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Project 9 Stepper Motor 


���� 
,�A& � ��"#$BCD*%�+�"��6,E&7��' PIC16F88 B�HI�5�'5(6 stepper motor  ��K "'' unipolar "#$ bipolar 

����������������� 

1) ������!��"#�� 

"#��$%�&���'"�'() Stepper Motor !�� Unipolar 

 B%HI� �&�6�B���!B+N%�(+��)!�DI�A� �&���$",6&�B��%��O&�DI�6�5�5�%���#B#��!�$P7A��A �Q �A� P�A� ��C�' (driver) 
�O�*P%�&��O&*��$","�% P%�+�B�U�%DKP�A��VDB'��! ULN2003A VQI 6D� ��C�' 7 �O�  ��*"�O#$�O� ,&6&�Z�O&*��$",��A,[ ,(� 
0.5 A (,&6&�Z�[�&*#$B�D*���VD��A�&� datasheet)  �&�5�'5(6"'' unipolar �$�A� P�A,�^^&)5�'5(6 4 B,A% VQI ,&6&�Z
���"''� ����A�� �[+�DI 1 ��*,&* common C� 6�B���!�$�O��*[O��'"� ��% 12 V 

   
�/��01 1 !2�2�#"#��$%�&���345'"�'() Stepper Motor !�� unipolar 

"#��$%�&���'"�'() Stepper Motor !�� Bipolar 

�&��O�,&*"'' bipolar �$�6OP�A,&* common '%6�B���!  �� %�K%�Q 6DB�D* ,&*,�^^&) 4 B,A%  �&�5�'5(66�B���!�Q 
�A� P�A���D�&�,#�'����& �&��7#C� ��$", ��*�O&*�a'��"#$�a#',#�'��%�$7�O& ,&* A ��' /A "#$ �$7�O&  B ��' /B VQI �E&
P7A�A� P�A� �� H-bridge B�HI��O�*P%�&�,#�'����& �&��7#C� ��$", 

P%�DI%DKB�&B#H��P�A��VDB'��! L293D VQI 6D H-bridge 2 �(� ��*"�O#$�(�,&6&�Z�O&*��$",��A,[ ,(� 0.5 A  H-bridge "�O#$
�(�P%��VD L293D �$6D�O� ,�^^&) Enable B�HI�+h�B+h��&��O&*�aP7A��'� ��'����!    ,O�%����& �&��7#C� ��$",,&6&�Z
B#H����A��*�&�,#�'"� ��%C� "�O#$�(���*P�A NOT gate (�&���VD 74HC04) �� ",� P%�[+�DI 2  �$��',�^^&)�DI�O&*P7A��'��VD 
L293 ,&6&�Z,�(+��A�� �&�& �O��+%DK 

1-2EN / 3-4EN 1A / 3A 2A / 4A $@��A��#"#�� H-bridge 

L X X �6O6D�&��O&*��$", 

H L H �O&*��$",P%����& �DI 1 

H H L �O&*��$",P%����& �DI 2 
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�/��01 2 !2�2�#"#��$%�&���345'"�'() Stepper Motor !�� bipolar 

�6�5�5�%���#B#��! PIC16F88 Z[��O�BCA&��'� ��C�'��*P�AC& RB0-RB3 ��* RB0 "#$ RB1 B+N%C& direction "#$  
enable C�  H-Bridge �(��DI 1 "#$C& RB2 "#$ RB3 B+N%C& direction "#$  enable C�  H-Bridge �(��DI 2  ��*�DI6�B���!�$�O�
BCA&��'��VD L293D �DI�E&"7%O  A, /A, B, /B �D��D7%QI  �� ",� P%�[+�DI 2  P%�DI%DK6�B���!�$Z[�C�'�A�*"� ��% 12 V �&6�DI�O&*P7A�DIC& 
VCC2 

"6A�O&�&��O�6�B���!"'' bipolar �$6D5�&6V�'VA�%��O&�&��O�"'' unipolar "�O�U6DCA��D5H� �E&P7A,&6&�Z�O&*��$",
�O&%C�#����K ,� �(�P%B�#&B�D*���%��A �Q �E&P7AB���,%&6"6OB7#U��DI"� ��O& "#$�E&P7A6�B���!6D"� '���DI6&�CQK%��A 

2) ����F�"#�� 
�[+�DI 3 "#$ �[+�DI 4 ",� �&��O�� ��,E&7��'5�'5(6 stepper motor "'' unipolar "#$ bipolar �&6#E&��' 

 
�/��01 3 �/�!$G#����F�"#��$%�&���345'"�'() Stepper Motor !�� unipolar 
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�/��01 4 �/�!$G#����F�"#��$%�&���345'"�'() Stepper Motor !�� bipolar 

3) ���H�0��
��!��) 

$%�&���!�� Unipolar 

B��I6�A�*�&��E&7%�P7A���!��DI�A� �&�P�A5�'5(66�B���!�E&%�% 4 '�� B+N%���!�B�&�!�(� �&�%�K%P% main loop P7A�E&�&� 
set 7�H� clear ,�^^&)C� "�O#$���!��&6#E&��'C� C�#�� �U�$�E&P7A6�B���!76(%�+��AB�HI�*m   

P%��)D�DIP�A���!� RB0-RB3 B+N%,�^^&)5�'5(6VQI �O��+*� ,&* A, B, /A, /B �&6#E&��' "#$6�B���!Z[���%��AP%
#��n)$ unipolar ,&6&�Z#E&��',�^^&)�DI�O&*P7A,&*�a"�O#$B,A%�� %DK 

 

Supply 
Step 

+V Gnd. 
PORTB 

1 Com. A 0x01 

2 Com. B 0x02 

3 Com. /A 0x04 

4 Com. /B 0x08 

 
B%HI� �&��&� set 7�H� clear ,�^^&)"�O#$5��K %�K%���B�U�6&��%��$",�aas&�6OB�D* ���DI�$,�A& ,%&6"6OB7#U�

B7%DI*�%E&"�%76(% (rotor) P7A76(%�+��A �Q �E&B+N%�$�A� P,Oat �!��%7�H���$'�%�&��HI%m B�HI��E&�&�*H��$*$B�#&�$7�O& �&� set 
"#$ clear ,�^^&)"�O#$5��K ����+P7A7O& ��%��,65�� VQI B+N%,O�%,E&5�^P%�&��E&7%�5�&6B�U��&�76(%C� 6�B���!�A�*7&�
�$*$B�#&7O& B��%�+6�B���!�U�$76(%�A&6&� 7&��$*$B�#&,�K%B��%�+6�B���!�U�&��$�6O,&6&�Z76(%��A 

P%��)D�DIB�&�A� �&�P7A6�B���!76(%�+�A�*C%&�� �&�DIB�&�A� �&� B�&�$�A� �[A�O&6�B���!6D stator ��K 76��DI��% ��*76(%
"�%C� 6�B���!�$�[A,Q���A�O&B+N%�� 7�$ P7A%�'�E&%�%�� 7�$P%7%QI ��'�U�$��AB�O&��'�E&%�% stator 7�H��D����D7%QI 5H�BCD*%
�+�"��6��#� B�HI�P7A6�B���!76(%�+�A&m �U�$,&6&�ZB7U%�� 7�$��A�*O& ���B�%B�O%��% ZA&6D stator 20 ��% P% 1 ��'�&�76(%



Project 9 Stepper Motor  4 

��.��. ��������� ������� �! "#$ �%& '()*+�$,����-  PIC Tutorial 
5)$�������6�&,��! 67&���*&#�*67��#   Last Updated 2/28/2007 

C� 6�B���!",� �O&B�&,&6&�Z�E&7%�P7A6�B���!76(%�+�A�*5�&6#$B�D*� = 360/20 = 18°7�H�5H� 1 step C� �&�76(%
%�I%B�  

&)��H&�( P%��)D�DI6�B���!�6O6D�aB#DK* �*[O�O�%"#A�"�%76(%�&��*[OP%�E&"7%O �$7�O&  stator 2 ��� �E&P7A�&�5�'5(6
� �&C� 6�B���!P%5��K "��6D5�&65#&�B5#HI�%�+ 1 step (7&�B+N%6�B���!P%����*O& 5H�����+ 18°) 


��!��) project09a.c 
#include<pic.h> 
#include<pic.h> 
#include "delay.h" 
 
__CONFIG(UNPROTECT & LVPDIS & BOREN & MCLRDIS & PWRTDIS & WDTDIS & INTIO ); 
 
void main (void) 
{ 
 int i; 
 // Setup oscillator 
 IRCF2   = 1; 
 IRCF1 = 1; 
 IRCF0 = 1;   // IRCF<2:0> = 111: internal RC oscillator frequency = 8 MHz 
 SCS1 = 0; 
 SCS0 = 0;   // SCS<1:0> = 00: Oscilator mode defined by FOSC<2:0> 
 while(!IOFS);  // Wait for the frequency to become stable 
 
 ANSEL = 0x00;  // Select every bit of port A as digital I/O 
 TRISB = 0X00;  // Set port B as output. 
 PORTB = 0X00;  // Clear data in port B before use. 
 for(i=0;i<5;i++)  // 5 round of 4 steps = 1 round of motor's rotation. 
 { 
  PORTB = 0x01;  // Step 1 gennerate pulse to A 
  DelayMs(100); 
  PORTB = 0x02;  // Step 1 gennerate pulse to B 
  DelayMs(100); 
  PORTB = 0x04;  // Step 1 gennerate pulse to /A 
  DelayMs(100); 
  PORTB = 0x08;  // Step 1 gennerate pulse to /B 
  DelayMs(100); 
 } 
 while(1); 
}  

