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Student : Yu-Zhong Wu Advisor : Dr. Shir-Kuan Lin

Department of Electrical and Control Engineering
National Chiao Tung University

ABSTRACT

Since the motor is invented, through people’s constant improvement and innova-

tion, the motor becoms a kind of indispensable important component in the industry

now. We can nearly all see the existence of the motor in the electric products inside all

offices, it is like a printer, scanner, CD-ROM driver, hard disk,etc...So, how to control

the motor becomes an important knowledge.

This thesis mainly describes the realization for permanent magnet synchronous

motor control by SN8P1708 chip manufactured by Sonix. In firmware, we use assembler

codes to relaize control transfer between host and device. In hard ware, we drive

permanent magnet synchronous motor by six-step inverter circuit. It’s stabilize to

motor running by close-loop control used with hall sensor. It is more easy to operate

this system by used with keyboard and LCD display.
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1.1 �������

A¾å9æÙÒ4t� �"�?�u��¼�ý�võAwx.¼�
y.¼z{|.S}¼å�~¾åó ; À×ý�õÌÍ¾¿å������
�¾¿åó�è4�A¾åK�Ö�"8 TG¾¿å4��S�A¾å��
��������ÛZ�V»�7�A¾åý�"�ê 8 TG¾¿å�»�
è��ê 8051 A�4å�<�»�E¥[���	�������¡Ò�
ð2�"��K�����þÿ���� ¡¡>Ñ�W�Ú���	�
A¾å�¢£� 8051 A�4å�¤¥"A¾å����,��¦§¼�¨
©�D��s:KÏª+ó"VOC§æ«¬®ãü>Ñ� SN8P1700 Á
¯A¾å<��2°A¾å SN8P1708A¾åK�Ö����ÌÍ (Permanent

Magnet Synchronous Motor) �Y±�[=-¾¿��r��Gß�D�YZ
KÍ©���¾¿ÌÍ�����²,Z³K��¾¿ÌÍª+Ï�´=�
Öµ����¾¿¶�ÌÍ���� !"«¬®ãü�>Ñ� SN8P1708

A¾å�·¯pX¸¹ :

1. �qø 16 TG�½ºO�<�Js:T»Oø 12 TG��Z 4K »�
s:¼½�èÛZ�æ3Q¾¿ (JMP D CALL)"ÀÁA¾å½ºO¬
Â 10 TG�T»O��Z us:¼½�Ã (page of ROM) �¾¿��
��<��qK.�4"2\¼½�Ãø 1K�T»ªÄ"

1



Å 1Æ ÇO 2

2. Á/¾¿å�¼½��ÈÉ�©���ZÊ\Á/ozåËÂu�Ì�
Í7TG�ÎÏÐÑ\Z' u�Ì�Í7æ2\Á/ozåKÒ4�
õ#�æ�]^ �ÓÔ"

3. ¶Á/ozå!2ÕozåèÖ�u2\��¼½�J�� (a physical

RAM)�t×�æ�u�qKØÙD«$"#}¸XÚÛ
��s:
ª«�Ü-�D'Ý
��s:ÞØ�ßD�"A/�A�4å�Ø
«Á/ozå��q4DØ«2Õozå��q4 u��Zª«
�
�s:^ø ÷"

4. éàá;�åÞp�âãc:M!èæ2Õ�qKäN� ���æ¸
!�q�åæ�qr�\7"

5. �Ú u7Ä`T�þÿ�Ûç���Ñ�$`�èKmn uþÿ�
�Ñ�$`��ÛÍ 33 �"

6. 2é��cdå (In-Circuit Emulator�ICE)�êëÁ¯A¾å"

7. 8 TGA¾¿å�Û]ì� 12 TG\í-�î]7T�jå (Analog-to-

Digital Converter�ADC)��»9æïð"

8. ì�¨��¾¿��"�ñ�!¤	�2ÕA¾å2ò÷ó"

ôõ SN8P1708 A¾å�õ#���X�ö×÷] 8051 A¾å�wæ�
�Z��ÛZ�æ�K¾¿����ÌÍ"

1.2 ��	


VúOCøùúøÈÆ�<�Å2Æ¶hÐ����û ; ÅÑÆ¶�ü
V�����æê��£ý1 ; Å�Æ¶hÐò��M;�:Z[�üA¾
å�ò�12 ; ÅÇÆ¶hÐB�12!s:Ns ; ÅþÆ¶���®¯�
2\G( ; ÅÈÆ¶�2\ÿO!ø®" VOC12ÛúøÈ»Æ¦�ú@
õ· :



Å 1Æ ÇO 3

��� ��� �U����[�½MNhÐ"

��� ������� hÐ����ÌÍ��P2�!��e4"

��� �	
�� ��¼�JM;!A¾åJò�®2hÐ"

��� �	
�� �2hÐs:Ns!B�KÏ�v"

��� ���� G(ò�¼�Z[��®¯"

��� ������ ¶ÿOV��JÓ��!<�A¾å�����ÌÍ
¾¿J]^�t'ÑIK�ÓM�û[WX"



���

��� !"

ø��Ø*UVOC�����5$��\��#¶U����:ÌÍ
�®2.���:Z[2Á�£e4[ý1��V��ü�)Ø*¥F��
\J��4O>	!����9"

2.1 �������������

2Õ�ðñ½û3ÌÍ���9ø�rû3ÌÍ�� IC(_õ BA6849þ
ÿ )Kij��å (Inverter)��Z�ÑÈ��w��û3ÌÍ�<���:Û
úø���å!t��å�Ú�:"���åJ�:ø�t	ÌÍ�P
�
�� (Hall)��å.j�Jæ�ÌÍ�¥Y?���öt��å (sensorless)�
��94ÍÌÍK���9¼�� (back-emf) ���X (zero-crossing) .j
�Jæ�ÌÍ� ����'�� (Hall) ��å"���åJ¾¿4O^t
��å�S��t��åôø ���'�� (Hall) ��å��Z^§	
�"

4



Å 2Æ �Vý1�ü 5

2.2 �������


��mæ�����ÌÍ ( õF 2.1�( ) 4 9 � 12 ������ÌÍ (

�P!��Å\��$P��� 12� )�$P��Ê��£��-4 30-�
������2©��P�!��4�±�'R���±���R�S£ 5

-�ô#Ê��£�½º�-ø 30 -��!���±X�� 40 -�<��
©�ø��R��©���r��Gß����!!���UTp�Ó�R
�¼N�N��û�ý�2Yû�56�>�$P���)����ÌÍ
¥É�u2�û��"����ÌÍ�P�QRFõF 2.2� P®2õF
2.3�<�PSGß�!"õí 2.1"

� 2.1:�����	
�� (ROTOR)�� (STATOR)[2]



Å 2Æ �Vý1�ü 6

� 2.2:�����	����� [2]



Å 2Æ �Vý1�ü 7

� 2.3:�����	��� [2]

NO. #ß!" QTY NO. #ß!" QTY

1 $%ÿ 1 11 �± 1

2 &'�' 1 12 ()* 1

4 û3 1 13 +,ÿ 1

5 Hub�- 1 14 $>ÿ 1

6 .�é 1 15 Â�3& 1

7 �- 1 16 3&é 1

8 .� 1 17 /0R 1

9 ��Gß 3 18 1¨ 1

10 PCB¨ 1 19 FFC 1

� 2.1:�����	�����



Å 2Æ �Vý1�ü 8

2.3 ����������

����ÌÍ$P��4���2�#Ì�2©�34������5
6���P!���¥ç7���TpÓ�"����P�!�'�R��
æ$Ø��$¼N�©¼�¥�Ó��ô#öý��6���P!�ÙÒ8
!9��ô#ý��2\±.æ:>�$P����Z�¥�����ÌÍ
��"�#�;<2·�Ve=��³��ê�£�ý1�¥>?@Aµ

2.3.1 9:;< Kt

��!B��!!��TpõF 2.4

� 2.4: θr  θs ���

CDEKÐFG!H

F = I · L×B F = N · I · L×B(3� NI )<�
I !BøR�'�¼N
L!BøR�'a�¥�9��8f-
B !Bø�ºJ-

����ÌÍ56�ø T = F · r = N · I · L×B · r = Kt · I <�



Å 2Æ �Vý1�ü 9

Kt !Bø56?7
r !Bø:K

ôø B! θr,θs ��-�£ B = B(θr, θs) = Bmax · cos[P/2(θr − θs)]<�
P !Bø��'�������7
θr !Bø��'U!��X��-L
θs !Bø!�'À2XU!��X��-L

Ò�><Z����7ý����ÌÍ�56?7 Kt �MN����ö©
sinw�O" Kt = 6 ·N ·Bmax · L · r · sin(Pθr/2)

2.3.2 =>?@

� 2.5:������� [2]

F 2.5øhÐ��89�e4�P	���¥�Q��9ê¼TL��
ôø¼��N�!�¥��9��©Tû�¼���#¼��!�¥�»R
�O�£"��89hÐõ·µ

º¼NÒ2	¼S��T�2D¼NU3JVW�¥��¼N�XD�
¥U3�ûÛÄ72¼TL�#89"ø��89"(õF 2.5)



Å 2Æ �Vý1�ü 10

2.3.3 ABC7

U,����ÌÍ�º?Yæ����:� 120 -�w��Z[ 180 -�w
��"�#��ËU 120-���:Z�hÐ"

[120-È��w���e4 ]

��!B����ÌÍ���!!��[LTpõF 2.6

� 2.6:�����	�����
� � [2]

F 2.7øP����ÌÍ����ú²� S1�S2�S3 �\!��Tp�
�Äê Kt MN¼\�!½º��O�w]F ( ¼\� / ½º� =pole �70
/2=6��Z¼\�^� 360-�½º�Ë^� 60-�R@4hÌÍË�� 60

- )

F 2.8ø S1�S2�S3�\!�V�º��¼N�_`· (2\ø�$b�
2\ø�Ñb�a2bøK� )�Kt MN¼\�!½º��O�w]F"

3������ÌÍ��Ñ�6n)��»6��ã: T = Kt · I ýb�
��56�¶ Kt)n)��»6�ô#��F 2.8�w]F��ÛZ�4ij
¼N���Xõí 2.2
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� 2.7:!� Kt � ("#!$ :degree%&#!$ :g*cm/A)

� 2.8:'�()�*+
 Kt � ("#!$ :degree%&#!$ :g*cm/A)[2]
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c, ºZ¼N�û mn¼\�-
c,2 S2→ S3 [-30,30]

c,Ñ S1→ S3 [30,90]

c,� S1→ S2 [90,150]

c,Ç S3→ S2 [150,210]

c,þ S3→ S1 [210,270]

c,È S2→ S1 [270,330]

c,2 d d
£"ijX -30,30,90 150,210,270

� 2.2:*+,-.

_õ�¼\� [-30�30] ��� Kt ��»6�ô#mnº¼N�ûø
S2→ S3

�¼\� [30�90] ��� Kt ��»6�ô#mnº¼N�ûø
S1→ S3

���r����åKe�¼\��Tp�#��å�Þ��E¥4¥
�tQf�c`·�9ê�¥��O�Mög!��!!���UTp�#
����åh4§æN!���89iHall effectj¶�¥�Oý���9¼
N�r¼k�]:íÖÑK"�><Ñ£"ijX����@ÛZ¶���
�åWl�ijX ( õF 2.9�( )��§æ����å7ê�klYZ�m
¢����ÌÍ���T�n2\c,X�õ��Ó����¼k6"
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� 2.9:��/0123. [2]

Òreo���ÏÖ¶����åWl�S\!����X�pwDi
j���XÞ�"ÛZÒ�����å�j�7ýYg�ij���ZÍê
�»�56�Ñ"F 2.104ú²4�Wlw� Ha�Hb Z[ Hc �Ä�ê��
���å�ÑYZF"

������å��ÑYZF�ÛZ�4Ñõí 2.3� 6\c,"

��ÛZ�r����åýb����ÌÍ�n2\c,X���§æ
¼N�ij�÷ÛZÍê�»�6"��ÛZ�r����åýb����
ÌÍ�n2\c,X���§æ¼N�ij�÷ÛZÍê�»�6"
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� 2.10:��/014567� [2]

c, S1 S2 S3 Ha Hb Hc

c,2 open + - H L H

c,Ñ + open - L L H

c,� + - open L H H

c,Ç open - + L H L

c,þ - open + H H L

c,È - + open H L L

� 2.3:��/01
89�
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2.4  !���"�#$%&

2ÕKhÛ�æ�=;KÄ�7ÌÍJ�=��Ä�qLr»�7Ä�
�=�ÙJsV6���æ FG(Frequency Generator) ��tK;<ÌÍJ�
=^ø÷§�qLR^R"�9ø�Ê=�Ñ2È��wuÌÍ���Ñ2
�wYZ�P��·2È��wuÌÍ��¶#�wYZ�±û (Not)��
\ FG�w]õ·J(�F (F 2.11):

� 2.11: FG67���

�#Ûý�Ñ2¨�JÈ��wYZ���\ FG �v�÷2¨�JÈ
��wË��½º� 60 -�R@4 1/6 ��wÌÍ 1 �øù� 6 \¨�JÈ
��w�R@4 18\ FG�v�xM FGJ�tø f��Z2úy� 60z f\
FG�w

FGYZ;<ÌÍ�=Jã: = 60z f/18 (� /úy )= 60z f/18 (rpm)"



�#�

$%&'

3.1 '(

ÏG#Á/�ò�P�4Yæ«¬®ãü�{����cdå ICE

�r RS-232C �	A��!V]�{.Ja¾b¼�!����ÌÍZ[\
]¼|�
©Jò�12�#Æ�ç}�üÏGÀ��ò�PZ[cd¼
�¨!a¾b¼�"

3.2 )*+	


VOC��æJA¾å12õF 3.1�(��42~>?¨��A¾å"
<&kl�<å ALU øA¾å����ç�qozå (instruction register) �
�½ºOKäN<&Ükl�<�ös:�½ºO4�8��Ø¼½� ROM

���s:;7å PC��¼�N·2\�äN�q� ROM��T»"ÊP
äN¨2�q�@Ë PC��� ROMTp�ÙÑ�qzê�qozå�õ�
PC @� 1�Z�ê·2\�q"õ¯�q4äN<&Ükl�<����
\�<G�<�2\564��å ACC ��ª�a$2\ÛZ4ÛØ«¼
½� RAM �ÀT»J�ªÜ4�½ºO���3Q76"�<®¯�ý�
2Ác,���_õMT.�®¯ó�@z,ozå Flags"ø��÷ª«

16
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s:D���<=-�A�4åè�� ALU��'�� ACC! Flags$7\
¸�ozå��Áozå� SN8P1700 Á¯A¾å�".À.ozå"ALU

äN�q�=-¨ë���å���¾¿��g���è4�$P�-�
��å'���õA¾å�PR'� RC ¼�����å���å���Ò
r2\���å��]© CPU ��" u��q���äN�� u��
Õ�A¾åèM;�Û¥�2\ CPU ���v�¨©2\�q�Z�÷�
<s:äN��"SN8P1708 A¾å�»P�q�äN��è42\ CPU

���v�Ë�æ7�¾¿�q�� 2 \ CPU ���v"2ÕA�4å�
��<E¥$������¢¾¿E¥ (interrupt control)�@4ÛZ�¢s
:�äNs}���42Á��ö���s:���DrK�4���s:"

SN8P1708 A¾å����	R(,F 3.1�"�Á¯�A¾å���þ

�Ñ$  :Port0 ¡ Port2�Port4 D Port5"�� Port0 ¬¥P�$`$�<
�Ç
èÛZM�¢£ø�$`D�Ñ`";�å (timer) ÛZ§æ CPU �
�K;<���æZý�;��¢.�Ñ����YZ PWM.�v��w
�Ñ"SN8P1708 ì� 2 
 PWM ý�å PWM0 D PWM1��4YZ�Ñ`D
Port5 � 2 �`ùæ"� 2 
 PWM ý�åR��ý��v��w�E¥��
ZÑÚYZùæ2\�	"

SN8P1708A¾å'� 8ºb�î]�7T��jå (ADC)�î]YZÛ
ZÒ� Port4�¤�`�$��4 ADCÊ=¬¥�42\ºb�î]YZ�
Zs:�:Kij�$ºb"2Õ 8 TG�A¾åJ ADC �¥'� 8 TG
�\í-��4 SN8P1708 A¾å�ÛZæs:Kmn 8 TG 12 TG�\í
-��»�9æ;¥"7T�î]��jå DAC ø ADC J±��4¶7T
YZ�©î]YZ�Ñ��4�¦��SN8P1708 A¾å� DAC �Ñø¼N
YZ��4§à�¼N¾¿��p�æ"

¨¯:º©�Þ��!�ª«"2 \Z'�þÿ�¬A����5��
ÙÒÑÖ���ý�'"öþÿ����A�Z¨¯:A�øûN�ôøÛ
Z¦§�Ñ$`T"SN8P1708 A¾å�Â2\¨¯:º©�	 SIO��\�
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	��!¨¯��	 SPI(Serial Peripheral Interface) �¢ñ�ª�R@4Û
Z3Q�æ SIO KD�� SPI �þÿ.¨¯:��A�"<�?æ�¨¯:
A�ø RS232D I2C¢ñ�5�� SN8P1708A¾å¬¥Z��s:K.�Á
¨¯:A�"

ø�'ÝA¾å�Û®-�Û¼Te�å (low voltage detector)Déàá
;�å (watchdog timer) �Ñ}E¥R©ø SN8P1078 5��E¥"P¼¯�
À.¼krÛ��Û¼Te�å�|�Þp�.�ZÎÏA¾åô¼k È
ö.Ñq�.�q�.*Þ��°±��¼�"éàá;�åV²õu2Õ
;�å2ò��çD CPU ��K;���4��Eæ� u"�éàá;
�å;�ê¢!�³����@�fÏÁ/Þp��."�Z�Y?s:
��Ê´µPTp�@�.2=éàá;�å�¶��.�ZÎÏÏ�³�
�ù·"�t9�v�¸¹Üc`·�s:Û¥�M$tº�����@�
Ï�éàá;�å³��öfÏÞp�)Á/ÞÕäN"�,éàá;�å
�³���è», 0.3¼��Z»���s:½q� u,�©Á/¾°"

<�£,#A¾å�`ThÐ!M! ,��s:¼½� ROM!��¼½
� RAMJ12 ,ÛÍ�����N¿À¾¿åe4!®&�æ SN8P1700

Á¯þÿ [1]2Á ,¶�Z J�ü"
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� 3.1: SN8P1708:;<=>?� [1]
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3.3 ,-./01

�? �Â"�½º:!ÃÄ:�½º:§æÅÆKDÅ"öÃÄ:h
�ÇÈÃÄÉN-ÊK�.�k·�ô-ÊQf¼�ö	¼�ËK�ÇÈÅ
:�-ÊÌK¼�"tOöÚÂ"è�Å¾Öµ�ÍÂ·DÖK�è��n
) 3ms¡ 10ms�QfúÌ¹Î  !Öµ��õÛZæò�R�K�Å¾�
�4ø�¦§©V�è4æB�ÏÐs:K�Å¾"�,]�±9=-�Â
·Â"uÖK��»��», 40ms���ÛZM;2\ÏÐs:�Ê 10ms

ÑÒ2=Â"c,�3�c,Ó���ÓÕc,Ôs�uÍ 2 =Z'�gÕ
øÓ�c,�U,gÕÖKÂ"RYÙ�uJ�:"

Z2\ 4 z 4 "#ø_�õF 3.2�(��Ñ øÛ¼T�Ö¥îC"
�$ �mæ�PÝQ� (pull-high)�Ê2¯Q,2��$`��$`mn
`Tø P1.0 ¡ P1.3; öÊ2NQ,2×îïR�Òr2~ 74138 \Oå ( F
3.3�( )�Q,A¾å� P5.5¡ P5.7`"74138\Oå��Ñ` (Y0¡ Y7)s
?øÝ¼T�2=ÛZmn2�`øÛ¼T�Ñ��Ñ`Ö¥Û¼T��
$` A.B ! C �¼TK¾¿�M2�¢!�DisplayBit=0 �ø Y0 Û¼T�
DisplayBit=1�ø Y1Û¼T�DisplayBit=2�ø Y2Û¼T�DisplayBit=3�ø
Y3Û¼T"R@4P DisplayBit=0�Ö¥ÔQÂØ 0�1�2�3�îïR ;õ¯
#��Ç"�À2"ÎÂ·��ÝQ���$`¶Ò#îïRÔê 74138 �
Û¼T (ÍQÙ )�®¯�$`�6@Ës?ø 1(Ý¼T )�© 0(Û¼T )"
�Z�$` P1.0 ¡ P1.3 s�øÝ¼T�2��2�`øÛ¼T�@í(�
Â"Îk·��CDk·��îïR`T�ÛZj<ÑÎk·"�ZO"

ÚOJã: : A = 4z Column No. + Row No.

a$�P A.B! C�$`�¼TVøÛ¼T�Ö¥ Y7îïR�#�3
�V2"Îk·�äN$P�¢ INT0 JE¥�"#îCJHs:¶�ÅÇ
Æ���ü"
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� 3.2:@ABCDEF*G�
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� 3.3: 74138HI1

3.4 234567

��D�¼�õF 3.4�(��Wl�����ÌÍ����Gß��
9ÑJYÛw¼kw]�Ò�]^å IC LM358( F 3.5) ý�Ý�T!Û�T
¼kÒ�Ñ���$uA¾å� P2.0.P2.1 ! P1.4 `T�Km¢ÌÍ��J
Tp"§æ<Ñ��S�	ºJ¸��ÎÏr»J]^å�Ñ¼NNuSþ
ÿ��J�Ü"IC LM358��Ñ\]^å¼��<�Ê2\]^å¼�õF
3.6�("
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� 3.4:��JK*G

� 3.5: IC LM358
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� 3.6:!LMN1*G

3.5 89:;+67

�rÈ���å (six-step inverter)¼� (F 3.7�( )��}ij��ý�
JîÝYÛwJÈP�wÛZæK������ÌÍJ��"<��æðÞ
� IC TLP250( F 3.8) Kß´ MOS ��ÌÍ¼�!A¾å�Ñ`�ÎÏà2
MOS^»J¼NáNDA¾å�©þÿJ�¾"
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� 3.7:OPQR1*G

� 3.8: TLP250
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3.6 LCD Display

2Õ� LCD Display ø LCD+ ¾¿¼� + ��¼��
©� Module( �
" LCM)��Câ�!ãF��Ú�V���æ�ø 20 âz 2 ¯�Câ�
LCM�`T!Bõ·F ( 3.9) �( :

� 3.9: LCMS$�

ù� 14� pin�<� Pin1ø VSS¼¯QÙ ;Pin2ø VDD;Pin3ø VO`æK
�� LCDä- ;Pin4ø RS�E¥ø Register Select�æKmn Instruction Register

! Data Register;Pin5ø R/W�æKmn ReadÜWrite;Pin6ø E(Enable)æKÖ
¥«$ÜØÙ LCD;Pin7¡ Pin14ø DB0¡ DB7åû���Næ (Data Bus)"

3.6.1 LCM!�$DE

LCM�2§æ¾¿þÿ :HD44780�û�¸�õ·µ

� 80 bytes Display Data RAM ( DD RAM )

� �W 192\ 5z 7X6çâ�� Character Generator ROM ( CG ROM )

� 64 bytes Character Generator RAM( CG RAM )

(1)Ê\â� (character)æ 8 bytes
©

(2)�æ*ÛÊNM; 8\ characters
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�P�Ñ\ozå (Register)ú²ø�qozå (Instruction Register)D�
�ozå (Data Register)�<��æ*·��qzê�qozå�����r
��ozåA�ê DD RAMÜ CG RAM�-.�:õ·íñ (í 3.1 )�( :

E RS R/W Operation

0 X X Read/Write Disable

1 0 0 Write to Instruction Register

1 0 1 Read Busy flag and Address Counter

1 1 0 Write to Data Register

1 1 1 Read from Data Register

� 3.1: LCDTUVW�

LCD�P�2 Busy Flag (BF)�P BF=1� LCM busy�t9Qè Data Bus

K��q�P BF=0� LCMÛQèKÊ Data Bus��q"

DD RAMù� 80\ bytes�t>ëPè��æê�< Address�ú&ø :Å
2¯ 00h¡ 27h(00¡ 39);ÅÑ¯ø 40h¡ 67h�Pâ7R, 40â�SÙ�	�
Address"

CG ROM �W 192 \ 5 z 7 �X6çâ��< Character Code ø 20H ¡
FFH(ASCII Codes);CG RAM ù� 64 bytes�_õ2\ 5 z 7 �X6ç�â�Ü
F]Pú�æ 7 ¯ (7 bytes)�a$éê2¯�ë� (1 byte)��â���56
�M! CG RAM Address"�ZÊNM;2â��� 8 bytes CG RAM���Û
ÊNM; 8\â�ÜF]"

�ØÙÜ«$ DD RAMÜ CG RAM��56M! AC(Address Counter)K
�!T»"<M! AC��ìø :

1. ¶T» (Address)«$ IR(Instruction Register)"

2. IRÊ�¶«$���A�u AC"

3. �ØÙÜ«$ DD RAMÜ CG RAM��."

