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ABSTRACT

Normally, the step size of the conventional stepping motor is not less than 0.5 degrees per
step. It is too large for certain applications such as printers, plotters, robot arms and etc. Furthermore
the operation of stepping motor in the full step size also causes overshoot problem of the rotor
position. To eliminate or decrease the problem microstepping is required. The formal methods to
drive stepping motor in microstep excitation mode are driven the stepping motor with the
proportional or sinusoidal reference signal. These reference signals are obtained by calculating of
linear and sine approximations to stepping motor static torque displacement (T-6) characteristic
curve, respectively. However, the stepping motor static torque-displacement characteristic curves are
not identical for each phases at each displacement angles. For ﬁis reason, the microstep sizes are not
quite accurate. The thesis presents a new technique to drive stepping motor in microstep excitation
mode called “the approach to drive stepping motor in microstep excitation mode with direct tested
signal”. This technique takes into account of stepping motor nonlinearities as above mentioned. To
find the direct tested signal, the technique based on microprocessor control to quantify the proper
current in all windings of stepping motor at every microstep angles and the accuracy of microstep
size is observed by using an optical encoder circuit with interfaced to the microprocessor. The
technique gives better accuracy of microstep size when compared to the formal methods obtained

from simple linear and sine approximations to torque-displacement characteristic curve.
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/!

/

/ “Direct Test”

/" This program is designed to find the current references of stepping motor
/! working in microstep exitation mode based on direct test.
/ Designed by

/ Wautthichai Sangkhakul
" MEng.(EE),KMIT'L
7z

7

#include <stdio.h>

#include <stdlib.h>

#include <conio.h>

#include <iostream.h>

#include <dcs.h>

#include <math.h>

#define PH1 0x304
#define PH2 0x302
#define PH3 0x301
#define PH4 0x300
#define STORAGE PORT 0x30a
#define CONTROL_8255_1 0x303
#define CONTROL_8255_2 0x307
#define CONTROL_8255_3 0x30b
#define DIGIT1 2 0x305
#define DIGIT3 4 0x306
4define DIGITS 6 0x308
#define DIGIT7_8 0x309
#define NUM_OF_SUBSTEP 8
#define MAX CURRENT Oxff
#define MIN_CURRENT 0x00
#define DELAY_LOOP 5000

unsigned long get_position();
int hex_to_dec(int hex_data),
int free_run(int x4_step);

int clear_all_phase();

int delay_time(int delay_loop);

main()

{
unsigned vary_down_phase;
unsigned stable_phase:
unsigned vary_up_phase;

unsigned out_of group phase;
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unsigned long all_left postftMAX CURRENT+1];
unsigned long all_right_postfMAX_CURRENT+1};
unsigned long left_ref post[(NUM_OF_SUBSTEP/2)+1];
unsigned long right_ref post{(NUM_OF_SUBSTEP/2)+1];
unsigned long left_half stepsize,left_substep_size;

unsigned long right_half_ stepsize,right_substep_size;
unsigned long max_error,temp_error;

unsigned long left_min_error[(NUM_OF_SUBSTEP/2)+1];
unsigned long right_min_error{(NUM_OF_SUBSTEP/2)+1];
unsigned long error_tbl[8][((NUM_OF_SUBSTEP/2)+1];
int substep,ref_num;

int left i ref[(NUM_OF_SUBSTEP/2)+1];

int right_i_reff(NUM_OF_SUBSTEP/2)+1];

int current_ref tbl[8][(NUM_OF_SUBSTEP/2)+1];

int current,temp_current;

int group,tbl num=0;

char keychk;

outp(CONTROL_8255_1,0x80); //initial 8255 port

outp(CONTROL 8255 2,0x8b);
outp(CONTROL 8255_3,0x92);

outp(STORAGE_PORT,0xfY); //disable storage port

clear_all_phase();

clrscr();
free run(5);

