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A Study on microcomputer teaching using PIC for control

*Mitsunori NAKAO

The Z80 microcomputer has been used for microcomputer teaching. The PIC microcomputer using a
breadboard is low price, and highly efficient as compared with the Z80 microcomputer. This paper describes
a result of research concerning an improvement by having altered into the PIC microcomputer from the Z80
microcomputer as teaching materials. Based on this research, since students could bring the PIC
microcomputer another room, home and so on, they became possible learning still more deeply.
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Fig.1 PIC microcomputer

õö÷ø ùú�ûÂûüý�þ

�������
����uv	�

������������������������������ ��

�����

������������������������������ ��

�����



{¨�����^µh¶Z�}��
�'(�

��� !"#$%&'()*+),

��- � !"#$%&'()*./0

	
�~]�cp��]���]��]�<��

y� �92L7�
wA/0stB�L7�J�8

��������^���{��(�Óàe�6

�� L7�
<d(� � Â�
��Z80 Z80 1976
��{�,	
�<stB� �92L7�
*H8
����AB�{�z��(� � óZ80 CISC
Ã Ä��R��
�Complex Instruction Set Computer
����9Wyz�6�I¨	
<���jkw�

�H0 P��� uv<���TMPZ84C015 ASIC
{0 ��E��J9���Ç<�,� �KC80 Z80

�_`H� !"�#$ì%� 6&'H��(CPU
){¨�(
�9WL7�
��/�� ��
Ç

� )¢£d �*��TU'(�z���I100
���

Z80 PIC 1980 GE General�+<� � Â�
I¨ Ã

Ä,�- ���{){�-./�B0�Instrument
1B2�3�¨{00�� Â� ,I¨451989 GI
H0 ,�	
67��w�zMicrochip Technology
��(� �Î�L7�
�5�8¶��9�:PIC
7L
ó5�8¶��9éWJXYZ*f���E

�ßâ=�d(ê�çH����g��5�8¶�

�9éWJXYZw�;'(ßâ=*f��w�;

'(ßâ=�<q�d( êw=BH�� �:7�

L
ó�>Û<d( *ßâ=w}�?ã@kCPU
é ê����WJXYZ*f���AB'(1BUS
C
:7L
��2K89�wjD'(-.�íE

�{��(�´�FIþ5K8GhH� Pâ2H8
J�Y,� p�L7�
�d(�MC6809
��� 1234.� #$)*56789:;<=

Table1 Z80MNst�]�<��I� �þ¢<

L7�J�
������w�/��(�WJXY
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Fig.6 PIC writer equipment
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Fig.9 Experiment circuit of Stepping motor

� � � � � � ���� ������

�����

� � � � � � ���� ������

�����



rB�}��_`H�§(* L7�J�
�Z80
���<����  ¡¢£¥I �){�çH10
�� L7�J�
������µh¶Z���PIC
·9����¦ L7�J�
���� V§�PIC +

IC 4000Y7g� �MNON�MW�Y��K< 

¡¢£<���ÑÒ+,(�

��N ���� #$OPQ)*RSTU

�î������z( L7�J�
���PIC
�µh¶Z<d(��)� L7�J�
��PIC
��µh¶Zw]Ö�Qï�ð/�I¨6]^+,

(-.� � �-.�òó�·9���Fig.10 Fig.11

� � � �� òó Y7�� ��BV§ MNONPIC IC
&«¬­Bòó w¦§B�¨� ÉMÊ<BOX 9V
©ªB� L7�J�
��������^µPIC

Fig.12 PICh¶Z�ÑÒ+,( �-.� )�òó� �

Y7����©ª*�
f
G*«4¬��7­�

�I¨+,�� fh�29W � ®¯°�µ=PC 9
5Kr�2�±²H�AB'(�)�*G�X�'

( �µ=5Kr�2�M³e�2�-/��MPC
%´µ�� �oG)§<G��)*6d(�{�

Portable PIC microcomputer systemFig.10

Ã ÄFig.11 Portable PIC microcomputer system After wiring

�§¶�-/��oG)§<G��6�6dPIC
(�Oj� L7�J�
����� �
�PIC 8

* �
� wA/�� �PIC12F629 18 PIC16F84A
�PC�µ=5Kr�2�·BH��{|oGæ�(

Y7���12*H�� *�.1=�PIC IC-Prog
�12wABH �jk� 5�
�YgPIC MPLAB
B�12**6�AB'{|1=��L7�J�


PIC AD��������^µh¶Z�+,( ���

°n�å æ§�3C9��9X�7Lp��
�

�
���ìw6/0 �¸¹�B7�{��(PIC
){wA/�J�92�#µstP °nP�
AD
2J�Kp�92p�*��ºB'()*�+,

(�

>�V W

	
�V~]�cp��]��L7�J�
��

����<�stB��
2J�KL7�
�»�

A�{��(I¼H¯�½¾H������]�p

����¿*H�AB�{0�
2J�KL7�


�){w]^H0]Ö�-/��ÀÁÂ�ÃÁÄ<

A�{(-.�� �´{�ÃÁÄ�:;H��¯

�<���I*¤�{(� - �C�J�Z80 PIC
�h2<�h2��1C�L
h�c¯�*���

Å�st�¨'?<G���� �´B<+¸OIC
N*�X��'?+,(��r7
2��/��

(�~]�cp��]���]��]�<6���

AB�{(åB�Æ¯�/��(��ê�êýê!êÆêÇê

OjmlH0 �-( }����þ¢��PIC 4
��jk�TU�¨­� �WJXYV
X*PIC
LED 1 7 LED���st��é ÈÉ � �Xß
2ê

2 DC 3àást�� ÈÉ â��jãst��é ê� é

ê� é êÈÉ h¶9�
Xâ��jãst�� ÈÉ4
w Èd0 ��<E ��<ÊË�¨-.*1 3 12
¿À�� ����çè]Ö*H���Ácp��

Fig.12 A small PIC writer and Serial IO device

������������������������������ ��

�����

������������������������������ ��

�����



]��st�]�]��0�M³MN�]�]��

0�Ì
�]�]��� ]Â�îw¿À��(U4
���Èw².�*��jmlH0jk�Ì)¸Í

�´���<�Î�¸Íyz²³°±'(0�Ï�

Ð���TÍ<ÑÍy*¤�{(U

ÜÝ���¤¥<�MNjk�Òú�{��(0

� �ªm���â�9��- $Mëìy�CPU
��� P�Y7g��ªm�}���$MH®IC
���L7�J�
��������^�-.��

·9�����Qº�±XTUw�.)*�+,(

�<MNON�ªmPX�CD�}��$M�Ó�

(�ÜÝ���- ����©ªëì�0�]Ö�

]^'(�}�Æ¯½{(�í�é��¤¥êÔÕ

��h2�����F.����+,(�L7�J

�
�����ÖÁp<�� 5�
�Yé��Z80
â�9�êwABH�]^H��(0����<)

� ������^w¦§æ¾'B�ÖÁp<PIC
6 ��5�
�Ywçº�¨(Z[�Ö��PIC
¯(�

?�X Y

�ê	
�)�/��( L7�J�
���Z80
�����^w�·9����* L7�
PIC
pwA/�¥GnÀ(Å�<G0�

�ê µ=5Kr�2w&}���
�d{RS232C
|�Qï<6ñ]^+,(-.�ë×ëì�L

7�J�
��������^µh¶Z��©

PIC PICªëì�òó Y7��*5�
�Y�

Y7���12�òó�·9����wA/�

ÑÒ<G0�

ýêÜÝ� L7�J�
��������^Z80
���I/0 °n��p6²³'()*�A/D
<G(�

Z [

)����ùú Â£�]��rØÙÚéÛÜ17
��ê»¼ÝÞ ��Ùw÷z0�)µh17918028
¶Z�ÑÒ�d0 ��
�
*ßàw�I/�¯

y�/0)��������
��áâã�uv

� � �� �Cä�uv��åæ òçèéuv��åæ

~êëì	��íîïðuvØñæô­�MNst

�]���æ�òF�óô�0H�'�

\ V ] ^

�êõ öd÷�uM L7�
�^äøJI¨�I(MNPIC

stä�ùú+ûü�},�Ã Ä2003

�êÂýþ��0�H¯<G( MN�m���M�~]+PIC

û��Ã Ä1999

ýê�� �� L7�
�B�
��9�� +ûü�}PIC CQ

,�Ã Ä2001

ECB Electro & Computer for Beginners No.4 PIC!ê�� �� Ã Ä

L7�
wA�.� +ûü�},�Ã ÄCQ 2000

Æêò	 
� �7��9��HL7�J5W=Y�First-PIC

µN
Y�Y2=��Ã Ä1999

Çê�î
��� ���c����345����^���

� �*Ì
�]��½ ¦§�� ���Ácp��]��[

47 2005 119-124Ã Ä

� � � � � � ���� ������

�����

� � � � � � ���� ������

�����




