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Abstract 

Water is one of the most important resources in the world; however, 
water pollution is increasingly serious and damages the balance of the 
food chain. The ever-changing technology of nowadays not only makes 
life infinite convenience, but also industrial wastewater pollution. In 
general, the concentration area of the wastewater discharge locates in 
sparsely populated place. To set up the analytical instruments in this kind 
of area, it is impossible to transfer the analytical data back to the 
Environmental Protection Center. 

 
This study focuses on using the PLC of industrial communication 

protocol Modbus PLC as a data collector. The role of the on-site water 
quality analyzer is data simulator and the data collector receives data 
from the simulator. Furthermore, using the cellular network technology of 
the current 3G mobile communications technology transfers the collected 
data back to the environmental Protection Center. To set up the analyzer 
of the water quality in the waste water quality concentration area, samples 
are collected in 24-hour timer mode, and collect and return, is a fail-safe 
monitoring. Meanwhile, this can not only enhance the credibility of 
industrial wastewater analysis and efficiency, but also reduce the problem 
of industrial waste water pollution by giving the result of the reaction to 
the environmental protection agencies immediately. On the other hand, 
we can also ask the factory to improve the issue of industrial wastewater 
pollution over the limit or even do the evaluation of the possibility for 
reclamation and recycling. 

 

Keyword�ÖIndustrial wastewater pollution, Modbus, 3G mobile 
communications, graphical monitoring system 
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�Q�ï�\�±
ö���ß�B  eXtensible Markup Language XML 

�>�ì�Í�Ô�ß�B  Microsoft Intermediate Language MSIL 

�ï�”�Í�Ô�ß�B  Common Language Infrastructure CIL 

	�o�o	Î�±�—�•�n  American National Standards Institute ANSI 

�o���±�—�ï�”�C  International Organization for Standardization ISO 

�H�,�ï�—h�ß�B  Structured Query Language SQL 

�›���›�a�w�•�:�M  Internet Information Services IIS 

CAD �§�õ���¹
1��  Drawing Exchange Format DXF 

�ú�$�Ù  Bitmap BMP 

�Ù�Î�¬¤
1��  Graphics Interchange Format GIF 

�À�€�®�7�ß�B  Tool Command Language TCL 

�¬���•�±
ö�ß�B  HyperText Markup Language HTML 

�Í�n�‡�o�o	Î�±�—  Chinese National Standards CNS 

�»�ª�Ý
1�á�þ  �Ô����	.���Ä���å�4  CE 

���#�Î�¦�ä���…  Electrical Metallic Tubing EMT 

�«Û�Œ�N poly vinylchloride PVC 

	�o�•�Ô�Õ��  National Electrical Code NEC 

 



XV 
 

�Í    ��  	.  ��  �Ä  ��  	.���m�j  

(�/�C�þ�O  Most Significant Bit MSB 

�•���ö�w�Û	@  
 

Computer-aided design CAD 
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�ƒ�ƒ�ƒ�ƒ�‹�‹�‹�‹����  �£�U�£�U�£�U�£�U  

1.1 �ô�2	�³�ô�2	�³�ô�2	�³�ô�2	�³�¶�O���¶�O���¶�O���¶�O��  

�’�œ�(	��‘�(�Ú�“�±�Z�ò���Ï�ô�À�p�¨�2���'	Ö�ô�”���Æ���0�û

�I�I�Z�C�‘�Ö	m�ô�Q�‚���&�‰�‘�Ã�Î�¨�G�p�G�D	Y�ö
%�õ�„�Ý�o�‘��

�W�•�(�Ú�‘�WT�‹�ú���æ�ò�r���n�&�‰�–�æ�ò�3�C�‘�)���ô�6�Ä�(

�Ú���ú���’�È 200 �í�æ�Ò�‘�±�£�©�À�p�r���¬�•�^�¬�õë�r�&�‰��

�•�ö�£�í�¬�m�»� �P�ô�‰�‘ 2025���ô�’�� 35 �9�‘�“�±�n�'�“�”���‘

�b�’�ô���W�•�Ò���’�D	Y�6
Á�“�*�‘�“�ø�ö  

�è���ô�æ�Z���-�é�Ð�Ž�œ�0�¢�‘	_�H�‚�Ï���_�Â�ô�`�‚
È�n�“�*

�l�”�‘���ô���Ì�‰�-�é�Ð�‹�ö�`�|�‘	^�Ø�Æ�è���:�
�ô�`�â�“�±�©�æ

�Î�‘�"�ï�ô�Ý���¦�-
²���æ�T�ö�`�|�d�¬�I
G�ô�ž���Ï�"�µ�^�ô�µ�ý

�é�‘���•�¡�‚�Ø�Ñ
��‘�Ø���n�Í�g�¾
Ç�¬�?�s�æ�ô�Æ�
�ã���›�¬�ô�›

�¬�‘�¢Þ�¤�L����	ä�ô�0�á�n���‡�r���¤�“�²�‘�ï�”���÷�À�p�”��

[1]�ö   

�`�|�����t�”���Æ	
 180�9�Ò�ô�ì�½�- 25 	æ¸����	ä�‘�t�½���Æ

�� 7.08�9�¥���æ�����ö�í�d���n���‘�Ú	z�‘�“�²�”���ô�n�O�m�õ�•�õ

�¦×�p�ô	Ö�\�`�|�²�æ�f�•�‘�“�b�š�ù�n�O�‘�À�p�ô,�÷�`�|�ö�.�‘

�»�l�ö�È���p�ô�m�p�”���è���ô��� 	^�ô�`�‚�ô�o	Î�Ì���‘�����õ�´
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�ð�õ���Ý�W�•	Î�â�O��	[�‘�ö�.���Ï���”�����Ï���ô�C�¢�o�‡���ï�‹

