);
setfillstyle(SOLID_FILL..11);
floodfil}(359,255 LIGHTCYAN);
setviewport(90,530,725,550,CLIP_ON),
clearviewport(),

sctcolor(11);
setfillstyle(SOLID_FILL,11);
rectangle(0,0,635,20);
floodfil}(317.5,10,LIGHTCYAN):
sctviewport(26,322,83,335,CLIP_ON);
clearviewport();

setcolor(l !);
setfillstyle(SOLID_FILL,11);
rectangle(0,0,57,13);

floodfi11(28.5,6.5 LIGHTCYAN);
setviewport(0,0,maxx,maxy,CLIP_ON);
settextstyle(TRIPLEX _FONT,HORIZ_DIR,1);
setcolor(RED);

c=i;

o=i+l;



for(i=0+0:i<1040;1++)

{
u=i%10;
sprintf(stl,"%d" i)
if (u!=0)
- outtextxy(78+{62*u),526,st1);
clse

outtextxy(698.526,stl);
}
}while(!fcof(1fp)):
dclay(500);

int x = 385 ,y = 657,
sctfillstyle(1.80);
bar(x,y,x+500,y+50);
sctfillstyle(1,24),
bar(x,y+51,x+502,y+52);
bar(x+501,y+51 x+502,y);
sctfillstyle(1,82);
bar(x-2,y-2.x-1,y+51);
bar(x-2,y-2,x+502,y-1);
moveto(545,668);
sctcolor(4);
sctiextstyle(TRIPLEX_FONTHORIZ_DIR.1).
dclay(400);
outtext(” ** END OF FILE ** "),
sound(950); declay(300); nosound(); — -
delay(1000);
x = 385, y = 657,
sctfillstyle(1,1);
bar(x-2,y-2.x+502,y+52);
fclose(lfp);
dclay(500);
}
spacetoselect(6,] NOT_ENTER ,page);

}
clse if(key == Down_Key)
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spacel++;

if(spacel == T7)

{
spacel = 1;
space2 = 6;
}
clse
{
spacc2 = spacel - 1;
}

spacctoselect(space2,0 NOT_ENTER ,page);
spacctosclect(spacel, ] NOT_ENTER ,page);
}
clse if(key == Up_Key)
{
spacel--;

if(spacel == 0)

{
spacel = 6;
space2 = 1;
}
else
{
space2 = sp'ixcc] + 1;
}

spacetoselect(space2,0,NOT_ENTER ,page);
spacctoselect(spacel,1 NOT_ENTER ,page);
}
key=bioskey(0);
if(key == Enter_Key)
{
if(spacel == 1)
key = Alt_T;
clse if(spacel == 2)
key = Alt_S;
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clse if(spacel == 3)
key = AlL_P;
clse if(spacel == 4)
key = Alt_R;
clse if(spacel == 5)
key = Alt_Q;
clse if(spacel == 6)
key = Alt_L:
}

} while(key '= Alt_Q);
spacctosclect(spacc] O.NOT_ENTER ,pagc);
space] = §; , '
spacctosclect(5,1 ENTER page);
delay(430);
spacetoselect(5.1 NOT_ENTER ,page);
delay(300);

return(l);

void kmit_song(void)
{

#idefine C 262
#define D 294
#dcfinc E 330
#define F 350
#define G 392
#idcfine A 440
#define B 467
#define CH 524
#define DH 588
#define EH 660
#define FH 700
#dcfine GH 785
#idefine AH 880
#idefine BH 934
#define REST 25000



#define speed 1.556
#define QQE 937.5
#define Q375
#define EN 187.5
#idefine ES 287.25
#define S 93.75
#idefine EP 187.5
#define QP 375
#dcfine BLANK 5
#idcfinc MAXNOTE 109
unsignqd int key=0x0000;
int i=0;
char dummy;
int melody() = {A.DH.CH.A .G F,D.GF.D.C.,A.DH,CH,G.A . DH,CH.FH.DH.A,CHF.GAG,
CA,GFDCFG.AGACHGAGADHCHARESTAGDF,
B,.CH.B.CH,REST,CH.REST,DH,CH.B,CH A G F,
REST,G.REST,G.REST,G,C.G,CH.A G.E,D .EG .E.D,C.REST,

A,DH.CH.A GFD,GFD,CADHCHGADHCHFHDHACHA.GDF}
int del) = {EN,EN.QQE.EN.EN.EN EN.EN EN EN.Q.EN EN.ES,S,EN.EN EN,
ENLEN.EN.EN,EN.EN.,EN,Q,
EN.EN,QQE.EN.EN EN,ES S ES,S.Q,EN,EN,ES,S,
EN.EN.EN,S BLANK,S.EN.EN.QQE.

ES.S.EN.Q,20.Q.EP.ES,S.EN.EN EN,EN.EN.EP.S. BLANK S BLANK EN.EN.EN EN.EN,EN.ES S,

EN.EN.EN.EN.Q.QP, -

EN.EN.QQE.EN.EN,ENEN,EN EN.EN Q.EN EN,ES,S,EN.EN,EN,EN,EN.EN,

ENL,EN.EN.EN,QQE};
do
{
sound(melodyl[i]);
delay(del[i}*speed);

if(i<MAXNOTE) i++;
if(i==MAXNOTE)
{
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nosound();
sleep(2),
i=0;
}
key=readkey();
}while(key == Oxffff);

nosound();

int rcadkey(void)
{
unsigned int scrsavé_c1=0.scrsavc_c2=0;
_AH=0x11;
geninterrupt(0x16);
if("(_FLAGS&64))
{
scrsave_cl=scrsave_c2=0;
_AH=0x10;
geninterrupt(0x16);
return(_AX);
}

scrsave_cl++;

if(scrsave_cl==5500) {scrsave_cl=0;scrsave_c2++;}

return OxfffT;

void select()
{
char ch;

setcolor(11);
moveto(170,705);
sound(800); delay(300); nosound();
outtext (" YOU MUST PRESS"BO'ITON abORc
sctcolor(RED);
moveto(170,705);
outtext(” SELECT GATETIME CHOICE a=0.1s

... TRY AGAIN 111",

b=1s,¢c=10s :

"%
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ch= gctch(j;.
moveto(170,705);
switch(ch)
{ .
case 97: outtext(" SELECT GATETIME CHOICE a=0.1s,b=1s,c=10s : a"); break;
case 98: outtext(" SELECT GATETIME CHOICE a=0.1s,b=1s,c=10s : b"); break;
case 99: outtext(" SELECT GATETIME CHOICE a=0.1s,b=1s,c=10s : c"); break;
}
delay(300);
if (ch == "a’)
{
setcolor(11):
moveto(170,705);
outtext(” SELECT GATETIME CHOICE a=0.1s . b=1s,c=10s : a")
setcolor(RED);
moveto(170,705),
sound(800); dclay(300); nosound():
outtext (" YOU SELECT CHOICE ..a..");
dclay(1800);
)
else if (ch =='b")
{
setcolor(11);
moveto(170,705);
outtext(" SELECT GATETIME CHOICE a=0.]s,b=1s,c=10s : b");
setcolor(RED); ) » -
moveto(170,705);
sound(800); dclay(300); nosound();
outtext (" YOU SELECT CHOICE ..b..");
delay(1800);
}
else if (ch =='¢)
{
scteolor(11);
moveto(170,705);
outtext(” SELECT GATETIME CHOICE a=01s,b=1s,c=10s : c");



setcolor(RED); —

moveto(170,70S5);

sound(800); delay(300); nosound();
outtext (* YOU SELECT CHOICE .c.")

delay(1800);
)
else
{
setcolor(11);
moveto(170,705);
outtext(” SELECT GATETIME CHOICE a=0.Js.b=1s,c=10s :
setcolor(RED);
moveto(170,705);
sound(800); delay(300); nosound();
outtext (" YOU MUST PRESS BOTTON a.b OR c ... TRY AGAIN "),
delay (1800);
select();
}
switch(ch) /*sclect gatc®/
{
casc'a’s
control=0xFF;
k1=1;
k2=0.1;
break; _
casc’b’
control=0xF7,;
k1=2;
k2=1.0;
break;
case'c’:
control=0xFB;
k1=3;
k2=10.0;
break;

")
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void start(void)
{
int p.q.rilz; /*programe error selectgate divide time */
int i=7;
int data[9};
char ch,num{10],mum{10],psl{20].npl[10];
char str[10],sav[10].*sno;
int x,y.t.maxx,maxy,v.a,b,uh,0l ;

long n,gdzm; -

FILE *fp;

maxx = getmaxx();
maxy = getmaxy();
a=0;

b=0;

d=0;

if((fp=fopen(“name.dat”,"wb"))==NULL)
{
int x = 385 ,y = 657;
setfillstyle(1,80);
bar(x,y . x+500,y+50);
sctfillstyle(1,24);
bar(x,y+51,x+502,y+52);
bar(x+501,y+51,x4+502,y);
setfillstyle(1,82);
bar(x-2,y-2,x-1,y+51);
bar(x-2,y-2,x+502,y-1);
moveto(490,668);
scteolor(4);
setiextstyle(TRIPLEX _FONT,HORIZ_DIR,1);
delay(400);
outtext(” ** ERROR IN OPEN FILE ** "),
sound(950); delay(300); nosound();



else

delay(1500);

x =385 ;y=657;
setfillstyle(1,1);
bar(x-2,y-2.x+502,y+52);
delay(400);

resct();
outportb(0x307.0x99),
outportb(0x303,0x9B);

for(1=0+a;t<10+a;t++)

start:
control=control & OxFE;
outportb{0x305,control);
p=0x00;
q=0x01;
r=0x00;
while(p!=0x01)
{
p=inportb(0x306);
p=p&0x01;
}
control=control & O0xFD;
outportb(0x305,control);
while(q!=0x00)
{
g=inportb(0x306);
_q=q&0x0];
}

