/* stepping motor controller */
/* PIC16F873A /M */

/* 2014/8/8 by T.Inoue */

/* R1:2014/10/30 PhotoReflector it fi*/
#include<htc.h>

#include<stdio.h>

_ CONFIG(LVPDIS & BORDIS & UNPROTECT & PWRTEN & WDTDIS & HS);

#define XTAL_FREQ 4000000 /* 4MHz */

#define JIKAN 3 /* msec */

#define rest 100 /* msec */

#define n 25 [*bunkatsu*/

#define kakou 12 INTEREY LA mm

#define area 24 N T#PH 1/2 3 mm

#define dp 2 RV NREEIIBEIE v T

signed char xe,ye,ze,sx,sy,sz,xe0,ye0,ze0;
signed char 1,j,b,k,m,u,v,p;

unsigned char ss;

ioport(;
timng();
stop_x();
stop_y0;
stop_zQ;
clw_x0;
uclw_x0);
clw_y0;
uclw_y0;
clw_z0;
uclw_z(;
run_px();
run_mx();
run_py0;

run_my();



run_pxpy() ;
run_mxmy() ;
run_mxpy() >
run_pxmy() ;
run_pz0;
run_mz();
genten();
dw_line(;
photoR_p();
dril();
photoR_a();
MicroSw_p0;
MicroSw_a0);

A A

main({

ioport(;
RC4=1;
genten(); [*JF AR - B

xe0=ye0=ze0=0; // A% — FM{&

A S — MLEIZBE)
xe=xe0;
ye=ye0;
dw_line();
ze=ze(O+kakou;
dril(;

while(1){
if(RA5==0){
ss=0;break; // A % — b with PhReflector
H
else if(RA4==0){
ss=1;break;//Start with MicroSwitch



while(I1
RC4=1;
p=area/dp;
forG=-1*p;j<p;j++){ PR R SRR 0 IR L/
ye=dp; FFRBEE T
xe=0;
dw_line(; T*TECHRARTTH] ¥/

ze=ze0;
stop_z0);
RC5=0;
break;

b

while(1)t

if(RA2 == 0)break;

for(i=-1*p;i<p;i+t)1

b
ze=kakou;
dril(;
RC5=0;

xe=dp;

ye=0;

timng();

if(ss=0)photoR_p0); [*ANT*/
else MicroSw_p0(;

__delay_ms(rest);
if(ss=0)photoR_a(); [FIN T 4%/
else MicroSw_a();

timng();

dw_line(; I*IECRRA x Sl B/
if(RA2 == 0)break;

AN A

xe=-2*area;

ye=0;

dw_line(); [*x R | ERRAR
if(RA2 == 0)break;

Iz Bl 1k



RC417=1;
__delay_ms(rest);
__delay_ms(rest);

__delay_ms(rest);

ioportO1
TRISA = 0x3F; /*b00111111 */
TRISB = 0x00; /* 00000000 */
TRISC = 0x80; /* 10000000 */
ADCONO0=0; ITAD Z#a I D720
PCFG1=1; /IANO~AN4 7 4% L 10 7
PCFG2=1;
PCFG3 =0;

}

timng({
__delay_ms(JIKAN);

}

stop_xO1 /* stop x */
RB0=RB1=RB2=RB3=0;

H

stop_yOt /* stop y */
RB4 =RB5 =RB6 =RB7=0;

H

stop_z0{ /* stop x */

RCO=RC1=RC2=RC3=0;

clw_xO{

[* x 1E#R ¥/

Ko

i



timng(;
RB0=RB2=1;RB1=RB3=0;
timng(;
RB0=RB3=0;RB1=RB2=1;
timng(;
RB0=RB2=0;RB1=RB3=1;
timng(;
RB0=RB3=1;RB1=RB2=0;

uelw_x0f

timng();
RB0=RB2=1;RB1=RB3=0;
timng();
RB0=RB3=1;RB1=RB2=0;
timng();
RB0=RB2=0;RB1=RB3=1;
timng();
RB0=RB3=0;RB1=RB2=1;

timng();
RB7=RB5=0;RB6=RB4=1;
timng();
RB7=RB4=0;RB6=RB5=1;
timng();
RB7=RB5=1;RB6=RB4=0;
timng();
RB7=RB4=1;RB6=RB5=0;

uclw_yO1t

timng();

/*0x05%/

/*0x06*/

/*0x0A*/

/*0x09*/

/*0x05*/

/*0x09*/

[*0x0A*/

/*0x06*/

[* y 1IEH#A

/*0101*/

/*0110%/

/¥1010*/

/¥1001%*/

[* x WiR*/

*/

[*y Wi/



RB7=RB5=0;RB6=RB4=1; /*0101*/

timng(;
RB7=RB4=1;RB6=RB5=0; /¥1001%*/
timng(;
RB7=RB5=1;RB6=RB4=0; /¥1010%/
timng(;
RB7=RB4=0;RB6=RB5=1; /*0110%/
}
clw_z01{ /* 7z F#g  */
timng();
RC0=RC2=1;RC1=RC3=0; /*0x05%/
timng();
RC0=RC3=0;RC1=RC2=1; /*0x06%*/
timng();
RC0=RC2=0;RC1=RC3=1; /*0x0A*/
timng();
RC0=RC3=1;RC1=RC2=0; /*0x09*/
}
uclw_z0{ [* 7, TFHE*/
timng();
RC0=RC2=1;RC1=RC3=0; /*0x05%/
timng();
RC0=RC3=1;RC1=RC2=0; /*0x09*/
timng();
RC0=RC2=0;RC1=RC3=1; /*0x0A*/
timng();
RC0=RC3=0;RC1=RC2=1; /*0x06*/
H
run_px0{

for(k=sx:k>0;k--){
for(u=n;u>0;u--) uclw_x0;

stop_x0;