4. AC�Ê�� 1Üå 1"
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3.7 <-67=

õF 3.10�(�Á/12F�Z PC øû�Ø	ª«��s:O�r�
�cdå ICE�ÔQêa¾bÁ/�t��¼¯�9åK��ÌÍ"a¾b
¼�Fõ 3.11�(�<�0Â LCD DisplayæKf(ÌÍ�Y���D�¼�
æKe�ÌÍ���Tp�È���å¼�æK��ÌÍ���"#îC¼
�æK�$���A¾å"

� 3.10:<=X��
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� 3.11:YZ[*G�



�(�

)%&'

4.1 '(

VÆ¶�üÁ/�B�Pú"ÅÑ¦¶�üÏG#Á/�B��	"Å
�¦¶ç}hÐV�����s:O�0íûs:[�£Hs:"

4.2 ,->?@A

äN SASM199A ��@�ÑÖõF 4.1J�v"À�¯ (toolbar) Dc,
¯ (statusbar) �û�ÑÖ��4¼½� (memory) DÁ/ozß (register) �
��·îmS [View] �Xm��ÑÖ"�c,¯��fÖ0�øcdc:
(simu) Ü4�æ��cdå (ICE)�<�B�ÊNm¢�ý�"�cdc:
·�ÛZ
ïs:DäNs:õu ICE c:�_`�Ë4t9.ò��
ð"·îmS� [File] D [Edit] è!AB�B� WORD ��E¥2ò"Ë�
[View] D [Tools] ���ZhÐ�<�P3 4? æ9�@4�ææê"
[View] �·îmSf(�F 4.1��æKñmf(ß" f(ß Toolbar øF(
À�Â"�ßð"f(ß register ø2ÁÞ�Á/ozå�f(ß�0Â�
��À.ozå���å ACC�s:;7å PCHL�����Ñ$ �Dò
óôõß STACK"f(ß Memory ø��¼½� RAM �f(ß�º?�S
�äN�mæ [Auto] KéÍ��O��7 ; öm [Mem Name] ÛZé��!B

30
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� 4.1: SN8P1708:;F\AT]1
^U_�@A [1]

�7�6 ; m [Mem wnd] ÛZé�� RAM �6 ; 34m [ROM Code]�4és
:O"

<�£, SN8P1708 þÿJ��cdås:ÏGB��vZ -.J�
ü ,ÛÍ�����N¿ÀA¾¿åe4!®&�æ SN8P1700Á¯þÿ
[1]2Á"



Å 4Æ B�12 32

4.3 BC Sonix� SN8P1708DEF�������

*G

#b4� Sonix ãü�Ñý� SN8P1708 K�Ö��û��ª«��s:
K�Ö����0�4Z PCª«w� Assembler CodeÒ� ICEÔQêa¾¼
��Ò�B�"#îCK¾¿ÌÍ��±�[�¦=-�t&� LCD Kf
(���Y"

<s:Jª«Ns�2!J�ì�Å2�ø�!þÿJ!"�ÅÑ�ø
ª«�¢Jörs: .(Note:ör!B56Ö��æ÷örJ��Íûs:J
� .)�Å��ìøøù���æê��7���æê�¼½�Tp!!B?
7 .ÅÇ�ø¾¿uûs:� (R@4T» 0x10� )�#��úYøûs:K
L��<Z Js:OÛÍQ8 C.1¦"

Z·SR¦¶22�üûs:!Hs:ª«JNs!�9 :

4.3.1 F67��

��b
��ûs:NsFõF 4.2�(�s:NsJ�ìÅ2�ø�Á
/[�O�M!�$!�Ñ`T�×F����Ñ��ôõozå"ÅÑ�
øF�����ozå"Å��øÖ¥$P�¢ INT0 !;�å TC0 �¢�
tK|�¢øK£"ÅÇ�øM! LCD�f(ñ:ø 8TG��zÙ /å¯
â /5*10 X6çâ� / f(å ON/ ë�Îf(�T»;7å"Åþ�ø�û
ÌÍü$��È���åK£'·K� PMOS! NMOSu�£�"ÅÈ�ø
M!f(âGýLT»ø 00h�t� LCD'f( ”Wait for Command”"Åþ�
øÖ¥ Y7 îCR��M$ Loop ���óÓÿq�û"#�Â·VöÂ"�
M$ INT0�¢�B�îC"#"<Z Js:ÛÍQ8J C.2¦"
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� 4.2:`A^U+^�
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ûs:��¼ loop��23e� RequestJ�û�£, RequesthÐõ·
í (í 4.1)�(�P�7 Request�TG 0ÎM!ø 1� (U9Â" A)��¾u
CLR Hs:�F���J�. ;Request.1=1 � ( U9Â" B)��¾u SPEED

Hs:�M!=-J�. ;P Request.2=1(U9Â" C)���¾u FORWARD

Hs:M!ÌÍøY� ; P Request.3=1 � ( U9Â" D) �¾u REVERSE H
s:M!ÌÍø±� ; P Request.4=1 � ( U9Â" E) �¾u RUN Hs:�
CD�	�M!J���ÌÍ��J�."

bit 7 6 5 4 3 2 1 0

E¥ ENTER RUN REVERSE FORWARD SPEED CLR

Â" F E D C B A

� 4.1: Request���

4.3.2 G67 CLR��

Hs: CLR �û�4���F�J�. , <s:Ns�ìú²øÅ2�
4F� Request.0 ø 0�× LCD f( ”SURE CLEAR DATA?”. ÅÑ�ømn Y7

îCRóÓ�$"��2�øm¢3Â· F"�F���ÌÍ���LCDf
( ”CLEAR OK”tDê Begin��3ø<�E¥"��D Begin��äN�U
9J�."<�.NsF!s:OÛÍF 5.5!Q8 C.3¦"

4.3.3 G67 SPEED��

Hs: SPEED J�.øM!ÌÍJ��=-�<�.NsF!s:
OÛÍF 5.8 !Q8 C.4"s:Ns�ìú²øÅ2�4F� Request.1

ø 0, × LCD f( ”PLEASE INPUT SPEED :”"ÅÑ�ømn Y7 îCR×�
KEYTYPE.0 Mø 1 �7â"#îC�óÓ�$=-�Ôs�$ÇT7â�
ø�8=-�$�3ø<�E¥"��øt8�t�D Loop �.<�U9
JE¥"Å��øP=-���$¨©���� UPDATESPPEDHs:�=
-�ÕJ�. .ÅÇ�øP=-M!¨©��LCDf( ”Speed Set OK”�t�
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KEYTYPE.0F�ø 0 ��Dûs: Begin �"Hs: UPDATESPEEDJs:
O�ÍQ8 C.4.1¦"

Hs: UPDATESPEED Ûú©�\�ì : Å2�ø� BUFFER �6z$
�Ö=-���ozå SBUFFER�õ���rHs: BIN2BCDtoHEX� 10M
¿�=-���j© 16M¿J=-����9ø�¶ BUFFER[3]�å 1J�
.�Êå2= 1@� 1000ê SPEEDBUFFER��Påu 0��å 1Ï��T�
�¾ê DO HEX 100�� 100u SPEEDBUFFERJ�.��9! DO HEX 1000