//remove clear

/fopen gate

control=control | 0x02; //close gate

outportb(0x305 control);
while(r'=0x01)
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- r=inportb(0x306);
r=r&0x01;
}

j=inportb(0x300);
data[0]=j&0xOF;
data[1]=j>>4;
j=inportb(0x301);
data|3])=j&0xOF;
data[2}=j>>4;
j=inportb(0x302);
data{4]=j&0xO0F;
data[5]=j>>4;
j=inportb(0x304):
data|6)=j&0xOF;
data|7]=j>>4:
control=control | 0x01; //clcar counter
outportb(0x305 control);
1z=FALSE;
scttextstyle(TRIPLEX_FONT,HORIZ_DIR,1);
setfillstyle(1,1);
bar(660,660,950,686);
setcolor(11);
if(e==1) sctcolor(1);
if((1%10)!=0)
{
if(k1==2)
{

for(i=7;i>0;i--)

if((data[i}==0)&("1z))

{

movelo(683,660);

outtext(" ");

clse
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sprintf{num,”%d" data[i]);
outtextxy(788-15*i,660,num);
if(i==6)
outtextxy(709.660,".");
if(i==3)
outtextxy(754,660,",");
1z=TRUE;
}
sprintf(mum,”%d Hertz" data{0]);
outtextxy(788,660.mum);
sprintf(sno,"%d%d%d%d%d%d%d%d" data| 7] data| 6] .data| 5],

data{4],data|3].data[2] data| 1 }.data0]);

if(kl==1)

{

for(i=6;i>=0;i--)
if((datali)==0)&(!1z))
{

moveto(683,660);

outtext(" ");

else

sprimtf(num,”"%d" datali]);
outtextxy(773-15%1,660,num);
if(i==5)
outtextxy(709,660,",");
if(i==3)
outtextxy(754,660,",");
12=TRUE:
}
data[8)=0;
sprintf(mum,”%d chz";dala['Sj);
outtextxy(788,660,mum);
sprintf(sno,"%d%d%d%d%d%d%d%d" data{6] data[ 5] data[4],

data[ 3] data(2].data| 1], data[0) data[8]);
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}
if(k1==3)
{
for(i=7;i>=2;i--)
if((data[i]==0)&(!1z))
; -
moveto(683,660);
outtext(" "),
}
clsc
{
sprintf(num,”%d" datafi]);
outicxtxy(803-15%i,660,num);
if(i==7)
outicxtxy(709,660.,",");
if(i==4)
outtextxy(754.660,",");
1z=TRUE;
J
sprintf(mum,“%d Hertz" data[1]);
outtextxy(788,660,mum);
sprintf(sno,"%d%d%d%d%d%d%d" data| 7] data| 6] data{ 5],
- data[4],data| 3],data[ 2] ,data[1]);
}
if(e==1)
{
sctcolor(11);
n = atol(sno);
m = n*256;
sprintf(ps],"%1d",m);
outtextxy(683,660,psl);
outtextxy(850,660,"Hertz");
}
if((t%10)==1 && w==1)
{

if(e==2) n = atol(sno);
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}
clse if((t%10)==1 &;& wi=1)
{
setcolor(RED);
sctusercharsize(l1, 3, 1, 3);
if(e==2)
{
n = atol(sno);
sprintf(npl,”%Id".n);
outlextxy(29,322,npl);
}
if(e==1)  outtextxy(29,322 psl);
outtextxy(147,328,".7);
}

clse
if(c==2)

n = atol(sno);
d=n-g
}
if(e==1) d=m-g;
if(w==2) v = 328 - (175*d)/1000 ;
if(w==3) v = 328 - (175*d)/5000 ;
if(w==4) v = 328 - (175*d)/10000 ;
} ., =
sctcolor(4);
1 =1%10;
if(I>1 && wi=lh)
{
outtextxy(147+(62*(1-1)),v-7,".");
}
if(l==2 && w'=1) 1inc(147,338,209,v + 10);
if(1>2 && wi=1)
{
if(w==2)
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line(147+(62*(1-2)),338-(175*2)/1000,147+(62*(1-1)),v + 10);
‘if(w=-"=3)
line(147+(62*(1-2)),338-(175%2)/5000,147+(62*(1-1)),v + 10);
if(w==4)
line(147+(62*(1-2)),338-(175*2)/10000,147+(62*(1- 1)),v + 10);
}
z=d;
if(1==1)
{
if(c==2) g=n;
if(c==1) g=m;
}
if(e==2)
fwrite(&n,sizcof(long),1.fp);
if(e==1)
fwrite(&m,sizcof(long).1.fp);
}
}
delay(1000);
sctviewport(93.160,715,510,CLIP_ON).
clearvicwport();
setcolor(11);
rectangle(0,0,718,510);
setfillstyle(SOLID_FILL,11);
floodfi11(359,255,LIGHTCYAN);
setviewport(90,530,760,550,CLIP_ON),
clearviewport();
setcolor(11);
setfillstyle(SOLID_FILL,11);
rectangle(0,0,670,20);
floodfill(317.5,10,LIGHTCYAN).
setviewport(26,322,83,335,CLIP_ON);
clearviewport();
setcolor(11);
sctfillstyle(SOLID_FILL,11);

rectangle(0,0,57,13);
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floodfil1(28.5,6.5 LIGHTCYAN);
sctviewport(0,0,maxx,maxy,CLIP_ON);
settextstyle(TRIPLEX_FONT ,HORIZ_DIR,1);
setcolor(RED);
a=t;
o=t+1;
for(i=0+0;i<10+0;i++)
{
u=1%10;
sprintf(str,”%d" i);
if (u!'=0) outtextxy(78+(62*u),526,str);
elsc outtextxy(698,526,str);
}
Jwhile(*kbhit()):
}
getchQ);
sctcolor(BLUE):
setfillstyle(1,1);
bar(660,660,950,686);
movcto(350,715),
scttextstyle(SANS _SERIF_FONT.HORIZ_DIR 3);
outtext(” Press any key when you want to stop the work ™);
movcto(350,715);
setcolor(YELLOW);
sound(800); dclay(300); nosound();
outicxt(™Do you want to stop the work 2 [ y/n }: )
ch = getch():
moveto{350,715);
switch(ch)
{
case 'y":
sctcolor(YELLOW),
sound(800); delay(300); nosound();
outtext(" Do you want to stop the work ? [y/n]: y ")
delay(1000);
setcolor(BLUE);
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moveto(350,715);

outtext(" Do you want to stop the work ? [y/n]: y ")

setcolor(YELLOW);
r;lovcto(440.715):
settextstyle(TRIPLEX_FONT,HORIZ_DIR,3);
sound(800); dclay(300); nosound();
outtext (" ... GOOD LUCK AND GOOD BYE ... "),
dclay(1000);
fclosc(fp);
sctiextstyle(TRIPLEX_FONT HORIZ_DIR,1);
break;
case 'nt
sctcolor(YELLOW);

sound(800); dclay(300); nosound();

=]

outtext(" Do you want to stop thc work ? [ y/n]J: n");
dclay(1000);

sctcolor(BLUE):

moveto(350,715);

outtext(" Do you want to stop the work ? [ y/n]: n")
sctcolor(YELLOW);

moveto(350,715);

sound(800); delay(300); nosound();

outtext (" Press any key to continuc thec work !! "),
getch();

sctcolor(BLUE);

moveto(350,715);

outtext (" Press any key to continue the work !! ");
moveto(350,715);

setcolor(YELLOW);
sctiextstyle(SANS_SERIF_FONT,HORIZ_DIR,3);

sound(800); dclay(30Q); nosound();

outtext(" Press any key when you want to stop the work “);

settextstyle(TRIPLEX _FONT,HORIZ_DIR,1);
reset();
goto start;

break;
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default:
setcolor(BLUE);
moveto(350,715);
outtext(™ Do you want to stop the work ? [y/n]: ")
. delay(400);
sctcolor(YELLOW);
moveto(350,715);
sound(800); delay(300); nosound();
outtext (" You must press button y or n ... TRY AGAIN 11");
dclay (2000);
choice(fp).
break;
scttextstyle(TRIPLEX _FONT,HORIZ_DIR,1);
}

void choice(FILE *fp)
{

char ch;

scteolor(BLUE);
sctiextstyle(SANS_SERIF_FONT,HORIZ_DIR.3);
moveto(350,715);
outtext (" You must press button y or n ... TRY AGAIN ")
moveto(350,715); -
setcolor(YELLOW);
sound(800); delay(300); nosound();
outtext(” Do you want to stop the work ? [y/n]: ")
ch = getch();
moveto(350,715);
switch(ch)
I
case 'y
scteolor(YELLOW);
sound(800); delay(300); nosound();

outtext(” Do you want to stop the work ? {y/n}: y ")



delay(1000);
setcolor(BLUE);