for(group=1;group<=4;group++){
if{group==1){

vary_down_phase = PH3;
stable_phase = PH4;
vary_up_phase = PH]I,
out_of group_ phase =PH2;
}
else if{group==2){
vary_down_phase = PH4,
stable_phase = PHI,
vary_up_phase = PHZ,
out_of group_phase = PH3;
}
else if{group==3){
vary_down_phase = PHI,
stable_phase = PH2;
vary_up_phase = PH3,;
out_of group_phase = PH4,
}
else{
vary_down_phase = PHZ;

stable_phase = PH3;
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vary _up_phase = PH4;
out_of group_phase =PHI,;
}
printf{"\nprocessing group of phase %d......... ", group);
//start process
outp(stable_phase,0xff);

outp(vary_up_phase,0x00);
outp(out_of group_phase,0x00);
delay(500);

//get all left position
for(current=MAX_CURRENT;current>=MIN_CURRENT;current--)
{
outp(vary_down_phase,current);
delay(50);
all_left post[current] = get_position();

}

//get all right position
for(current=MIN CURRENT;current<=MAX CURRENT;current++)

{

outp(vary_up_phase,current),

delay(50);

all_right_post[current] = get_position();
}

/lcreate table of reference position on left size
left_half stepsize = all_left postfMIN_CURRENT]-
all_left_postfMAX CURRENT];
left_half stepsize = labs(left_half_stepsize);
left_substep_size = left_half stepsize/NUM_OF_SUBSTEP*2,
for(substep=0;substep<=NUM_OF_SUBSTEP/2;substep++)
{

left_ref post[substep]=all_left_postfMAX_ CURRENT]+(left_substep_size*substep);
}

/lcreate table of reference position on right size
right_half stepsize = all_right_postfMAX_CURRENT]-
all_right_post{MIN_CURRENT];
right_half_stepsize = labs(right_half_stepsize);
right_substep size = right_half stepsize/NUM_OF_SUBSTEP*2;
for(substep=0;substep<=NUM_OF_SUBSTEP/2;substep++)
{

right_ref post[substep]=all_right_post{MIN_CURRENT+(right_substep_size*substep),

}
printf("done");
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//find current reference of left size
for(ref num=0;ref num<=NUM_OF _ SUBSTEP/Z ref num++)
{
left min_error[ref num] = left_ref_post[ref_num]-
all_left postfMIN_CURRENT];
left_min_error{ref num] = labs(left_min_error{ref_numy});
temp_current = MIN_CURRENT;,
temp_error = left_min_error{ref_num];
for(current=MIN_CURRENT;current<=MAX_CURRENT;current++)
{
max_error = left_ref post[ref num]-all_left_post[curreat];
max_error = labs(max_error);
if{left_min_error{ref_numJ}>max_error)
{
left_min_error[ref_num] = max_error;
left i ref[ref num] = current;
temp_current = current;
temp_error = max_error,
}
left i ref[ref_num] = temp_current;
left_min_error{ref num] = temp_error;

}
}

/Mfind current reference of right size
for(ref num=0;ref num<=NUM_OF_SUBSTEP/2;ref num++)
{
right min_error[ref_num] = right_ref_post[ref num}-
all_right_postfMAX_ CURRENT];
right min_error{ref_num] = labs(right_min_errorfref_numy});
temp_current = MAX CURRENT;
temp_error = right_min_error[ref_num];
for(current=MAX__CURRENT;current>=I\/HN_CURRENT;current--)
{
max_error = right_ref post[ref_num]-all_right_post[current];
max_error = labs(max_error),
if(right_min_error{ref_num]>max_error)
{
right_min_error{ref_num] = max_error,
right_i_ref[ref_num] = current;
temp_current = current;
temp_error = max_error,
}
right_i_ref[ref num] = temp_current,;
right_min_error{ref_num] = temp_error;



//save current reference and minimum error

/et size

for(ref num=0;ref num<=NUM_OF_SUBSTEP/2;ref num-++)
{
current_ref tbl[tbl_num][ref num]=Ileft_i_ref[ref num];
error_tbl[tbl num](ref num]  =left_min_error[ref num];