�‘�“�²�”���ô�l�³�”���!���Ì���¢¦�ô�-�‚�Ò�'�e���•i���Á���sB

�O�‘�d�‹�y�<�ö
%�õ���s�ÿœ�@�‘�`�|�æ�T���W�•�Ò�'�œ�&	@���ô��

�ý�T�q�?�‡�o 110���Ð���W�•�n�!�Ã���Q�0�•�p�ô�Ó�©�“�Àë�©�•�4

�‘�e�k���•�Ò�'
"�ô�,	>�Á�â���`���õ�a�.�;�ý�Þ�õ�ý�â���T�;�(�/

�ý�Þ�)�b�p�‘��»�Ò�'�ô�0�÷	@���Í�‘�–�ø�;�ú�•�¡�ï�b�p�ô��œ�@

�‘�/�õ�Í�õ�e���Ï�”���!���ö  

�ç�e���Ï�‘�Ã��� �ô�e�Z�À�p�”���!���p�>�`���ý�Þ�À�p�T�õ�`

���ý�â�À�p���T�õ�Ý�¾�À�p�T�ô�ž�û�ô���ï��	ä�’º�À�3�Â�¹�À�ô�â

���Â�H�I�•�!���ö�Í���Ï�Ã��� �ô�,	>�e�Z�‘���•�{�‚�Ó�©�“�Àë�õ

¸���«�q����	@���ô���6�â�-���À�p�T�6���Ò�'�÷�Ú�í�À�p�T���X�Ì

�é�s�‘�Ã�Î� �ô�ž�û�Â�¹���‘���ï��	ä�¶�/�@S�„�ï�…�a�����e�Z

50 �ä�Ò�Â�I�Q�â���ô
%�•�Ì�!	>�â�O�Ó�©�“�Àë�õ¸���«�q����	@

���ö¤�a�I�å�ô���s�ÿ�‹�”�ÿ�‚�0�H�I�/���Ï�‘�”���!���ô��	[�Æ�‘

�¾�I���W�•�Ò�'�ü  

�â���ô�‚�p�Ú	z�n���Â�Ì�¹�‘��	ä�õ�O�^S�À�3�ô�Ó�©�“�Àë�õ

�ÿ���«�q�����‹�¹�À�ô�×�qi�‚�³����	ä�þ�ö���U�‚²���6�À�w�õ�À

�•�w�þ�;�(�/�ý�Þ�)�b�p�ô���‚�ä�ø�õ�–�ø�õ�¢�³�w�;�ú�•�b�p�ô�Å

�Õ
]�E�‚�/
»���õ�/�&�‰�ö�í�‹�¨�h�Ó�‘���Ï���X�…�Ö�ò�‘�ß�Ñ�õ
‡
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�¯�Ú	z�‘�I�Ü�õ�“�Ú�ô�^�÷�U�6�·	Ê�‘�“�ø�ö�6
•�…�G�s�£�û�‚�W�d

���s�À�3�Ý�b�æ�Y�ô�—�y�<�º���Ð�À�3�E�X�0�÷�/
»���b�p�‘�¾�p

�,�ö�í�Ì�ã�c�“�•���ô�‹�•�‘�Ò�•�ô
•�‘�‚�d�‹�>���Ð�p�� [2]�û   

     

1.2 �ô�2�ž�ô�2�ž�ô�2�ž�ô�2�ž�‘ �‘�‘�‘  

�ç�Ú�•�”���Í�ô���•�‡�“�”���ó�¶�“�²	ò	ò�ì�"�ô�•	Y	>���“�“

�ã�•�ö�Ã�…�`�|�>�p��¯�÷�W�ì�½�/�ô���6���f����
{~�ï�ô�µ�ÿ�q

�‰�Â�ø�ô�‡�<�n��
 �E�¥�ôi�µ�/�â�æ�T�6�B�ô�(�§���)s�/�Â���Á

	Î	Î�
�
�“�²�‘�‹�ý�é�ô�•�¬�â�-�`�|�^�¿�™�&�‰�‘�Ã�i�D	Y�ö�>�p

���C���w�ô�è�Â�’���Í�Œ�d�‡�f���&�‰�‚�x� �ô���6�p�>���•�À�‘�&

�‰�‚�õ��	Í�‚�f�ô�Ì�‚BB�C� �{
È��
��À�[�ô���d�����‚�Ø
n�ø�ç

�>�p���Í�ô(�k���d�‚�å�m���•�‘�Å�C�ù�\��	_�ô�Û	)���f
È�Ä	_�‘

�C�ï�x� �ô�`�ç�>�p���¡���…�Í�ô�•�…�a���”�
�–�„���#�¨�n�V�•��

	Í�‚�f
‡�¯���f�ö  

�c�ô�¢�ô�`�|�‡�“�”���ü�Ä���ô(�µ�b�’�ç���•�&�‰�D	Y�ô�/�@

�›�&�‰�c�¹�ô�‹�™�Ú	z�“�Á�â
¨�È�–�‚�~	h�ö�µ�|�µ�»�^�¿	@ 129

���ô�•�Í�,	>�^�¿ 21 ���ô��	>�^�¿ 29 ���ô¯�ï�^�¿ 79 ���ö�I�å��

�"�ç�,�õ��	>�^�¿�Óº�¾�I���f�qó�ô�`�0�‹
<�Æ�õ�“�ï�!
<�Æ�õ�L


L�°�O�÷
=Ú�;�d	•���f�V�§�‘�W�&�‰�3�K�ô���‹�V�§�i�•���K�ù��  
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4 	•�;
�ú�§�� 1�õ 3�õ 6 �÷ 10���ô�6 RPI �{�Á�� 4 �è�V�§¤�‰�ú�§

�Ð�‰�Ì�s�¡	v�ô�0 RPI 	v�p�‘�W�^�¿�&�‰�;
�ô�N�V�™�Ä 1.1�ö�i�I

�y�#�I�å�ÿ�‡�o 100���I�Ü�å�È��T�p�@�ô�ç�^�¿�t�qó�Ï�K 2933.9

�æ�Z�Í�ô�‚�™�&�‰�^�¤�Ï 1835.9�æ�Z�^ 62.6%�ô�ø�K�&�‰�^�¤ 216.1

�æ�Z�^ 7.4%�ô�Í�K�&�‰�^�¤�Ï 720.6�æ�Z�^ 24.6%�ô�D	Y�&�‰�^�¤�Ï

161.4�æ�Z�^ 5.5%�ô�I�¢�µ�|�^�¿�� 30.1%�^�¤�Ï�K�™�Í�K�0�¢�&

�‰�ô�I�y�#�,	@�À�ç�(�o�ÃT�‹�)�Íœ�÷�ô�`�|�^�¿�‘�&�‰�…�0����

�?�ÿ 1.1%�‘�ò�W�Z�C�ô�N�V�™�Ä 1.2[3]�ö  

�^�¿�&�‰�‘�p�•�ô�,	>	
�Q�é�Á�Ÿ�*�ú	Î	å�&���õ�À�p�r���õ�m

�•�p�&�‰�öi�À�p�r���6�B�ô�À�p�‰�+�‘�r���ô�–���í�•�¥���ï�â�‚

�f�ô	)�‚�ö�´�S�À�[�6�”�×�è�+�?���O�ô�’�D	Y�‘�Ò	Í�I�Ü�ö�û�…�y

�ì�- 1974 ��i�Â�§�r�(���&�‰�[�o�d�)�ô�4�Ó�è�+�±�—�÷�Óº�™T

�¤�d�ô�`���&�‰�Ã�i�ô�i�Q�m�»�C�C�ô�•	š�â�Á���d�[���“�Á�‘�B�è

�r���÷�I�å�ÿ���d�´�@�µ�Æ�“�š 24 �»
��qó�ö�—���Q�•�ô���f�ñ�»

�>�O�qó�÷ 24 �»
��W
��ñ���ú�¡�‘	Y	>���ö�œ
;�&�‰�[�‹�d�ô�Â�-

�‡�o 87 ���æ�r�|�I�°�Ó�&�‰�•�œ
;�&�‰�‚�ñ�»�>�O�qó�Û�|�ñ���b

�p�Õ���ô�`���&�‰�[�o�d�Ø�‚�æ�r�ñ�»�>�O�qó�b�p�Õ���ö�Á�[����

�&�‰�m�»�C�C�ô�Ó�ú�è���ñ�»�>�O�qó�ôi	��I�@�•	Y	>���ö�ï�¤�è
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���±�ô�µ�ý�½�ÿ�ç�����›�a���a���d�ú���Ð�À�ö�â���ô�õ�V�’�Ó�ú�è

���±�‘�r���qó�W
��ô�ú�ã�qó�Í���ô�Á�•�ô�2�,	>�P�’�ö  

�!

