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Abstract

The objective of this project is to find the direction of FM radio signal transmitted by the
station which have the bandwidth between 87.5 - 108 Mhz. The principle of this project is to
use the directional antenna, such as YAGI antenna, and driven by the stepping motor in omni-
direction. After the signal level which is received from the antenna in each direction, it will
display on the monitor. Having received the signal, the monitor will compare each signal with
the others for finding the direction of the highest signal level and the controlling will turn the
antenna to that direction.

The controlling part is operated by microtroller NO.8031 which is operated on
Assembly program and the monitor is a personal computer. The moniter program is written in

C language that is connected to the controlling part by serial port.
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Vol Vo2 Vo3 Vo4 Vo5 Vob Vo7 Vo8
Vin <V1 0 0 0 0 0 0 0 0
V2<Vin<V1 1 0 0 0 0 0 0 0
V3<Vin<V2 o1 1 0 0 0 0 0 0
V4<Vin<V3 1 1 1 0 0 0 0 0
V5<Vinkv4 1 1 1 1 0 0 0 0
" VB<Vin<Vs 1 1 1 1 1 0 0 0
V7<Vin<V6 1 1 1 1 1 1 0 0
V8<«Vin<V? 1 1 1 1 1 1 1. 0
Vo<V8 1 1 1 1 1 1 1 1
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#include <stdio.h>
#include <conio.h>
#include <dos.h>
#include <graphics.h>
#include <stdlib.h>
#include <bios.h>
#include <alloc.h>
#include <math.h>
#include <string.h>

#define code 227
#define FUNC1 129
#define FUNC2 130
#define FUNC3 131
#define QUIT 138
#define CONTINUE 6
#define CANCEL 7
#define RUN 8
#define MERROR 245

#define DATA END 170

union REGS regs;
struct time t;
struct date da;

int
int
int
int
int
int
int
int
int
int

th str,tm str,ts str,th end,tm end,ts_end;

day_str,mon str,yea_str;
port=0,count=0,X,y,button, f,num, d, status,b, contin,g;
datax,datay,err, i, index1, rfdata, rfmax, degmax, rf new[365];
rfmax file,degmax file,data file[365];

rfmax view,degmax view,data view[365];

fth str, ftm str,fts str,fth end, ftm end, fts_end;

vth str,vtm str,vts_str,vth end,vtm end,vts_end;

fday str,fmon str,fyea str,vday_str,vmon_str,vyea str;

cx [365] ,cy[365] ,px[365] ,py[365] ;

char name [20] ,namel [50] , fname [50] , vname [50] ,s1[20],82[20] ;
unsigned char key;
unsigned int size,sizel,size2,size3;

void initg();

void clr_view(),viewl(),view2(),view3();

void iconu(int x1,int y1,int x2,int y2,char ch([20]);
void iconn(int x1,int y1,int x2,int y2);

void icond(int x1,int y1,int x2,int y2,char ch[20]);
void init port(),send port (int data);

void send function(int func,int datal,int data2);
void send commandl (int data);

void click mouse () ,key function();

void init_mouse (), show_mouse () ,hide mouse(); -
void function main(),function_1(),function 2();
void function 3(),function 4();

void function 5(),function quit(),function text();
void show_function(char ch[50]);



void sel_graph(),linear graph(),circle_graph(),sel_graph file();
void read name(char ch([40]);

void in data(int x,int y,int ind,char chl[50],char ch2[10]);

void in rfdata(int n),datamax(),in error();

void plot_graph(int gr),get_dataxy(int gr);

void m error(int x1,int yl,int x2,int y2,char ch(50]);

void m_ok(int x1,int yl,int x2,int y2,char ch[50]);

void m_operate(int col,char chl[50]);

void message(int x1,int yl1,int x2,int y2,char chl([50],char ch2[15]);
void select page(),clear_page() ;

void icon menu(),icon graph(int fn) ,icon _view();

void readoper (), inittime(),runtime(),run(int fn,int g);

void positionl(int x,int color),position2(int rad,int input,int color);
void scanl(int x,int input,int pxl,int pyl);

void scan2(int rad,int input,int cx1,int cyl);

void cir line(int fn),linear_ line(int fn),cir(int fn) ,linear(int £n);
void deg level (int fn),show deg_level (int fn,int n),prindeg();

void deg view(int page) ,data_trans(int fn),title view();

void save file(char ch[50]),load file(char ch[50]);

void *view data, *view_datal, *view_data2, *view_data3;

void main()
{
initg();
viewl();
view2 () ;
inittime () ;
icon menu() ;
readoper () ;
if (err==1) {
message (120,300,530,400, "PLEASE CHECK EXTERNAL
HARDWARE", "BEFORE RUN PROGRAM") ;
delay (100) ;
goto off_prog;
}
m _ok(167,209,472,309," HARDWARE READY "),
init_mouse() ;
function main() ;
off_prog:closegraph() ;
function text();

}

void initg()
{

int driver,mode;

detectgraph (&driver, &mode) ;

if (driver!=9) {
clrser();
initgraph (&driver, &mode, "\\tc\\bgi") ;
putchar ('\007') ;
sleep(S) ;
closegraph() ;
exit (1) ;



}

initgraph (&driver, &mode, "\\tc\\bgi") ;
cleardevice() ;

setcbrk(1);

init port();

}

void viewl ()
{
setviewport (0,0,639,479,0);
setbkcolor (BLACK) ;
setcolor (MAGENTA) ;
rectangle(l,1,638,478);
rectangle(2,2,637,477);
rectangle(7,7,632,379);
rectangle(8,8,631,378) ;
setfillstyle ( SOLID_FILL, CY2AN) ;
floodfill (3,3, MAGENTA) ;
setfillstyle (SOLID FILL,LIGHTGRAY) ;
floodfill (103,30, MAGENTA) ;
settextstyle(1,0,4);
setcolor (BLUE) ;
outtextxy (190,35, "DIRECTION FINDER") ;

}

void readoper ()

{
int o;
o = read port();
if (err==1) goto readout;
send port (o) ;
readout:;

}

void view2 ()
{

setviewport (0,0,639,479,0);
setcolor (MAGENTA) ;
rectangle(7,7,632,379);
rectangle(8,8,631,378);
rectangle (7,380,632,405) ;
rectangle (8,381,631,404);
setfillstyle(SOLID_FILL,LIGHTGRAY);
flood£ill (10, 10,MAGENTR) ;
setfillstyle (SOLID_ FILL,GREEN) ;
£loodfill (10,382, MAGENTA) ;

}

void icon_menu()

{

setviewport (9,382,630,403,1);
clearviewport () ;
setviewport (0,0,639,479,0);



setcolor (MAGENTA) ;

rectangle(7,380,632,405);
rectangle(8,381,631,404);
setfillstyle (SOLID FILL,GREEN) ;

floodfill (10,382, MAGENTA) ;
settextstyle(1,0,1);

setcolor (BLUE) ;

outtextxy (280,383, "MAIN MENU") ;
iconu(47,410,297,440,"F1 DIRECTION FINDING") ;
iconu(342,410,592,440,"F2 DIRECTION SET");
iconu(342,445,592,475,"ESC QuITY) ;

}

void iconu(int x1,int y1,int x2,int y2,char ch[20])

/*** not pushed icon ***/

{

setfillstyle (SOLID FILL,LIGHTGRAY) ;
setlinestyle(0,0,1);
bar(xl,yl,x2,y2);

setcolor (DARKGRAY) ;
moveto (x1,y1) ;
lineto(x1,y2);
lineto(x2,y2);
lineto(x2,vy1);
lineto(x1,y1);
setcolor(8) ;
setlinestyle(0,0,3);

line (x2-4,y1+4,x2-4,y2-4) ;
line (x1+4,y2-4,x2-4,y2-4);
setcolor (WHITE) ;
setlinestyle(0,0,1);

line (x1+4,y1+4,%x2-5,y1+4) ;
line (x1+4,y1l+4,Xx1+4,y2-5);
setcolor (BLUE) ;
settextstyle(1,0,1);
outtextxy (x1+12,y1l+5,ch) ;

void icomn{int x1,int yl,int x2,int y2)

/*%* remove icon **%/

{

setfillstyle (SOLID FILL,CYAN) ;
bar(x1,y1,x2,y2);

}

void icond(int x1,int y1,int x2,int y2,char ch[20])

/*** pushed icon **x/



setfillstyle (SOLID_FILL,RED) ;
bar (x1,v1,%x2,y2);

setcolor (DARKGRAY) ;
moveto(x1,y1);
lineto(x1,y2);
lineto(x2,y2);
lineto(x2,vy1);
lineto(x1,yl1);
setcolor(0) ;
setlinestyle(0,0,3);

line (x1+4,y1+4,x2-4,y1+4) ;
line (x1+4,yi+4,x1+4,y2-4) ;
setcolor (LIGHTGRAY) ;
setlinestyle(0,0,1);

line (x2-4,y1+4,x2-4,y2-4);
line(xX1+4,y2-4,x2-4,y2-4);
setcolor (BLACK) ;
settextstyle(1,0,1);
outtextxy(x1+15,y1+8,ch);
outtextxy (x1+14,y1+7,ch);
setcolor (YELLOW) ;
settextstyle(1,0,1);
outtextxy (x1+13,y1+6,ch) ;

}

void save view(int x1,int yl,int x2,int y2)
size = imagesize(x1,yl,x2,¥2);
view_data=malloc(size) ;
getimage (x1,yl,x2,y2,view_data) ;

}

void save viewl(int x1,int y1,int x2,int y2)
sizel = imagesize(x1,yl,x2,¥2);
view_datal = malloc(sizel);
getimage (x1,y1,x2,y2,view _datal);

}

void init_mouse ()

/*** initial mouse ***/

{

regs.x.ax=0;

int86 (0x33, &regs, &xregs) ;

if (regs.x.ax==0) {
m_error(167,209,472,309," No Mouse Available !");
button=3;
exit (0);

}

regs.x.ax=7;



regs.x.cx=3;
regs.x.dx=635;

int86 (0x33, &regs, &regs) ;
regs.x.ax=8;
regs.xX.cx=3;
regs.x.dx=475;

int86 (0x33, &regs, &regs) ;
show_mouse () ;

}

void show_mouse ()

{

regs.x.ax=1;
int86 (0x33, &regs, &regs) ;

}

void hide mouse ()

{

regs.x.ax=2;
int86 (0x33, &regs, &regs) ;

}

void init_port ()
/*** initial port ***/

{
regs.h.ah=0;
regs.h.al=code;
regs.x.dx=port;
int86 (0x14, &regs, &regs) ; .