}

tbl num-++;

/right size

for(ref num=0;ref num<=NUM_OF_SUBSTEP/2;ref_num++)
{

current_ref tbl{tbl_num][ref_num] =right_i_ref[ref num];

error_tbl[tbl num][ref num]  =right_min_error[ref num];
}
tbl_num-++;
}

clear_all phase();
printf("\nprocessing....done");

//display current reference and error
do
{
clrser();
printf{"\npress number of reference table which you want to see(0-7)");
printf("\nor any key number to quit");
scanf("%d",&tbl_num);
if(tbl_num<0 {| tbl_num>7)
break;
printf{"\ntable number:%d",tbl_num);
for(ref num=0;ref num<=NUM_OF_SUBSTEP/2;ref num++)
{

printf{"\ncurrent reference{%2d] = %2x

hex",ref num,current_ref tbi[tbl num][ref num]);

printf("\terror = %2d",error_tbl[tbl_num][ref num]);
}
printf("\npress any key");
getch();

}
while(tbl num>=0 && tbl_num<=7);

clrser();
printf{"\npress any key to run stepping motor");

getch();
clrscr();
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printf("\nnow! stepping motor is running in D1/%d mode",NUM_OF_SUBSTEP),

printf("\n press any key to quit");
while(!kbhit()){
tbl_num = 0,



for(group=1;group<=4;group++){
if(group==1){
vary_down_phase = =PH3;
stable phase = PH4,
vary_up_phase =PH]I,
out_of group_phase =PHZ;

!
!

else if{group==2){
vary_down_phase  =PH4;
stable phase =PHI,;
vary_up_phase =PHZ;
out_of group phase =PH3;

}

else if(group==3){
vary_down_phase =PHI;

stable_phase = PH2; X
vary_up_phase = PH3;
out_of group_phase =PH4;

}

else{
vary_down phase = =PH2;
stable_phase = PH3;
vary_up_phase = PH4;
out of group phase =PHI;

}

outp(stable_phase,0xff);

outp(vary_up_phase,0x00);
outp(out_of group phase,0x00);
for(ref num=0;ref num<=NUM_OF_SUBSTEP/2;ref num++)
{
if(ref_num==0){
outp(vary_down_phase MAX CURRENT);
delay_time(DELAY_ LOOP/2),
}
else if(ref num=—=NUM_OF SUBSTEP/2){
outp(vary_down_phase, MIN_CURRENT);
delay_time(DELAY_LOOP/2);
}
else{
outp(vary_down_phase,current_ref tbl{tbl num]{ref num]);

delay_time(DELAY_LOOP);,

!
}
tbl _num-++;
for(ref_num=0;ref num<=NUM_OF_SUBSTEP/2;ref num++)
{
if(ref num==0){
outp(vary_up_phase, MIN_ CURRENT);
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}

/!
/I
1
1

delay time(DELAY_LOOP/2);
}

else if(ref num==NUM_OF_SUBSTEP/2){
outp(vary_up_phase, MAX CURRENT),

delay_time(DELAY_LOOP/2);
}

else{

outp(vary_up_phase,current_ref tbl[tbl_num][ref numy]);

delay_time(DELAY_LOOP);

}
}

tbl_num++;

clear_all phase();
printf("\n\nmotor is stopped"),

getch();
return{0};

//
get_position() /!
/I

read position from shaft encoder

//

unsigned long get_position()

{

unsigned long dat_digl 2 dat_dig3 4,
unsigned long dat_dig5_6;
unsigned long valid_post;

outp(STORAGE_PORT,0x00);
delay(15);

dat_digl 2 =inp(DIGIT1 2);
dat_dig3_4 = inp(DIGIT3_4);
dat_dig5_6 = inp(DIGITS_6);
outp(STORAGE_PORT,0xfY);
delay(15);

dat_digl 2 =hex to_dec(dat_digl 2);
dat_dig3 4 = hex_to_dec(dat_dig3_4);
dat_dig5_6 = hex_to_dec(dat_dig5_6);

//storage command

//read position

/Istorage release command

valid_post = dat_digl_2+(dat_dig3_4*100)+(dat_dig5_6*10000);

return(valid_post);
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/I //
1 hex_to_dec(hex_data) I
/ convert heximal data to decimal data /"
// /!
int hex_to_dec(int hex_data)
{
int dec_data,
if{thex_data>=0x90)
dec_data = hex_data-54;
else if(hex_data>=0x80)
dec_data = hex_data-48,;
else if(thex_data>=0x70)
dec_data = hex_data-42;
else if(hex_data>=0x60)
dec_data = hex_data-36;
else if(hex_data>=0x50)
dec_data = hex_data-30;
else if(hex_data>=0x40)
dec_data = hex_data-24;
else if(hex data>=0x30)
dec data = hex_data-18;
else if(hex_data>=0x20)
dec data = hex_data-12;
else if(hex_data>=0x10)
dec_data = hex_data-6,
else dec_data = hex_data,
return(dec_data);
}
1 1
7 free_run(x4_step) 7
// run stepping motor with defined step 1
/ 48 steps = 1 round /"
I 1
int free_run(int x4_step)
{
int loop;
for(loop=1;loop<=x4_step;loop++)

{
outp(PH1,0xff);outp(PH2,0x00);

outp(PH3,0x00);outp(PH4,0x00);
delay(50);
outp(PH1,0x00);0utp(PH2,0xff);
outp(PH3,0x00);outp(PH4,0x00);
delay(50);
outp(PH1,0x00);outp(PH2,0x00);
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outp(PH3,0xff);outp(PH4,0x00);
delay(50);
outp(PH1,0x00);outp(PH2,0x00);
outp(PH3,0x00);outp(PH4,0x{Y);

delay(50);
}
outp(PH1,0xfY);outp(PH2,0x00);
outp(PH3,0x00);outp(PH4,0x00);
delay(50);
return(0);
}
/! /!
I clear_all phase() /
/1 //
int clear_all phase()
{

outp(PH1,0x00);outp(PH2,0x00),
outp(PH3,0x00);outp(PH4,0x00),

delay(50);

return(0);
}
/ //
/! delay_time() 1"
/! //

int delay_time(int delay loop)

{

int loop_count;
for(loop_count=1;loop_count<=delay loop;loop -count++);
//nothing to do

return(0);
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/ -1/
I “Direct tested 1:16 step response observer” 1
/ This program designed for observed the step response of stepping motor by //
/ldrives the stepping motor in microstep exitation mode with Direct tested signal 1:16//
1/ //

#include <stdio.h>
#include <conio.h>
#include <dos.h>
#include <math.h>
#include <iostream.h>

#define PH1 0x300
#define PH2 0x301
#define PH3 0x302
#define PH4 0x304

#define STORAGE' PORT  0x30a
#define COUNTER_CTRL  0X309
#define CONTROL_8255 1  0x303
#define CONTROL _8255_2  0x307
#define CONTROL_8255 3  0x30b

int clear_counter();

int clear_all phase();

int latch_counter();

int delay_time(int delay_loop);
int clear(int t_clear);

int latch(int t_latch);

int main(void)
{ //declear port No.
outp(CONTROL_8255_1,0x80); //initial 8255 port
outp(CONTROL_8255 2,0x8b);
outp(CONTROL_8255_3,0x90);
outp(STORAGE_PORT,0x{Y); //disable storage port

clrscr();
clear_counter();
clear_all_phase();

int cnt;

int datal[64] = {0,15,23,36,52,69,89,109,128,143,159,175,
191,207,223,239,255,239,223,207,191,175,
159,143,128,109,90,69,57.38,31,15,0,0,0,