 �‚�‚�‚�‚ (�1�1�1�1 )�™�&�‰�™�&�‰�™�&�‰�™�&�‰ �ø�K�&�‰�ø�K�&�‰�ø�K�&�‰�ø�K�&�‰ �Í�K�&�‰�Í�K�&�‰�Í�K�&�‰�Í�K�&�‰  �D	Y�&�‰�D	Y�&�‰�D	Y�&�‰�D	Y�&�‰ 

�‹
<�Æ�‹
<�Æ�‹
<�Æ�‹
<�Æ mg/1(DO)    >6.5 4.6~6.5  2.0~4.5  <2.0 

�“�ï�!
<�Æ�“�ï�!
<�Æ�“�ï�!
<�Æ�“�ï�!
<�Æ  mg/1  

(BOD) 
 <3.0  3.0~4.9  5.0~15  >15 

�L
L�°�O�Æ�L
L�°�O�Æ�L
L�°�O�Æ�L
L�°�O�Æ mg/1  

(SS) 
 <2.0  20~49  50~100  >100 


=Ú
=Ú
=Ú
=Ú  mg/1  

(NH3-N) 
<0.5  0.5~0.99  1.0~3.0  >3.0 

�ú�§�ú�§�ú�§�ú�§  1 3 6 10 

RPI <2.0  2.0~3.0  3.1~6.0  >6.0 

�Ä 1.1 �^�¿�&�‰�;
�é�*�Ä  

 

��������  

	Y	>�^�¿	Y	>�^�¿	Y	>�^�¿	Y	>�^�¿

�t�Ï�K�t�Ï�K�t�Ï�K�t�Ï�K  

�Ú�&�‰�3�K�^�¤�Ð�Ï�K���W�Ú�&�‰�3�K�^�¤�Ð�Ï�K���W�Ú�&�‰�3�K�^�¤�Ð�Ï�K���W�Ú�&�‰�3�K�^�¤�Ð�Ï�K���W  

�‚�‚�‚�‚ (�1�1�1�1 )�™�™�™�™

�&�‰�&�‰�&�‰�&�‰ 
�ø�K�&�‰�ø�K�&�‰�ø�K�&�‰�ø�K�&�‰ �Í�K�&�‰�Í�K�&�‰�Í�K�&�‰�Í�K�&�‰  �D	Y�&�‰�D	Y�&�‰�D	Y�&�‰�D	Y�&�‰ 

�æ�Z�æ�Z�æ�Z�æ�Z km �-�é���-�é���-�é���-�é��  �˜�˜� �̃˜  

�•�œ�•�œ�•�œ�•�œ�d�d�d�d���������!�!�!�! 2005 �³ 2904.2 64.2 9.9 19.7 6.2 

�•�œ�•�œ�•�œ�•�œ�Ö�Ö�Ö�Ö���������!�!�!�! 2006 �³ 2933.9 65.5 9.0 19.5 6.0 

�•�œ�•�œ�•�œ�•�œ�ä�ä�ä�ä���������!�!�!�! 2007 �³ 2933.9 61.8 7.9 23.6 6.7 

�•�•�•�•�œ�œ�œ�œ�Ž�Ž�Ž�Ž���������!�!�!�! 2008 �³ 2933.9 65.2 9.0 21.5 4.2 

�•�œ�•�œ�•�œ�•�œ�–�–�–�–���������!�!�!�! 2009 �³ 2933.9 67.2 8.1 18.9 5.9 

�•�œ�•�œ�•�œ�•�œ�•�•�•�•���������!�!�!�! 2010 �³ 2933.9 62.6 7.4 24.6 5.5 

�Ä 1.2 	Y	>�^�¿�&�‰�p�±�w�i  
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1.3 �ô�2�ô�2�ô�2�ô�2���d���d���d���d  

�o�²�qó���æ�Å�L�Û�‘�qó��N�h�µ�ô�qó
 �ú�ê�é«�i�ü
È�{


��Æó���Ó
��Æó�ô�À�p�T�r���è���±�‘�O�ü�¤�Ì�s�-�›�a�Ž�Û�ô�“

	©�$�0�ö�¤���‰�r�\Q���ã�W
��ô�â���8�Û�‘�W
����ã�Ô�!�€"�Ï
�

º�1�¥�n�b�`���@�W
��‘�D
È�ö�ç���•�Ã�i� �ô�ÿó�Þ�Ì�Á(�k�§

�÷�ö�ÿó�Þ�Ìi�‚�s�”�Ú�•ó�Ó�Û"�ô�½�‚�A�ƒ�õ�.�£���I�O�ï
û�3

�•�õ�Ú���Bó�Ô�p�@ó�I�Ü�ô�L�¥�³�µ�W
�	ä�ô�0�n�Ú�*���,�õ�y�ì

B�O�¾�I�Ú�•�ô�2�¶�y�<���Ó�ö�ÿó�‚�ÿ�B�Öó�‘�A�€�ô�AB�æ�å�ô

�ÿó�‚�p�Ô�–�‹�¤�¯�†�*�Ì�”�×�{�‚�O�6
È�Æó�³�@�‚�O�‘�‚�[��

�f�ô�ÿó�ý�âi�‚�ç�ô�2�õ�V���”�<�€���d�õ�:�Ô�¶�Þ�Ì�p�â�W�û��

�‘�W
û�ô�•���”��Ni�Ú�¤�æ�v�q [4]�ö  

�6(�Ès���p�ô�����Þ�Ì�µo���Ï�ô�Ú�•�����Þ�Ì�-�¸�8�+�ô�÷

i�À�p�ï
û�‘�2���'	Ö�ô���•�‚�À�p�ï
û�‘�����Þ�Ì�ó�‚�>���‘�Ï�¯

�†�‘�i�����•�¶�}�O�Û"�‘�i���$�K�•	•�b�’�ö�ž�û�����ï
û�‘�Þ�Ì

�œ�é�'�r�ô�i�ú�¡�¯�†�Ï�-�Q�é�Á�-�¯�†�����ï
û�¶�Ï�¯�†�����ï
û

�;�ô�Ï�¯�†�‘�������•�õ�A�ƒ�õ�•�Þ�õ�����T�q�›�a�;�‘�����ö���6

���ô�2�‘�@ó�8�ü�¶�û�„�q�Ó�„�Ð�Ô�‘�¯�†�Q
È�û�rs�æ�Z�õ�×�?�‚

s�œ�õs�-�æ�Z�0�¢�ô�â���-�¯�†�ú�¡�ù�•�ô�2�h�Ì�ô�”�ö�6�ç����
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�•�b�ú�¡���A�ƒ�W
��ú�¡�¢�ô�!	>�h�/�D�W�‘�'	Ô�8�ü�ô�Ì�`
»�¤�W

�•�*�ç���•�¸�¤�¢�¨�Ì�»�ö�����T�q�›�a�ô�—�-�‚�T�q���‘�Ï�¯�†�ú

�¡�����ô�Ì�~�”�ç�����›�a�Ò�'�Ì�¹�Ä�‘�r���è�+�±�I�Ü�ö�â���æ�”

2G �I�O�•�Þ�b�p GSM �ï
û�Þ�Ì�Q�A�0�r�‰�W
��ú���‘�ž�‘ [5]�ö   

�•�ô�2�Á�ô���L�ü�‹	º�r���qó�3�•�ô�`�s�”�I�O�ï
û�Þ�Ì�ô�r

�‰24 �»
��ñ�»�qó�‘�ž�‘�ôº��
Èç�ÿ���&�‰�‘�m�»�C�C�ö�•�3�•

�A�0�Ž�,�õ�Ù 1.1 ���¢�ö�å�4�õ� �ú  

1. �W
����ã�Ô�ú�,	>�D
È�‚�’�è���±�ü�ü�‘�Ú�����f�é�K�:�Ô�‘�Æ

ó	v�ô�ö�—�æ�Ò�‘�À�p�ï
û�•�Ó Modbus Serial�÷�*��
û�& 4~20mA

�‘�ú�¡�³���ô�’�W
����ã�?�W
����ã�Ô�Í�ö�ú�¡�x�3�E�–�/�O�‘

HandShake�÷�ì�O�‘ HandShake�•�•�ö�æ�ã�¹���‘�W
��ô�Ë�x�ê

�>�ø�Á�±�—�W
�� �
�ô�o�õ�ú
L�ú�§	v�õ 10 �¾�O�§	v�õ 2 �¾�O�§

	v�þ�;�ö  

2. �'	Ô�Ô�ú�l�‚�‹	• GPRS�‘�”�p�Ô���€�� COM �D
È���ô�Q�c�M�È

�Û"�ø�x�I�O�ï
û GPRS�›�a�ú�¡�‰�û�„�Í��
 �ö�æ�” VxComm

�Þ�Ì�ô���Ý�ü�8 VxServer�ì�O�-�û�„�•���ô�{�Q�ç�û�„�•���¢�€

���@�ì�ù���‘�M�È�u�ô�L�¥�W
��ú�¡�ï�p�ô�¹���W
��ú���º�M�ö  

3. BTS �w�æ�`���'
 �ú�ë�€�‘�w�æ�`�ô�E�–���ú���Ô�õ�×���Ô�õ�0

�÷�© MS �ï�Þ�Ð	c�Î�ß	_�ô�•�D
È�‚œ�n���:�M�T�q�ã�I�O�ï�Þ
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�”�
���!�‘�ï
û�ß	_�ö��	•�w�æ�`���:�M�‘�T�q�Ï�€�Á�’	��ö  

4. BSC �w�æ�`�Ó�‹�Ô�ú�l�‚�w�-���'�`�©�}�O�¬¤�Í���Ð�Ô�‘�ñ�×

�ú�ô�Á BTS �© SGSN�Ð�Ô�¬¤
û	òœ�n�ï�p�ö�‹	•�w
 �Ó�‹�Ô�ô

�ï�¤�Ó�‹s	• BTS�ô�•�,	>�D
È�‚�¾�I�����ï�p�…�[�ô�z�I�¥�[

�©�ï
û�ï�p�‘�L�¥�©�(�(�ô�`�Á�•�Ó�‹�T�ã�ô�}�O�`�‘ Handover

�¾�I�Ó�‹�ö  

5. PCU�é�”�Ó�‹B�á�ú�ç�}�O�ï
û GPRS�›�a�Í�ô�”�p�À�[�§�õ�p

�M�Æ�ô�`�’�§�õ�p�M�Æ�µ GSM �I	c�p�M�Æ�Í�é�†�@�p�ö PCU �Z

�C�‘�é�”�D
È�ô�Q�Ó�‹�����ï�p�ô�`�â�Ú�”�
�×�•�Õ�‹�����W�•�ö

�,	>�”�-�§�õ�é�”�õ�����ï�p�…�[�õ�±�ä�'��� ó�©�>�O	Y�'�ö  

6. SGSN�� GPRS�:�M�ï�ú���ú�…�[ Packet Switch Data�‘�Û"�ô�,	>

�‘�À�bi�‚�â�l�”�£�����ý�é�‘�W
��ô�o���‰ GPRS�›�a�Í�ô�0

�÷	D�â�â�f�ý�›�a���O GGSN�‘�W
��ô�Æ�— GGSN�¬�O SGSN�p

�o�‰�����›�a�ß	_�ú���O�l�”�£�ö  

7. GGSN�� GPRS�”�p�ï�ú���ú�li�õ�Õ�›���›�a�Í�‘ Gateway�”�p

�Ô�ô�l�‚�”�p�ñ�H�›���›�a�÷�I�O�›�a�‘���º�ö�\�f�ô�l�¨�Ë�x

�ê	D�â�b�W
��ê*�õ�é�>�o¤�‘�O�b�ô�6�ç���� IP �—�³��	_�ô	)

�l�”�£�‚�É�
 IP �‘�”�
�ô�Q�0�— HLR �—�³�ô�`�ú�O�”�
�ô	)�Á

�O�
 IP �‘�”�
�ô GGSN�þ�x�!�ø�x�ã�ø�‘ DHCP���'�ö  
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8. �,�Ó�[�:�Ô�ú�ø�x GPRS�I�O�ï
û�›�a�a�—�qó�W
��‰�,�Ó�[�:

�Ô�ô�¹���qó�õ���^�W
��—h�õ 24 �»
��Ì�Ô���W
��¢�ú�Ð�ž�‘�ö

�,�Ó�[�:�Ô�‘�,	>�D
È�E�– GPRS�ï�p�L�¥�÷�Ò�ô�õ Modbus RTU 

Series �‘�>�E�>�K�õ Web ���‘�q�Ó��	_�õ�qó�§�õ�‘���^�W
�	ä

�L�¥�õ�~T
û	ò�õT�Ä�—h�¶�È�Ñ�þ�;�ö  

 

�³

�Ù 1.1 �r���q�Ó�3�•�Ž�,�Ù �³
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�ƒ�’��ƒ�’��ƒ�’��ƒ�’�  ���X���X���X���X�ã�Ý�ã�Ý�ã�Ý�ã�Ý  

2.1 �����¶�I�O�ï
û�›�a�Þ�Ì�����¶�I�O�ï
û�›�a�Þ�Ì�����¶�I�O�ï
û�›�a�Þ�Ì�����¶�I�O�ï
û�›�a�Þ�Ì  