�u"HEX 10���9ø¶ BUFFER[1]��6� 10�u SPEEDBUFFER��
HEX 1���9ø3Q¶ BUFFER[0]��6�u SPEEDBUFFER�"

V���=-¢£ø 2048 \ST�§æ�E¥;�å TC0( í 4.2) K�
=-M!J�.�§æ<��6![L6Ê��$JE¥�ÛM!�¢�v
���Z¾¿ÌÍ��=-"

s:NsJÅÑ�øm¢=-4	», 2047�3», 2047��ø 2047�
ôø=-mn;¥ø 0 ¡ 2047; Å��ìøm¢�n\=-ß��õ�CD
®¯�M! TC0M ozå�<M!=-ÛÍ·í ( í 4.3)��m¢Ñ��
�6z$ TC0M�×� SPEEDBUFFERz$ TC0R"

4.3.4 G67 FORWARD��

Hs: FORWARDJ�.øM!ÌÍJ�ûø¦�
�û�<s:Ns
�ìú²øÅ2�4F� Request.2ø 0�× LCDf( ”SURE FORWARD ?”"
ÅÑ�ømn Y7 îCRóÓ�$"Å��øx3Â· F "�ÌÍM!ø
Y��LCD f( ”FORWARD OK” tDê Begin ��3ø<�E¥"��D
Begin ��äN�U9J�."<�.JNsF!s:OÛÍF 5.11 !Q
8 C.5¦"

4.3.5 G67 REVERSE��
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� 4.2:abcde1 TC0��� [1]

Hs: REVERSE J�.øM!ÌÍJ�ûøá�
�û�<s:Ns
�ìú²øÅ2�4F� Request.3 ø 0�× LCD f( ”SURE REVERSE ?”"
ÅÑ�ømn Y7 îCRóÓ�$"Å��øx3Â· F "�ÌÍM!ø±
��LCDf( ”REVERSE OK”tDê Begin��3ø<�E¥"��D Begin

��äN�U9J�."<�.JNsF!s:OÛÍF 5.14 !Q8 C.6

¦"
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ß� TC0rate2,TC0rate1,TC0rate0 =-
Interval0 000 0¡ 255

Interval1 001 256¡ 511

Interval2 010 512¡ 767

Interval3 011 768¡ 1023

Interval4 100 1024¡ 1279

Interval5 101 1280¡ 1535

Interval6 110 1536¡ 1791

Interval7 111 1792¡ 2047

� 4.3: TC0Mfg3��

4.3.6 G67 RUN��

Hs: RUN JE¥øäNÌÍ��J�.��æ TC0 K�;��¢�
M!;�å�¢J�v�ÊÏ�2=;��¢�@�Ñ2È��w�2c,
uÌÍ�wÛ�M!�¢J�vK��ÌÍJ�=�<s:�ìNs�Å2
PøF� Request.4 ø 0�õ�m¢ÌÍøY�Ü±�"ÅÑ�øx3øY�
@¾uHs: FORWARDSTEP äN�3ø±��¾u BACKWARDSTEP ä
N�× LCD ��ÅÑ¯f(=-��"Å��ømn Y7 îCRt×KL;
� TC0 ;�å�3Â· F "�ü$;�;�å TC0 t�D Begin ��3ø<
�"��s;� TC0"£, TC0�¢��äNJHs:¶�·¦��ü"<
Z J�.NsF!s:OÛÍF 5.18!Q8 C.7¦"

4.3.7 �HG67��

PÁ/Qaê�¢¯©Z��¸Í�äN�¢�. :@4¾ê ROMT»
ø 0008h ��t¸Í¶ GIE( �¢øK£ ) Mø 0� )�s��¢¯©Z�
0���¢Hs:"�ZP�¢Hs:äN¨�����Des:$��
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�Ö¥Á/�¢E¥��Z�äN GIE=1�M!"<�£�ìõ·�( :

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

; Interrupt Vector on ROM address 0x8

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

ORG 0x8 ;�¢T»éêß
Begin Interrupt ;�¢KLörs:
BTS0 INTRQ.0 ;m¢4	ø INT0$P�¢
JMP INT0 IRS

BTS0 INTRQ.5 ;m¢4	ø TC0;�å�¢
JMP TC0 IRS

PÏ��¢�s:�¾uT» 0008h ��õ�ç}m¢øöÚîJ�¢�
û�gÕø#�¢��¾u�U9J�¢Hs:"

#��� INT0 ! TC0 ÑÚ�¢�����.ú²ø"#îC!�ÑÈ
��wuÌÍ���@ INT0�¢Hs:J�ìhÐõ· :

s:NsÛÍ�Q8J C.8 ¦"<s:�ìJÅ2�ø� LCD �ë�
f(M!øÅÑ¯�F� SET OK.0 ø 0��� FUNCTION KEY �øqîC
RË Y3 KLîC"ÅÑ�ø��Hs: SCAN DISP ! KEY SCAN ø�ij
îCR!�B�îC"#�Ê�¨2=îCR�"#îC��îCR�6
å 1 ZijîCR�PîCR�6ø 0 � ( R@4 Y0 îCR ) å 1 Ï��
T��¾D�� FUNCTION KEY ���sË Y3 îCRKL�·2��î
C"Å��øm¢k·Â"øö"�3ø A "�� REQUEST.0 Mø 1; 3ø
B"�� REQUEST.1Mø 1;3ø C"�� REQUEST.2Mø 1;3ø D"��
REQUEST.3Mø 1;3ø E"�� REQUEST.4Mø 1;3ø F"��¥ TC0;
�å;�"M!�U9E¥��õ�¾u�� KEYEND ��F� INT0 �¢
�û�õ�äN®��¢örs:"

x3øHs: SPEED ��7â"#îC�LCD ���ÅÑ¯�Í�Ù
f(��$J7â""ÛÍQ8 C.8.1¦Js:"

#�� TC0�E¥;�å�EæøP;�åÏ��T�¢��äN�Ñ
È�w�uÌÍJ�.�¶�·¯s:�ZhÐ :
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s:Ns�ìJÅ2�øPÏ� TC0 �¢����Hs: STEPMOVE

��ÑÈ��wuÌÍJ�.�PäN¨ STEPMOVE Hs:��F� TC0

��¢�ûõ�äN®��¢örs:"ÅÑ�øäNHs: STEPMOVE�
�£Hs: STEPMOVEJs:OÛÍQ8J C.8.2¦"

Hs: STEPMOVE s:J�ì�Å2�ø�m¢�ûTG�ÅÑ�ø
m¢��D��¼k�T��Zm¢ÌÍ���Tp"Å��øCD�m¢
7ÌÍ��Tp�Íí 2.3 Jíñ��ÑYgJÈ��w��ÌÍJ�©
J�6�wø�»"



�*�

+,-.

VÁ/û�4�����ÌÍJY±�[=-¾¿�·F 5.1ø�\Á
/�$e"

� 5.1:<=hi

40
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-.��ìõ 5.2JNsF�(�K½�s:[LO�õ� LCD Display

f( ”Wait for Command :”(F 5.3)�óÓÿq�$�#�ÛZÂ· A.B.C.
D.E JE¥"�F���.M!=-.M!Y�.M!±�!äN��J
�.�Â<�"��øt8�sóÓÿq�$"

� 5.2:j^U+^�
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� 5.3: LCD Displayerk� ”Wait for Command :”

PÂ· A "�#� LCD Display f( ”SURE CLEAR DATA?”( F 5.4)�A

"F���J�.Nsõ·�( (F 5.5):

� 5.4: LCD Displayerk� ”SURE CLEAR DATA?”
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� 5.5:l^U CLRF+^�

#�3Â· F "�øgÕF�ÌÍ����tf( ”CLEAR OK”( F
5.6) �¼��DNsF A ��3ø<�E¥"��DNsF A ��äN�U
9JE¥�3ø7â"��$t8"

� 5.6: LCD Displayk� ”CLEAR OK !!!”
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PÂ· B "�#� LCD Display f( ”Please Input Speed :”( F 5.7)�M!
=-J�.NsFõ·�( (F 5.8):

� 5.7: LCD Displayk� ”Please Input Speed :”

� 5.8:l^U SPEEDF+^�
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#�3Ôs�$ÇT7â�$��ø�8�$=-u����$J7â
f(, LCD Display'�t���$J 10M¿=-���j© 16M¿=-�
����f( ”Speed Set ok!!!”( F 5.9) �¼�DêNsF A ��3ø<�E
¥"��DNsF A��äN�U9JE¥"

� 5.9: LCD Displayk� ”Speed Set ok !!!”