' moveto(350,715);
outtext(" Do you want to stop the work ? [y/n ] : y ")
setcolor(YELLOW);
moveto(440,715);
scttextstyle(TRIPLEX _FONT HORIZ_DIR,3);
sound(800); dclay(300); nosound();
outtext (" ... GOOD LUCK AND GOOD BYE ... "),
dclay(1000);
fclose(fp);
settextstyle(TRIPLEX _FONT,HORIZ_DIR,1);

break;

case 'n:
sctcolor(YELLOW);
sound(800); dclay(300); nosound();
outtext(" Do you want to stop thc work ? { y/n ] : n");
dclay(1000);
scteolor(BLUE);
moveto(350,715);
outtext(” Do you want to stop the work ? {y/n ] : n ")
setcolor(YELLOW);
moveto(350,715);
sound(800); delay(300); nosound();
outtext (" Press any key to continue the work ! ");
getch();
sctcolor(BLUE),
moveto(350,715);
outtext (" Press any key to continue the work !! “);
moveto(350,715),
setcolor(YELLOW);
settextstyle(SANS_SERIF_FONT,HORIZ_DIR,3);
sound(800); delay(300); nosound();
outtext(” Press any key when you want to stop the work ");
settextstyle(TRIPLEX_FONT,HORIZ_DIR,1);

start();
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break;
default:
sctcolor(BLUE);,
moveto(350,715);
outtext(" Do you want to stop the work ? [y/n ]} : ")
delay(400);
setcolor(YELLOW),
moveto(350,715);
sound(800); delay(300); nosound();
outtext (" You must press button y or n ... TRY AGAIN "),
delay (2000);
choice(fp);
break;
settextstyle(TRIPLEX _FONT,HORIZ_DIR.1);
}

void chose()
{
char ch;
setcolor(1);
movelo(296,675);
sound(800); dclay(300); nosound();
outtext (" YOU MUST PRESS BOTTON ab.,c OR d ... TRY AGAIN !!!");
sctcolor(14),
moveto(360,675); - = -
outtext(" SET GRAPH a,b,c OR d : ")
ch = getch();
moveto{360,675);
switch(ch)
{
case 97: o_ulu:xl(" SET GRAPH a,b,c OR d : a"); break:
case 98: outtext(" SET GRAPH a,b.c OR d : b"); break;
case 99: outtext(" SET GRAPH a,b,c OR d : c"); break;
case 100: outtext(" SET GRAPH a,b,c OR d : d"); break;



delay(300);
if (ch == "a)
{
sctcolor(1);
moveto(360,675),
outtext(” SET GRAPH a,b,c OR d : a"),;
setcolor(14);
moveto(360,675).
sound(800); delay(300); nosound();
outtext (" YOU SELECT CHOICE ..a..");
delay(1800);
setcolor(1);
moveto(360,675);
outtext (" YOU SELECT CHOICE -.a..");
}
else if (ch=="b")
{
setcolor(1);
moveto(360,675);
outtext(" SET GRAPH a,b,c OR d : b");
setcolor(14);
moveto(360,675);
sound(800); _dclay(300); nosound();
outtext (" YOU SELECT CHOICE ..b..");
delay(1800);
setcolor(1);
moveto(360,675);
outtext (" YOU SELECT CHOICE ..b..");
}
else if (ch == '¢")
{
setcolor(1);
moveto(360,675);
outtext(" SET GRAPH a,b,c OR d : c");
setcolor(14);

moveto(360,675);



sound(800); delay(300); nosound();
outtext (" YOU SELECT CHOICE ..c..");
delay(1800);
setcolor(1),
moveto(360,675);
outtext (" YOU SELECT CHOICE ..c.");
}
clse if (ch == 'd)
{
setcolor(1);
moveto(360,675);
outtext(" SET GRAPH a,b,c OR d : d");
sclcolor(M?;
moveto(360,675);
sound(800); dclay(300); nosound();
outtext (" YOU SELECT CHOICE W4l
dclay(1800);
setcolor(1);
moveto(360,675);
outtext (* YOU SELECT CHOICE ..d..");

clsc

sctcolor(1);
movcto(360,675);
outtext(" SET GRAPH a,.b,c OR 4 : ")
sctcolor(14);
moveto(296,675);
sound(800); delay(300); nosound();
outtext (" YOU MUST PRESS BOTTON ab,c OR d ... TRY AGAIN !1t");
delay (1800);
. chose();
}
switch(ch) /*sclect gate®/

{

casca:



case'c
w=3;

break;

case'd”
w=4;

break;

void filename(void)

{

int x = 385 ,y = 657,
setfillstyle(1,80);

bar(x,y x+500,y+50);
sctfillstyle(1,24);
bar(x,y+51.x+502,y+52);
bar(x+501,y+51 x+502,y);
sctfillstyle(1,82);
bar(x-2,y-2,x-1,y+51);
bar(x-2,y-2,x+502,y-1);
scteolor(15);

line(x+119,y+35 x+471,y+35);
line(x+471,y+11,x+471,y+35);
setcolor(24);
line(x+119,y+11,x+119,y+35);
line(x+119,y+11 x+471,y+11);
setfillstyle(1,0);
bar(x+120,y+12 x+470,y+35);
setcolor(4);

outtextxy(x+10,y+13,"FILENAME");
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void cursor(int row,int col)

{
union REGS ireg;
ireg.h.ah = 0x02;
ireg.h.bh = getvpage();
ireg.h.dh = row - 1;
ireg.h.dl = col - 1;
int86(0x10,&ireg,&ircg);

int getvpage(void)

{
union REGS ireg;
ireg.h.ah = Ox0f;
iM86(0x10,&ireg,&ircg);

return(ircg.h.bh);

void resct()

{
char str{10];
int i;

int maxx,maxy;

maxx = getmaxx();

maxy = getmaxy();

sctviewport(93,160,715,510,CLIP_ONY),
clearviewport();

sctcolor(11);

rectangle(0,0,718,510);
setfillstyle(SOLID_FILL,11);
floodfill(359,255,LIGHTCYAN),
setviewport(90,530,760,550,CLIP_ON);

clearviewport();
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void

setcolor(11),
setfillstyle(SOLID_FILL,11);
rectangle(0,0,670,20);
floodfill(317.5,10,LIGHTCYAN);
setviewport(26,322,83,335,CLIP_ON);
clearviewport();
setcolor(11);
sctfillstyle(SOLID_FILL,11);
rectangle(0,0,57,13);
floodfi11(28.5,6.5 LIGHTCYAN),
sound(950); dclay(300); nosound();
sctvicwport(0,0,maxx ,maxy,CLIP_ON);
scitextstyle(TRIPLEX_FONT,HORIZ_DIR,1);
for(i=1;i<=10;i++)
{

sctcolor(4);

sprintf(str,”%d",i);

outtextxy(80+-62*1,526,str);

setgraph(int p)

char ch;
int midx, midy, t,j;

char pattern|8] = {OxFF,0xFF 0xFF,0xFF 0xFF ,0xFF,0xFF 0xFF};

midx = (getmaxx() / 2)-93;
midy = (getmaxy() / 2)-45;

for (t=0; t<200; t=t+15)
{ i
setfillpattemn(pattern,80);
for(j=0; j<165; j=j+15)
bar(midx-t, midy-j, midx+t,midy+j);
}
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a1

sctcolor(0);
setlinestyle(SOLID_LINE, O NORM_WIDTH);
rectangle(midx-195, midy-150, midx+195,midy+150);
setcolor(0);
outtextxy(midx-50,midy-110,"SET GRAPH");
setcolor(6);
switch(p)
{
case 1:
outtextxy(midx-120,midy-50," a : NOT DRAW GRAPH").
outtextxy(midx-120,midy,” b : RANGE 1 KHz");
outtextxy(midx-120,midy+50," c : RANGE 5 KHz");
outtextxy(midx-120,midy+100.," d : RANGE 10 KHz");
break;
case 2:
outtextxy(midx-120.midy-50," a : RANGE 1 KHz");
outtextxy(midx-120,midy,” b : RANGE 5 KHz");
outtextxy(midx-120,midy+50," ¢ : RANGE 10 KHz"),
outtextxy(midx-120,midy+100,” d : RANGE 50 KHz");
break,
)
setcolor(14);
moveto(360,675);
settextstyle(TRIPLEX_FONT,HORIZ_DIR,3);
sound(800); dclay(300); nosound();
outtext(" SET GRAPH a,b,c OR d : ")
ch = getch();
moveto(360,675);
switch(ch)
{
case 97: outtext(” SET GRAPH a,b,c OR d : a"); break;
case 98: outtext(" SET GRAPH a,b,c OR d : b"); break;
case 99: outtext(” SET GRAPH a,b,c OR d : c"); break;
case 100: outtext(" SET GRAPH a,b,c OR d : d"), break;
}
delay(300);



if (ch == )

{

)

setcolor(1);

moveto(360,675);

outtext(" SET GRAPH a,b,c OR d : a");
setcolor(14);

moveto(360,675);

sound(800); delay(300); nosound();

outtext (" YOU SELECT CHOICE ..a..");
dclay(1800);

sctcolor(1);

movcto(360,675);

outtext (" YOU SELECT CHOICE ..a..");

clse if (ch == b))

{

}

sctcolor(1);

moveto(360,675);

outtext(” SET GRAPH a,b,c OR d : b");
sctcolor(14);

moveto(360,675);

sound(800); dclay(300); nosound();

outtext (" YOU SELECT CHOICE ..b..");
dclay(1800),

setcolor(l);

movcto(360,675);

outtext (" YOU SELECT CHOICE ..b..");

else if.(ch =="¢")

{

setcolor(1);

moveto(360,675);

outtext(" SET GRAPH a,b,c OR d : c¢");
setcolor(14);

moveto(360,675);

sound(800); delay(300); nosound();
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}

outtext (" YOU SELECT Ci-iOICE ¢
delay(1800);

setcolor(1);

moveto(360,675);

outtext (" YOU SELECT CHOICE .c.");

else if (ch=='d")

{

setcolor(1);

movcto(360,675);

outtext(” SET GRAPH a,b,c OR d : d");
sctcolor(14);

movelo(360,675);

sound(800); dclay(300); nosound();

outtext (" YOU SELECT CHOICE ..d..");
dclay(1800);

scicolor(l);

moveto(360,675);

outtext (" YOU SELECT CHOICE ..d..");

elsc

}

sctcolor(1);

moveto(360,675);

outtext(" SET GRAPH a.b.c OR d : ")
scicolor(14); -

movclo(296,675);

sound(800); declay(300); nosound();

outtext (" YOU MUST PRESS BOTTON ab,c OR d ... TRY AGAIN !11");

dclay (1800);

chose();

switch(ch) /*sclect gate®*/
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case'b":

w=2;

case'c’:

w=3;

casc'd":
w=4;