0,0,0,0,0,0,0,0,0};
int data2[64] = {0,0,0,0,0,0,0,0,0,0,0,0,0,0.0,0,0,15,23,

36,52, 69,89,109,128,143,159,175,191,207,
223.239,255,239, 223,207,191,175,159,143,
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128,109,90,69,57,38,31,15,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0};

int data3[64] = {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,15,23,36,52,69,
89,109,128,143,159,175,191,207,223,239,
255.239,223,207,191,175,159,143,128,109,
90,69,57,38,31,15};

int datad[64] = {255,239,223,207,191,175,159,143,128,109,
90,69,57,38,31,15,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0, 0,0,0,0,0,0,0,0,0,0,0,0,
0,0,15,23,36,52,69,89,109,128,143,159,175,
191,207,223,239};

clear_all phase(),

clrscr();

cout << "\n\n\n\t PRESS ANY KEY TO RUN MOTOR....";

getch(); /Iwait untill key press
clrser();

cout << "\n\n\n\t NOW! THE STEPPING MOTOR IS RUNNING IN DIRECT
TESTED-1/16 MODE.....";
cout << "\n\n\t PRESS ANY KEY TO STOP MOTOR";
while(!kbhit()){ /lexitation
for(cnt=0;cnt<64;cnt++){
if{cnt==0){
latch(130);
clear(5);
latch(130);
!
if{cnt==16){
latch(130);
clear(5);
latch(130);
}
if{cnt==32){
latch(130);
clear(5);
latch(130);
}
if{cnt==48){
latch(130);
clear(5);
latch(130);
}
outp(PH3,datal[cnt]);
outp(PH4,data2[cnt]);
outp(PH1,data3[cnt});
outp(PH2,data4{cnt]);



delay(20);
latch(25);

}
}

clrscr();
clear_all phase();
clear_counter();

return(0);
}
//
I clear_all phase()
I/
int clear_all phase()
{
outp(PH1,0x00);outp(PH2,0x00);
outp(PH3,0x00);outp(PH4,0x00);
delay(1);
return(0);
}
/!
I delay_time()
//--
int delay_time(int delay loop)
{
int loop_count;
for(loop_count=1;loop_count<=delay_loop;loop_count++),
//do nothing
return(0);
}
/
/! clear_counter()
I
int clear_counter()
{
outp(COUNTER_CTRL,0x03); //clear counter
delay_time(10);
outp(COUNTER _CTRL,0x02);
delay_time(10);
return(0);
}
/"
7 latch_counter()
/I

int latch_counter()

{
outp(COUNTER_CTRL,0x00);

//Latch

1
I
/"

i
/"
1

I
"
/

/
/
"
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delay(45); //blank Hi
outp(COUNTER_CTRL,0x02);

return(0);
}
I
/! latch()
I/
int latch(int t_latch)
{
outp(COUNTER_CTRL,0x00), //Latch
delay(t_latch); //blank Hi
outp(COUNTER_CTRL,0x02);
return(0);
}
/I
/ clear()
/!
int clear(int t_clear)
{
outp(COUNTER_CTRL,0x03), [//clear counter
delay_time(t_clear);
outp(COUNTER_CTRL,0x02);
delay time(t_clear);
return(0);
}

/I

/"
I
/!

1
//
/1

"
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I

7 “Proportional 1:16 step response observer”
I This program designed for observed the step response of stepping motor by//
//drives the stepping motor in microstep exitation mode with Proportion signal 1:16//

/!
#include <stdio.h>
#include <conio.h>
#include <dos.h>
#include <math.h>
#include <iostream.h>

#define PH1
#define PH2
#define PH3
#define PH4
#define STORAGE_PORT
#define COUNTER_CTRL
#define CONTROL_8255_1
#define CONTROL 8255 2
#define CONTROL 8255 3

int clear_counter();
int clear_all phase();
int latch_counter();

int delay _time(int delay loop);

int clear(int t_clear);
int latch(int t_latch);

int main(void)

{

0x300
0x301
0x302
0x304
0x30a
0X309
0x303
0x307
0x30b

outp(CONTROL_8255_1,0x80);
outp(CONTROL_8255_2,0x8b);
outp(CONTROL_8255_3,0x90);
outp(STORAGE_PORT,0x{f);

clrscr();
clear_counter();
clear_all phase();
int cnt;