    �V�•�I�O�ï
û�«�û�ï�p�I�O�ï�Þ�›�a�3�•�ö�<�£�ô�s�”�����•�ï

�Þ�Î�p�ô�ç�}�O�ƒ�i� �c�l�”�£�‘�I�O�–�„�Û"�ô
È�|�ˆ�Û�'	Ô���×

���W
��‘�:�M�ö�½�í�¬�•�ú�Ð�Ô�ô�ø�x�����ï
û�‘�ñ�H�ô�{�l�ï
û�‘

�ˆ���À�-�}�O�ƒ�
�ô�Ý�Q�å�m�ˆ���ï
û�ñ�H�ôi�‚�I�O�ï
û [6]�ö�I

�O�ï
û�•�-	H�c�”�ü�ô 1946��	�o AT&T œ�@�I�O�ï
û�3�•�ô 1968

���F�_�ô�M�;œ�@�.�£���w�ú�ô�Ò�È�¥�O�I�O�•�I�¾�•�X�”�ï�‘�Ø�¤

[7]�ö�ç�¾�•�’�œ�‹�(	��‘�Þ�ú�ô�I�O�ï
û�¶�Ú	z�‘�“�²	ò	ò�ì�"�ô

�Q�0�å�‚�•�Ì�Q�é�ö�ø�x�I�O�ï
û�Þ�Ì�ô�“�¶�“�Ð�Ô�‘�W
û�ú���ô�¿


��õ�¿�À�Q�r���ô����
��Ô�õ�œ�Ô�õ�æ�ú�‘	[�‹�ö  

    �ç�I�O�ï
û�‘�ú�ù�ú�ï�p�ñ�×�Ð�U�ô� �‹��	>�¾�I�‘i�‚�I�O�§

�õ�‘�ú�¡�ô�íi	>�i�˜�I�O�§�õ�3�•�ö�¹�þ�‘�I�O�§�õ�3�•�E�–�0� 

�Ÿ�µ�ý�½�ú  

1. �I�O�` (MS)�ú�I�O�–�„���ô�o�õ�I�O�•�I�ù�I�O�`�Í�,	>�‘

�á�¹�ô�E�t�'	Ô�Ô�õ�×���Ý�õ�Ó�‹B�á�¶�ú���3�•�ö  

2. �w�æ�` (CS)�ú�ç�’	����ç�‘�Í���ô�:�Á�I�O�`�¶�I�O�•�I�¬

¤���Ð�Ô�‘�ñ�à�ö	D�â�ú���¶�×���¬¤���¶�I�O�`�Ð�Ô�‘�§
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�õ�¬¤�ô�`�:�ï�I�Î�p�‘�…�[�ö  

3. �I �O�•�I �¬¤�Í �� (MTSO)�ú�ñ�H�w�æ�`�¶�æ�r�•�I �› �a

(PSTN)�Ð�Ô�‘�ï
û�ô�•�S�•�£�Ð�Ô�‘
û	ò�¬¤�ô�`�Ó�‹�¥�[

�À�[�¶���¤�‘	@�‰�;�À�b [6]�ö  

�½�I�O�§�õ�¾�I�W
û�ú���¬¤
��ô�Á�‘�ô�å�W
û�ç�}�O�Í�ô�Ì�n

�Í���ô�`�*�å�m�����ï
û�‘(�k���f�ô�â���6�L�¥�.�£�›�a�H�,�ö�ç

�I�O�ï
û�›�a�Í�ô�n�i�æ�[�T�q�ô�’�•�ê*���§	•�é�T�ô��	•�é�T�Q

�0�<�Â�ä�A�Î�‘�'	Ô�õ�×����N�ô�â���Ú	z�€�Ð�Á�(�.�£�) (Cell)�ô

��	•�.�£�Í���ÿ���‹	•�����w�æ�`�ô	D�â���'
û�&�ô�õ�@ 2.1 ���¢�ö

�I�O�•�I�”�
�ñ�¢�.�£�›�a�ô�j�£�›�a�‘�é�i�ô�{�l�”�
�`�«�é�T�‘

���Ú�ô�i��
È�|�ï�I�ö�Á�ì�Õ�Ž�ï�ô�I�O�•�I�¶�w�æ�`�ö���ú������

�•
û�&�ö�í�d
û�&�‘�D�W�Ì�û�Á�r�‰(�ì�f�‘�ï�I���f�6�¾�I�S�þ�ô

�¨�™�‰�D�•�‘�…�‹�ô�0�m�Å���•�4�����•�3�•�ô�õ�™�Z�:�M�õ	@�3�K�õ

�v�ž�¶�•�Ž�3�•�ö  

 

�Ù 2.1�!�.�£�›�a�¢�@�Ù�!
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�!�!�!�!�½�I�O�•�I�Ò��
��ô�l	h�Ã�n�ã���Õ�È�w�æ�`���'	Ô�‘�Ó�‹
û

�&�ö�‹�•�'�\�l���¦�›�a(�È�‘�w�æ�`�ôi�n�,�O�ñ�¢�›�a�ô���U�¾

�•�¶
€�ƒ�
�ô�=�_�â�ó�e�‘�W
û�ú�¡�‰�›�a�3�•�ô�”�‰	>�'�@���×��


û�&
��Á���ö�Á�p�Æ	^�e�'	Ô�D�W�ô�Õ
��å�m�<�ó�‘�ï�I���f�ô�I�O

�•�I�æ�”�‹�•�>�O�D�W�Ó�‹�3�•�ô�s�¡�¡�@�D�W�ç 0.001W�‰(�µ�D

�W�Ð�Ô((�µ�D�W�»�- 1W) �ö���D
È�Qœ�/�•�#�»
Ð�š�ô�Z�C�ï�I
�

�Ô�ö�I�O�›�a�‘�\�‹
]�ú�‚�ô�õ�@�”�
���H���ï�I�ô�I�O�›�a�n�¿�q

�”�
�‘�}�O�â�ï�I
û	ò�¬�O�\�‹	•�w�æ� �̀ô�í	•�x�3�[�: Handover�ô

�õ�Ù 2.2 ���¢�ô�½�����ç�O�ü A 
��ô�¶�w�æ�`�L�¥�ï�p A�ô�`�ç�ï�I

�Í�ž�‹���}�O�‰�O�ü B�ô�ç�¬�x�ï�p A �v�ž��N
��ô�n�-�¢�¶�ƒ�È�‘

�w�æ�`�L�¥�ï�p B�ô�¢�m�ï�I�Ì�Ô���ô�6�*�ç�¬���‘�x�3�Í�ô�”�
�‚

�ø�z�Ì�‰�‘�ö�I�O�ï
û�‘�'	Ö���ö�§�œ���ô�m�»�ç�=�¾�ô�•�'	Ö���3

�Á 1G AMPS�õ 2G GSM�õ 2.5G GPRS�õ 3G WCDMA�õ 3.5G HSDPA�õ

3.75G HSUPA�ô�Á�È�6�ý�â�¥�p�‹�ñ�M�‘�ï
û	`�® [8]�ö  

�!

 

�Ù 2.2�!�.�£�›�a Handover�¢�@�Ù�!
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2.2 �M�È�ï
û�M�È�ï
û�M�È�ï
û�M�È�ï
û  