‘break;
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* key.h *

/..".l'lt“l‘tlll."l‘/

#define Esc_Key Ox11B
#define Enter_Key Ox1c0d
#define Home_Key 0x4700
#define End_Key 0x400
#definc PageUp_Key 0x4900
#dcfine PageDown_Key 0x5100
#dcfine Left_Key Ox4b00
#dcfine Right_Key 0x4d00
#dcfinc Up_Key 0x4800
#dcefine Down_Key 0x5000
#dcfine F1_Key Ox3b00
#dcfine F2_Key 0x3c00
#dcfine F3_Key 0x3d00
#dcfinc F4_Kcey 0x3c00
#dcfinc F5_Kcy 0x3f00
#define F6_Key 0x4000
#define F7_Key 0x4100
#dcfinc F8_Key 0x4200
#dcfine F9_Key 0x4300
#dcfine F10_Key 0x4400
#define Insert_Key 0x5200
#define Delete_Key 0x5300
#definc BackSpace_Key 0x0e08

#define Alt_Q 0x1000
#define Alt_W 0x1100
#define Alt_E &;.1200
#idefine Alt_R 0x1300
#define Alt_T O0x1400
#idefine AlL_Y Ox1500
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#dcfine Alt_U 0x1600
#define Alt_I 0x1700
#define Alt_O 0x1800
#define Alt_P 0x1900

#define Alt_A Ox1c00
#dcfine Alt_S O0x1{00
#define A_D 0x2000
fidefinc Alt_F 0x2100
#define Alt_G 0x2200
#dcfinc All_H 0x2300
#dcfine Alt_J 0x2400
#idefine Alt_K 0x2500

#idcfinc Alt_L 0x2600

#define Alt_Z 0x2c00
#define Ali_X 0x2d00
fidefine Alt_C 0x2¢00
#idefine AR_V 0x2f00
#idcfine Alt_B 0x3000
#idcfine Alt_N 0x3100
#dcfine Alt_M 0x3200

#dcfinc Shift_F1 0x5400
#define Shift_F2 0x5500
#dcfinc Shift_F3 0x5600
#dcfinc Shift_F4 0x5700
#dcfine Shift_F5 0x5800

#define Shift_F6 0x5900

#define Shift_F7 0x5a00
#define Shifi_F8 0x5b00
#define Shift_F9 0x5¢00

#define Shift_F10 0x5d00

#define Cri_F1 0x5¢00
#define Ctrl_F2 0x5f00

86



#define Ctrl_F3 0x6000

#define Ctrl_F4 0x6100
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Fygnasthithihudmsamid

FREQUENCY MICROWAVE FREQUENCY
" SYNTHESIZER COUNTER COUNTER
MG 440 C TR 5211 A ( PROJECT )
/100 Hz 100 Hz 130 Hz
200 Hz 200 Hz 220 Hz
" 400 Hz 400 Hz 420 Hz
1 KHz 1 KHz 1.01 KHz
5 KHz 5 KHz 5.01 KHz
10 KHz 10 KHz 10.01 KHz
50 KHz 50 KHz 50 KHz
100 KHz 100 KHz 100 KHz
500 KHz 500 KHz 499.98 KHz
1 MHz 1 MHz 0.99996 MHz
5 MHz 5 MHz 4.9997 MHz
10 MHz 10 MHz "9.9998 MHz.
15 MHz 15 MHz 14.9997 MHz
20 MHz 20 MHz 19.9991 MHz
25 MHz 25 MHz 24.9988 MHz
30 MHz 30 MHz 29.9994 MHz
35 MHz 35 MHz 34.998 MHz
36 MHz 36 MHz 35.991 MHz
37 MHz 37 MHz 36.952 MHz

PERCENT
ERROR
(%)

30 %
10 %

5%

1%

0.2 %

0.1 %

0 %

0 %

0.004 %
0.0004 %
0.00006 %
0.02 %
0.002 %
0.0045 %
0.0048 %
0.002 %
0.005 %
0.025 %
0.129 %
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SIGNAL
GENERATOR

8640 M

50 MHz
100 MHz
150 MHz
200 MHz
250 MHz
300 MHz
350 MHz
400 MHz
450 MHz

500 MHz
550 MHz
576 MHz

MICROWAVE
COUNTER
TR 5211 A

50.0003 MHz
100.0007 MHz
150.0006 MHz
199.9991 MHz
249.9995 MHz
299.9992 MHz
350.0004 MHz
400.0002 MHz
449.9995 MHz
500.0003 MHz
549.9991 MHz

-576.0002 MHz

FREQUENCY
COUNTER
( PROJECT)

50.05 MHz
99.996 MHz
149.996 MHz
199.992 MHz
249.984 MHz
299.988 MHz
349.804 MHz
399.716 MHz
449.581 MHz
499.497 MHz
550.936 MHz
574.994 MHz

PERCENT
ERROR
(%)

0.1%
0.004%
0.002 %
0.004 % -
0.006 %
0.004 %
0.056 %
0.071 %
0.093 %

0.1 %

0.17 %
0.175 %



FREQUENCY GAIN
(MHz)
1 8
2 ]
3 H
4 78
5 76
6 72
7 6
8 s
] 4.7
. 10 Y
u 4
12 8(///
13 37
18 337
15 32
16 28
17 28
18 26
19 26
20 24
2 24
22 24
23 24
2% 24
25 24
2 24
27 24
28 = 24
29 24
30 22
1 2
32 2
33 18
% 1.6
35 1.6
36 14
37 14
38 12
39 12
a0 1
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[1]
(2]
[3]
[4]
[5]
(6]
[7]
(8]
[9]
[10]
(11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]

1284850
1284860
1284850
1284920
1287680
1289030
1292770
1293610
1295800
1294850
1294760
1294530
1294250
1293820
1293550
1292880
1292760
1292040
1292040

1292040 .

FREQUENCY DATA

Date :

Time

3/4/1995
2:4
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24416 (siicon)

Silicon N-channel junction field-effect transistor
designed for VHF/UHF amplifier applications.

CASE 20(1)
(10-72)

MAXIMUM RATINGS (T, = 25°C unless otherwise noted)

Rating Symbol Value Unit
Drain-Source Voltage VDS 30 Vdc
Drain-Gate Voltage VDG 30 Vdc
Gate-Source Voltage VGS 30 Vdc
Gate Current IG 10 mAdc
Total Device Dissipation @ TA @ 25°Q PD 300 mW

Derate above 25°C 1.7 mW/°C

Storage Temperature Range Tstg -65 to +200 °C

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
L Characteristic ] Symbol ] Min l Max [ Unit j
OFF CHARACTERISTICS

Gate-Source Breakdown Voltage v vde
UG =-1.0uAde, Vo =0) (BR)GSS 10 )

Gate-Source Cutoff Voltage - i v vde

(i = 1.0 nAde, Vo = 15 Vde) GS(otf) . 6.0

DS
Gate-Source Voltage VGS Vdc
(ID:O.SmAdc, VDS' 15 vdc) 1.0 5.5

Gate-Source Forward Voltage VGS(() Vde
(IG = 1.0 mAde, VDS e 0)

Gate Reverse Current 'GSS pAdc
(VGS = =20 vdc, Vos = 0) - 100

(VGS = -20 Vdc, VDS =0, TA = +150°C) - 200

ON CHARACTERISTICS

Zero-Gate Voltage Drain Current* XDSS. mAdc
(VDS =15 vdc, VGS = 0) 5.0 15

2-814



2N4416 (continued)
SMALL.SIGNAL CHARACTERISTICS

Charagtenistic Symbol Min Max Unit

Forward Transier Admittance 'V Y | umhos
(v e 35 Vdc, VGS-O 1= 1.0 kHz) 4500 7500

Real Part of Forward Transconductance RE(y“) umhos
(v -lSVdr,v -O.I-QOOMHZ) 40600 -

Real Part of Input Condurtance Rt(y“) pmhos
(VDS-lSVdc VS-O(-XOOMHZ) - 100
(VDS =15 ch. VGS « 0, 1« 400 MHz) - 1000

Output Admittance ')‘od umhos
(v + 15 Ve, VGS-O. f+1.0kH2) - 50

Real Part of Qutput Conductance Rt(yus) umhos
(V e 15 Vdr, VGS-O 1= 300 MHz) - %

. (VDs « 15 Vde, VG‘ « 0, 1+ 400 MHz) - 100

Imaginary Part of Input Susceptance IM()'“) umhos
(V * 15 Vde, Voo 0. [ = 100 MHz) - 2500
(VDS- 1% vde. VG = 0, { = 400 MHz) - 10, 000

Imaginary Part of Oulpul Susceptance lM(yo') wmhos
(VDS-IS\M. -0 { « 100 MHz) - 1000
(VDs e 15 Vdr, VGS = 0. { « 400 MR2) - 4000

Input Capacitance . CI“ pF
(VDS-ISVd(. VG<'°' f+1.0MH2) . 4.0

Commuon-Source Output Capacitance Cm pF
(Vpg = 15 Vae. Ve 0. 10 1.0 MHz) ’ - 2.0

Reverse Transier Capachance 5 C'“ pF
(VDS « §5 Vdc, VGS =0, 1= 1.0MH2) - 0.8

Common-Source Spot Notre Fipure (Figure 1) NF dB
(VDS = 15 Vdc, 'D « 5.0 mAdc, R~ 1000 ohms, f» 100 MHz) - 2.0
(VDS = 15 Vdc. ID « 5.0 mAdc, Rg 1000 ohms, { = 400 MHz) - 40

Small-Signal Pou'r Gan {Figure 1) G A daB
(Vpg = 15 Vde, Iy« 5.0 mAdc, = 100 MHz) Y7 18 -
(\lDs « 15 Vdc, ,D = 5.0 mAdc, {a 400 MHz) 10 B

(1) Pulse Test. Pulse Width e 300 us, Duty Cycle = 1.0,

FIGURE 1 — 100 MHz & 400 MHz NEUTRALIZED AMPLIFIER

Reterence VALUE
Dragnateon 100 vn2 | 400 MHs
r—.—._..—_..—_.—._.Y—-..--..--—-—.—.—-.—.-—-——1 [ 70pF 19pF
NEUTRALIZING
| con R ] 4} 1000 pf 17 pf
! M [ 30pF | 10sF
\ l\ N T\

P ! G 1 70 50012 ) Li2pf (08800F
INPYY | , c,/ \ L | 10AD Cy 112pF [0B880pF
=it = ? 3 D0015,7 | D00 F