'%��K����
��!��) 

�+�"��6 project09a.c +�$��'�A�*�&� set "#$ clear port �DI port B �&6#E&��'B�O%P%�&�& CA& �A% ��K %DK6�B���!�DIP�A
P%�&���#� 5��K %DKB+N%,B�U+B+��!6�B���!�DI6D stator 20 �E&"7%O  �� %�K%�&��%#[+��K 76� 5 ��'�$�E&P7A6�B���!76(%5�' 1 ��'
���D ��*6D�&��E&7%�P7A7%O� B�#&�$7�O& ,B�U+B+N%B�#& 100 ms �&�%�K%�$BCA&,[O infinity loop B�HI��6OP7A�+�"��6�%�#�'�+B��I6
�E& &%P76O�D�5��K  

$%�&���!�� Bipolar  

B%HI� �&�B�&�O�� ��B�HI�5�'5(6�&�76(%��*P�A,�^^&) enable "#$ direction "�%�&�5�'5(6,�^^&)�DIC& A, /A, B, 
/B ��*��  �E&P7A6D#E&��'�&�,O ,�^^&)5�'5(6B+N%�� �&�& �O��+%DK  

L293D 
Step 

A direction (RB0) A enable (RB1) B direction (RB2) B enable (RB3) 
PORTB 

1 1 1 X 0 0x03 

2 X 0 1 1 0x0C 

3 0 1 X 0 0x02 
4 X 0 0 1 0x08 
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��!��) project09b.c 
#include<pic.h> 
#include "delay.h" 
 
__CONFIG(UNPROTECT & LVPDIS & BOREN & MCLRDIS & PWRTDIS & WDTDIS & INTIO ); 
 
static bank1 unsigned int an[4]; 
 
void main (void) 
{ 
 int i; 
 // Setup oscillator 
 IRCF2   = 1; 
 IRCF1 = 1; 
 IRCF0 = 1;   // IRCF<2:0> = 111: internal RC oscillator frequency = 8 MHz 
 SCS1 = 0; 
 SCS0 = 0;   // SCS<1:0> = 00: Oscilator mode defined by FOSC<2:0> 
 while(!IOFS);  // Wait for the frequency to become stable 
 
 ANSEL = 0x00;  // Select every bit of port A as digital I/O 
 TRISB = 0X00;  // Set port B as output. 
 PORTB = 0X00;  // Clear data in port B before use. 
 for(i=0;i<5;i++) 
 { 
  PORTB = 0x03;  // Step 1 gennerate current from A to /A 
  DelayMs(100); 
  PORTB = 0x0C;  // Step 2 gennerate current from B to /B 
  DelayMs(100); 
  PORTB = 0x02;  // Step 3 gennerate current from /A to A 
  DelayMs(100); 
  PORTB = 0x08;  // Step 4 gennerate current from /B to B 
  DelayMs(100); 
 } 
 while(1) 
 {} 
}  

 

4) ����G$������%�#�� 
�O�,&*,�^^&)�&�6�B���!P7A�� �&65[O ,&6&�Z�O�,#�'��%�$7�O& �(� A, /A ��' B, /B ��A "�O�$�E&P7A�&�76(%�#�'

����& ��% "#$,&6&�Z�O�,#�'��%w&*P%�(� 5H� A ��' /A "#$ B ��' /B ��A ��*�$6D�#P%�O� "��C� �&�76(%B�O&%�K%�DI�$�E&P7A
����� 7�$�+B#U�%A�* B6HI�� ��B��I6�E& &%"#A��$��A�#�� �[+�DI 5 "#$ �[+�DI 6 

�5�'"��A"�#  B%HI� �&�6�B���!"�O#$����&�P�A"� ��%�aas&"���O& ��% ��K %DKCQK%�*[O��'�(O%C� 6�B���!�DIP�A �Q 5��
����,�'"� ��%�aas&P7AZ[��A� �O�%�E&�&��O&*�a 

 
�/��01 5 �/�!$G#2S����GS�#�F�"#��'"�'())�H����!�� unipolar 
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�/��01 6 �/�!$G#2S����GS�#�F�"#��'"�'())�H����!�� bipolar 

�&��[+�#�&���#� �$B7U%�O&�E&"7%O �&�76(%C� 6�B���!�DI5E&%�)��A,E&7��' 1 ��' �6O76(%�%5�'��'���D 
B%HI� �&��&�BCD*%�+�"��6�DI5E&%�)�&6�E&%�%��'���D�E&P7AB,D*�+7%QI �� 7�$�&�76(%�� �DI��A�#O&��+"#A� 7&�B�&BCD*%
�+�"��6B�HI�P7A76(%7#&*��'  6�B���!�U�$�#�'6&*� �E&"7%O �� �[+C�&6H��(�5��K B�O%��% 

 

 
 
 

 