}

void send port (int data)

/*** gend the data to serial port ***/

{
exrr=0;
regs.h.ah=1;
regs.h.al=data;
regs.x.dx=port;
int86 (0x14, &regs, &regs) ;
if (regs.h.ah&128)

m_error(167,209,472,309,“ SERIAIL, PORT SEND ERROR !");
err=1;
return;

runtime () ;

}

read port ()



/*** read the data from serial port *kk [

{

unsigned long time=0;

err=0;
do {
if (time>50000) {
nLerror(167,209,472,309," SERIAL PORT READ ERRCR !");
err=1;
return(0) ;
}
time++;
}
while (! (check stat () &256)) ;
regs.h.ah=2;

regs.x.dx=port;
int86 (0x14, &regs, &regs) ;
if (regs.h.ah&128) {
m_error(167,209,472,309," DATA TRANSFER ERROR !");
printf ("read %d\n",regs.h.al);
err=1;
return(0) ;

}

return regs.h.al;

}

check_stat ()

/*** check the status of serial port ***/

{

regs.h.ah=3;
regs.x.dx=port;
int86 (0x14, &regs, &regs) ;
return regs.x.ax;

}

void send function(int func,int datal, int data2)

/*** gend the function to microcontroller *¥*/

{
int r,dt;
err=0;
send_port (func) ;
r = read port();
if (ri1=func) {

m_error(167,209,472,309," DATA TRANSFER ERROR !");
erxr=1;
return;

delay(500) ;

send_port (datal) ;



}

dt = read port();

if (dt!=datal) {
m error(167,209,472,309,"  DATA TRANSFER ERROR !");
err=1;
return;

}

delay(500) ;

send port (data2) ;

dt = read port();

if (dt!=data2) {
m_error (167,209,472,309," DATA TRANSFER ERROR !");
err=1;
return;

}

void send commandl (int data)

/*** gend the command to microcontroller ***/

{

}

int dt;

err=0;

send port (data) ;

dt = read port();

if (dt!=data) {
m;error(167,209,472,309," DATA TRANSFER ERROR ") ;
err=1;
return;

}

void inittime ()

/*** display the time at initial state ¥**/

{

char s[20];

gettime (&t) ;

setfillstyle (SOLID_FILL, LIGHTGRAY) ;

bar(519,1,589,11);

setusercharsize(2,5,2,5);

settextstyle(0,0,USER_CHAR SIZE);

setcolor (BLACK) ;

sprintf (s, "%$02d:%$02d:%02d",t.ti_hour,t.ti min,t.ti_sec);
outtextxy(523,3,s);

getdate (&da) ;

setfillstyle (SOLID FILL,LIGHTGRAY) ;

bar(s1,1,137,11);

setusercharsize(2,5,2,5);

settextstyle (0,0,USER_CHAR SIZE);

setcolor (BLACK) ;

sprintf (s, "$02d-%02d-%d",da.da_mon,da.da_day,da.da_year) ;



outtextxy(55,3,8) ;

day str = da.da_day;
mon_str = da.da_mon;
yea str = da.da year;

}

void runtime()

/*** display the current time ***/

{

char s[20];

gettime (&t) ;

setfillstyle (SOLID FILL,LIGHTGRAY) ;

bar(519,1,589,11);

setusercharsize(2,5,2,5);

settextstyle(0,0,USER_CHAR SIZE) ;

setcolor (BLACK) ;

sprintf(s,"%02d:%02d:%02d",t.ti_hour,t.ti_min,t.ti_sec);

outtextxy(523,3,s);

if (t.ti hour==0 && t.ti_min==0 && t.ti_sec==0); {
getdate (&da) ;
setfillstyle (SOLID FILL,LIGHTGRAY) ;
bar(51,1,137,11);
setusercharsize(2,5,2,5);
settextstyle(0,0,USER_CHAR SIZE);
setcolor (BLACK) ;
sprintf (s, "$02d-%02d-%d",da.da_mon,da.da day,da.da_year) ;
outtextxy(55,3,s) ;

}

}

void click mouse ()

/*** receive the command from mouse ***/

{
regs.x.ax=3;
int86 (0x33, &regs, &regs) ;
button=regs.x.bx&3;
X=reds.x.CX;
y=regs.x.dx;
if (count==500) {
runtime() ;
count=0;
}

count=count++;

}

void key function()

/*** receive command from keyboard ***/



regs.h.ah=0x0c;
int86 (0x21, &regs, &regs) ;
key=inport (0x60) &255;

}

void function main()

/*** gelect function **x*/

{
do

click mouse() ;

key function() ;

if (x<=297 && X>=47 && y<=440 && y>=410) ({

if (button&l) {

hide_mouse() ;
f=1;
icond(47,410,297,440,"F1 DIRECTION FINDING");
function 1();
icon menu() ;
show_mouse () ;

}
}

if (x<=592 && X>=342 && y<=440 && y>=410) {
if (button&l) {

hide mouse() ;
£f=2;
icond(342,410,592,440,"F2 DIRECTION SET");
function 2();
icon menu() ;
show_mouse() ;

}
}

if (x<=592 && Xx>=342 && y<=475 && y>=445) {
if (button&l) {

hide mouse() ;
icond (342,445,592,475, "ESC QUIT") ;
£=10;
button=3;
function quit();
delay(500) ;
show_mouse () ;

}
}
if (key==0x3b) {
hide mouse() ;
£=1;
icond(47,410,297,440,"F1 DIRECTION FINDING") ;
function 1();
icon menu() ;
show_mouse () ;



if (key==0x3c) {
hide mouse();
£=2;
icond(342,410,592,440,"F2
function 2();
icon menu() ;
show_mouse () ;
}
if (key==0x10| |key==0x01) {
hide mouse() ;
icond (342,445,592,475,"ESC
£=10;
button=3;
function _quit();
delay(500) ;
show_mouse () ;
}
}
while (button!=3);

}

void clr_view()

{

if (num!=f) return;
setviewport (9,9,630,377,1) ;
clearviewport () ;
setviewport (0,0,639,479,0);

}

void function quit()

{
}

void function 1()

send commandl (QUIT) ;

/*** direction finding ***/

{

char s[50];

int datal=4;

int data2=0;

rfdata=0;

err=0;

num=£;

view2();

show_function ("DIRECTION FINDING") ;
m_operate (2, "TRANSFERING DATA") ;
delay(10) ;

send_function (FUNC1,datal,data2) ;
delay(10) ;

free (view_data) ;

if (err!=1) Hka(167,209,472,309,"

DIRECTION SET");

QUIT") ;

DATA TRANSFER SUCCESS") ;



}

icon graph(f) ;
show_mouse () ;
sel_graph() ;
hide mouse() ;

void function 2()

/*** direction set *¥¥*/

test:

{

}

‘data2

char s[50];

int degree,datal,data2;

int z1=0;

rfdata=0;

num=£f ;

view2();

show_function ("DIRECTION SET");

in _data(30,10,20, "DIRECTION DEGREE = "orgdr) ;

degree = d;
if (degree<l||degree>360) {.
in error();
zl=1;
goto test;
}
if (zl==1) ({
free(view_data);
}

datal = degree/90;
degree%90;
m_operate (2, "TRANSFERING DATA") ;
delay(10) ;
send_function (FUNC2,datal,data2) ;
free(view_data) ;
delay(10) ;
if (err!=1) m ok{167,209,472,309,"
icon graph(f);
circle_graph() ;
show_mouse () ;
sel_graph() ;
hide mouse() ;

void data_trans(int fn)

DATA TRANSFER O.K.

/*** transfer data from running part to view part ***/

{

if (fn==1) ({
for (i=1;i<=360;i++) {
data_view[i]l=rf_newl[i];

}

rfmax view=rfmax;

") ;



degmax_view=degmax;
vth _str=th str;
vtm_str=tm str;
vts_str=ts str;
vth _end=th end;
vtm_end=tm end;
vts_end=ts_end;
vday str=day str;
vmon_str=mon_str;
vyea str=yea str-1900;
strcpy (vname, "DIRECTION FINDING") ;
}
}

void function 5()

/*** function list data in numeric value ***/

{

num=£;
setfillstyle (SOLID FILL,WHITE) ;
bar(1,1,639,479);

view3 () ;

inittime();

select_page() ;
Setfillstyle(SOLID_FILL,WHITE);
bar(1,1,639,479);

viewl () ;

view2 () ;

inittime() ;

}

void select_page()

/*** select the page of data to list on screen ***/

{
int pag=1;
title view();
icon view();
deg_view(pag) ;
show mouse() ;
do {
click mouse() ;
key function();
if (x<=373 && X>=263 && y<=470 && y>=440) {
if (button&l) {
hide mouse() ;
icond (263,440,373,470,"F5 PREV") ;
if (pag > 1) {
pag=pag-1;
clear page();
deg_view(pag) ;



}

iconu(263,440,373,470,"F5 PREV") ;
show_mouse () ;

}
}

if (x<=497 && x>=387 && y<=470 && y>=440) {
if (button&l) {
hide mouse() ;
icond (387,440,497,470,"F6 NEXT") ;
if (pag < 3) {
pag=pag+l;
clear page() ;
deg view(pag) ;
}
iconu(387,440,497,470,"F6 NEXT") ;
show_mouse () ;
}
}

if (x<=621 && X>=511 && y<=470 && y>= 440)
if (buttonsl) {
hide mouse() ;
icond(511,440,621,470,"F10 EXIT");
button=5;
delay(200) ;
show_mouse () ;

}
}

if (key==0x3f) {
hide mouse() ;
icond(263,440,373,470,"F5 PREV") ;
if (pag > 1) {
pag=pag-1;
clear_page() ;
deg_view(pag) ;
}
iconu(263,440,373,470,"F5 PREV") ;
show_mouse () ;
}
if (key==0x40) {
hide mouse() ;
icond (387,440,497,470,"F6 NEXT") ;
if (pag < 3) {
pag=pag+1;
clear page();
deg view(pag) ;
}
iconu(387,440,497,470,"F6 NEXT") ;
show_mouse () ;
}
if (key==0x44) {
hide mouse () ;
icond (511,440,621,470,"F10 EXIT");
button=5;
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}

delay (200) ;
show _mouse() ;
}
}
while (button!=5) ;
hide mouse() ;

void view3 ()

/*** data list screen ***/

{

}

setcolor (MAGENTA) ;
rectangle(1,1,638,478);
rectangle(2,2,637,477) ;
rectangle(7,7,631,53);
rectangle(8,8,630,52);
rectangle(7,61,631,432);
setcolor (BLUE) ;

rectangle (8,62,630,431);
setfillstyle (SOLID_FILL,CYAN) ;
floodfill (3,3 ,MAGENTA) ;
setfillstyle (SOLID FILL,WHITE) ;
floodfill (10,10, MAGENTA) ;
setfillstyle (SOLID FILL,WHITE) ;
floodfill (10,100,BLUE) ;
setusercharsize(2,5,2,5);
settextstyle(0,0,USER_CHAR SIZE);
setcolorx (BLUE) ;

moveto (8, 80) ;

lineto(630,80);

outtextxy (20,68, "DEG. INPUT") ;

outtextxy (144,68, "DEG. INPUT") ;
outtextxy (268,68, "DEG. INPUT") ;
outtextxy (392,68, "DEG. INPUT") ;
outtextxy (516,68, "DEG. INPUT") ;

outtextxy(ZO,lB,"NAME");
outtextxy(20,37,“DATE");

outtextxy (400,18, "START TIME") ;
outtextxy(400,37," END TIME");
outtextxy (170,18, "DEGREE MAXIMUM =");
outtextxy (170,37, "DATA MAXIMUN =");
outtextxy (575,37, "PAGE") ;

void title view() [HrEkE CHANGE THE VALUE

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

/*** view the value of degree and level at maximun point ***/

{

char s[20];
setusercharsize(2,5,2,5);



settextstyle(0,0,USER CHAR SIZE);
setcolor (BROWN) ;
sprintf (s, "%$s",vname) ;
outtextxy(65,18,s);

sprintf (s, "$02d-%02d-%4d",vmon_stxr,vday str,vyea_str+1900) ;

outtextxy(65,37,s8);

sprintf (s, "%$3d",degmax view) ;
outtextxy(307,18,s);

sprintf (s, "%3d", rfmax view) ;
outtextxy(307,37,s);

sprintf(s,"%Ozd:%ozd:%ozd",vth;str,vtm_str,vts_str);

outtextxy(490,18,s);

sprintf(s,"%Ozd:%OZd:%Ozd",vth_end,vtannd,vts_end);

outtextxy(490,37,s);

}
void icon view()
{
iconu(263,440,373,470,"F5 PREV") ;
iconu(387,440,497,470,"F6  NEXT");
iconu(511,440,621,470,"F10 EXIT");
}
void clear_page()
{

Setfillstyle(SOLID_FILL,WHITE);
bar(10,85,627,428) ;

}

*********/

void deg view(int page) /**%*%%%  THIS FUNCTION TOO

/***  display the value of degree and signal level of every direction

***/

int deg,dx,dy;

char s(8];

setcolor (LIGHTGRAY) ;

moveto (132,62) ;
lineto(132,431);

moveto (256,62) ;
lineto(256,431);

moveto (380,62) ;
lineto(380,431);

moveto (504, 62) ;
lineto(504,431);
Setfillstyle(SOLID_FILL,WHITE);
bar (610,34,620,48);
setusercharsize(2,5,2,5);
settextstyle(0,0,USER_CHAR SIZE);
setcolor (BROWN) ;
sprintf (s, "%d",page) ;
outtextxy(613,37,s) ;



for (deg=1;deg<=120;deg++) {

if (deg<=24) {
dx=20;
dy=78+ (14*deg) ;

}

if (deg>=25 && deg<=48) {
dx=144;
Ay=78+ (14* (deg-24)) ;

}

if (deg>=49 && deg<=72) {
dx=268;
dy=78+(14* (deg-48) ) ;

}

if (deg>=73 && deg<=96) {
dx=392;
dy=78+(14* (deg-72)) ;

}

if (deg>=97 && deg<=120) {
dx=516;
dy=78+ (14* (deg-96) ) ;

}

setusercharsize(2,5,2,5);

settextstyle(0,0,USER_CHAR SIZE);

if (page==1) {
sprintf (s1, "%3d",deg) ;
sprintf (s2, "$3d",data_view[degl) ;

}

if (page==2) {
sprintf (s1,"%3d4d",deg+120) ;
sprintf (s2,"%3d",data view[deg+120]) ;

}

if (page==3) {
sprintf (s1, "%3d",deg+240) ;
sprintf (s2, "%$3d",data_view[deg+240]) ;

}

setcolor (BLUE) ;

outtextxy (dx,dy,sl) ;

setcolor (BLUE)-;

outtextxy (dx+32,dy, "=") ;

setcolor (BLUE) ;

outtextxy (dx+45,dy, s2) ;

}
}

void function 6 ()

/*** function select port number ***/

char p;

num=£;

view2 () ;

show_function (" PORT SELECT") ;



}

setlinestyle(0,0,1);
setcolor (GREEN) ;
rectangle (250,150,595, 250) ;
setfillstyle (SOLID FILL,GREEN) ;
floodfill (272,202, GREEN) ;
setcolor (WHITE) ;
rectangle (265,160,580,240) ;
setfillstyle (SOLID_ FILL,O0);
floodfill (300,220, WHITE) ;
textcolor (WHITE) ;
gotoxy(37,13) ;
printf ("SELECT PORT (l=coml or 2=com2)
p=getche() ;
if (p=='1") {

port=0;
}

if (p=='2") {
port=1;
}

init port();
Setfillstyle(SOLID_FILL,LIGHTGRAY);
floodfill (400,200, MAGENTA) ;

void linear graph()

/*** build the linear graph structure ***/

{

setviewport(9,9,630,377,1) ;
setfillstyle (SOLID FILL,WHITE) ;
bar(l,1,620,367);

linear line(f);

setcolor (BLUE) ;
setlinestyle(0,0,2);

moveto (120,330) ;
lineto(120,338);
moveto(210,330) ;
lineto(210,338);

moveto (300,330) ;
lineto(300,338);

moveto (390,330) ;
lineto(390,338);

setcolor (BLUE) ;
setusercharsize(2,5,2,5);
settextstyle (0,0,USER_CHAR SIZE);
outtextxy(27,343,"0");
outtextxy(113,343,"90");
Outtextxy(199,343,“180“);
outtextxy(289,343,"270");
outtextxy(379,343,"360");
outtextxy (440,335, "Angle (degree)");
setusercharsize(1,2,1,2);

");



deg_level(f);
setviewport (0,0,639,479,0) ;
}

void circle_graph()

/*** build the circle graph structure ***/

setviewport(9,9,630,377,1);
setfillstyle(SOLID_FILL,WHITE);
bar(1,1,620,367);

setcolor (BLUE) ;
setlinestyle(0,0,2);
rectangle(30,50,370,350);
rectangle (28,48,372,352) ;
cir line(f);

setcolor (BLUE) ;
setusercharsize(2,5,2,5);
settextstyle (0,0,USER_CHAR SIZE);
outtextxy(l97,57,"0“);
outtextxy(337,197,"90");
outtextxy(189,337,"180");
outtextxy(40,197,"270") ;
outtextxy(263,76,"30“);
outtextxy(316,127,"60");
outtextxy (313,268, "120") ;
Outtextxy(261,319,"150");
outtextxy(115,319,"210");
outtextxy (60,268, "240") ;
outtextxy (60,127, "300") ;
outtextxy (115,76, "330") ;
setcolor (BLUE) ;
setlinestyle(0,0,2);
moveto (200,200) ;
lineto(200,70);
deg_level(f);

setviewport (0,0,639,479,0) ;

}

void in data(int x,int y,int ind, char chl1([50],char ch2{10])

/*** get the value of degree from keyboard (use in "direction set") *xk [

{

char s(6];
save_yiew(170,100,475,200);
setlinestyle(0,0,1);

setcolor (GREEN) ;

rectangle (170,100,475,200) ;
setfillstyle (SOLID_ FILL,GREEN) ;
floodfill (172,152,GREEN) ;
setcolor (WHITE) ;



}

rectangle(185,110,460,190);
setfillstyle (SOLID_ FILL,O0);
floodfill (200,170, WHITE) ;
textcolor (15) ;

gotoxy (x,Y) ;

printf (chl) ;

gotoxy (x+ind,y) ;

gets(s);

sscanf (s,ch2, &d) ;
runtime() ;

free(view_data);

void m error(int xi,int yl,int x2,int y2,char ch[50])

/*** show the interrupt message when found the error ***/

{

}

err=1;

save_view(x1,y1l,x2,y2);

sound (2000) ;

setlinestyle(0,0,1);

setcolor (RED) ;

rectangle (x1,y1,x2,y2) ;
setfillstyle (SOLID FILL,RED) ;
floodfill (x1+20,y1+20,RED) ;
setcolor (LIGHTGRAY) ;

rectangle (x1+15,y1+10,x2-15,y2-10) ;
nosound () ;

setcolor (LIGHTGRAY) ;
settextstyle(1,0,1);

outtextxy (x1+5,y1+25,ch) ;

setcolor (GREEN) ;
settextstyle(0,0,1);

outtextxy (x1+35,y1+60, "Press any key to continue");
getch() ;

runtime() ;

free (view_data) ;

void nf ok(int x1,int y1,int x2,int y2,char ch[50])

/*** ghow the message when complete the hardware check *¥**/

{

save view(xl,yl,x2,y2);
setlinestyle(0,0,1);

setcolor (MAGENTA) ;

rectangle (x1,y1,x2,y2);
Setfillstyle(SOLID_FILL,GREEN);
floodfill (x1+2,y1+2,MAGENTA) ;
setcolor (YELLOW) ;

rectangle (x1+15,y1+10,x2-15,y2-10) ;



}

setcolor (YELLOW) ;
settextstyle(1,0,1);
outtextxy (x1+5,y1+25,ch) ;
delay(200) ;

free (view_data) ;

void in_errox()

/*** show the message when enter incorrect degree ***/

{

}

save;viewl(167,209,472,309);
setlinestyle(0,0,1);

setcolor (RED) ;

rectangle (167,209,472,309) ;
setfillstyle (SOLID_FILL, RED) ;
floodfill (190,250,RED) ;
setcolor (WHITE) ;

rectangle (175,219,462,299) ;
setcolor (YELLOW) ;
settextstyle(1,0,1);
O}lttextxy(205,249, "  Enter DEGREE = 1-360");
runtime() ;

void m_operate(int col,char chl[50])

/*** show the message while something operate *k% [

{

}

setviewport (0,0,639,479,0);
save;view(167,209,472,309);
setlinestyle(0,0,1);
setcolor (col) ;
rectangle(167,209,472,309) ;
setfillstyle (SOLID FILL,col);
floodfill(170,212,col) ;
setcolor (YELLOW) ;

rectangle (182,219,457,299) ;
setcolor (YELLOW) ;
settextstyle(1,0,1);
outtextxy(230,260,chl) ;
delay(100) ;

runtime () ;

void show function(char ch[50])

/*** show the menu title ***/

{

setviewport (9,382,630,403,1) ;



clearviewport () ;

setviewport (0,0,639,479,0);
setcolor (MAGENTA) ;
rectangle(7,380,632,405) ;
rectangle(8,381,631,404);
setfillstyle (SOLID FILL,GREEN) ;
floodfill (9,382, MAGENTA) ;
settextjustify (CENTER TEXT,TOP_TEXT) ;
settextstyle(1,01);

setcolor (BLUE) ;
outtextxy(280,383,ch);
settextjustify (LEFT TEXT,TOP_TEXT) ;

}

void icon graph(int fn)

/*** show the menu ***/

{

if (fn==1) {
iconu(47,410,297,440,"F1 LINEAR GRAPH") ;
iconu(342,410,592,440,"F2 CIRCLE GRAPH") ;
iconn(47,445,297,475);
iconu(342,445,592,475,"F10 CANCEL") ;

}

if (fn==2) {
iconn(47,410,297,440) ;
iconn (342,410,592, 440) ;
iconu(47,445,297,475,"F3 START") ;
iconu(342,445,592,475,"F10 CANCEL") ;

}

if (fn==3) {
iconu(47,410,297,440,"F1 LINEAR GRAPH") ;
iconu(342,410,592,440,"F2 CIRCLE GRAPH") ;
iconu(47,445,297,475,"F3 VIEW DATA");
iconu(342,445,592,475, "F10 CANCEL") ;

}

}

void sel_graph/()

/*** gelect the type of graph to show (while finding the direction) *xk [

{

int g=0;
err=0;
if (£==2) g=2;
do {
graph: click mouse() ;

key function() ;
if (x<=297 && X>=47 && y<=440 && y>=410) {
if (button&l && f==1) {
hide mouse() ;



iconu(342,410,592,440,"F2 CIRCLE GRAPH");

icond(47,410,297,440, "F1 LINEAR GRAPH") ;
iconu(47,445,297,475, "F3 START") ;
g=1;

linear graph();
show_mouse () ;

}
}
if (x<=297 && X>=47 && y<=440 && y>=410) {

if (button&l && f==1) {
hide mouse() ;

iconu(47,410,297,440,"F1 LINEAR GRAPH") ;
icond(342,410,592,440, "F2 CIRCLE GRAPH") ;
iconu(47,445,297,475, "F3 START") ;

g=2;

circle graph() ;
show_mouse () ;
}
}
if (x<=297 && X>=47 && y<=475 && y>=445) {
if (buttongl) {
if (g==0)goto graph;
hide mouse() ;
icond (47, 445,297,475, "F3 START") ;
iconn(342,445,592,475) ;
send commandl (RUN) ;
show_mouse () ;
run(f,q) ;
hide mouse() ;
if (£==2) {
show _mouse () ;
goto past;
}
data_trans(1);
icon_graph(3) ;
show_mouse () ;
sel_graph file();
past: button=4;
delay(500) ;
}
}

if (x<=592 && X>=342 && y<=475 && y>=445) {
if (buttohs&l) {
hide mouse() ;
icond(342,445,592,475,"F10 CANCEL") ;
send,_commandl (CANCEL) ;
button=4;
err=15;
delay(300) ;
show_mouse () ;
}
}

if (key==0x3b&&f==1) {



pastl:

}

hide mouse() ;
iconu(342,410,592,440, "F2
icond(47,410,297,440,"F1
iconu(47,445,297,475,"F3
g=1;

linear_ graph() ;
show_mouse () ;

if (key==0x3c&&f==1) {

hide mouse() ;
iconu(47,410,297,440,"F1
icond(342,410,592,440, "F2
iconu(47,445,297,475,"F3
g=2;

circle_graph() ;
show_mouse () ;

if (key==0x3d) {

if (g==0)goto graph;

hide mouse() ;

icond(47,445,297,475,"F3

ican(342,445,592,475) ;

send _commandl (RUN) ;

show_mouse () ;

key=0x00;

run(f,qg);

hide mouse() ;

if (£==2) {
show_mouse() ;
goto pastl;

}

data_trans(l);

icon _graph(3);

show_mouse () ;

sel graph file();

button=4;

delay(500) ;

if (key==0x44) {

}

hide mouse();
icond(342,445,592,475,"F10
send_commandl (CANCEL) ;
button=4;

err=15;

delay (500) ;

show_mouse () ;

while (button!=4) ;

}

void sel graph file()

CIRCLE GRAPH") ;
LINEAR GRAPH") ;
START") ;

LINEAR GRAPH");
CIRCLE GRAPH") ;
START") ;

START") ;

CANCEL") ;