0 5022 -— c \ ( (]

SOURCE : "y 4y s i $WIELD " () o0+ | 6001,7
1 st Jthy { ] 0. | 07007
P (_____ _— | omor oo

COMMON f " oo Ly g, M | DO022uM°°
N mA
Vos
asv KOTE The nouse source 18 a Mot £o!¢ body
CAIL type 70 or equnslent! mith 2
ADJUST Vg FOR o3t recever (ADL Type 136 of
ip-s OmA equnalent}
VGS «0VOLTS
vy 17 turns {spproa - depends upon Circert layout) AWG 228 b ¥ § wwens {appron - depeads upon crtwit layout) AWG x24
enameled copper wire, tiose wound on 97377 teramit coit srameled coporr wure, ciose wound on 7327 ceramg cort
torm Tuning provided by 2 powdered won slug torm  Tuneng provided by an alumingm siug
Ly €177 wrm AWG = 18ensmeied topper wre, $°167 tong. 38" [} 1 . AWG 216 enameled copper wire, 387 10 (AIR
10 (AR CORE) COREY
L 3172 wins, AWG 218 paameled copper ware, 1747 long, 3/8° 4 172 1urn, AWG 216 enampled copper wre, 1147 1D (AIR

$0 {AIR CORE}

2-815
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PROGRAMMABLE PERIPHERAL INTERFACE
8 MCS-85™ Compatible 8255A-5 m Direct Bit Set/Reset Capabliity Easing
@ 24 Programmable 1/0 Pins Contro! Application Interface
g Completely TTL Compatible & Reduces System Package Count
s Fully Compatible with intel s improved DC Driving Cagability

Microprocessor Families m Available in EXPRESS

‘= Improved Timing Characteristics — Standard Temperature Range

— Extended Temperature Range
@ 40 Pin DIP Package or 44 Lead PLCC

(See inte’ Packapng Oroer Mumde 231369)

The Intel 8255A 1s & general purpose programmable 170 dewice designed for use with Inte! microprocessors. it
has 24 1/0 pins which may be indviduslly programmed in 2 groups of 12 and used ;n 3 major modes of
oporaton. in the first mode (MODE 0), each group of 12 1/C pins may be programmed in sets of 4 to be input
ot output In MODE 1, the second mode, each group may be programmed 10 have 8 bines of nput or output. Of
the remaining 4 pins, 3 are used for fhandshaking and interrupt control signals. The thrd mode of operation
(MODE 2) 1s a bidirections! bus mode which uses 8 lines for 8 bidrectional bus, and 5 knes, borrowing one
trom the othet group. for handshaking

{ g1 7 T = = |4 e
o - i | o
- -g-
1 - “Pe
.?o " u:‘..'
K— = F_:{:).:; - -B:
ot e s 00 A% - - -B:
Y e, - Smm——— - “be
p~ A, — - Nel}
Sl s k= B
J e n:-
- 'D"
- ol < - wh~
- : — - -a-
..___.. e - C_—: C_:-> .e GZD".:" - whe
R I - 221308-2
j Figure 2. Pin
Configuration
o
22108-1

Figure 1. 8255A Block Diagram

Sopromber 1987
Ovoer Sumder. 171308-803
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8255A FUNCTIONAL DESCRIPTION

General

The 8255A is 8 programmable periphera! interface
(PP1) device designed for use in Inte! microcomputer
systoms. its function is that of & genera! purpose 170
component {o interface peripheral equipment to the
microcomputer system bus. The functional configu-
ration of the 8255A Is programmed by the system
software 8o that normally no externa! logic is neces-
s8ry to interface peripheral devices or structures.

Data Bus Buffer

This 3-state bidirectional 8-bh butfer is used to inter-
face the B255A to the system data bus. Dsta is
transmitied or received by the butfer upon execution
of input or output instructions by the CPU. Control
words and status information are a!so transferred
through the data bus bufler.

Read/Write and Control Logic

The function of this block is to manage all of the
interna! and externa! transfers of both Data and
Control or Status words. It acoepts inputs trom the

CPU Adcress and Controf busses and in turn, issues
commands 1o both of the Contro! Groups.

(©9)

Chip Select. A “low™ on this input pin enables the
communication between the 8255A and the CPU.

(RD)

Read. A “low™ on this Input pin enables the 8255A
10 send the data or status information 1o the CPU on
the data bus. in sssence, ! allows the CPU 10 "read
from™ the B255A. -

(WR) )
Write. A “Jow™ on thig lnput pin enables the CPU 1o
write data or control words into the 8255A,

(Agand A4)

Port Seiect 0 and Port Select 1. Thess input
nals, in conjunction with the RD and WR Inputs,
ol the selection of one of the tiree ports or
control word registers. They are normally connect
fo the lsast significant bits of the address bus (
and Aq).

g3ds
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— f—— - e
- —— s ° - -
.- e — T =0
r‘-_ \ -
-
NE
.
——
ryll 7S S
— — wom,
- f—e
L2 IRl N LTy ~ ) oate r—
.8 s o TT — -
s M
V- —
Lkl A .. > Y
— = — =,
-
1
» ——g
L D — 71 - —
-t N o A -
e AT -—cem - - -:- * )~'~
o -
- — -
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8255A BASIC OPERATION

Aq| Ao | RD | WR | T3 { tnput Operation (READ)
0j{0] O 1 | 0 [PortA — DataBus
0jJ1/]0] 1] 0 {PotB— DataBus
0l]o0o| 1]0|{PonC — DstaBus
Output Operation
(WRITE)
ojo} 0 | O (DataBus — PonnA
oj1]|]14¢{0 Dsta Bus — Pon B
1]1]0)js]0 DataBus — PonC
1131 ¢ 0 } 0 [DataBus — Contro!
Dissbie Function
XX X Data Bus — 3-State
1| 0] 1 | 0 |megaiCondtion
X | X 1 | 0 |DataBus — 3-State
(RESET)

Reset. A “hugh” on this input clears the control reg-
ister and a!l ports (A, B, C) are sef 10 the input mode.

Group A and Group B Controls

The functions! configuration of each port is pro-
grammed by the systems software. In essence, the
CPU “outputs™ & control word to the B255A. The
control word contains information such as “mode”,
“bit sel”, “bit reset”, etc., that initializes the func-
Sonal configuration of the 8255A.

Each of the Control blocks {Group A and Group 8)
accepts “commands™ from the Read/Write Contro!
Logic, receives “contiol words™ from the internal
dats bus snd issues the propet commands o its as-
socisted ports.

Contro! Group A—Port A and Port C upper (C7-C4)
Contro! Group B—Port B and Port C lower (C3-C0)

The Controt Word Register can Only be writien into.
No Read operation of the Control Word Register is
allowed.

Ports A,B,and C

The 8255A contsins three B-dit ports (A, B, and C).
All can be configured in 8 wide variety of tunctional
characteristics by the sysiem software but each has
fts own specia! leatwes or “personaiity” to further
enhance the power and flexibilty of the 8255A.

© Port A. One 8-bit data output latch/butter and one

8-but data input latch.

Port B. One 8-bi! data input/output tatich/butier and
one B-bit data input butfer.

Port C. One 8-bit data output latch/butter and one
8-bit data input butter (no latch for input). Thus port
can be dwvided into two 4-bit ports under the mode
control. Each 4-bit port containg @ 4-bit latch and 1t
can be used for the control signa! outputs and status
signa! inputs In conjunction with ports A end B.
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Pin Names )
0;-Dp Data Bus (Bi-Directional)
RESET Rese! Input
[ Chip Select
RD Read Input
WR write Input
AD, Al Pori Address
PA7-PAO Port A (BIT)
PB7-PBO Port B (BIT)
PC7-PCO Port C(BIT)

Vee + 5 Voits
GND 0 Volts

Mode Selection

.8255A OPERATIONAL DESCRIPTION

There are thres basic modes of operabon that can
be sslecied by the system software:
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mtel $255A/8255A-5
Mode 0—Basxc input/Outpit —
Mode 1—Strobed input/Output
FREELEER
Mode 2—Bi-Directiona) Bus LJ
When the reset input goss “high™ all ports will be set
wWMM(Lo..wZJMﬂI in the high
impedancs state). Afer the reset is removed the -
QSSAmmﬁhwmmwﬂhmm
Sona! inftialization requred. During the execution of hretidtanind
mmlommnmwd_wmmmybo o-oumn
nba-dwngammmm» o
m.ﬁmuusawm-vmuw e
mm.mm.mmmﬁm.
WS MR LACTIEN
The modes for Port A and Port 8 can be separately Hdeeeld
Gefined, while Port C Js dvided into two portions as
WOGMNPMAWPMBM;MO(
will be resat whenevet the mode is changed. Modes Laady
mybembinodwmthdrhmﬁowd‘ﬁfﬂﬁon poTp—
can be “tailorsd” 1o simost any 1/O structure. For T
nmm;&upsanboprogmmnudhuodoom
mﬁaﬂmmmumm romta
tional results, Group A could be programmed In Mger it
Modonomrﬂoukoybouﬁornpomdumm ——
interrupt-driven basis. ot
15 - st §
ADORLIS S
t 1 EE
{ oY PO\ B 09} 008 3T RS
| (1 163! 1o st
| D
~
Y 1P pe—
- & *;'l Figure 8. Mode Definition Format
imand e S5 — : Sons may ssem confusing at first but afier 8 cursory
@w 3& 8.» @a review of the complets device cperation & simple,
Sa o, o=, e logica) 1/0 approach will surface. The design of tw
8255A has taken inlo sccount shings such as eff-
< cien! PC board tayout, control signa! definition vs PC
ooy : A {ayout and complete funcions! Raxibiiity 1o support
o wo almost any peripheral device with no extemal logic.
M, GOnThy  GETRGL  Pa e, Such dasign represents the maxmum use of he
- Ll g svallable pins.
=eoe ¥ ' s -
o - cemacTomAL Single Blt Set/Reset Feature
il Any of e sight bits of Port C can be Set or Reset
13084 using 3 single DUTput instnuction. This featire re-
duces softwars requirements in Control-based appl-

cations.
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Figure 7. BIt Set/Reset Format

when Por C is being used as sts'us/control for Port
A or B. thess bits can be utornso!byusingtmen
Set/Rese! operation just as if they were dats output
pons.