//declear port No.
//initial 8255 port

//disable storage port

int datal[64] = {0,16,32,48,64,80,96.111,128,143,159,175,
191,207,223,239,255,239,223,207,191,175,
159,143,128,111,96,80,64,48,32,16,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0}:

int data2[64] = {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,16,32,
48.64,80,96,111,128,143,159,175,191,207,
223,239,255,239,223,207,191,175,159,143,
128,111,96,80,64,48,32,16,0,0,0,0,0,0,0,

/1
1

I
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070’070’0’0’010’0};

int data3[64] = {0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,16,32,48,64,80,
96,111,128,143,159,175,191,207,223,239,
255,239,223,207,191,175,159,143,128,111,

96,80,64,48,32,16};

int datad[64] = {255,239,223,207,191,175,159,143,128,111,
96,80,64,48,32,16,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,16,32,48,64,80,96,111,128,143,159,

175,191,207,223,239};
clear_all_phase();
clrser();
cout << "\(n\n\n\t PRESS ANY KEY TO RUN MOTOR....";
getch(); //wait untill key press
clrser();

cout << "\n\n\n\t NOW! THE STEPPING MOTOR IS RUNNING IN
PROPORTION-1/16 MODE.....";
cout << "\n\n\t PRESS ANY KEY TO STOP MOTOR",
while(1kbhit()){ //exitation
for(cnt=0;cnt<64;cnt++){
if(cnt==0){
latch(130);
clear(5);
latch(130);
}
if{ cnt==16){
latch(130);
clear(5);
latch(130);
}
if{cnt==32){
latch(130);
clear(5);
latch(130);
}
if{cnt==48){
latch(130);
clear(5);
latch(130);
}
outp(PH1,datal[cnt]);
outp(PH2,data2{cnt]);
outp(PH3, data3[cnt));
outp(PH4,data4[cnt]);
delay(20);



latch(25);
}
}
clrscr();

clear_all phase();
clear_counter();

return(0);
}
// /
I clear_all phase() "
1 . 1
int clear_all_phase()
{

outp(PH1,0x00);0utp(PH2,0x00);
outp(PH3,0x00);outp(PH4,0x00);

delay(1);

return(0);
}
I /
1" delay time() /
// -——=-//

int delay_time(int delay_loop)

{

int loop_count;
for(loop_count=1;loop_count<=delay_loop;loop_count++);

//do nothing
return(0);
}
1 1
/ clear counter() 7
I /
int clear_counter()
{
outp(COUNTER_CTRL,0x03), //clear counter
delay_time(10);
outp(COUNTER_CTRL,0x02);
delay_time(10);
return(0);
}
/I 7
" latch_counter() /
i 1

int latch_counter()
{
outp(COUNTER_CTRL,0x00); //Latch
delay(45); //blank Hi
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outp(COUNTER_CTRL,0x02),

return(0);
}
/!
I latch()
I/
int latch(int t_latch)
{
outp(COUNTER_CTRL,0x00); //Latch
delay(t_latch); //blank Hi
outp(COUNTER_CTRL,0x02);
return(0);
}
/!
I clear()
/"
int clear(int t_clear)
{
outp(COUNTER_CTRL,0x03); //clear counter
delay time(t_clear);
outp(COUNTER_CTRL,0x02);
delay_time(t_clear);
return(0);
}

1/

/1
1
I

1
1
1

/"
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1
1

/"

/

/ “Sinusoidal 1:16 step response observer”

/ This program designed for observed the step response of stepping motor by//
//drives the stepping motor in microstep exitation mode with sinusoidal signal 1:16//
/l