[*¥** gelect tﬁe type of data to show (after the end of finding) *¥*/

{

view_1:

view 2:

int i,a=0;
£=3;
show_function(vname) ;
do {
click mouse() ;
key function() ;
if (x<=297 && X>=47 && y<=440 && y>=410) {
if (button&l) {

a=1;
hide mouse() ;
iconu(342,410,592,440,"F2 CIRCLE GRAPH");
iconu(47,445,297,475,"F3 VIEW DATA");
icond (47,410,297,440,"F1 LINEAR GRAPH");

linear graph();
setviewport(9,9,630,377,1) ;
px[1]1=31;
py[11=330-data view([1];
putpixel (px[1],py[1] ,RED) ;
for (i=2;i<=360;i++) {
scanl (i,data view[i],px[i-1],py[i-1]);
}
positionl (degmax_view, GREEN) ;
show deg_level (3,degmax_view) ;
setviewport(0,0,639,479,0);
show mouse () ;
}
}
if (x<=592 && x>=342 && y<=440 && y>=410) {
if (buttons&l)

a=2;
hide mouse() ;
iconu(47,410,297,440,"F1 LINEAR GRAPH") ;
iconu(47,445,297,475,"F3 VIEW DATA");
icond(342,410,592,440,"F2 CIRCLE GRAPH") ;

circle graph() ;
setviewport (9,9,630,377,1) ;
setcolor (DARKGRAY) ;
moveto (200, 200) ;
lineto{200,70);
cx[O]=(data;view[360]/2)*cos((360+270)*M_PI/180.0)+200;
cy[O]:(data_View[360]/2)*sin((360+27o)*M_PI/180.0)+200;
putpixel (cx [0],cy[0] ,RED) ;
for(i=1;i<=360;i++) {
scan2 (i,data view[i],cx[i-1],cy[i-1]);
}
position2 (degmax_view,130,GREEN) ;
show_deg level (3,degmax view) ;
setvie-5Xwport (0,0,639,479,0);
show_mouse() ;



view 11:

view 12:

}

if (%x<=297 && x>=47 && y<=475 && y>=445) {
if (button&l) {

}

}

hide mouse() ;
iconu(47,410,297,440,"F1
iconu(342,410,592,440, "F2
icond(47,445,297,475,"F3
function 5();
icon graph(3) ;
show_function (vname) ;
show_mouse () ;
if (a==1) {

button=0;

goto view_11;
}
if (a==2) {

button=0;

goto view_12;

}

LINEAR GRAPH") ;
CIRCLE GRAPH");
VIEW DATA");

if (x<=592 && x>=342 && y<=475 && y>=445) {
if (buttonsl) {

}

}

hide mouse() ;

icond (342, 445,592,475, "F10
send commandl (CANCEL) ;
button=4;

delay(300) ;

show_mouse () ;

if (key==0x3b) {

}

a=1;

hide mouse() ;
iconu(342,410,592,440,"F2
iconu(47,445,297,475,"F3
icond(47,410,297,440,"F1
linear graph();

setviewport (9,9,630,377,1);
px[1]1=31;
py[11=330-data_view[1];
putpixel (px[1] ,py[1] ,RED) ;
for(i=2;i<=360;i++) {

}

scanl (i,data view[i] ,px[i-

positionl (degmax view,GREEN) ;
show_deg_level (3, degmax_view) ;
setviewport (0,0,639,479,0);
show_mouse () ;

if (key==0x3c) {

a=2;

hide mouse() ;

CANCEL") ;

CIRCLE GRAPH") ;
VIEW DATA");
LINEAR GRAPH") ;

1],pyl(i-11);



iconu(47,410,297,440,"F1 LINEAR GRAPH") ;
iconu(47,445,297,475,"F3 VIEW DATA");
icond (342,410,592, 440,"F2 CIRCLE GRAPH") ;
circle graph() ;
setviewport(9,9,630,377,1);
setcolor (DARKGRAY) ;
moveto (200,200) ;
lineto(200,70) ;
cx[O]=(data_view[360]/2)*cos((360+270)*M_PI/180.0)+200;
cy[O]=(data_view[360]/2)*sin((360+270)*M_PI/180.0)+200;
putpixel (cx[0],cy[0] ,RED) ;
for(i=1;i<=360;i++) {

scan2 (i,data view[i],cx[i-1},cy[i-1]);
}

position2 (degmax _view, 130,GREEN) ;
show_deg level (3,degmax view);
setviewport (0,0,639,479,0);
show_mouse () ;

}

if (key==0x3d) {
hide mouse() ;

iconu(47,410,297,440,"F1 LINEAR GRAPH");
iconu(342,410,592,440,"F2 CIRCLE GRAPH") ;
icond (47,445,297,475,"F3 VIEW DATA");

delay (50) ;
function 5();
icon graph(3);
show_function (vname) ;
show_mouse() ;
if(a==1) {
key=0x00;
delay(50) ;
button=0;
goto view_1;
}
if(a==2) {
key=0x00;
delay(50) ;
button=0;
goto view_2;
}
}
if (key==0x44) {
hide mouse(};
icond(342,445,592,475,"F10 CANCEL") ;
send commandl (CANCEL) ;
button=4;
delay(500) ;
show_mouse () ;
}
}
while (button!=4) ;

}



void in rfdata(int n)

/*** read the signal level data from ADC to rf new ***/

setviewport (0,0,639,479,0) ;
indexil=read port() ;
delay (50) ;
send port (index1) ;
if (index1==DATA END) goto dtend;
rfdata=read port () ;
rf_new[n]=rfdata;
dtend: delay(3);
setviewport (9,9,630,377,1) ;
}

void run(int fn,int g)
/*** finding the direction ***/

{
if (g==1) {
hide mouse() ;
linear(fn);
show_mouse() ;
}
if(g==2) {
hide mouse() ;
cir(fn);
show_mouse () ;
}
}

void datamax()

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

/* compare the value from each direction to find the direction */
/* of the strongest signal , display this degree and value to */
/* the motor and then send the command to control antenna goes */

/* to that direction * /
/******************************************************************/

{
int ax,ay,l,deg,datal,data2;
char s[10];
ay=rf new(1];
ax=1;
for(1=2;1<=360;1++) {
if (ay<rf new([l]) {
ay=rf newl[l];
ax=1;

}



}

deg=360-ax;

datal=deg/90;

data2=deg%90;
setusercharsize(2,5,2,5);
settextstyle (0,0,USER_CHAR SIZE);
setcolor (BLUE) ;

outtextxy (210,15, "MAX DEGREE =");
outtextxy(210,30," RF SIGNAL =");
sprintf (s, "%3d",ax);
outtextxy(333,15,s8);
sprintf (s, "%$3d",ay) ;
outtextxy(333,30,s);
send;function(FUNC3,datal,dataZ);
delay(100) ;

send_commandl (RUN) ;

rfmax=ay;

degmax=ax;

}

void cir{int fn)

/************************************************/
/* display the circle graph, */
/* receive the signal level of each direction */

/* and display at the monitor as circle graph */
/************************************************/

{
if (fn==1) {
int rp,1;
int n=1;
rp=130;
gettime (&t) ;
th str = t.ti hour;
tm str = t.ti min;
ts_str = t.ti sec;
day str = da.da_day;
mon_str = da.da_mon;
yea_str = da.da_year;
in rfdata(n);
cx [n] = (rfdata/2) *cos (270*M_PI/180.0)+200;
cy[n]=(rfdata/2)*sin(270*M_PI/180.0)+200;
setviewport(9,9,630,377,1);
position2 (n, rp,GREEN) ;
putpixel (cx[n],cy[n] ,RED) ;
show_deg_level (fn,n) ;
send port (rfdata) ;
do {
n=n+l;
in rfdata(n);
if (index1==DATA END) {
button=5;



n=n-1;
goto outcl;
}
position2 (n-1,rp,WHITE) ;
position2 (n, rp,GREEN) ;
scan2 (n, rfdata,cx[n-1],cy[n-11);
if (n==2| |n==182) {
setcolor (DARKGRAY) ;
moveto (200, 70) ;
lineto(100,330);

if (n==92| |n==272) {
setcolor (DARKGRAY) ;
moveto(70,200) ;
lineto(330,200);

if (n==31] |n==211) {
setcolor (LIGHTGRAY) ;
moveto (135,312) ;
lineto(256,87) ;

if (n==62| |n==242) {
setcolor (LIGHTGRAY) ;
moveto (87,264) ;
lineto(312,134);

if (n==332| |[n==152) {
setcolor (LIGHTGRAY) ;
moveto(135,87) ;
lineto(256,312) ;

if (n==301| |n==121) ; {
setcolor (LIGHTGRAY) ;
moveto (87,135) ;
lineto(312,265) ;

}

-if ((n%10)==0) cir_ line(fn);
if ((n%10) !'=0) delay(15);
show deg level(fn,n);
send_port (rfdata) ;

outcl: if (n>4) {
for (1=n-3;l<=n;1l++) {
setcolor (RED) ;
moveto (cx [1],cy[1]);
lineto(cx[1-1],cy[1-11);
}
}
}
while (button!=5) ;
button=0;
gettime (&t) ;
th end = t.ti_hour;
tm end = t.ti min;



ts end = t.ti_sec;
position2 (n,rp,GREEN) ;
cx [0]=cx[360];
cy[0]=cy[360] ;
datamax () ;
do {
indexl=read port () ;
if (index1==DATA END) {
button=5;
goto outc2;
}
n=n-1;
position2 (n+1,rp,WHITE) ;
position2 (n,rp,GREEN) ;
cir line(fn);
show deg level (fn,n);
setcolor (RED) ;
if (n<358) {
for (l=n;l<=n+2;1++) {
moveto (cx[1],cy[1]) ;
lineto(cx[1+1],cy[1+1]);
}
}

setviewport (0,0,639,479,0);
outc2: send port (index1) ;
setviewport (9,9,630,377,1);
}

while (button!=5) ;
setviewport (0,0,639,479,0);
}
if (fn==2) {
int rp,1;
int n=1;
rp=130;
setviewport (9,9,630,377,1);
setcolor (WHITE) ;
moveto (200,200) ;
lineto(200,70) ;
. do {
indexl=read port () ;
if (index1==DATA END) {
button=5;
n=n-1;
goto outc3;
}
position2 (n-1,rp,WHITE) ;
position2 (n, rp,GREEN) ;
cir_line(fn);
show_deg level (fn,n);
n=n+1l;
setviewport (0,0,639,479,0);
outc3: send_port (index1) ;
delay(28) ;



setviewport(9,9,630,377,1);
}
while (button!=5) ;
position2 (n, rp,GREEN) ;
setviewport (0,0,639,479,0);
}
}

void position2(int rad,int input,int color)

/*** draw the line to show current degree (circle graph) *kk [

{

int cx,cy;
cx=input*cos ( (rad+270) *M_PI/180.0)+200;
cy=input*sin((rad+270)*M_PI/180.0)+200;
setcolor {color) ;

setlinestyle(0,0,2);

moveto (200,200) ;

lineto(cx,cy);

}

void scan2 (int rad,int input,int cx1,int cyl)

/*** draw the line from previous point to current point (circle graph)
kkk [

cx [rad] = (input /2) *cos ( (rad+270) *M_PI1/180.0)+200;
cy [rad] = (input/2) *sin((rad+270) *M_PI/180.0)+200;
setcolor (RED) ;

setlinestyle(0,0,1);

moveto (ex[rad] ,cy(rad]) ;

lineto(cxl,cyl) ;

}

void cir_line(int fn)

/*** draw the axis of circle graph ***/

if (fn==1] |fn==3) {
setcolor (DARKGRAY) ;
setlinestyle(0,0,2);
moveto (70,200) ;
lineto(330,200);
moveto (200, 70) ;
lineto(200,330);
circle (200,200,128) ;
circle(200,200,64);
setcolor (LIGHTGRAY) ;
setlinestyle(0,0,1);
circle(200,200,96) ;



circle(200,200,32);
moveto (135,87) ;
lineto(265,312);
moveto(87,135);
lineto-5X(312,265);
moveto (135,312) ;
lineto(265,87) ;
moveto(87,264) ;
lineto(312,134);

if (fn==2) {
setcolor (DARKGRAY) ;
setlinestyle(0,0,2);
moveto(70,200) ;
lineto(85,200) ;
moveto(315,200) ;
lineto(330,200);
moveto (200, 70) ;
lineto(200,85) ;
moveto (200,315) ;
lineto(200,330);
moveto(135,87) ;
lineto(142,100);
moveto (257,299) ;
lineto(265,312);
moveto (87,135) ;
lineto(100,142);
moveto (299,257) ;
lineto(312,265);
moveto (135,312) ;
lineto(142,299);
moveto (257,100) ;
lineto (265,87) ;
moveto (87, 264) ;
lineto(100,257) ;
moveto (299,142) ;
lineto(312,134);
setcolor (LIGHTGRAY) ;
setlinestyle(0,0,1);
circle (200,200,128) ;

}
}

void positionl(int x,int color)

/*** draw the vertical line to show current degree (linear graph) ***/

{

setcolor {color) ;
setlinestyle(0,0,2);
moveto (x+30,329) ;
lineto (x+30,70) ;



void scanl(int x,int input,int px1,int pyl)

/*** draw the line from previous point to current point (linear graph )
***/

px [x] =30+x%;

py [x]=330-input;
setcolor (RED) ;
setlinestyle(0,0,1);
moveto (px [x] ,py [x]) ;
lineto (px1,pyl) ;

}

void linear (int £n)

/*****************************************************/
/* display the linear graph, */
/* receive the signal level of each direction */

/* and display it at the monitor as linear graph */
/*****************************************************/

{
if (fn==1) {
int 1;
int n=1;
gettime (&t) ;
th_str = t.ti_hour;

tm str = t.ti min;
ts_str = t.ti sec;
day str = da.da day;
mon_str = da.da_mon;
yea str = da.da year;
in rfdata(n);
px[1]1=31;

py[11=330-rfdata;
setviewport(9,9,630,377,1) ;
positionil (1,GREEN) ;
putpixel (31,py[n] ,RED) ;
show _deg level(fn,n);
linear line(fn);
send_port (rfdata) ;
do {
n=n+1;
in rfdata(n);
if (index1==DATA END) {
button=5;
n=n-1;
goto outpl;
}
positionl (n-1,WHITE) ;
positionil (n,GREEN) ;



scanl (n, rfdata,px[n-1],py[n-11);
show_deg level (fn,n);
linear_line(fn);
delay(10);
send port (rfdata) ;
outpl: setcolor (RED) ;
if (n>3) |
for(l=n-2;1l<=n;1++) {
moveto (px (1] ,py[1]);
lineto (px[1-1],py[1-1]);
}
}
}

while (button!=5) ;
button=0;
positionl (n, GREEN) ;
gettime (&t) ;
th end = t.ti hour;
tm end = t.ti min;
ts end = t.t
datamax() ;
do {
indexl=read port () ;
if (index1==DATA END) {
button=5;
goto outp2;
}
n=n-1;
positionl (n+1, WHITE) ;
positionl (n,GREEN) ;
show_deg_level (fn,n) ;
linear line(fn);
setcolor (RED) ;
delay(28) ;
if (n<355) {
for (1=n;1l<=n+5;1l++) {
moveto (px[1],py[1]);
lineto (px[1+1],py[1+1]);
}
}
setviewport (0,0,639,479,0);
outp2: send_port (index1) ;
setviewport(9,9,630,377,1);
}
while (button!=5) ;
setviewport (0,0,639,479,0);

}

if (fn==2) {
int 1;
int n=1;
setviewport(9,9,630,377,1);
do {

indexl=read port () ;



if (index1==DATA END) {
button=5;
n=n-1;
goto outp3;
}
positionl (n-1,WHITE) ;
positionl (n,GREEN) ;
show_deg level (fn,n);
linear line(fn);
n=n+1;
setviewport (0,0,639,479,0);
outp3: send_port (index1) ;
setviewport(9,9,630,377,1);
}

while (button!=5);
positionl (n,GREEN) ;
setviewport (0,0,639,479,0) ;

}
}

void linear line(int fn)

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

/* draw the axis and grid of linear graph * /
/* fn = 1 or 3 : horizontal line */
/* fn =2 : vertical line */
/***********************************************/

{

setcolor (BLUE) ;

setlinestyle(0,0,2);

moveto (30,60) ;

lineto(30,330);

lineto(395,330);

if (fn==1 || £n==3) {
setcolor (LIGHTGRAY) ;
setlinestyle(0,0,1);
moveto (30,74) ;
lineto(393,74);
moveto (30,138);
lineto(393,138);
moveto(30,202) ;
lineto(393,202);
moveto (30, 266) ;
lineto(393,266);

}

if (fn==2) {
setcolor (LIGHTGRAY) ;
setlinestyle(0,0,1);
moveto (120,329) ;
lineto(120,70) ;
moveto(210,329);
lineto(210,70) ;



moveto (300,329) ;
lineto(300,70);
moveto (390,329) ;
lineto(390,70);
moveto (30,202) ;
lineto(393,202);

}
}

void deg level (int £fn)

/*** show the initial value of degree and signal level before start *k% [

{

if (fn==1) ({
setusercharsize(2,5,2,5);
settextstyle(0,0,USER_CHAR SIZE) ;
setcolor (GREEN) ;
outtextxy (20,15, "NOW DEGREE
outtextxy(20,30," RF SIGNAL

0") ;
0");

if (fn==2)
setusercharsize(2,5,2,5);
settextstyle (0,0,USER_CHAR SIZE);
setcolor (GREEN) ;
outtextxy (120,20, "NOW DEGREE = o");

}
}

void show_deg_level (int fn,int n) /***%%% CHANGE VARIABLE rf new
*kdkkk [

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

/* show value of degree and signal level */
/* fn=1 : show degree and level between running motor */
/* fn=2 : show the degree only (use in function Direction set) * /
/* fn=3 : show degree and level at maximum point */

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

{
if (fn==1) ({

char s[10];
Setfillstyle(SOLID_FILL,WHITE);
bar(135,8,170,45);
setusercharsize(2,5,2,5);
settextstyle(0,0,USER_CHAR SIZE);
setcolor (GREEN) ;
sprintf (s, "%3d",n) ;
outtextxy(142,15,s);
sprintf (s, "%3d",rf_new([n]);
outtextxy(142,30,s) ;

}

if (fn==2) {



char s([10];
setfillstyle (SOLID FILL,WHITE) ;
bar(233,10,280,30);
setusercharsize(2,5,2,5);
settextstyle(0,0,USER_CHAR SIZE) ;
setcolor (GREEN) ;
sprintf (s, "¥34",n) ;
outtextxy(238,20,s);

}

if (fn==3) {
char s[30];
setfillstyle (SOLID_FILL,WHITE) ;
bar(15,12,380,43);
setusercharsize(2,5,2,5);
settextstyle(0,0,USER_CHAR SIZE);
setcolor (LIGHTBLUE) ;
outtextxy(ZlO,lS,"(MAX) DEGREE =") ;
outtextxy(210,30," RF SIGNAL =");
outtextxy (20,15, "START TIME") ;
outtextxy(20,30," END TIME");
setcolor (GREEN) ;
sprintf (s, "$3d",n);
outtextxy(335,15,s) ;
sprintf (s, "%$3d", rfmax view) ;
outtextxy(335,30,8);
sprintf (s, "$02d:%02d:%$02d",vth_str,vtm str,vts_str);
outtextxy(112,15,s) ;
sprintf(s,"%02d:%02d:%02d",vth;end,vtm;end,vts_end);
outtextxy(112,30,s) ;

}

}

void message (int x1,int yl1,int x2,int y2,char chi[50],char ch2[15])

/*** show the any message ***/

{

runtime() ;

save view(x1,yl,x2,y2);
setlinestyle(0,0,1);

setcolor (RED) ;
rectangle(x1,vy1,x2,y2);
setfillstyle (SOLID_FILL,RED) ;
floodfill (x1+20,y1+20,RED) ;

setcolor (YELLOW) ;

rectangle (x1+15,y1+10,x2-15,y2-10) ;
setcolor (YELLOW) ;
settextjustify (CENTER TEXT,TOP_TEXT) ;
setusercharsize(3,5,2,5);
settextstyle (1,0,USER_CHAR SIZE);
outtextxy(((x2-x1)/2)+x1,yl+22,chl);
setcolor (YELLOW) ;

outtextxy ( ( (x2-x1) /2) +x1,yl+46,ch2) ;



}

setcolor (YELLOW) ;

settextstyle(0,0,1);

outtextxy ( ( (x2-x1) /2) +x1,y2-26, "press any key to continue');
settextjustify (LEFT_ TEXT,TOP_TEXT) ;

getch() ;

runtime() ;

free (view_data) ;

void function_text ()

/*** ending window ***/

{

clrscr () ;

textcolor (GREEN+BLINK) ;

gotoxy (13,12) ;

cprintf ("==================s==== s=m==—mcz===soooo==s "y,
gotoxy (13,13) ;

cprintf (7| ") ;
gotoxy (13,14) ;

cprintf ("] ¥
gotoxy(13,15) ;

cprintf (=== = ===");
textcolor (GREEN+BLINK) ;

gotoxy(17,13) ;

cprintf (" PROGRAM DIRECTION FINDER") ;
gotoxy (17,14) ;

cprintf (" THANK YOU") ;
gotoxy(1,8);

delay(300);
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PROGRAM CONTROL MOTOR

ORG 0000H
LJMP MAIN
ORG 0030H
MAIN: CLR IE.7
MOV SCON, #50H
MoV TCON, #40H %
MOV TMOD, #20H
MOV TH1, #0FAX
MOV DCON, #80H
MOV DPTR, #0FCO3H
MOV A, #83H
MOV R3,#00H
CONTRWD : MOVX @DPTR,A
DJINZ R3, CONTRWD
DEC DPL
MOVX A,@DPTR
SETB 0E4H
MOVX @DPTR, A
MOV - R4,3:#00H
MoV R7,#0%H
MOV R6, #00E
LCALL SAVESTEP
MOV DPTR, #0FCOCH
CCC: MOV A,#03H
MOVX @DPTR, A
LCALL TRANSMIT
CLR RI
LCALL RECEIVE
CJINE A, #03H,CCC
MENU: LCALL RECCODE

LCALL CHKFUNCT'

CJNE
AJMP

R4, #0AH, MENU
MAIN

;************************************************

;*****

;*****

< TRANSMIT >
TRANSMITION DATA TO COMPUTER

e d ¥k W

%k k¥

;*************************i**********************

TRANSMIT:

MOV
JNB
CLR
RET

SBUF, A
TIL, S
TI

;************************************************

;i****

;*****

< RECEIVE »>
RECEIVE DATA FROM COMPUTER

* ke ke Ak

% de %k Kk

;************************************************

RECEIVE:

JNB

RL, S



MOV A, SBUF
CLR RI
RET

;*******************************************************

jREE RS % < CHKHWRDY' > TkkkE
g Rk ek RECEIVE AND TRANSMIT " READY " CODE *kk %k

;*******************************************************

CHKHWRDY : CLR. RI
CHKRDY: LCALL RECEIVE
CJNE A, 708DH, NOREADY
LCALL TRANSMIT
RET"
NOREADY: LCALL MERROR
AJMP CHKRDY

;********************************é*

REXE R < MERROR > *okkokk
jRFE R EE MESSAGE ERROR ERTEE

;**********************************

MERROR: MoV A, #OFSH
LCALL TRANSMIT
RET

;******************************************************

PR < RECCODE - LaEEE
jREA kA RECEIVE " FUNCTION AND DATA " CODE dok ko x

;******************************************************

RECCODE: PUSH 01l
MOV R1, 702"
ISFUNCT: LCALL RECEIVE
JNB QOE7H,NISFUNCT
CLR OE7H
MOV B,A
CHKQUIT: CINE A, #0AH, CHEKF1

SETB ° QE7H
AJMP RETMAIN

CEXF1: CJINB A, #01H, CHKF2
AJMP ISDATA

CHKF2: CJINE A, #02H, CHKF3
AJMP ISDATA

CHEKF3: CJINE A, #03H,NISFUNCT

ISDATA: MOV DPTR, #2010H
SETB 0E7H

RECDATAC: LCALI, TRAMNSMIT

LCALI: RECEIVE
MOVX @DPTR,A
INC DPL
DJINZ R1, RECDATAC
LCALL SETZEROC
RETMAIN: LCALL TRANSMIT
POP 01lH
RET
NISFUNCT: LCALI, TRANSMIT



AJMP ISFUNCT

I-************************‘k*************

jREE A < CHKFUNCT > * ok

H CHECK FUNCTION CODE e de e
[REHd G Ik kR ke kT kkkk ko hkkkkkk kA IR F kI h kA kK