Interrupt Control Functions

When the 8255A is programmed 10 operate in mode
1 o mode 2, control signals sre provided thal can be
used as internipt roquoﬂinp\mwtheCPU.Tmb
terrupt reques!t signals, genersted from port C, can
be inhibited of enabled by setting of resetting the
associsted INTE fup-flop, using the bit set/reset
tuncuon of port C.

MODE 0 (BASIC INPUT)

Tnis tunction aliows the Programmer 10 disaliow Of
allow 8 specitic 1/0 device 10 interrupt tha CPU with-
out stiecting any othet device in the IntcTupt struc-
wre.

INTE fhip-fiop Cefinition:
(BIT-SET)}—INT € is set—Interrupt onable
(BIT-RESET)——INTE 1s RESET—interrupt dissble

NOTE:
All Mask flip-flops are sutomatically reset duning
mode selection and device Reset.

Operating Modes

MODE 0 (Basic input/Output). This tunctional con-
tguration provides simple input and output opera-
sons for each of the three pons. No *handshaking”
is required, data is simply written 10 Of read from 8
specilied port. B -

Mode 0 Basic Functions! Definitions:

« Two 8-bit ports and two 4-bit poris.

. Anyponcanboinpmo'mnpul.

o Outputs are latched.

o Inputs ate not latched.

* 16 ditlerent Input/Output conhigurabons 8re pos-
sible in this Mode.

LY
® N°
é =
- K
'-———-.--——— T -
[- SN ) * . '_41 .
.,A.————————-—-————-—b —_——
C .. —
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MODE 0 (BASIC oUTPUT)

e
a )K jF- -
P ———-—s.—-]
iﬁ Tam .
(- IR x _JK
- —
P————UI
231308-10
MODE 0 PORT DEFINITION
A B Group A Group B
0, | 05 | Ov | Do Port A (n:ﬂpe ‘5) ¢ | pons (t::.‘i)
0 ) 0 ) OUTPUT OUTPUT ) OUTPUT OUTPUT
Y ) 1) 1 ouTPUT OUTPUT 1 OUTPUT INPUT
0 0 1 ) OUTPUT OUTPUT 2 NPUT ouTPUT
) ) 1 1 oUTPUT ouTPUT 3 INPUT INPUT
0 1 ) 0 ouTPUT INPUT 4 OUTPUT OUTPUT
) 1 o 1 oUTPUT wPUT 5 OUTPUT INPUT
0 1 1 ) ouTPUT INPUT s INPUT OUTPUT
o 1 1 1 OUTPUT WNPUT 7 INPUT INPUT
1 0 0 0 INPUT OUTPUT 8 OUTPUT | ouTPUT
1 0 o 1 INPUT OUTPUIT 9 OUTPUT INPUT
1 0 1 0 INPUT ouTPUT | 10 INPUT OUTPUT
1 0 1 1 INPUT ouTPUT | W INPUT INPUT__|
1 1 ) 0 INPUT INPUT 12 | outeur | outPut
1 1 ) 1 INPUT INPUT 13 | output WNPUT
1 1 1 ) INPUT INPUT 1 INPUT ouTPUT
3 1 1 1 INPUT INPUT 5| INPUT INPUT
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MODE CONFIGURATIONS

CIWTROL WORD #9
6 o B O o B O b

[LLLLLLT

abl—t o ra, oy

{!—"/‘_—"ln‘
(4

o e

!——f—'——on,m

231308-11

CONTROL WORD 62
5 b, b b, 0% B O

Doooboon,

e ra,en,

{——f‘—.--wc.
[ 4

[} T LI Y

231308-12

CONTROL WORD 01
5 & 8 o o O b

[LLLTLI-T

af—pt oa, 8,

_""—‘ o,
o, f

CONTROL WORD ¢3
& © O 5 0 0 8 B

AN IV B

T o, 25,

{_f_”"'c:
¢

e © o o © O

CLI-LTLLT

Y e

o
{__/_‘__ ",
3

5,9, .
At 7,00,

'-+."~

21308-18

s + LY . -—f'—. ",
21308-13 231308 14
CoNTa0L WORD 8e CONTROL WORD 08

5 O o o o 5

LTI T

Py S LSRN A 7

) ‘—“/'.—’ e, 2,
e {

At e, | -
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CONTROL WORD 58
5 8 & 5 o B

noopoonn

af—rt A, 28,

amBeA
{-—f'———n,x.
€

5,0,
——r—

e s e Y

231308-37

CONTROL WORD 0%
% 0 8 o 8 o o

Doooooon

- 2 A, 28,
==ty

{——'/L——"—r“.
<

0,0,
—r— e,

e e %

231308- 18

CONTAOL WORD o9
0 0, & ©, O, B

CLTT- LI T

ot A, 24,

[~ 7Y
Pt ey,
p‘a. e [ 4 {

e o,

sl —

2130810

CONTROL WORD #10
% o 5 » © o o

oooooong

a ————,dl— PA, A,

334
{ —— e, 0,
<

sf—pt re,

CONTROL WORD 97
5% 8 8 5 8 5 v b

Lfefefe] [-]-T"]

a -——fL—o Pa, 24,

Bl
{-——f'—n.«.
€

——

] e % 8

£31308-21

CONTRAOL WORD 011
% 8 % o 8 o o

nopoonnn

A ’A'O~

SadA

{ bt e,
€

&9,

'h—/—.—"v‘\

ni1xe-22
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CONTAOL WORD 812
® © & o o b b

[T-LLTTIL]

a .._/.'_ ([N

CONTRL BORD 594
% 5 & o 5 5 O o

Llelele o] ] ]¢]

At rayea,

331308-23

[~ 7 Y [~ 7Y
o —r e, 0, e o, o<,
D, 8, o] [ 0,0, c-[
Lpb—tt—gx, e ey
af—pt . ", 0, f—pt ", 5,
231308-23 231308-24
CONTAOL WOAD #1) CONTACK WORD 013
o b & p O B O o & 6 o o O, b 8
[LLLLTTL] Lot de it
“a 2 4, 2a, a p—,‘—.— PA, Pay
22344 (=77
r S S K, e
©, 0, —r——=y C-; 0, t{
S % o,
# pep e s, o, ot i,

oxe-20

Opersting Modes

MODE 1 (Strobed Input/Owutpest). This functional
configuration provides 8 means for trensferring 170
date 10 or from a specilied port in conjunction with
strobes or “handshsking” signas In mode 1, port A
and port B use the fines on port C 1o generale or
accept these “handshaking™ ssgnals.

Mode 1 Basic Functional Definrbons:

* Two Groups (Group A and Group B)

® Esch group contains one B-tx: dats port and one
4-dit control/data port.

* The 8-bit data port can be ever input or output.
Both inputs and outputs are leiched,

. Thet-bnpoﬂisuudfovmdlndsmuso!me
8-tut dats pont.

Input Control Signa! Definltion

5D (Strobs Input). A “low" on this input loads
data into the input laich.

IBF (input But{er Full F/F)

A “high” on this output indicates that the data has
besn loaded into the input laich; in essence, an ac-
Knowiedgement. IBF is set by STB input being low
and is ress! by the rising edge of the RD inpul.

INTR (Interrupt Request)

A “high™ on this output can be used to interrupt the
CPUM\onmnmndowoouroqwshngm
INTR is set by the STE is @ “one™, IBF is a “one"
and INTE is 8 “one™, It is rese! bythomlmg odge of
RD. This procedure allows an input device 10 re-
quest se-vice from the CPU by simply strobing fts
dats into $w port.
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INTER
Controlied by bit set/reset ot PC).

INTE A
Controlied by bit set/reset of PCq.

MOOE 1 (PORT A} MO0C 1 PPORT B)

CONTHIY WDRD
©, B, 6, D, 0,0, © B

CIPOAX ] 1Y

CONTROL WORD
®, B, & O, © O o, O

CLe L T~IXIXD]
e
[ et

ml

N

e 18,

721308-27 Z31308-2¢

Figure 8. MODE 1 input”

VT IROS oy e poa a7
maswiRa

Figure 8. MODE 1 {Strobed Input)
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Output Control Signal Definition

OBE (Output Butter Full F/F). The OBF output will
go “low" 10 inckcate that the CPU has written data
out 10 the specified port. The DBF F/F will be set
the fising edge of the WR input and reset by
input being low.

ACK (Acknowiedge Input). A “low” on this input
informs the 8255A that the data from port A or port
B has been sccepted. In essence, a responss from
the peripheral device indicating thet it has received
the data output by the CPU.

INTR (interrupt Request). A “high” on this output
can be used 10 inferrupt the CPU when an output

device has accepted data transmitted by the CPU.
INTR is set when ACK is a “one™, OBF is 8 “one",
evgg INTE is a “one™. lt is reset by the falling edge of

INTE A
Controfled by bit set/reset of PCg.

INTEB
Controlied by bit set/reset of PCy.