PÂ· C"�#� LCD Displayf( ”Sure Forward ?”(F 5.10)�M!Y�
J�.NsFõ·�( (F 5.11):

� 5.10: LCD Displayk� ”Sure Forward ?”

#�3Â· F "�øgÕM!ÌÍY�tf( ”Forward ok !!!”( F 5.12) �¼
��DNsF A ��3ø<�E¥"��DNsF A ��äN�U9JE
¥�3ø7â"��$t8"
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� 5.11:l^U ForwardF+^�

� 5.12: LCD Displayk� ”Forward ok !!!”
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PÂ· D "�#� LCD Display f( ”Sure Reverse ?”( F 5.13)�M!±�
J�.NsFõ·�( (F 5.14):

� 5.13: LCD Displayk� ”Sure Reverse ?”

� 5.14:l^U ReverseF+^�
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#�3Â· F"�øgÕM!ÌÍ±�tf( ”Reverse ok !!!”(F 5.15)�¼�
�DNsF A��3ø<�E¥"��DNsF A��äN�U9JE¥�
3ø7â"��$t8"

� 5.15: LCD Displayk� ”Reverse ok !!!”

PÂ· E "�#� LCD Display �CDJ�M!���f(f( ”Forward

Speed :gggg ”(F 5.16)äNY�Ü ”Reverse Speed :gggg ”(F 5.17)ä
N±��äN��J�.NsFõ·�( ( F 5.18): #�3Â· F "�ÌÍ

� 5.16: LCD Displayk� ”Forward Speed :mmmm ”

� 5.17: LCD Displayk� ”Reverse Speed :mmmm ”
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� 5.18:l^U RUNF+^�

ü$��t¾DNsF A��3ø<�"�t8�ÌÍ�s��"



�/�

-��0123

6.1 ��

�Ö����ÌÍJ¾¿����	J&�"��ò�!��$�U¹
NÌÍJ���:!4OR��2!JÕ1�SPú�¬&��¥�ÌÍY
?�."

VC4Ë SN8P1708þÿ��üKL����æ�����: (Close Loop

Control) ¾¿����ÌÍ��ò��	��rÌÍ�����	¼��M
;�%&¹NÌÍ��JÈ���å¼�.¼¯�9å�ó�¨©����
ÌÍ¾¿Á/JW2"���	�§æ
��K�Ö����ÌÍJ¾¿
9�"�-.�	'�§æ"#îC�$�%& LCD DISPLAY '(-.�
�÷�æ*�ª+,Á/J-."

6.2 HD?I

VOC�'Ñ�����ÌÍ¾¿Á/ , E¥��ÏG�©�"IKÏ
G�ûÛúø�»ÞX :

1.�r���:Ä�7��ÌÍ�=�8!�9¼k�W¸2�=U;
�å TC0MM!Jíñ�¶Û�g¾¿ÌÍJ�="

2.Û��æK��ðñ½ÜòñJÌÍ"

50
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3.Û�$�w�-�� (PWM)JE¥K¾¿ÌÍ�="



4� A

SN8P17085	6789:6 [1]

Z·�Á/ozå&pí(¶ÛT»¯,F���òÛZDA¾å�Ï
GÁ/B���¼½��ªÒ��íñ2Ö"

� A.1:<=no1pq� [1]

52



4� B

SN8P17085	67;<=

� :�q�vø ”1/2”í(s?ø 1�P¾¿�ø 2"

� B.1:rst [1]
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� B.2:rst (u )
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� B.3:rst (u )



4� C

8>�?@

C.1 J-K$LM�NOPK

;step1

chip SN8P1708OTP

;step2

Begin Interrupt macro ;KL�¢ör
.data

stack A ds 1 ; stack for ACC

.code

PUSH ;¶���À.ozåz$Á/�lôõß
MOV stack A, A ;� ACCz$ stack A

endm

End Interrupt macro ;®��¢ör
MOV A, stack A ;� ACC�6ÙD
POP ;ËÁ/�lôõßÙÑ��À.ozå

56
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RETI

endm

;step3

;************** VARIABLES address*******************************

.data

SBUFFER ds 4

Buffer ds 4

DisplayBit ds 1 ; (P57, P56, P55)

Timer ds 1

LastKey ds 1

KeyIn ds 1

ReleaseHold ds 1

KeyBuffer ds 1

R1 ds 1

Delta1 ds 1

Delta2 ds 1

Delta3 ds 1

DIRECTION ds 1

SPEEDBUFFER ds 2

KEYTYPE ds 1

SET OK ds 1

REQUEST ds 1

.Code

;************** CONSTANTS *******************************

TimeC2 = 1 ; constant for Delta2 in subprogam DELAY1MS

TimeC3 = 1 ; constant for Delta3 in subprogam DELAY3

;step4

JMP Initialization
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C.2 �K$

;step1

ORG 0x10

Initialization:

MOV A, #00000111b

OR P0UR, A ; pin P0.0¡ P0.2 as PULL-HIGH

MOV A, #00011111b

OR P1UR, A ; pin P1.0¡ P1.4 as PULL-HIGH (for OTP chip)

MOV A, #11100000b

MOV P1M, A ; pin P1.0¡ P1.4 as inputs , P1.4 as Hallw

MOV A, #00000011b

OR P2UR, A

MOV A, #11111100b

MOV P2M, A ; pin P2.0¡ P2.1 as inputs, P2.0 as Hallu,

P2.1 as Hallv, pin P2.2¡ P2.7 as outputs

MOV A, #11100111b

MOV P5M, A ; pin P5.0¡ P5.2, P5.5¡ P5.7 as outputs,

5.2=E , 5.1=RW,5.0=RS

MOV A, #11111111b

MOV P4M, A ; pin P4.0¡ P4.7 as outputs,

as LCD DB0¡ DB7

BSET OSCM.6 ; reset Watch Dog Timer, WDT=0

CLR P5

CLR P4

CLR P2

CLR P1
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;step2

CLR TC0C

CLR TC0R

CLR KEYTYPE

CLR REQUEST

CLR BUFFER

CLR BUFFER+1

CLR BUFFER+2

CLR BUFFER+3

CLR DisplayBit

B0MOV X, #0

CLR ReleaseHold

BSET ReleaseHold.1

MOV A, #0xFF

MOV LastKey, A

;step3

BSET INTEN.0 ; enable INT0 interrupt

BSET INTEN.5 ; enable TC0 interrupt

BSET STKP.7 ; enable Global Interrupt Handler

;step4

CALL DELAY5MS ; Wait for LCD Power-on Ready

MOV A, #00111111b ;Yæ 8TG��zÙ /å¯â /5*10X6
çâ�

CALL COMMAND

MOV A, #00001110b ;f(å ON/ë�Îf(�T»;7å
CALL COMMAND

;step5
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MOV A, #01010100b

XOR A, P2

AND A, #11111100b

XOR P2, A ;for motor stop

;step6

MOV A, #00000001b ;F�ë��
CALL COMMAND

CALL DELAY2MS

MOV A, #10000000b ;M! DD RAMT»ø 0

CALL COMMAND

CALL VIEW WAITKEY

;==============================================

VIEW WAITKEY:

CLR Y

CLR Z

B0MOV Y, #WAITKEY$M

B0MOV Z, #WAITKEY$L ;�$zÖ�WAITKEYT»�6
Begin1:

MOV A, #0

MOVC

CMPRS A, #0

JMP @F

RET

@@:

CALL SDATA

XCH A, R

CALL SDATA

INCMS Z

JMP Begin1
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;==============================================

WAITKEY:

DB ”Wait for Command : ”

RET

;step7

MOV A, #11100000b

XOR A, P5

AND A, #11100000b

XOR P5, A ;mn Y7îCR
Loop:

BTS0 REQUEST.0

JMP CLR DATA

BTS0 REQUEST.1

JMP SPEED

BTS0 REQUEST.2

JMP SET FORWARD

BTS0 REQUEST.3

JMP SET REVERSE

BTS0 REQUEST.4

JMP RUN

JMP Loop

C.3 QK$ CLRK$R

;step1

CLR DATA:

BCLR REQUEST.0

BCLR INTEN.0
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MOV A, #00000001b ;F�ë��
CALL COMMAND

CALL DELAY2MS

MOV A, #10000000b ;M! DD RAMT»ø 0

CALL COMMAND

CALL VIEW CLR DATA

;==============================================

VIEW CLR DATA:

CLR Y

CLR Z

B0MOV Y, #CLRDATA$M

B0MOV Z, #CLRDATA$L

MARK1:

MOV A, #0

MOVC ;SHOW ”SURE CLEAR DATA ?”