CHKFUNCT : MOV A,B
CHECKFO : CIJNE A, %0AH,CHECKF1
LCALL FQUIT
RET
CHECKF1 : CIJNE 1, %01H, CHECKF2
LCALL FUNCT1
RET
CHECKF2 : CJNE A, #02H,CHECKF3
LCALL FUNCT2
RET
CHECKF3 : CJNE A, #03H,NOTFUNCT
LCALL FUNCT3
RET
NOTFUNCT : MOV R4, %CAH
CHKFTRT : RET

R R S L AR R A A A LA At R A AL h A
jEEE R < FQUIT »> S ok sk
jEREFEE FUNCTION 10 " QUIT FROM PROGRAM " IR

;'k***********************:‘.‘:‘r*********************'.‘.'f:'-':'.‘.'-.‘r

FQUIT: MOV DETR, #0FCO0H
MOV A, #OFFH
MOVX @DETR, A
LCALL DELAY
LCALL DELAY
MOV R4, #0AH
RET

I-**********************’*i‘*‘***************;*************************

jREFKE < FUNCT1 >

jERFFRK FUNCTION 1 SCAN ANTENNA 360 AND CHEECK RF SIGNAL
R e s S L e R R R R A b S SRR AR SR A bbbl

FUNCTL: LCALL RECEIVE
CANCEL1: CJINE A, #07H, CODERUN1
LCALL TRANSMIT

RET
CODERUN1 : CJINE A, #08H,NRUNFT1
RUNFT1: LCALL TRANSMIT
PUSH 01H
PUSH 02H
PUSH 03H

LCALL RESTDATA
MOV RO, #00E
MOV R5, #00H
LCALL SAVEDATA
LCALL READSTEP



_ CJNE

LOADROR2:

LOADROR1:
RUNMOTOR :

FTL1CONT:

FT1IRETURN:

NRUNFT1:

;***********************************************

;*****

;*****

FUNCTION

;***********************************************

FUNCT2:
CANCELZ2:

CODERUN2 :
RUNFT2:

LCALL READDATA

_ R1,#00H, LOADRORL
LCALL R2TORO
RUNMOTOR
LCALL READNUMBER
LCALL READVALUE

AJMP

LCALL INC6DEC7
LCALL DELAY1
LCALL READVALUE
LCALL INC6DEC7
LCALL DELAY2
LCALL ADC
CJNE R4,#07,FT1CONT
AJMP FT1RETURN
DJNZ RO, RUNMOTOR
DJNZ R1,LOADROR1
CJINE R2,7#00H, LOADROR2
MOV A, #0ARH
LCALIL TRANSMIT
CLR RI

LCALL RECEIVE
LCALL SAVESTEP

j=le)> 03E
POP 02K
POP 01H
RET
LCALL, TRANSMIT
AJMP FUNCT1

< FUNCT2 >
2 " DIRECTION SET "

LCALL RECEIVE

CJINE

LCALL
RET

TRANSMIT
CJINE A, #08H, NRUNFT2
LCALI: TRANSMIT

PUSH
PUSH 022
PUSH G3H
RESTDATA
RO, #00H

RS, #00H

SAVEDATA

O1LH

LCALL
MoV
MOV
LCALL

LCALL READSTEP

LCALL READDATA

A, #07H, CODERUN2



LOAD2ROR2:

LOAD2ROR1:

RUNMOTOR2 :

FT2CONT:

FT2RETURN :

NRUNFT2 :

;******************t*********************************

< FUNCT3 >
DIRECTION FINDDING "

;****************************************************

;*****

;*****

FUNCTION

FUNCT3:
CANCEL3:

CJINE R1, #00H, LOAD2ROR1L
LCALL R2TORO
AJMP RUNMOTOR2

LCALL READNUMEER

LCALL
LCALL
LCALL
LCALL
LCALL

MOV
CLR

LCALL

POP

3 1]

LCALL READVALUE
INC6DECT
DELAY3
READVALUE
INC6DEC?

DELAY3

LCALL SENDDEG

DJNZ  RO,RUNMOTOR2
DJNZ  R1,LOAD2ROR1
CIJNE R2,#00H, LOAD2ROR2
A, #OAAH
LCALL TRANSMIT
- RI-
RECEIVE

LCALL SAVESTEP

03K
POP 0ZH
POP 0lH
RET
LCALL TRANSMIT
AJMP FUNCT2

LCALL RECEIVE

CJINE A, #07H, CODERUN3
. LCALL - TRANSMIT
RET
CINE A, #08H, NRUNFT3

CODERUN3 :
RUNFT3:

LCALI, TRANSMIT

LCALL
MOV
mMov
LCALL

LCALL
LCALL

LCALL

PUSH
PUSH 02H
PUSH 03H
RESTDATA
RO, #00H

RS, #00H

SAVEDATA

01lH

READSTEP
CONVERT

READDATA

CJINE R1, #00H, LOAD3ROR1

% d de %k

L A 4



LOAD3ROR2:

LOAD3ROR1:
RUNMOTOR3 :
’ LCALL
LCALL
LCALL
LCALL
LCALL
FT3CONT:
MOV
CLR
LCALL
FT3RETURN:
POP
NRUNFT3 :

;****j**************************************************}**

;**i*b

;*****

LCALL R2TORO
AJMP RUNMOTOR3

LCALL READNUMBER

LCALL SETMOTOR
INC6DEC7
DELAY3
SETMOTOR*
INCeDEC7T
DELAY3

LCALIL, SENDDEG

DJINZ RO, RUNMOTOR3
DJINZ R1,LOAD3ROR1
CJINE R2, #00H, LOAD3ROR2
A, #0ARH
LCALL TRANSMIT
RI
RECEIVE
LCALL CONVERT
LCALL SAVESTEP

03H
POP 02K
jle) 01H
RET
LCALL TRANSMIT
AJMP FUNCT3

< RESTDATA >

RESTORE DATA CODE FROM RAM TO Rl AND R2

;****************************i*****************************

RESTDATA: MOV DPTR, £2010H
MOVX A, @DPTR
MOV R1,A
INC DPL
MOVX A, @DPTR
MOV R2,A
RET

;**********************************

;*****

< DATABRK >

l-*****

DATA BREEAKING

d Kk dk

% e g X de

;**********************************

DATABRK: LCALL RECEIVE
CONTINUE: CJINE A, #06H, BRCANCEL
MOV R4, #06H
LCALI, TRANSMIT

RET
BRCANCEL: CJINE A, #07H,NDATABRK
MOV R4,#07H

LCALI, TRANSMIT



ey

RET
NDATABRK: LCALL TRANSMIT
AJMP DATABRK

;**********************************

jRE Kk < DELAY > * %k kK

;¥e*x% ¥ DELAY 256%256 *hkdx
;**********************************

— —~

' DELAY: PUSE  01H'
PUSH 02H
MOV  R1,%00H
“  DD: MOV R2, #00H

v,

DJINZ R2,$
DJINZ R1,DD

POP 02H
POP 01H
RET

;*********************f*****t********

JEE Ak < DELAY1 > ek ok ok
jREREN DELAY FOR EACH STEP sk

;************************************

DELAY1: PUSH 01H
PUSH 02H

Mov R1l, #20K

DD1 MOV P2,#20H

DJINZ R2,$
DJNZ R1,DDl1

POP 02H
POoP 01lHE
RET

;*************************************

p Rk < DELAY2 > *okkk ok
FrRERTE DELAY FOR EACH STEP REF*RE

;*************************************

DELAY2: PUSH 01H

PUSH 02H
MOV R1,#01H
DD2: MOV R2,#01H

DJINZ R2,$
DJINZ R1,DD2

PoP 02H
POP 01H
RET

;*************************************

;***** < DELAY3 > b2 & 2 %]
Rk DELAY FOR EACH STEP *rk ko

;****;********************************

DELAY3: PUSH 01H
PUSH 02E
Mov R1, #20H



DD3: MOV R2, #20H
DJINZ R2,$
DJNZ  R1,DD3

i - POP 02H
pPOoP 01H
RET

;*****************************************************************

jrEEExR < SETZERO > ook ok e
jRxF A SET POSITION DEGREE OF STEPPING MOTER TO ZERO dokk ok ok

;*****************************************************************

SETZERO: LCALL READSTEP
LCALL CONVERT
MOV DPTR, #0FC02H
MOVX A,@DPTR
SETB 0E7H
MOVX @DPTR,A
ZEROCONT: MOVX A,@DPTR
JBC OE3H, ZEROOK
LCALL SETMOTOR
LCALL INCSDECY
AJMP ZEROCONT

ZEROOK: LCALL CONVERT
LCALL SAVESTEP
* MOV DPL, 02H
MOVX A,@DPTR
CLR QE7H
MOVX @DPTR A
RET

;**********************************************************

pREEEK < SENDDEG > e ek de K
jRER*R SEND POSITION DEGREE OF STEPPING MOTOR * K ¥k Kk

;**********************************************************

SENDDEG: MOV A, #01H
LCALL TRANSMIT
CLR RI
LCALL RECEIVE
RET

;*********************************************
PREEAE < ADC > ok dkE
jREH* ANALOG TO DIGITAL CONVERTOR * ko

;*********************************************

ADC: MOV DPTR, #0FCO2H
LCALL SENDDEG
RUNADC: MOVX A,@DPTR
CLR QE4H
MOVX @DPTR,A
INTADC: MOVX A,@DPTR
JB 0EOH, RUNADC

DEC DPL
MOVX A,@DPTR
MoV R3,A
LCALL TRANSMIT



ADCREC: LCALL RECEIVE
CJINE A, #0FSH, ADCDATA
LCALL TRANSMIT
LCALI. DATABRK
CJINE R4,#07H, ADCREC
RET
ADCDATA: CJINE A, 03H, ADCERROR
ADCCONT : MoV DPL, #02H
MOVX A,@DPTR
SETB 0E4H
MOVX @DPTR, A
MOV R4, #06H

RET
ADCERROR: LCALL MERROR
MOV R4, #07H
RET

;***********************************************

PRS2 < SAVEDATA > e de de ek
g Rdekk SAVE DATA RO,R1,R2,RS TO RAM dk ok Kk

;;**********************************************

SAVEDATA: MOV DPTR, #2020H
MOV A,RO
MOVX @DPTR, A

INC DPL
MOV A,RL
MOVX @DPTR, A
INC DPL

MOV A,R2
MOVX @DPTR, A
INC DPL
MOV A,RS
MOVX @DPTR, A
RET

;***********************************************

jrREE* < READDATA > ke
PR READ DATA RO,R1,R2,RS TO RAM *okk ko

;******************************;****************

READDATA: MoV DPTR, #2020H
MOVX A,@DPTR
MOV RO,A
INC DPL

MOVX A,@DPTR
MOV R1,A
INC DPL
MOVX A,@DPTR
MOV R2,A
INC DPL
MOVX A,@DPTR
MOV RS,A
RET

;*************************************************

jEEEE < SAVESTEP > ok



SAVE STEP OF

o+ dede e Fe e e de ke kK e e de e %k ek de ke
'

.hkkkk
/

SAVESTEP:

;**********************

jExEK <

READ STEP OF

;**********************

;****

READSTEP:
MOVX

;**********************
;****

READ VALUE FO

;**********************

;****

READVALUE :

;**********************
. kk ok Kk
’

;****

;**********************

SETMOTOR :

;**********************
;****
;****

;**********************

INCEDECT :

RECONT:

OUT VALUE FOR SET STEPPING MOTOR TO ZERO AND MAX

CHECK STEP OF MOTOR

* kX ok ok

MOTOR R6,R7 TO RAM

ITETTEEL RS R E SRS AR LA LR LRSS

MOV DPTR; #2030H
MOV A,R6
MOVX @DPTR,A
INC DPL.
MOV A,R7
MOVX @DPTR, A
RET

khkdkkdkkdhkhhhrrhbhkhdrhdbkrdhhdkdid

READSTEP >
MOTOR R6,R7 FROM RAM

dhkhkhkhkhkhkdhhkhkdhkdhkbhkhdkhkdhbrhhbdir

% % ok ok Kk
*kkkk

MOV DPTR, #2030H
A,@DPTR
MOV R6, 4
INC DPL
MOVX  A,@DPTR
MOV R7,A
RET

Y T I R S 2 S T T ST T L T L
< READVALUE >
R OUT TO STEPPING MOTOR (3,6,C,9)

kdkdkhdkhhkhdkhkkhhkddhdrhddrthdrhohrddrhbdrhrdhhhkdir

% ok ¥ Ak

* %k ko

MOV DPTR, #1980H
MOV A,R6

MOVC A,@A+DPTR
MOV DPTR, #0FCO0QH
MOVX @DPTR,A

RET

B L2222 2222222 X222 222 2 2 2 2 08 22

< SETMOTOR >

****t*****************ﬁ**********************

DPTR, #1370H

MoV

MOV A,R6

MOovC A,@2+DPTZ
MOV DPTR, #0FCQ0H
MOVX @DPTR,A

RET

PR EEITYET T TP RS EEEEL DR LRSS E L LA b b

< INC&DEC7 >
( R6 0-3 ,R7 < )