    �M�È�ï
û�‚�•���¶�Û"�Ð�Ô���Û"�¶�Û"�Ð�Ô�‘�W
��¬¤��

���ö�l�‚�s�”�•�ø�ƒ�
�‘�ï�B�ô�/�—�O�•�ø�6�Ä 1�ô�e�—�O�•�ø�6�Ä

0�ô�c�W
��ç�Þ�&���¢�ô�‹�O�á�‹�O�á�æ�¾�I�ú�¡�ô���‹�O�á�W
��ÿ

�^�õ�‹	•�°�Ó�‘
��Ô�Ï�K�ö(�AB�‘�M�È�ï
û�ô�]	>�s�”�’�����ôi

�Q�0�’�¬¤�‘�W
û�0 01011001�‘�í�•�Ä�
�����p�Ž�ï
û	ò�ö  

    �ç�•���ã�ý�ô�����‘�W
��¡�‚�l�”�O�á (Bit)�p�ï�ø�ô�6��	•�O�á

�ÿ�‚�•�O�¢�‘�‹	•�ƒ�
�ô�•���ã�ý�l�” 8 	•�O�á�6�Ä�÷�á�õ�§�÷���„

�&�ö�½�•���¾�I�M�È�ú�¡
��ô�n�’�W
�� �
�Á�O�á�”�õ�ß�a�õ�ˆ�ß�a

�‘�W
��ô�(���‹	•�O�á�×�‹	•�O�á�‘�����ú���ô�×��
��Æ	Y�e�”�Ý�Á

	š�p�‘�W
�� �
�ö�ú�¡�*� �¢�Ë�Q�é�Á�Õ���M�È�ú�¡�¶�Ú�Õ���M�È�ú

�¡�•�• [13]�ö  

1. �Õ���M�È�ú�¡  

    �Õ���M�È�ú�¡�Ì�!	>�ù���‹�÷�”�C�¢  START �÷  STOP �O

�á�ô�ú���Ô�ç�ú���W
��Ð�û�n�0�‹�M�!�& (Flag)���€�Á�Õ���÷�á

(Synchronous character)�‘�Þ�&�ù�×���„�—�³
��Ç�Õ���ö�â���ô�!�&

�Þ�&�H�ô�U�À�¿�‘�{�‚�W
��ô�”�‰�Æ���‰�!�&�Þ�&�Á���ö  

2. �Ú�Õ���M�È�ú�¡  

    �Ú�Õ���M�È�W
��ç�ú��
��ô���‹	•�÷�” (5~8�O�á )�ÿ�¥{�‹	•
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�±�—
1���ö�í	•
1���Q�é�Á�Ò�È�O�á (Start)�õ�W
��O�á (Data)�õ�Õ

�O�á (Parity)�õ�6���O�á (Stop)�d	•�ý�½�ö �W
��Ø�‚�ú�¡
��ô�Þ�&

���¢�m�ç 1 �‘�ƒ�
�ô�½�Ò�È�ú���W
��û�‘�ƒ�‹	•�O�á�x�ê�‚ 0

�‘�ƒ�
�ô���O�á�€�Á�Ò�È�O�á�ô�×� �p�ú�� 5~8 	•�W
��O�á�ô

�×�q�Æ�ú���‹	•�Õ�O�á�”�-� �—�W
��ú��
��‚�•�±�ä�ô(�U�0 1

�� 1.5 �� 2 	•�Á�8 1�9�‘�6���O�á�H�ô�ô��
��Â�`z�? 1 �‘�ƒ�
�ô

�ž�Q�—"�ú��� �‹�÷�”�ö  

 

2.2.1 RS-232 

RS232�‚	�o�•�·�À�p�„�É�� EIA���‹�Ó�‘�M�È�§�õ�ï
û�‘�±�—

�u�ô	š�È���&�Ä�€�‚ EIA-RS-232���A�€ 232�ô RS232���ö�l�Ï�v�q�”

�-�•���M�È�ß	_�‘�f�ý�Û"�ñ�×�ö�ž�û�‘(�e�€�•�‚�—	�o�•�Þ�À�p

�•�n�� TIA, Telecommunications Industry Association�����'�I�‘  

TIA-232-F�ö  

RS232�‘�•
;���a�‚�‹�•�Ú�s�}� �‘�ú�¡� �
�ô�õ�Ù 2.3 ���¢�ô

�â�ä���é�i���•�Ô�©�•	Ò�ô�6�ä	 �•�„�æ�����d�G�³�‹	 �—�O�ô�Q
È

�n�����a�ã�ä (Look back)�\�•�ô�â�6�h�0�™�‰ EMI �©�°	c (Cross talk)

�Å���ô�Þ�&ç	ç (Signal/Noise��ç�» )�ô�0	 �-�ú�¡�Î�h�¶�¯�†�™�‰	[

�‹�ö  
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�!

�Ù 2.3 �Ú�s�}� �‘ RS232�¢�@�Ù�!

�!

�!�!�!�!RS232�ï�¤�”�p�b�Ú�Õ���ú�¡�ô�ú�¡�ˆ���ê	>�ì�Õ�‘�ú�¡�ò�K�ô

�É
È�ç�ú�� -���×�‘�x�3�Í�ô�Õ���‘�o�•�W
��ô�6�ú�¡�ò�K�”�á�W

(BaudRate)�p�Ä�¢�ô�€�Ð�Á BPS(Bit per second)�ô�p�‘�‚���‹�þ�ú���‘

�O�á�§�ö�ï�¤�ô�s�” RS232�¶�•�l�8�ü�ï
û
��ô�8�ü�‘�Õ
1
��¢�ÿ

�n�j�q 19200bps�õ 38400bps�þ�ô���p�‘i�‚�ú�¡�ò�K�ö���‘�8�ü�ú�¡

�ò�K�‚�Q�B�õ�Q�Û�Ó�‘�ô�½���¨���Ì�Q�B�‘�ö  

 

2.2.2 RS-485 

RS485�‚�Á�‘���6 RS232�Ð�Ì�I�6œ�@�‘�ö EIA �- 1983���ô�w

�- RS422�‘�w�5�¢�ô�‹�Ó�‘ RS485�±�—�ô�®�Ü�Á TIA/EIA-485-A�ö

�Á�‘�ï�¾ RS232�Î�h�¶�ú���¯�†�‘	[�‹�ô�ç�/�O�•�a�¢�ï�æ�”�s�}

� �‘	á�O���Þ�&�ú�¡�ô�õ�Ù 2.4 ���¢�ô�0�•��	á�O�•�ø	v�6�Ä�Þ�&�ô
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�õ���Q�0
C�( EMI �©�M	c�‘�Å���ô�{�l�™�‰�Å���ô�•���¨�‚�:�Õo

�K�‘�•�}�ô���0	á�O�•�ø�Ý
È�å�m�<�ó�‘�H�@�ô�õ���/�O�‘�:�d�G�³

�Ü�‡
û�õ�h�/�Î�h�0�÷�h�Ï�¯�†�ú�¡�;�ì�ú�ö RS485�Q�0�‹�ù�í�ú

�¡�ô�` RS232���Ì�I�ö�Ä 2.1 �È�@RS232/RS485�‘��
È���h [15]�ö�!

�!

�!

�Ù 2.4 	á�O�s�}� �‘ RS485�¢�@�Ù�!

�!

 RS232 RS485 


û�&�³��
û�&�³��
û�&�³��
û�&�³��  B�×�ú��  	á�O��  

�×�������×�������×�������×������  9 �� /3 ��  2 ��  

(�/�à�O�§(�/�à�O�§(�/�à�O�§(�/�à�O�§  1 32 

(�/�×���§(�/�×���§(�/�×���§(�/�×���§  1 32 

(�µ�ú�¡�¯�†(�µ�ú�¡�¯�†(�µ�ú�¡�¯�†(�µ�ú�¡�¯�†  15m 1200m 

�ú�¡�ò�W�ú�¡�ò�W�ú�¡�ò�W�ú�¡�ò�W  115200bps 10Mbps 

�ú�¡�³���ú�¡�³���ú�¡�³���ú�¡�³��  �Ä�ˆ�À  �J�ˆ�À  

�Ä 2.1 �È�@RS232/RS485�‘��
È���h�!