MOOL { (PORT A} MOOE 1 (PORT 8)
raon [0 [ e Y 0
CONTROL WORD CONTROL WORD
®, 8 5 0,9 B D b, 8, 6 6 5, 0, 8, 6, 8,
[ [ T [ DX - DX e 1Y
e
1= Byt
e OUTAST
" ——c "
N -
231308-30 23130831
Figure 10. MODE 1 Output
-, \.
- N/ N
o
Y !
——
-ThR
AN L
- ‘4!_
— e —
}
- -
731308-37

Figurs 11. MODE 1 (Strobed Output)
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POAT A~{STROBED tNUT)
POAT B—{STROBED OUTPUT)

M'\Q

|— BE7,

:

"~ o qx,

CONTROL WORD
b, 6, 0, O, ©, 6, D, 0 <, | e,
e e 2 BX ]t
et K
Ao —=of <,

b,

< wra,

231300 -3¢
PORT A—~({STROBED OUTPUT)
PORT B-~(STROBED WNPUT)

Figure 12 Combinations ot MODE 1

Combinations of MODE 1

Port A anc¢ Por B can be ndividually defined as in-
put or output in MODE 1% support 8 wice vanety of
strobed 170 apphcations

Operating Modes

MODE 2 (Strobed Bidi-ectional Bus 1,0). This
functiona! con’iguration prowmdes 8 moans for com-
municatryg with a penphe s’ device o1 Structre 0N 8
single 8-bit bus for both ansmiting and recesing
dala (tedrechona! bus I/0). “Handshaking™ ssgrals
are provided 1o maintan proper bus flow drscphre in
a similar manner 1o MODE 1. inferrupt generavon
and enable/disable functions are also svarlabie

MODE 2 Bassc Functons! Defions:
* Used in Group A only. --

o One 8-bA, bi-croctions! bus Port {(Port A) and & 5
it controt Pon (Port C).

® Both mputs end o Gads are lstched

® The S-bn control port (Port C) is used tor controt
-and salus dor the E-bil -Lecivectoral bus port
(Port A).

_input Operations

Bidirectiona!l Bus 1/0 Control Signal
Definition.

INTR (interrupt Request). A high on this output can
be used 10 interrupt the CPU for both input or output
operations.

Output Operations

OBF (Output Butter Full). The DBF output will go
“low" to indicate that the CPU has writien dats out
to port A

ATK (Acknowledge). A “low" on this input enables
the tri-state outputl butfer of port A 10 send oul the
data Otherwise, the output butier will be in the high
tmpedance state.

INTE 1 (The INTE Flip-Flop Associated with
OBF). Controlied by bit set/reset of PCq_

ETB (Strobe tnput). A “low” on this inout loads

", datainto the inpun latch.
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intgd”

1BF (Input Butfer Full F/F). A “high” on this output

INTE 2 (The INTE Flip-Flop Associsted with IBF).

indicates that data has been losded into the input Controlied by bit set/reset of PCs.

tatch.

CONTADL WOAD

o b, B O B, © O O

[T XXTT]

.

win,

S,
&,

lorr—— W%,

Figure 13. MODE Control Word
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Figure 14. MODE 2
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Figure 15.MODE 2 (Bidirectional)
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SIO00E 2 AND MOOKE 0 (NPUT) MOOC 2 AND MODC ¢ ICUTPUT)
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Figure 16. MODE ¥, Combinations
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Mode Definition Summary
MODE 0 MODE 1 MODE 2
IN out IN out GROUP A ONLY
PAy IN out IN ouT -—
PA, IN ouT IN ouT -—
PA; IN out IN out —
PA; IN out IN out —
PA, N out IN ouT —
PAg IN out IN ouT -—
PAg IN ouT IN out —
PA; IN out N out >
PBy IN out IN ouT A
PB, IN ouT IN out 3 =
PB; IN out N ouT &L
PB3 IN ouT IN ouT el MODE 0
PB, IN out IN ouT == OR MODE 1
PBs IN ouT IN out == ONLY
PBg IN out IN ouT $2¢
PB, N ouT IN ouT en
PCo *] IN ouT INTRg INTRg 70
PCy iN ouv IBFg DEFg 110
PC, IN out 8T8 ACTKg 110
PCy IN out INTRp INTR,, INTR,,
PCq IN ouT ETBa o STBa
PCs IN out IBFy 1] iBF s
PCs IN ouT 170 ACRa ATKa
PCy IN out 170 OBFa DBF,

Special Mode Combination
Consliderations

There are several combinations of modas when not
all of the bits in Porl C are used for control or status.
The remaining bits can be used as follows:

It Programmec a&s Inputs—

Allinput fines can be accessed during a norma! Port
C read.

It Programmed as Outputs—

Bits in C upper (PCy~PC,) must be individually ac-
cessed using the bit set/reset tunction,

Bits in C lower (PC3-PCo) can be accessed using
the bit set/rese! function or accesssd as a fhvee-
some by wnting inlo Port C.

Source Current Capabliity on Port B
and PortC

"Any set of eight output butiers, selected randomly

trom Ports B and C can source 1 mA st 1.5 volts.

301

This feature allows the 8255 to directly drive Darling-
ton type drivers snd high-voltage dispiays that re-
quire such source current.

Reading Port C Status

in Mode 0, Port C transfers data 10 o from the pe-
nipheral device. When the 8255 é programmed to
function in Modes 1 or 2, Port C generates o ac-
cepts “hand-shaking™ signals with the peripheral de-
vice. Reading the contents of Port C allows the pro-
gramme: to test or verity the “status’ of each pe-
ripheral device and change the program flow ac-
cordingly.

There is no specis! instruction 1o read the status in-

formation from Port C. A normal read operation of
Port C is sxecuted to perform this tunction.
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o9, lwu,l "w ] 3 lm-,'inu.]lw.!mn‘l “: 1 — — hrey
g 1 ace S
orow A crow s L.“ ™ Joansores el
231308-89 ~
- . ——
Figure 17. MODE 1Status Word Format o] St ]
~, -~
", f—=] | o] para n20OY
o, B O O o, © O % oot : : : ::u "o
‘&".‘-n.\ wr, ‘.‘“'I‘-".D(DM B CN
! ", |—=i foed 2 OO
CADWP A .n’. L% w DaYA BEADY hab
mumouv-oou/c—m 2BLICTION! ol n i
23130842 o]
Figure 18, MODE 2 Status Word Formst et A e | W
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APPLICATIONS OF THE B255A Figure 19. Printer Interface
The 8255A is 8 very powertul 1001 {or interfacing pe- ';";‘\r"'
npheral equipment to the microcompuier system. it !
represents the optimum use of available pins andis TS
fiexible enough to interface simost any 1/0 oevice oy >
without the need for addional externai logic. o AN - oy
{ v, J [
Each peripheral device in 8 microcomputer system o ____——:' srveosre 1
usually has 8 ~gprvice routine” associsted with It. wiot§ ray ny
The routine manages the software interface be- wem | TN put?
twoen the device and the CPU. The tunctional detim it coNTROL
tx:on_o' the B255A is programmed by e 170 service hed rnont
routing 8nd becomes an extension of the system L,“ T s
software. By examining the 17O devices interface
charactenstics for both Gata Yansfer and timing, end
matching this informaton o the exsmples and 18- _
bies in the detailed operabonal description, 8 contro! ot LY
word can easily be developed 1o inilisfize the B255A s % peacuoe
10 exactly “'fil”" the apphcaton. Figwres 19 through g % airacaw
215 &pr:zs;;; » fow examples of typical applications :: :: bk
| ore :. :“l'ltl
i
2y A
", — DATA RLADY
", acn
<, ARG
"~y LK, CANCI\ WORD
LI 44
L3-S EA
231308 -84
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Figure 20. Keyboard and Dispizy Interiace
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Figure 23. Basic Floppy Disk Interface
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MCS54F/74F160A
‘MC54F/74F162A
SYNCHRONOUS PRESETTABLE
B8CD DECADE COUNTER I A | I 1
fxnhnh
The MC54 74F160A and MCS4 74F162A are high-speed synchronous decade —deer -
counters operating in the BCD (8421) sequence. They are synchronously presetta- e
ble for application in programmable dividers and have two types of Count Enable o O 01 07 Oy
inputs plus a Terminal Count output for versatiity in forming synchronous multi- TTT1T 11
stage counters. The MC54 74F160A has an asynchronous Master Reset input that LOGIC SYMBOL
overrides all other inputs and forces the outputs LOW. The MC54 74F162A has @ TR for MCS4 745 160A
Synchronous Reset input that overndes counting and parallel foading and allows TR tor MCS4 7451624
the outputs to be simultaneous’y reset on the rising edge of the clock. The MCS4
74F160A and MC54 74F162A are high-speed versions of the MC54 74F160 and
MC54 74F162. S
. ” A e] vee
e Synchronous Counting and Loading
e High-Speed Synchronous Expansion e [7] he] T
o Typicat Count Rate of 120 MH2 NN ’ E ‘:‘.] Q

" [4] 53] oy
28] 7] 0

" " . " 10 mE

n -
l:ﬁ’lT'ﬂ e YrQa ce? E E cer
TS 1 owi ___fax
et 1 CONNECTION

N i L DIAGRAM

2y g T y1

'3 4

H ¥

‘Q—'
o—t ] : J Suffix — Case 620-09

! {Ceramic)

H N Suffix — Case 648-08

! ST T was - (Plastic)

! - L g - D Sutiix — Case 751B-03

! {SOIC)

[}

1
[ cc\;w o
Py oun [ .

% Y & -

Pigsse note that this diagrem & provided onty for the ungderstanding
of 10grc operanons sad should not be veed 1o estvnate propagation delays

Logic Disgram

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
vece Supply Voltage 64, 74 a5 1 $5 v
54 -5% F4] 128
T erating Ambient Temperature Range €
A Operating . peraty 9 e s pm 70
IoH Output Current — High 54,74 -1 . mA
L'o Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MCS54F/74F160A
MCSA4F/74F162A

Functions! Description

The MC54 74F160A snd MC54 74F162A count modulo-
10in the BCD (8421} sequenge. From state 9 (HLLH]} they
increment 10 state 0 (LLLL). The clock inputs of ail flip-
fiops are driven in paraliel through 8 clock buffer. Thus
all changes of the Q outputs (except due 10 Master Reset
of the MC54 74F160A} occur as & result of, and synchron-
ous with, the LOW-to-HIGH transition of the CP input
signal. The circuits have four fundamental modes of 0p-
erstion, in order of precedence: asynchronous reset
{MCS4 74F160A), synchronous reset (MCS4 74F162A),
paralie! load, count-up and hoid. Five control inputs —
Master Reset (MR, MCS4 74F160A), Synchronous Reset
(&R MC5a 74F1624), Parallet Enable (FE), Count Enable
Paraliet (CEP) and Count Enable Trickle (CET) — deter-
mine the mode of operation, as shown in the Mode Select
Table. A LOW signal on MR overrides all other inputs and

ssynchronously forces all outputs LOW. A LOW signal
on 5A overrides counting and parallel loading and allows
ol outputs to go LOW on the next rising edge of CP. A
LOW signal on FE overrides counting and allows infor-
mation on the Parallel Data (Pg) inputs to be loaded into
the fiip-fiops on the next rising edge of CP. With PE and
MR (MCS4 74F160A) or SR (MC54 74F162A) HIGH, CEP
and CET permit counting when both are HIGH. Con-
versely, a LOW signal on either CEP or CET inhibits
counting.