N 2222222222 RS X2 S R R 22 R LR £ 0 0 0 bkl

* Kk de kA

4

% de ko k

INC R6

DJNZ R7,R6CONT
MOV R6, #00H
MOV R7,%04H
RET

* de d de e

* Kk Kk k%



;************************************************************

jREE < READNUMBER > *okod ok ok
jRERx READ NUMBER 84,84,84,84 TO RO BY INDEX RS ok

;************************************************************

READNUMRBER : MoV DPTR, #1990H
MoV A,RS
MovC A,@A+DPTR

MOV RO, A
INC R5
RET

;*******************************************

IELE R 2] < R2TORO > deok e
pREFER LOAD DATA FROM R2 TO RO *okkkk

;*******************************************

R2TORO : MoV A,R2
MOV RO, A
MOV R2,#00H
INC R1
RET

;*********************************************************

jEEEEK < CONVERT > LT T
jREI I CONVERT DATA R6,R7 FOR STEP OF MOTOR ke & £

;*********************************************************

CONVERT: LCALL READSTEP
CJINE R6,#01H,R606H
MOV R6,#03H
MOV R7,#01H

R606H: CJINE R6, #03E, CONVRET

MOV R6, #01H
MOV R7,#03H

CONVRET: LCALL SAVESTEP
RET

;******************************************************

jRIHFE DATA FOR OUT TO STEPPING MOTOR ko ek
jRFE KA RIGHT HAND 1980 H , LEFT HAND 1970 Fokokok %

;******************************************************

ORG 19708
DB 03H, 09H, OCH, 06H

ORG i980H
DB 03K, 06H, 0CH, 0SH

;*********************************************

GRS DATA NUMBER FOR MOV TO RO ok
prREEEE ADDRESS 1990 H * ko
;*********t*****************************i*****
ORG 1990H
DB SAH, SAH, SAH, SAH

END



ANANUIN A.



" WMC1723 - . o
iC1723C

s

VOLT/A3E REGUUATGS

MONOLITHIC VOLTAGE REGULATOR

SILICCN MONGCLITHIC _

A . i 3 . . | iqne
The MC1723 is a positive or negative voltage regulator desigred INTEGRATED CIRCUIT

to deliver load currens to 150 mAde. Outnut current czpadility can
he increassd 10 several amperes through use of one or more sxtarnal
pass transistors, MC1723 is specified for npsration ever the muitary
temperature range {-559C to +1259C) uc the MC1723C ovar the A
commercial temperature range (0 to +70%C)

e} s e

!TOD View K

* Output Voltzge Acjustable krom 2 Vde to 37 Vide Z o iR [ At A e,
* Quiput Current t¢ 150 mAde Without External Pass 7 ransislors g r L—-
* 0.01% Line ang 0.03% Load Regulauon ) mf 1 P SUFRX™ ™"
. . o, PLASTIC PACKAGE
. 1} o e .
Adjustatle Short-Circuit Protection CASE 32695
FIGURE 1 = CIACUIT SCHEMATIC {Top Views _{ .’F-§ C,_f[-[ .
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6-Pin DIP Optoisolators -
Transistor Output oo

These devices consist of a gallium arsenide infrared emitting diode optically coupied
to a monolithic silicon phototransistor detector.
® Convenient Plastic Dual-in-Line Package ) B
& High Current Transfer Ratio'— 100% Minimum at Spec Cons!it.ions PR
o Guaranteed Switching Speeds o
L
o
L]

5 sty

High Input-Output Isolation Guaranteed — 7500 Volts Peak

UL Recognized. File Number ES4915 AN - . L P

VDE approved per standard 0883/6.80 {Certificate nufnber 41853j, with additicnal
approval to DIN IEC380/VDEOS0S, |EC435/VDEOSOS, 1ECE5/VDE0860, VDER110D,
covering all other standards with equal or less stringent requirements, including
{EC204/VDEO113, VOE0160, VDE0832, VDEOB33, etc.

e32

& Meets or Exceeds All JEDEC Registered Specifications
e Special lead form available (add suffix “T" to part number) which satisfies VDEQ88Y .
6.30 requirement for 8 mm minimum creepage distance between input anc output
solder pads.
o Various lead form options available. Consuit "Optoisolator Lead Form Options’” data ..
sheet for details. \ = CASE 730A-02
PLASTIC
MAXIMUM RATINGS (Ta = 25°C unless otherwise noted) -
H Val Unit
[ Rating ] Symbot alue l n SCHEMATIC )
INPUT LED
Reverse Vollage VR [ Volts
Forward Current — Continuous e 60 mA
LED Power Dissipation @ Ta = 25'C Po 120 . omwW
wilth Nagiigible Power in Output Detector :
Derate above 25°C R 3 WITC
OUTPUT TRANSISTOR - - . -
Coilector-Eminter Voltage N veeo 20 Volts
Emitter-Base Voltage ; VESO 7 - Vohts
Collector-Base Voltage vcso 70 Velts
Collector Current — Continuous Ic 150 mA T .
o Power Di ion @ Ta = 25°C Pp 150 mw -
with Negligible Power in Input LED
Derate above 25°C 1.76 mwW-=C .
TOTAL DEVICE ) ., MLEDANODE
* 2. 1£0 CATHOCE " -
Isoiation Source Voltage {1} ViSO 7500 Vac 1.8NC
{Peak ac Voltage, 60 Hz. 1 sec Duration) - .- 4 EMITTER .
Total Device Power Dissipation @ Ta = 25°C Pp 250 mw 5. COLLECTOR -~ -
Derate above 25°C 8¢ mw=C 8. BASE
Amtiers Operating Temperature Range Ta -551t0 + 100 < J . .-
Storage Temperature Range Tsiq -55to +150 C i
Soldering Temperature {10 seconds, 116" trom casel - 260 K |

6-PINDIP -
OPTOISOLATORS 77 i
.: TRANSISTOR

outputr | b

(1) Isolaton surge voltage s an internsi device cielzcine breskdown rating.
For thes test. Ping 1 and 2 are common, and Pins 4, 5 and 6 are common.



National
Semiconductor

MM54H0573/MM74H0573

TRI-STATE® Octal D-Type L;tch

General Description g5

" These high spesd ocial D-type latches utilize mncroCMO
Technology.- 3.5 micron silicon gate P-well CMOS. ' They

possess the high noise immunity and low power consump- .

tion of standard CMOS integrated circuits, as well as the
ability to drive 15 LS-TTL loads. Due to the farge output
drive capability and the TRI-STATE feature, these devices
z2re ideally suited for intertacing wnh bus lines in & bus orga-
_nized system... - .
When the LATCH ENABLE(LE) mput is high, the Q outputs -
will follow the D inputs. When the LATCH ENABLE goes
low, data at the D inputs will be retained at the outputs until_
LATCH ENABLE returns high again. When a high logic level
is applied to the OUTPUT CONTROL OC input, 2l outputs
go to a high impedance state, regardless of what signals are
present at the other inputs and the state of tha storage
elemeats. ’

The 54HC/74HC logic family is speed, function’afd | Prm‘
Tt Sormipatble with the standard 54LS/74LS fogic famiy: gyt

inputs are protected from damage due to static dischargy
internal diode clamps 10 Ve and ground.

ETITERY

Features

Typical-propagation-delay-13ms*

| B Wide oparatmg vonage range: 2 to 6 volts

u Low input current: 1 pA maximum R

® Low quiescent current 80 p.A maximum (74HC seres)

- & Compatible with bus-oriented systems - 7
x Output drive capability: 15 LS-TTL loads

\

Y R

vedee Vames o

Connection Diagram

Dual-in-Line Package

w0 | fis b Jis s |ue Jn 12_]11

AN = '.),‘._u._ LATCH
S 80 70 80 ENASLE

1

QUTPUT 10 20 30 40 -
CORTROL P

. 0P VIEY: - ¥ L
MMS4HCS73/MM74HCS73
54HCS73 (J)  T4HCST3(4,N)
Truth Table auil
Output | Latch
Controt | Enable Data | Output
L H H H
L H L- |~ L.
L L X Qo
H X X z -

H = high level, L = low level I
Qg = levet of OUDUt before steacy-state input
CONGIOONS were esiadished. M

Z = high moecance
X = Oon't care




National - -
Semiconductor: - |microcMOS
100820 8-Bit High Speed P Compatible A/D Converter
“vith Track/Hold Function T

: Features

general Description-~ ) ! L g
§ g 2 halt-flash . conversion”"technique,” the "8.bit =¥ Built-in"track-and-hold function - )

0OS A/D offers a 1.5 ps conversion time and ¥ No missing codes

e

z".

L‘L"Z‘)}ZO CM . .

sapates 0nly 75 mW of power. The half-flash technique  x No'external clocking

_nts ol 32 comparators, a most significant 4-bit ADC & Single supply—5 Voc

1 » least sigaificant 4-bit ADC. u Easy interface_lo, all microprocessors, of opearates

. -

e nput 10 the ADC0820 is tracked and held by the input___._s1and:alone - - —msrmr =«
wohng circuitry eliminating the need for an external sam- & taiched TRI-STATE? output

= nd-hold for signals moving at less than 100 mV/us. - g {ogic inputs and outputs meet both MOS and T2L volt-

1o epse of interface to microprocessors, the ADC0820 has age level specifications

wen gosigned 1o appear s a memory location or 1/0 port - w Qperates ratiometrically or with"any reference value’

4 the need for external interfacing logic. equal to or less than Vog .
A . % OV to 5V analog input‘voltage range with single 5V sup-

Xey Specifications oy

1 firsolution 8 Bits m No zero or full-scale adjust required

) Corwersion Time 2.5 us Max (RD Mode)  m Overflow output available for cascading

1.5 ps Max (WR-RO Mode)  x 03" standard width 20-pin DIP
) =t signais with slew rate of 100 mV/us converted
out external sample-and-hold to 8 bits

1 Low Power . 75 mW Max S i
) Izat Unadjusted Eror = % LS8 and 't 1188
tonnection Diagram Functional Diagram
Yagst+ ) ——d OFL a8
LOM\, €. 4617 > e 087
or____-> ’:‘D? - > L oes
(- { {4 M525) —— 085
Dual-In-Line ¥ -I T P :_ M e r e DR
< V»- T N
O a Jwe I LA R
. . LAICH. .
=i J? s :]m: ane
TRI-STATE
uf n{ Jom . _ SUEFERS

wl il _Jow
w1 s [ Jous

»
ol [ Joms
had C 1 N :Iou 082
G uja (aLstn o
= gl =jme—— -, .. | - D o080
=L [ Jwai-) LY S NP T Sl el e
w [ n{Jne-)
s v ] aronn o BMAG 280 CONTAOL CIRCUHTRY- == = — Wl =~
= T 1
TL/R/$501 =1 . MEOE 3] . W .
LT T e 2R Pt d ST qUnssson-2

FIGURE 1




National - .
Semicongductor

MM54HCS73/MN74HC573

TRI-STATE® Octal D-Type Latch

General Description

“These high speed octal D-type latches utilize mncroCMOS
- Technology, 3.5 micron silicon gate P-well CMOS. They
possess the high noise immunity and low power consump-
tion of standard CMOS integreted circuits, as well as the
ability to drive 15 LS-TTL loads. Due to the large output
drive capability and the TRI-STATE feature, these davices
are ideally suited for intarfacing with bus lines in & bus orga-
nized system. .

Whan the LATCH ENABLE(LE) input is high, the Q outputs
-will follow the D inputs. When the LATCH ENABLE goes
low, data at the D inputs will be retained at the outputs until
LATCH ENABLE returns high again. When a high logic lsvel

© m Wide operating voltage range: 2 to 6 voits ~

“"The 54HC/74HC logic family Is speed, funcbon and b&"i

-* compatible with the standard 54LS/74LS logic farniy. m
. inputs are protected from damage due to static dts:;hup. ,,

intemal diode clamps to Veg and ground.