CMPRS A, #0

JMP @F

RET

@@:

CALL SDATA

XCH A, R

CALL SDATA

INCMS Z

JMP MARK1

;==============================================

CLRDATA:

DB ”SURE CLEAR DATA?”

RET

;step2
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MOV A, #11100000b

XOR A, P5

AND A, #11100000b

XOR P5, A ;mn Y7îCR
MOV A, #0xAA

MOV BUFFER, A

NOP

BSET INTEN.0

MOV A, BUFFER

CMPRS A, #0xAA ; WAIT FOR INPUT ”F” OR OTHERS

JMP @F

JMP $-3

;step3

@@:

CMPRS A, #0x0F

JMP Begin

CLR BUFFER

CLR BUFFER+1

CLR BUFFER+2

CLR BUFFER+3

CLR SBUFFER

CLR SBUFFER+1

CLR SBUFFER+2

CLR SBUFFER+3

CLR SPEEDBUFFER

CLR SPEEDBUFFER+1

MOV A, #4

MOV TC0M, A

CLR TC0R
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CLR DIRECTION

CALL CLEAR OK

JMP Begin

;==============================================

CLEAR OK:

MOV A, #00000001b ;F�ë��
CALL COMMAND

CALL DELAY2MS

MOV A, #10000000b ;M! DD RAMT»ø 0

CALL COMMAND

B0MOV Y, #CLROK$M

B0MOV Z, #CLROK$L

MARK2:

MOV A, #0

MOVC ; SHOW ”CLEAR OK”

CMPRS A, #0

JMP @F

CALL DELAY2S

RET

@@:

CALL SDATA

XCH A, R

CALL SDATA

MOV A, #1

ADD Z, A

JMP MARK2

;==============================================

CLROK:

DB ”CLEAR Ok !!!”

RET
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C.4 QK$ SPEEDK$R

;step1

SPEED:

BCLR REQUEST.1

BCLR INTEN.0

MOV A, #00000001b ;F�ë��
CALL COMMAND

CALL DELAY2MS

MOV A, #10000000b ;M! DD RAMT»ø 0

CALL COMMAND

CALL VIEW SPEED

;==============================================

VIEW SPEED:

CLR Y

CLR Z

B0MOV Y, #SET SPEED$M

B0MOV Z, #SET SPEED$L

MARK7:

MOV A, #0

MOVC ;SHOW ”PLEASE INPUT SPEED :”

CMPRS A, #0

JMP @F

RET

@@:

CALL SDATA

XCH A, R

CALL SDATA

INCMS Z

JMP MARK7

;==============================================
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SET SPEED:

DB ”Please Input Speed :”

RET

;step2

MOV A, #11100000b

XOR A, P5

AND A, #11100000b

XOR P5, A ;mn Y7îCR
BSET KEYTYPE.0 ;mn7â KEY

MOV A, #0xAA

MOV BUFFER+3, A

NOP

BSET INTEN.0

MOV A, BUFFER+3

CMPRS A, #0xAA ; WAIT FOR INPUT NUMBERS

JMP @F

JMP $-3

;step3

BIN2BCDtoHEX:

BCLR PFLAG.2

CLR R

CLR SPEEDBUFFER

CLR SPEEDBUFFER+1

DO HEX 1000:

MOV A, BUFFER+3

CMPRS A, #0

JMP $+2

JMP DO HEX 100
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MOV R, A

HEX 1000:

DECMS R

JMP @F

JMP $+7

@@:

MOV A, #11101000b

ADD SPEEDBUFFER, A

MOV A, #00000011b

ADC SPEEDBUFFER+1, A

BCLR PFLAG.2

JMP HEX 1000

MOV A, #11101000b

ADD SPEEDBUFFER, A

MOV A, #00000011b

ADC SPEEDBUFFER+1, A

BCLR PFLAG.2

DO HEX 100:

MOV A, BUFFER+2

CMPRS A, #0

JMP $+2

JMP HEX 10

MOV R, A

HEX 100:

DECMS R

JMP @F

JMP $+7

@@:

MOV A, #01100100b

ADD SPEEDBUFFER, A

MOV A, #0
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ADC SPEEDBUFFER+1, A

BCLR PFLAG.2

JMP HEX 100

MOV A, #01100100b

ADD SPEEDBUFFER, A

MOV A, #0

ADC SPEEDBUFFER+1, A

BCLR PFLAG.2

HEX 10:

MOV A, #10

MUL A, BUFFER+1

ADD SPEEDBUFFER, A

BTS0 PFLAG.2 ; C=1 , IF CARRY

INCMS SPEEDBUFFER+1

BCLR PFLAG.2

HEX 1:

MOV A, BUFFER

ADD SPEEDBUFFER, A

BTS0 PFLAG.2 ; C=1 , IF CARRY

INCMS SPEEDBUFFER+1

BCLR PFLAG.2

RET

@@:

CALL UPDATESPEED

;step4

CALL SPEED SETOK ;LCDf( ”Speed Set ok”

BCLR KEYTYPE.0

JMP Begin
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C.4.1 G67 UPDATESPEED678

UPDATESPEED:

;step1

MOV A, BUFFER

MOV SBUFFER, A

MOV A, BUFFER+1

MOV SBUFFER+1, A

MOV A, BUFFER+2

MOV SBUFFER+2, A

MOV A, BUFFER+3

MOV SBUFFER+3, A

CALL BIN2BCDtoHEX

;step2

MOV A, #11111111b ;4	», 2047 , A=2047-SPEED

SUB A, SPEEDBUFFER

MOV A, #00000111b

SBC A, SPEEDBUFFER+1

BTS1 PFLAG.2 ; C=0, IF�T
CALL MORETHAN2047

;step3

BCLR PFLAG.2

CALL JUDGE INTERVAL

BCLR PFLAG.2

MOV TC0M, A

MOV A, SPEEDBUFFER

MOV TC0R, A

RET
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C.5 QK$ FOREARDK$R

;step1

SET FORWARD:

BCLR REQUEST.2

BCLR INTEN.0

MOV A, #00000001b ;F�ë��
CALL COMMAND

CALL DELAY2MS

MOV A, #10000000b ;M! DD RAMT»ø 0

CALL COMMAND

CALL VIEW SETFORWARD

;step2

MOV A, #11100000b

XOR A, P5

AND A, #11100000b

XOR P5, A ;mn Y7îCR
MOV A, #0xAA

MOV BUFFER, A

NOP

BSET INTEN.0

MOV A, BUFFER

CMPRS A, #0xAA ; WAIT FOR INPUT KEY

JMP @F

JMP $-3

;step3

@@:

CMPRS A, #0x0F
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JMP Begin

BCLR DIRECTION.0 ;DIRECTION.0=0Y� ;1±�
CALL FORWARD OK ;LCDf( ”FORWARD OK”

JMP Begin

C.6 QK$ REVERSEK$R

;step1

SET REVERSE:

BCLR REQUEST.3

BCLR INTEN.0

MOV A, #00000001b ;F�ë��
CALL COMMAND

CALL DELAY2MS

MOV A, #10000000b ;M! DD RAMT»ø 0

CALL COMMAND

CALL VIEW SET REVERSE ;SHOW ”REVERSE OK”

;step2

MOV A, #11100000b

XOR A, P5

AND A, #11100000b

XOR P5, A ;mn Y7îCR
MOV A, #0xAA

MOV BUFFER, A

NOP

BSET INTEN.0

MOV A, BUFFER

CMPRS A, #0xAA ; WAIT FOR INPUT KEY
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JMP @F JMP $-3

;step3

@@:

CMPRS A, #0x0F

JMP Begin

BSET DIRECTION.0

CALL REVERSE OK

JMP Begin

C.7 QK$ RUNK$R

;step1

RUN:

BCLR REQUEST.4

BCLR INTEN.0

MOV A, #00000001b ;F�ë��
CALL COMMAND

CALL DELAY2MS

MOV A, #10000000b ;M! DD RAMT»ø 0

CALL COMMAND

BTS0 DIRECTION.0 ;�ûm¢
JMP BACKWARDSTEP

;step2

FORWARDSTEP:

CALL VIEW FORWARDSTEP

MOV A, #11000000b ;F�ë��
CALL COMMAND



Q8 C Á/Js:O 73

CALL VIEW SPEED DATA ;LCDÅÑ¯f(=-
JMP RUNF

BACKWARDSTEP:

CALL VIEW BACKWARDSTEP

MOV A, #11000000b ;F�ë��
CALL COMMAND

CALL VIEW SPEED DATA ;LCDÅÑ¯f(=-
JMP RUNR

;step3

RUN1:

MOV A, #11100000b

XOR A, P5

AND A, #11100000b

XOR P5, A ;mn Y7îCR
MOV A, SPEEDBUFFER

MOV TC0R, A

BSET TC0M.7 ; enable TC0 , start running TC0

BSET INTEN.0

MOV A, BUFFER

CMPRS A, #0x0F ;3Â· F" ,�ÌÍü$��
JMP CALL VIEW SPEED DATA ;LCDÅÑ¯f(=-
JMP Begin

C.8 STQK$K$R

;step1

;******* Interrupt Service Subprograms ***************

INT0 IRS:
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MOV A, #11000000b ;LCDf(�ÅÑ¯
CALL COMMAND

BCLR SET OK.0

MOV A, #0xFF

MOV BUFFER, A

MOV BUFFER+1, A

MOV BUFFER+2, A

MOV BUFFER+3, A

FUNCTION KEY:

MOV A, #3

MOV DisplayBit, A ; DisplayBit=3

B0MOV Z, #BUFFER+3

;step2

KEYLOOP:

MOV A, @YZ

CALL SCAN DISP

CALL KEY SCAN

@@:

BTS0 SET OK.0

JMP KEYEND

MOV A, #256-1

ADD DisplayBit, A ; DisplayBit=DisplayBit-1

BTS1 PFLAG.2 ; if flag C=1t�T , skip

JMP FUNCTION KEY ; if DisplayBit =0-1, go to FUNCTION KEY

ADD Z, A

JMP KEYLOOP

;step3

MOV A, BUFFER
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CMPRS A, #0x0A

JMP @F

BSET REQUEST.0

JMP KEYEND

@@:

CMPRS A, #0x0B

JMP @F

BSET REQUEST.1

JMP KEYEND

@@:

CMPRS A, #0x0C

JMP @F

BSET REQUEST.2

JMP KEYEND

@@:

CMPRS A, #0x0D

JMP @F

BSET REQUEST.3

JMP KEYEND

@@:

CMPRS A, #0x0E

JMP @F

BSET REQUEST.4

JMP KEYEND

@@:

CMPRS A, #0x0F ; IF KEY=ENTER THAN END KEYSCAN

JMP @F

BCLR TC0M.7

JMP KEYEND

KEYEND:

BCLR INTRQ.0
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End Interrupt ;�¢®�örs:
;******* Interrupt Service Subprograms ***************

TC0 IRS:

CALL STEPMOVE

BCLR INTRQ.5

End Interrupt ;�¢®�örs:

C.8.1 G67 SCAN LCD DISP678

SCAN LCD DISP: ;subprogram

MOV A, LASTKEY

SUB A, #0x0A

BTS0 PFLAG.2 ; C=0, IF�T
JMP CLRSECONDROW

MOV A, LASTKEY

SCAN LCD DISP1:

CMPRS A, #0

JMP @F

MOV A, #0x30

JMP MARK0

@@:

CMPRS A, #1

JMP @F

MOV A, #0x31

JMP MARK0

@@:

CMPRS A, #2

JMP @F

MOV A, #0x32

JMP MARK0
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@@:

CMPRS A, #3

JMP @F

MOV A, #0x33

JMP MARK0

@@:

CMPRS A, #4

JMP @F

MOV A, #0x34

JMP MARK0

@@:

CMPRS A, #5

JMP @F

MOV A, #0x35

JMP MARK0

@@:

CMPRS A, #6

JMP @F

MOV A, #0x36

JMP MARK0

@@:

CMPRS A, #7

JMP @F

MOV A, #0x37

JMP MARK0

@@:

CMPRS A, #8

JMP @F

MOV A, #0x38

JMP MARK0

@@:
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CMPRS A, #9

JMP @F

MOV A, #0x39

JMP MARK0

@@:

JMP $+2

MARK0:

CALL SDATA

RET

C.8.2 G67 STEPMOVE678

;step1

STEPMOVE:

BTS0 DIRECTION.0 ;�ûm¢
JMP BACKWARD

;step2

FORWARD:

BTS1 P2.0 ;m¢ HALLu�T
JMP @F

JMP CASE1

@@:

JMP CASE2

CASE1:

BTS1 P2.1 ;m¢ HALLv�T
JMP @F

JMP STATE5TO6

@@:

JMP JUDGEF

CASE2:
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BTS1 P2.1 ;m¢ HALLv�T
JMP @F

JMP CASE3

@@:

JMP STATE2to3

CASE3:

BTS1 P1.4 ;m¢ HALLw�T
JMP @F

JMP STATE3to4

@@:

JMP STATE4to5

JUDGEF:

BTS1 P1.4 ;m¢ HALLw�T
JMP @F

JMP STATE1TO2

@@:

JMP STATE6TO1

;———————————————————————-

BACKWARD:

BTS1 P2.0 ;m¢ HALLu�T
JMP @F

JMP CASE4

@@:

JMP CASE5

CASE4:

BTS1 P2.1 ;m¢ HALLv�T
JMP @F

JMP STATE5TO4

@@:

JMP JUDGEB

CASE5:
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BTS1 P2.1 ;m¢ HALLv�T
JMP @F

JMP CASE6

@@:

JMP STATE2to1

CASE6:

BTS1 P1.4 ;m¢ HALLw�T
JMP @F

JMP STATE3to2

@@:

JMP STATE4to3

JUDGEB:

BTS1 P1.4 ;m¢ HALLw�T
JMP @F

JMP STATE1TO6

@@:

JMP STATE6TO5

;step3

;Y� STATE1to2:

MOV A, #11000100b

XOR A, P2

AND A, #11111100b

XOR P2, A

BCLR P1.5

RET

;================================

STATE2to3:

MOV A, #11010000b

XOR A, P2
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AND A, #11111100b

XOR P2, A

BSET P1.5

RET

;================================

STATE3to4:

MOV A, #01110000b

XOR A, P2

AND A, #11111100b

XOR P2, A

BCLR P1.5

RET

;================================

STATE4to5:

MOV A, #00110100b

XOR A, P2

AND A, #11111100b

XOR P2, A

BSET P1.5

RET

;================================

STATE5to6:

MOV A, #00011100b

XOR A, P2

AND A, #11111100b

XOR P2, A

BCLR P1.5

RET

;================================

STATE6to1:

MOV A, #01001100b
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XOR A, P2

AND A, #11111100b

XOR P2, A

BSET P1.5

RET

;================================

;±� STATE1to6:

MOV A, #11010000b

XOR A, P2

AND A, #11111100b

XOR P2, A

BSET P1.5

RET

;================================

STATE6to5:

MOV A, #11000100b

XOR A, P2

AND A, #11111100b

XOR P2, A

BCLR P1.5

RET

;================================

STATE5to4:

MOV A, #01001100b

XOR A, P2

AND A, #11111100b

XOR P2, A

BSET P1.5

RET

;================================

STATE4to3:
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MOV A, #00011100b

XOR A, P2

AND A, #11111100b

XOR P2, A

BCLR P1.5

RET

;================================

STATE3to2:

MOV A, #00110100b

XOR A, P2

AND A, #11111100b

XOR P2, A

BSET P1.5

RET

;================================

STATE2to1:

MOV A, #01110000b

XOR A, P2

AND A, #11111100b

XOR P2, A

BCLR P1.5

RET
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