The MCS54 74F160A and MCS54 74F162A use D-type
edge triggered flip-flops and changing the SR, PE, CEP
and CET inputs when the CP is in either state does not
cause errors, provided that the recommended setup and
hold times, with respect 1o the rising edge of CP, are
observed. .

State Diagram

TRUTH TABLE
*SR 43 CET cEP Action on the Rising Clock Edge (J )
L X X X Reset {Clear)
H L X X Load iPp— Qp)
H H ] H Count (increment)
] H L X No Change Iroid)
H H X L No Change (Hold}

*For MCSA 74F162A only M » MIGH voRege Lovel L © LOW Vottage Level X « Don't Cave

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (uniess otherwise specified)

Limits
Symbo! Parsmeter Unhts Test Conditions
Min Typ WMaxn
Gusranteed Input HIGH Voltage for
Vin Input HIGH Voltage 2 v All Inputs
Guaranteed input LOW Voltage for
iL tnput LOW Voltage ca v All Inputs
Vi Input Clamp Diode Voltage -%2 v Vee = MIN, Iy = - 18 mA
54,74 2.5 34 v [ -1 mA Ve = 45
VoM Output HIGH Vohage OHF cc v
74 27 34 v IoH = -1 mA vee = 475V
VoL Output LOW Voltage 035 05 v loL = 20 mA Vee = MIN
Input HIGH Current
WA, Dsta, CEP, Clock 20 nA Vee = MAX, VN = 27V N
(" PE. CET, SR
WR P, Ci
n‘.c%;n.CE , Clock :: mA Vee = MAX. VN = TV
Input LOW Cursent = X
e MR, Dats, CEP, Clock o -08 mA | Voo = MAX, VN = 085V
PE, CeT, SR -1 -2
los Short Circuit Current - 60 - 150 mA Vee = MAX. Vout = 0V
Powsr Supply Current i
icc Totat, Output KIGH n &5 mA | Vee = MAX
Tors!, Output LOW

NOTES: 1. For condaions such 88 MIN 0t MAX, use the sppropriate velue specified undes recommaendaed operating conditions for the spplicable

type.
8 Notmmmmwomp\nncuwmmoﬂoﬂﬂoﬁm.mvhmmnlm

FAST AND LS TTL DATA
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MCS4F/74F160A
MCS54F/74F162A

The Termina! Count (TC} output is HIGH when CET is
HIGH and the counter is in state 9. To implement syn-
chronous multistage counters, the TC outputs can be
used with the CEP ang CET inputs in two different ways.
Please refer 10 the MC54 74F568 data sheet. The TC out-

]
{
i
1
i
i

ade counters, the TC output is fully decoded and can only
be HIGH in state 9. if a decade counter is preset to an
illegal state, or assumes an iliegal state when power is
applied. it will return to the normal sequence within two
counts, as shown in the State Diagram.

put is subject to decoding spikes due (o internal race
conditions and is therefore not recommended lor use as
a8 clock or asynchronous reset for flip-fiops. counters or
registers. In the MC54 74F160A and MC54 74F162A dec-

AC CHARACTERISTICS See Page § for weveforms and load cortigurations

Logic Equations: Count Enable = CEP+CET - FE
TC = Qp-8y-87-03-CET

54 74F ' S4F 24F
! | Ta = +25°C Ta = -85'Cto = 125°C| Tp = 0°C 10 70°C
Symbol i Parameter Veg = SV Vee =5V 210% Vee = 5V 210% Units
N | CL = S0 pF Cy = 50 pF Cy = 80 pF
j Min Max Min Max Min Max
" Mmax i Maximum Count Frequency 100 7% 90 MHz
1PLH { Propaganon Detay. Count 38 78 15 ] s 85
tPHL | €P 1o Qp, (FE tnput HIGK) 38 10 as ns 35 1
-hs
PLM ' Propagation Delay 3s 85 4 10 as .8
i e CP 10 Qp (FE input LOW) 4 85 4 10 4 LE]
S PLm Propagation Delay 5 14 3 165 5 15 :
i toay CPio TC a5 e 5 15 43 15 B
PN Propagation Detay 25 75 28 9 25 85 ns
tPHL CET10TC 25 75 25 9 25 5
j Propagation Delay I
C L R 10 Oy, (MC54 747 166A) 5 i {4 e 35 13 ™
i Propagation Delay
| ot I W 10 TC IMC54 74 160A) as 105 as 125 45 ns ns
AC OPERATING REQUIREMENTS: See Page § for waveforms
, ’ 5474F SaF 74F
| Ta = +25C Ta= -55Cto +125°C| T = 0°C to 70°C
' Symbol Parameter Vee = +SV Ve =5V 210% | Vee =8V 290% | oy
| Cy = 50 pF €, = B0 pF €L = S0pF
P Min Max Min Max Min Max
i tgH) Setup Time, MIGH or LOW 5 55 ]
1L Pato CP 5 5% 5 . .
| thi) Hold Time, HIGH or LOW 2 25 2
il Pnto CP 2 25 2
tgiH) Setup Time, HIGH or LOW 1 135 ns
15iL) PEor SR 1o CP ] 105 95 A
ns
thiH} Hotd Time, HIGH or LOW 2 2 2 =
il PEor SR 1o CP 0 0 0
15(M) Setup Time, MIGH or LOW™ -~ —| 11 13 "5 .
tgil) CEP or CET 10 CP 5 6 5 - . —
ns
niH Hoid Time. HIGH or LOW ] ] 0
i} CEPor CET 10 CP 0 0 0
twiH) Clock Pulse Wigth (Load) H 5 ] ns
twil} HIGH or LOW s 5 5
1 iH) Clock Pulse Width {Count) 4 s 4 ns
[ttt HIGH or LOW 6 . . 7
i MR Putse Wiath, LOW .
[ Wit (MCS4 74F160A1 5 5 5 - ne
iy Recovery Time 6 ¢ 6
) rec . MR 10 CP (MC54 74F 1604
-
FAST AND LS TTL DATA '
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MCS54F/74F160A
MCS54F/74F162A

“INCLUDES SG AN FACHE CAPAL TANCE
Figure 1. Test Load

Figure 4. Setup and Mold Times, Rising-edge Clock

’-—bm-o
Y v = 15

Figure 2. Propagation Delays from Rising-edge

WRRT

Clock or Enable

owt

Vm

X_ -
MM AQ
—

Figure 8. Asychronous Set. Reset, Parafle! Load or
Clear, Active Rising-edge Clock or Active-LOW Enable

FAST AND LS TTL DATA
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@ PLESSEY

Semiconductors .

SP4653

1GHz + 256 PRESCALER WITH LOW CURRENT AND LOW RADIATION

o 3

The SP4653 + 256 prescaler is one of Plessey
Semiconductors’ latest range of high speed dividers for . B
consumer frequency synthesis and measurement systems. it . > ey
has a lower supply current giving reduced dissipation and "’ L. d»
operating temperatures in an B-pin plastic DIL package. " \ —w’ S 5 [

~

Spurious radiation has been recuced from all stages.
The SP4653 incorporates an on-chip preamplifier with . w(
ditferential inputs, and has balanced ECL outputs. ~ The 2R 5 -

y X = F ors
FEATURES / AL Fig.1 Pin connections - top view

B Low Supply Current

B Low Radaton

B input Wideband Amplifier - .

] \

[ ]

[ ]

High Input Sensitivity
High Input impedance
Balanced ECL Outputs . —

'ABSOLUTE MAXIMUM RATINGS

Supply voltage : Vee +7V
Input voltage 25V pp
Storage temperature 55°C to +125°C

Operating temperature range 0°Cto +680°C

Fig.2 SP4653 block disgram



nnnnnnnnn

F1g.6 Typical input impedance
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ELECTRICAL CHARACTERISTICS
Test conditions (uniess otherwise stated):
Tome = 0°C 10 +70°C, Vcc = 4.5V 1o 5.5V (Test circuit see Fig.3)

SP4653

Value
Characteristic Pin Ty Typ. Moz, Units Conditfons
Supply current 8 3 as mA | Ve = SV
Input sensitivity 23 175 1 RMS sinewave
TOMHz 8 14 mvV
150MHz 4 10 mV
300MHz 3 10 mv
500MHz 3 10 mV
700MHz2 3 10 mV
o 900MH2 4 10 mVv
1050MHz 6 “ mv
Input overioad 23 200 mV | 70MHz 1o 1050MHz
- ’ operating frequency
Input impedance 23 S0 - ohms | See Fig.6
oF
Outpuit voltage no load D 4 e X }ﬁn-1GHchc-5V
7 08 = Vpop | f.
Output voftage load [] 06 Vpp
as Fig3 7 08 Vopp }ﬁ"' IRV N
Output impedance [] 1 kohms
7 1 kohms
Output imbatance 67 o1 v

NOTE
should be mawianed within these hmvs at s frequencies

The ofference between the mammum input sensiivity and msnemum overload voltages  the guaranteed dynamic range Inpul signal levels

r----
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1 | |sasemmva -
b[ | scome
LIS -

— L c‘ "\‘.]’ g o H
3 ‘.——{l 7]——?‘-@*'——.

= S S e

L4
Lo -
Fig.3 Test circuit
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-
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Fig.4 Apphcation circuit