#include <stdio.h>

#include <conio.h>

#include <dos.h>

#include <math.h>

#include <iostream.h>

#define PH1 0x300

#define PH2 0x301

#define PH3 0x302

#define PH4 0x304

#define STORAGE PORT 0x30a

#define COUNTER_CTRL 0X309

#define CONTROL_8255_1 0303

#define CONTROL_8255_2 0x307

#define CONTROL_8255_3 0x30b

int clear_counter();
int clear_all_phase();
int latch_counter();
int delay_time(int delay_loop);
int clear(int t_clear),
int latch(int t_latch);

int main(void)

{

outp(CONTROL_8255_1,0x80);

/ldeclear port No.
/finitial 8255 port

outp(CONTROL_8255_2,0x8b);
outp(CONTROL_8255_3,0x90);

outp(STORAGE_PORT,0xff);

clrscr();
clear_counter();

clear_all_phase(),

int cnt;
int datal[64] =

int data2[64] =

{0, 25,50, 74,98,120.142,162,180,197,212,

225.236,244,250.254.255,254,250,244,236,

225.212,197,180,162.142,120,98,74,50,25,
0,0,0,0,0,0,0,0,0,0,0.0.0,0,0,0,0,0,0,0,

aaaaaaa

0,0,0,0,0,0,0,0,0,0,0,0};

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,25,50,
74.98,120, 142,162,180, 197,212,225,236,

244,250,254,255,254,250,244,236,225,212,

197,180,162,142,120.98,74,50,25,0,0,0,0,

//disable storage port
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int data3[64] =

int data4[64] =

0,0,0,0,0,0,0,0,0,0,0,0};

{0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0,0,0,0,0,0,25, 50,74, 98,
120,142,162,180,197,212,225,236,244,250,
254,255,254,250,244,236,225,212,197,180,

162,142,120,98,74,50,25};

{255,254,250,244,236,225,212,197,180,162,
142,120,98,74,50,25,0,0,0,0,0,0,0,0,0,0,
0,0,0,0,0,0,0,0.0,0,0,0,0,0,0,0,0,0,0,0,

0,0, 0,25,50, 74,98,120,142,162,180,197,

212,225,236,244,250,254};

clear_all_phase();

clrser();

cout << "\n\n\n\t PRESS ANY KEY TO RUN MOTOR....";

getch();
clrser();

flwait untill key press
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cout << "\n\n\n\t NOW! THE STEPPING MOTOR IS RUNNING IN SIN-1/16

",
..... 5

cout << "\n\n\t

while(/kbhit(){

PRESS ANY KEY TO STOP MOTOR",

for(cnt=0;cnt<64;cnt++){
if(cnt==0){
latch(130);
clear(5);
latch(130);

}

if{cnt==16){
latch(130);
clear(5);
latch(130);

}

if{ent==32){
latch(130);
clear(5);
latch(130);

}

if{cnt==48){
latch(130);
clear(5);
latch(130);

}

outp(PH1,datal[cnt]);
outp(PH2,data2[cnt]);
outp(PH3,data3[cnt]);
outp(PH4,data4[cnt]);
delay(20);

/lexitation



latch(25);

}
}

clrscr();
clear_all _phase();
clear_counter();

return(0);

}
/ /
1 clear_all_phase() I
/- -/
int clear_all_phase()

{

outp(PH1,0x00);outp(PH2,0x00);

outp(PH3,0x00);outp(PH4,0x00);

delay(1);

return(0);
}
// //
1 delay_time() "
// /

int delay time(int delay loop)

{

int loop_count;
for(loop_count=1;loop_count<=delay_loop;loop_count++);

//do nothing
return(0);
}
// /
I clear_counter() /1
/ /
int clear_counter()
{
outp(COUNTER_CTRL,0x03); //clear counter
delay_time(10);
outp(COUNTER_CTRL,0x02);
delay_time(10);
return(0);
}
1/ e -~ /!
/I latch_counter() ' /!
/ 1

int latch_counter()