}
run_mx01
for(k=sx;k<0;k++){
for(u=n;u>0;u--) clw_x0;
stop_x();
}
}
run_pyOt{
for(k=sy;k>0k--){
for(u=n;u>0su--) clw_y0;
stop_y0;
§
§
run_myQ{
for(k=sy;k<0;k++){
for(u=n;u>0;u--) uclw_y0;
stop_x();
§
}
run_pz(0{
for(k=sz;k>0sk--){ [*+z */
for(u=n;u>0;u--) clw_z(;
stop_z0);
H
H
run_mz0{
for(k=sz;k<0;k++){ -z %]
while('RA2){
stop_z0);

__delay_ms(rest);
RC47=1;

__delay_ms(rest);



}

for(u=n;u>0;u--) uclw_z0;

stop_z();
}
}
run_pxpyO{
for(k=sx;k>0k--){ [*-x Wilii+y TEHRY/
for(u=n;u>0su--) uclw_x0;
stop_x();
for(v=m;v>0;v--) clw_y0;
stop_y0;
§
§
run_mxpyO{
for(k=sx;k<0;k++)1 [*x+y IEHR*/
for(u=n;u>0;u--) clw_x0;
stop_x();
for(v=m;v>0;v--) clw_y0;
stop_y0;
§
}
run_pxmyO{
for(k=sx;k>0k--){ [*+x-y */
for(u=n;u>0su--) uclw_x0;
stop_x0;
for(v=m;v>0;v--) uclw_yQ;
stop _y();
H
H
run_mxmyQ{
for(k=sx;k<0;k++){ [*-x sy */

for(u=n;u>0;u--) clw_x0;
stop_x0;
for(v=m;v>0;v--) uclw_y0;

stop_yQ;



}
dw_line()
{
b=50/n;
sx=xe*b;
sy=ye*b;
if(ye == 0){
if(xe>0)run_px();
else if(xe<0)run_mx0);
else stop_x0);
b
if(xe == 0){

if(ye>0)run_py0;
else if(ye<0)run_my(;
else stop_y0);
H
if(xe>0)1
if (ye>0)
m=n%*ye/xe;
run_pxpy0;
H

else if(ye<O)t
m=-n*ye/xe;
run_pxmy(Q);
H

H

if(xe<0){
if(ye>0)1
m=-n*ye/xe;
run_mxpyQ;
H
else if (ye<O){
m=n*ye/xe;

run_mxmy();



}
}
photoR_p() ITE RITRE R
{
dof /IPhRU(Z + ~V 7 L7 & Digs7z L
ze="1; Iz fff% T
drilQ;
timng();
fwhile(RA0); /IPhRI(Z + b U 7 Lo % DARET 5 £ T
§
photoR_a() /TR 385« 0 1% Wuei
{
dot 1IN T3 i %
ze=1*dp; Iz i b 5-
dril(;
timng();
fwhile('RA0); /PhRI(Z + R U 7 L7 &% DEF7e LE TESA
}
dril()
{
b=50/n;
sz=ze*b;
if(ze == O){
stop_z0; //z il 1k
H
if(ze > O
run_pz0; /lz i |- H-
RC5=1; IR U Vigls
H
if(ze < O
RC5=1; IR U Vigls
run_mz0); 11z 4l %
H



genten()

{

while(1){
clw_z0;
if(RA3 == 0)break;
if(RA2 == 0)break;
}
stop_z0);
__delay_ms(rest);
while(1){
uclw_x0;
if(RA5 == 0) break;
if(RA2 == 0)break;
h
stop_x0;
__delay_ms(rest);
while(1){
uclw_y0;
if(RA4 == 0) break;
if(RA2 == 0)break;
H
stop_y0;
__delay_ms(rest);
while(1)1
clw_z0;
if(RA3 == 0)break;
if(RA2 == 0)break;
H
stop_z0;
__delay_ms(rest);
while(1){
clw_x0;
if(RA5 == 0) break;
if(RA2 == 0)break;
H
stop_x0;

__delay_ms(rest);



while(1){
clw_y(0;
if(RA4 == 0) break;
if(RA2 == 0)break;

}
stop_y0;
__delay_ms(rest);
while(1
uclw_z(;
if(RA3 == 0)break;
if(RA2 == 0)break;
}
stop_z();
§
MicroSw_p( IR R RTRE R
{
dot /IMicroSwitch 23 f#E17¢ L
ze=-1; 11z Hihl% T~
dril(;
timng();
fwhile(RA1); //MicroSwitch 23M&EH19 % £ C
}
MicroSw_a() IR B4 weak - N LAzt
{
dot 10 TS h %
ze=2*dp; Iz i b5
dril(;
timng();
fwhile('lRA1); //MicroSwitch 23 & %172 L& C