�³

�³
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2.3 �À�p�ï
û�•�Ó�À�p�ï
û�•�Ó�À�p�ï
û�•�Ó�À�p�ï
û�•�Ó Modbus 

    Modbus�‚ Modicon�æ�Y�'	Ö�@�‘�‹�•�ï�Þ�•�Ó�ô�6�@�æ�Y�ç

1979 ���Ï Schneider Automation���¼�ô���Á�•�æ�Y�‘�‹	•�ý�Ð�ö

Modbus�‚�Ä�Z�ƒ�‹	•�”�-�À�p�Ó�‹�‘�ï
û�•�Ó�ö�Á�‘¯�÷�÷�â�O

Modbus�ç�Œ�ü�›�¢�‘�é�i�����”�ô Schneider Automation�’ Modbus

�ï
û�•�Ó�‘�����þ�}�¬M’ IDA�� Interface for Distributed Automation��

�”�C�ô�`�- 2002�����¥�‘ Modbus-IDA�”�C�ö�í�‚�‹	•�Ú�<�s� �”

�C�ô�ž�‘�‚�Á�‘�ó�v�q�‘�l�” Modbus�ï
û�•�Ó�ö Modbus�'	Ö�?�Þ

�Â 33 ���ô�Ý���v�™�ó�‘�ô�*�l�”�n	©�«�í�ô�•	š�â���0� �Ÿ�ú�ú  

1.Modbus�€���±�—�Õ���ô�`�*�m�¤�Ò�+�l�”�ô�l�”�£�Q�0�+���æ�l�”

Modbus�ï
û�•�Ó�ô�Ì�n�ß�•�•�ý���b�þ�ö  

2.Modbus�‚�í	_�Û�‘�ï
û�•�|�ô�Q�0�¢�Ú�*� �‘�/�O�¬•�ô�o�õ�ú

RS232�õ RS422�õ RS485�õ RJ45�þ�;�ö��Q�0�ç�í�•�‚�[�ß�f�¢�ú�¡

�W
��o�õ�ú�ˆ�G���õ�À�<�õ����	Ô�Î�õ�A�ƒ�þ�;�ö���‚�Ì�Õ�‘�›�a

�¾�I�Õ�ñ�ô�o�õ�ú ADSL�õ ISDN�õ PSTN�þ�;�ö�¹�Ä�Ì�ê	>
]
8�‘

�Õ
1���ôi�Q�0�l�”�ô�µ�µ�‘	^�e�b���Ù�÷���•�ö  

3.Modbus�ï
û�•�Ó�Ú�¤�AB�ô�s�”(�AB�‘�>�E�Ó���ôi�Q�0�r��

�Ä���O�‘�ï
û�ê���ö�º�V�“�ô�ÿ�Q�0�AB�‘�¢���ô�Ì�U�‚�Ò�'�X��

�‚�l�”�£�ö  
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Modbus �ï
û�l�”�,�µ���Ž�,�Þ�Ì�ô��{�]��B�1�‹	•�,�Ó�„

(Master)�Q�0œ�@�—�L�ô�6�•�©�‘�™�Ó�„ (Slave)�Û"���ù�,�Ó�„�‘�—

�L�W
��:�@�ã���O�b�ô���À�[�,�Ó�„ (Master)�—�L��	>���‘�O�b�ö  

 

2.3.1 Modbus Series 

Modbus�”�-�M�È�ï
û
��ô�¨�i{�q EIA�õ TIA �Ù	A�‘�Õ���ô�Ú

	z�€�Ð�Á�/�O�¬•�Õ�� (Hardware Handshake)�ô�E�– TIA-232-F�õ

EIA-422�õ EIA-485 �ô�A�€�Á RS232�õ RS422�õ RS485�ô�ç 2.1 �ï���ß

�•�ô�í6Ši�Ì�Æ�g	J�ö�6�ì�O�¬•�Õ�� (Software Handshake)�Á�V�«�û

�ç�M�È�ú�¡�Í�ô Modbus�ì�O�¬•�Õ���Q�é�Á Modbus ASCII�÷

Modbus RTU�•�•�ú�������ô Modbus ASCII�Ý�Ü�X��i�‚�0 ASCII

�ø�‘�����p�ú�¡�ô�6 Modbus RTU�‚�0 Binary �‘�����p�ú�¡�ô�’�£

�0 RTU �‘����(�Ö�ö  

 

2.3.2 Modbus TCP 

     1998�� Schneider Automation�â�@�Q�Ž�,�ª TCP/IP �Œ�ü�›�a�±

�—�‘ Modbus TCP�ô�í�‚�ƒ�‹	•�”�-�Œ�ü�›�a�‘�À�p�±�—�•�|�ô�¨�‚

�d�‹�‹	•�G�³ IANA �_�Ò TCP�u�‘�ï
û�•�|�ô�¤�@�‘ TCP�u�N�V�5

�Ä 2.2�öModbus TCP�‘���”�k�Ë�‚�æ�” Modbus�•�|�ô�ú�¡�k�l�” T

CP�•�|�ô�›�a�k�æ�” IP �•�|�ô�â�Á Interneti�‚�” IP h�Ÿ�ô���0 M
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odbus TCP�Ì�`�Q�0�l�”�-�T�q�›�a�ô�Ë�Q�0�l�”�ç�v�q�›�a�÷�Õ�„

�›�ö Modbus TCP�¶ OSI �‘�"�ï�ô�õ�Ä 2.3 ���¢�ö  

�!

�u�u�u�u  �m�j�m�j�m�j�m�j  	.���Ä�Ü	.���Ä�Ü	.���Ä�Ü	.���Ä�Ü  �Í���Ä�Ü�Í���Ä�Ü�Í���Ä�Ü�Í���Ä�Ü  �”�ü�”�ü�”�ü�”�ü  

21 FTP File Transfer Protocol ��
"�ú�¡�•�Ó�! �ú�ù�ù��
"�ú�¡�!

23 Telnet  �û�„�–�„���•�Ó �! �û�„�&�•�Ó�‹ Web�!

25 SMTP 
Simple Mail Transfer 

Protocol 

�AB�Á�¹�ú�¡�•

�Ó�!

�”�-�'���Á�¹�!

53 DNS 
Domain Name System �›�q�3�•�! �’�q�Ü�© IP �O�Ÿ�ì�Õ�>

�K�!

80 HTTP 
HyperText Transport 

Protocol 

�¬���•�ú�¡�•�Ó �! œ�n�‹�•�'�r�©�×��

HTML 	d	_�‘���d �!

110 POP3 
Post Office Protocol – 

Ver.3 

�Á�¹�•�Ó 3�! �,	>�”�-�×���Á�¹ �!

502  
Modbus TCP �À�p�” Modbus�!

TCP�ú�¡�•�Ó�!

Modus TCP�›�a�W
��ú

���¶�×���!