{
outp(COUNTER_CTRL,0x00); /[Latch
delav(45); //olank Hi

170



outp(COUNTER_CTRL,0x02);

return(0);
}
/1
1/ latch()
/!
int latch(int t_latch)
{
outp(COUNTER_CTRL,0x00); //Latch
delay(t_latch); /fblank Hi
outp(COUNTER_CTRL,0x02),
return(0);
!
/I
I clear()
/I
int clear(int t_clear)
{
outp(COUNTER_CTRL,0x03); //clear counter
delay_time(t_clear);
outp(COUNTER_CTRL,0x02);
delay time(t_clear);
return(0);
}

1

1/
I
/

1
1
1

"
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-~

I /!
/ “SINGLE STEP RESPONSE 1” I
I This program designed for observed the step response of stepping motor //
I by drives the stepping motor in single phase exitation mode. /!
I I

#include <stdio.h>
#include <conio.h>
#include <dos.h>

#include <math.h>

#define PH1
#define PH2
#define PH3
#define PH4
#define STORAGE PORT
#define COUNTER _CTRL
#define CONTROL_8255_1
#define CONTROL 8255 _2
#define CONTROL 8255 3

int clear all phase();

int delay_time(int delay_loop);
int clear_counter();

int latch_counter();

int clear(int t_clear);

int latch(int t_latch);

main()

{

0x300
0x301
0x302
0x304
0x30a
0x309
0x303
0x307
0x30b

int datal[4] = {Oxff,0x00,0x00,0x00};
int data2[4] = {0x00,0xff,0x00,0x00};
int data3[4] = {0x00,0x00,0x{f,0x00};
int data4{4] = {0x00,0x00,0x00,0x{f};

outp(CONTROL_8255_1,0x80);
outp(CONTROL_8255_2,0x8b);
outp(CONTROL_8255_3,0x90);
outp(STORAGE_PORT,0xfY);

clrser();
clear all phase();
clear_counter();

//initial 8255 port

//disable storage port

printf{"\n\n\n\t PRESS ANY KEY TO RUN MOTOR....");

getch();
clrscr();

/Iwait untill key press

printf{"\n\n\n\t NOW! THE STEPPING MOTOR IS RUNNING.....

printf("\n\t

IN FULL STEP SIZE");
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printf("\n\nt  PRESS ANY KEY TO STOP MOTOR");

while(!kbhit()){
for(int d_count=0;d_count<4;d_count++){
outp(PH1,datal[d_count]),
outp(PH2,data2[d_count]),
outp(PH3,data3[d_count]);
outp(PH4,data4[d_count]);
delay(80);
latch(50);
clear(5);
latch(50);
}
}

clear_counter();
clear_all_phase();

/lexitation

clrscr();
return(1);
}
1
4 clear_all phase()
1

int clear_all_phase()

{

outp(PH1,0x00);0utp(PH2,0x00);
outp(PH3,0x00);outp(PH4,0x00);
delay(1);

return(0);

}
I

/
/!

dglay_time()

int delay_time(int delay_loop)

{

int loop_count;
for(loop_count=1;loop_count<=delay_loop;loop_count++);
//do nothing
return(0);

}

/-
/!

clear_counter()

/!

int clear_counter()

{

outp(COUNTER_CTRL,0x03);
delay_time(10);
outp(COUNTER_CTRL,0x02),
delay time(10);

//clear counter

"
1"
1

I
I
1

1
1
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return(0);
}
I/
/ latch_counter()
/!
int latch_counter()
{
outp(COUNTER_CTRL,0x00); /MLatch
delay(45); //blank Hi
outp(COUNTER_CTRL,0x02),
return(0);
}
/I
/ latch()
/
int latch(int t_latch)
(
outp(COUNTER_CTRL,0x00); /MLatch
delay(t_latch); /folank Hi
outp(COUNTER_CTRL,0x02);
return(0);
}
//--
/ clear()
/
int clear(int t_clear)
{
outp(COUNTER_CTRL,0x03); //clear counter
delay_time(t_clear),
outp(COUNTER_CTRL,0x02),
delay_time(t_clear);
return(0);
}

1/

1
1
1

1
I
1

1/
/
"

/!
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