Features .
u Typical propagation delay: 13 ns -~

® Low input cument 't A maximum . ';_
® _Low quiescent current: 80 pA maximum (74HC seday seday i
[ ] Compauble with bus-oriented systems L U

is 2pplied to the OUTPUT CONTRCL OC input, alt cutputs X Output drive capability: 15 LS-TTL loads .
go to a high impecance state, regardless of what signals are ) !
presant at the other inputs and the state of the storage T e
elements. K
Connection Diagram
Dual-In-Line Package
LATCH :
Vee 10 20 30 40 SO 50 Q80 ENASLE '
Izo 19 J1e Ln 16 [ {3 |1z n ,
oc e ot ' ;
[} o %y 0 Y s
- H
C A ] ]
s )RR Y
1 B E DRI G l7 E lm
OUTPUT 10 20 30 40 56 60 0 &3 GuD
Loy CONTROL
- T0P VIEW TuFI$212-1
X MMS4HCS7I/MMT4HCS73
54HCS73(J)  74HCST3 (JN)
Truth Table
Qutput | Latch b
- Control | Enable | D212 | Output
L H H H
L H L L A
L L X Qg
H X X Z

H = hign fevel, L = tow level
Cg = level of outout before stesdy-siate inout
CONCIDONS ware estalisned.

Z = hgh amoacance
X - 't care




agree Step

2 Degree Step
2.5 Degree Step

103-807-6 103-845-1 103-807-14S0 (Drip proof type)
Stes Angla Voltage Currant |Resistance|lnductance| Holding Reter | Weight | Lead
Modal number Shaft . : tarque inertia, e . Avarabdiy]
Degres/Step v A/Phase | QfPhase | mH/Phase| kgeem | kgecm? 2 code
:3-8G7-4 (41) Do onej 1.8 12 .} o8 147 45 i2 560 1200 { O
3-807-5 (51) Sowmomlal 18 1 5 1 19 | 265 gz 12 550 1200 I )
3-807-5 (61) w18 ] 29 305 | 085 33 108 . 360 1400 1 )
3-207-7 (71) Sograol (g |l 1.3 43 | 039 15 108 £80 1400 i =
3-307-14S0 Single shalt G et 2 B A ANE; 82 15 560 | 1200 v I
2-380-0141 Oudleshalt] 2 | 48 | 14 a4 8 8 ‘500 | t1eco i %
3-810-1 (11) SRR 1.8 3 |4 0.75 15 17 O | 250 { )
3-315-2 (21) (Bosoeanaiy 1B 25 | 46 | o055 25 216 1128 | 25¢0 VU o
3-815-08S0 Single shaft 18 35 | 35 1 10 215 1125 2 P oY
3-865-3 (31) SoiBeat b Nolg 3 | 5 0.63 24 23 1530 4500 i A
3-825-1 (11) otaBea 12T Y 5 4 1.18 8.8 35 1530 | 4520 { 3
3-845-2 (21) St snan ) ~18 3 6.7 045 20 35 1220 | 4200 { O
3-845-08S0 Single shaft| 1.8 34 58 0.6 68 | 43 | 1550 | 4200 ¥ o

J” al the end of the mode! number ndicates dnp proof type,

General specifications
Dielectric strength : 900 VAC

insulation resistance | 100M(500VDC)

Insulation type : class B

-

Radial play C.025am or beiow(Load 450g,
Axial play 0.075mm or below(Load 9204,

. Monitor internal wiring and rotating direction { viewed from mounting side)

I
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' Dimensions

$85.85£0.51

B=0.51 Ax08 Cx051
[=] L] Rty
$85.85£0.51 4-85.6£0.25 483+0.25 -
- : [ b
S . -\, ; o~ 5_\.
I =3 | mi_2 S
A - - Lo =
) [ 1 S
= B 24
Hp ——— ] fe-.alt - H
3 — - - : 8
s T 3
E: [ea)
- :] S
DIMENSION (mm)
Model number A 8 C
103-807- 62 302 285
103-815- 302 302
103-810- 9 I 318 312
loases. | 135 | & | 254
103-880-0141 | 62 | 122 28.5
(Drip-proof type)
+0.1
0
iy <y g
| 485.8520.51 S L 02205 o LIMAX
82.55 £0.5 . Al .
I~ _"T'LO"J L"‘ IT'_ ] ! I" B v« 30 ,! ! # Dipe Tap
L 696502 2 O Terem | !i P
T SRt EIEY Riise Terminal
==t iy e gl
B 1-'2 N ' I
aly Y 3 = %I 1 i
Shetol vl =] g E : I Ry
»’5["?!"' gg”‘ i T —{o——3io
S i | |
s S YT | o
yat +05
£ 4-45.39-0.25

DIMENSION (mm)

Medel number i A l 8 i
103-807-14s0 | 0 | 718 |
| 103-315-0850 . 121.5 | 1033
| 103-845-08S0 | 163 | 1448




J Torque. vs. Frequency il Load inertia vs. Starting rate

103-807-4 103-807-4
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1 Torque vs. Frequency
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fMAX232
DUAL E!A-232 DRIVER/RECEIVER

03120, SERRIJAAY 1989 SEYVISED RINE 1989

® Operates with Single 5-V Power Supply 3 OR 8 PACKAGE
ITOP VIEW)
® LinBiCMOS™ Process Technology
® Two Dri d Two Recei M vee
wo Drivers and Two Receivers ) Vs, 87 GND
® =30-V Input Levels cr-(3 Ti0UT
. . . T c2r (e R1IN
Low Supply Current .. .8 mA Typ €2~ G" 120} R10UT
® Moeets ANSUEIA-232-0-1986 Specifications vs - (s T TN
{Ravision of EIA Standard RS-232.C) q T20UT {j/ TN
aan{ls R20UT
® Dasligned to be Interchangeable with Maxim a
MAX232 - . :
logic symbet!
® Applicatlans vee
— E!A-232 Interface li1gr
— Battary-Powerad Systems ¢
— Terminaiz T vee
SO = a
= Jifems Irine ee =15V VI LRV
- Comoutars i 51~ wpr—= g
c2+ 4—C2s 163
, -~ T -2VeE 415V h—— g
descriptian £2- ——+c2-
The MAX232 is a dual driver/raceiver that TV o s U crour
includes a capacitiva voltage generator to supply 10]] > 173
bl | O
£1A-232 voitage levels irom a single 5-V supoly. L - f2out
Each receiver cocnveris EIA-232 inouts to 5-V arour L2 A fy | EPLALL I
TTL/CMOS levels. These receivers have a typical 19 o
threshold of 1.3 V and a typical hysteresis B2ouT 1 o Ti- azn
of 0.5 V, and can accept =3J0-V inputs. Each
driver converts TTL/CMOS inout levels into LLSH
E14-232 levels. The driver, receiver, and voltage- GND
generator functions are available as cells in the ! Thes symool is in sccardance with ANSIIEES Stz 91-1984 and
Texas Instruments LinASIC™ library. IEC Puclication 51712,

absoluts maximum ratings ovar ogerating free-air temperature range (unless otherwise noted}

Input supoly voitage, Voo [see Note 11 .. ... .. ... e e NgY - g F IR -0.3Vito6V
Positive autbu! sUPPlY vORAGE, VS + ittt Vee -0.3VioIsv
Negative outout suooly voltage, VS — . ... ... ... erenrennen coenn 0.3Vito -isSV
Inout valtage range: Driver. . ... ... ... i -C.3Vigvee -~ 03V
RECEIVEr . . i e e =30V

Output voltage range: TTOUT, T20UT  ...................: VS -03ViwieVvVsgs. +» 03V
RI0UT, R20UT o oottt eieecieecniean e -0.3VtoVge + 0.3V

Short-circuit duration: VG . ... ..o S .. 30s
L R R e e 30 s

TIOUT, TZ20UT .ttt i i it it iaia e unlirited

Qgerating free-air temperature range .. ... .. .. ooviviin e D 0°C 1o 70°C
Storage temMOeratUrE FAMGE . . . v v i it et -65°C to 150°C
Lead temperature 1,6 mm (1716 inch) from case for 1Qseconds. .. ... ..o oo n 260°C

MOTE 1° all vollage values are with resg=ct 0 Network yground termmal,

LinASIC and LinBiCMOS are tragemarks of Teras instruments tneorparated,

PAOCUCTION OATH ducvrvary samtane iminrmeirea Coawnant 2 1989, Teves instnerran scorenrmen
cwvrw oo of puwtmziion fote Promwers cynlorm iy *4‘/;

tpetillcaibres por IR0 forme of Tevay Ingtranmynry Tr xj\g

1Heed wd W reet), Ploduction procsrtray foey an - - by

ST LSOy hectvds treting 19 6l paremerery lNSTRUM ENTS

. 20$T OFECE 50X 645303 - OALLA%G, TEXAS 19269 . 2-43



MAX232
DUAL EIA-232 DRIVER/RECEIVER

recommended operating conditions

| MIN NOM  MaXx i ury
Suoply veitage, Voo | 2.5 5 55 V
Higndevel inout valtage. Vin (THIN, T2IN) | 2 I v
Low-ieval input voltage, Vi ITHN, T2IN) n.s | v
wver input voltage, R1IN, R2IN =30 | v
Ooersung !ree-au temoarature. Ta o] 04 °C

elecirical characteristics over recommended ranges of supply voltage and operating free-pir temperature

range (uniess otherwise noted)

PARAMATER TEST CONDITIONS MIN  TYP! MAX UNIT
VgH  High-level outout voliage gaQUTs TPl AT Tkilito/GND 5 ? v
RIOUT. RZOUT g = =1 ma 3.5
Vou Low-level outout vouagcz ROV LATROLK bl Tull PN GHD -1 =S v
R1QUT, R2QUT gy * 3.2 mA 0.4
V1. froeer sosaraeld Lol RN, R2IN Vee * SV.Ta - 25°C R R
shrashald vsitace
o T e | T Jvee avieiwe e @ | v
Viyg Inout hystiaresis RIIN, R2IN Vee = 5V 0.2 Q.5 1 Q
i Regervar inout resistance R1IN, R2IN | Veg = 5V, Ta » 28°C 3 L] 71 «1
g Outpout resistance TI0UT, T20UT Vg. = Vg = 0.Vg - =2V I 300 i Y
7055 Short-circunt output current T10UT, 720UT Vee » 5.5V.Vg = 0 210 i ma
g Shont-crecuit nout current TN, T2ZIN VieO 200 | A
'Llcc Suooly currant :Ec_ ﬂzSSLSC'V. AR ouhs oonn, 8 10 1 mA

T All tysical vaiuez are ot Voo = S V. Ta - 25°C.
:The sigeorarc convention, in which thy least positive {most negativei va

volitage

leveis cnry,

INet more than one outout should be shorted at 3 tme.

switching characteristics, VCC =

5V, Ta = 25°C

tue Is designated mmimum., is used in trus dats sheet lor fogic

PARAMETER

L

TEST CONDITIONS MIN TYP MAX ! UMNIT
Aacetver prooagaton delay tme.
t See Figuen 500 ns
PLHIA} tow-to-high-level outbut —
Receerver prooaqation delay tme,
t See Figure 2 500 ns
FHUAY high-to-low-level output i
SR Driver siew rate Ay = J %0 to 7 k0. See Frowr= 3 30 | Viee
Orrver transiion tegon
SRl Sce Figure 4 3 Vias

Slew rate




TYPICAL APPLICATION DATA

s5V
: ‘ 116
X
== 1R
m - vec 2 ' =
—%t 1 N
1 .F T2 13 2¥¢ce V.5V -8.5V
e xtC1- 6
4} ~'2vce +1.5 V[ ¥————> -85V
C2+ cc L .
1,f =X IS) g + T e
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FIGURE 1. TYPICAL CPERATING CIRCUIT

PARAMETER MEASUREMENT INFORMATION
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FIGURE 2. RECEIVER TEST CIRCUIT AND WAVEFORMS FOR tpHt AND tpLHq MEASUREMENT
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FIGURE 3. DRIVER TEST CIRCUIT AND WAVEFORMS FOR tpHL AND tpiH
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