�Ä 2.2 �¤�” TCP/IP�u�È�Ä  

 

Layer ISO/OSI Model 

7 Application Modbus Application Protocol 

6 Presentation Empty 

5 Session Empty 

4 Transport Empty 

3 Network Empty 

2 Data Link Modbus Serial Line Protocol 

1 Physical EIA/TIA-485�� or EIA/TIA-232�� 

�Ä 2.3 Modbus Protocols and ISO/OSI Model 
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2.4 �*��
û�&�*��
û�&�*��
û�&�*��
û�&  

�*��
û�&�‚�s�”�ù�•�‘�‹�d�‚�[�¦���p�Ä�r�õ�ú���Þ	ò�ö�o�õ�ô

�Ú�(�O
;�ø�Ä�s�”�p���¥�ý�O�ü�p�Ä�r�ø�®�Þ	ò�ö�ç�•�â�Í�ô�•�ø�‚

�*��
û�&(¯�y�‘�‚�[^�ß�ô�(���Ð�f�ô�Î�W�õ�•�¬�©�•�»�¨�Q�0�Ï

�”�p�Ä�r�*��
û�&�ö�º�V�‘�Þ	ò�ÿ�Q�0�”�*��
û�&�p�Ä�r�ö�í�9�‘�Þ

�&�¤�¤�p�‚�[�\�•�Í�Ïó�Æ�ù�B�ï�‘�Ü���ô�o�õ�‚	c�õ�À�õ�•�K�õ�O

�}�õ�ø�®�ô�í�d�‚�[�Æ�Q�0�l�”�Bó�Ôó�Æ�ö�*��
û�&�Í�ô�Ì�Õ�‘
�

�Ô�ú�O�ü�‘�Þ�&	v�Q�0�‚�ñ�»�B�ï�‘ [16]�ö  

�À�p���”�¢¯�y�!	>�Æó�Ú�•�‚�[�Æ�Þ�&�ô�õ�•�K�õ�ø�š�õ�ò�K�õ

�A�K�;�;�ö�ó�ó�í�d�Ú�‚�[�Æ�‘�Þ�&�n�ø�x�Bó�Ô�o¤���•�‚�[�Æ�‘

�Þ�&�ô�õ�•�¬�õ�•�ø�õ�D�W�õ�Î�W�;�ö�6�í�d�Æ�ï�Þ�&�d�!�Æ�o¤��

�±�—�§�O�ï
û
û�&���‚�*���•�Þ�&�É
È�ú�¡�?s�œ�/�×�?s�-�/�f

�‘�q�Ó�Í�����:�®�¢�ö   

�í�*�’�‚�[�Æ�Þ�&�o¤���*���•�Þ�&�‘�8�ü�€�Á�ú���Ô�ô�ç�À�p

�¢�ô�v�q�æ�”�‘�±�—�*���ú�¡�•�Þ�&�‚�é�q�Á DC 0~5V�õDC 0~10V �õ 

DC 0~20mA�õ DC 4~20mA�ô�6�•�Í�0  4~20mA (�Á�¤�@�ö   

�æ�”  4~20mA �ú���Þ�&�‘	š�â�‚�•�Ì	Ò�0�™�Å���õ�•�¬�•�‘�s

�„�ã�Ô��	[�µ�*�ä���M�„�•�Ô�ç���a�Í�Ì�y�Ü�Þ�&�‘�’�K�ô�z�ç¯�ï

�ˆ�G�Þ�&���¢�Q�0�ú�¡�§�œ�/�ö�•�¬�Þ�&�À�-�…�¤�ù�b
��Ì�n�e�-  
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4mA�ô���Û	@�Õ���,	>�‚�Á�‘
È� ó�@�ú�¡���‘�����ƒ�
�ö�â�Á�½��

�a�â�z���6���a
��ô�I�a�•�¬�n	^�?  0mA�ô�z�¤�0  1.5mA �‘�•�¬

�b�Á�����~T	v�ù�6�Þ�&(�µ�Á  20mA �þ�‚�â�Á�À�p�ü�Ä�¢�‘�[�È

	>���ô�â�Á  20mA �‘�•�¬���a�����U�b�“�‘���¸
È�Æ�Ì�I�0���/
;

�O�/
� [17]�ö  

�*��
û�&�‘�,	>
²�ú�‚�l�t�‚�™�‰�‡
û�‘�y�Ü�ö�Þ�&�Ï�í���D

�Ù�ô���¾�I�Ï�¯�†�ú�¡�Ð�U�ô�í�d�¿���Å���‘�y�Ü�Q
È�n�B�³�œ�é�I

�q�ö�ï�¤�Q�l�”�@�(���×�æ�÷�@�(�ˆ�G���ô�Q�0�ç�‹�Ó�3�K�¢���>�í

�d	D	_
����ö�\�‹�•�¤�@�‘�Å���Á�Å�³�Å���ô�õ�Ù 2.5 ���¢�ô�’�”�*

��
û�&�ô�•�•�•	D�„�ô�ç PLC �ã�ý�‚�Å�ï�‘�ô��
�i�n�'�“�Å�³�Å

���ö�•�>���‘�����Á�•�•	D�„�x�ê�Ú�>�1�¥�ö  

�!

 

�Ù 2.5�!�Å�³�Å���b�“�¢�@�Ù�!
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2.5 �Q�3���Ó�‹�Ô�Q�3���Ó�‹�Ô�Q�3���Ó�‹�Ô�Q�3���Ó�‹�Ô PLC 

�Q�3���Ó�‹�Ô�‘�k���ô�•�>�-	�o�\�6�À�p�>�O�ï�“�b�'	Ö�‘	>

���ö PLC �•���- 1960���6�ô�½
�	�o�ï�”���K�æ�Y�ô�Á�‘�Ò�'�e�I�õ

	�€�õ�ü�Ä�÷�d�~�‘���K�ô�â�6�x�ê
��¤�S�þ�À�w�“�b���ö�½
��ô�“

�b���ã�Á�i�•�Ô�é�Ç�Ó�‹�3�•�ô�Á�‘�r���ü�Ä�Õ�y�D� �Ó�‹�ô�x�ê�¹

�Ä�i�ž�r�í�‘�i�•�Ô�õ�Ó
��Ô�0�÷�‘�Ð�‘����a�Ó�‹�Ô�p�ô�\�ö�l	z

�O�H�³�µ�õ���q�D	Y�‘�Ó	c�ô�Ì�`�����‘�¢�È�À�b	>
»�¤�µ�Æ�‘�“�š

�‚�š�ô�Á�S�þ�b���6	…�ï
��ô�ó�‚�¤
��¤�š [18]�ö  

�Á�‘�>���í�d�b�’�ô	�o�ï�”���K�æ�Y�ç 1968 ���Û�—�n�æ�Ò

���±�ô	>���Û	@�‹�•�e�‘�3�•�p¹¤�i�•�Ô�3�•�ô�`œ�@�‘�q�Ü�‘

�(�ï�”�œ���)���±�p�±�ô�p�±�õ� �ú (1) ���3���á�ô�\Q�Q	…�ï�3

�Ç(2) �¢	…���á�ô�æ�”�³�'�ï�H�, (3) �Q�ž���/�-�i�•�Ô�Ó�‹�8�ü (4) 

�O�H�»�-�i�•�Ô�Ó�‹�8�ü (5) �§�õ�Q�”�×���•	@�‰�� (6) ���•�Q�¶

�i �• �Ô�Ó�‹ �8 �ü�a�~ (7) �¡ �• �Q�0�‚ �¬�¬ 115V(8) �¡ �@�Á�¬�¬

115V�ô 2A �0�¢�ô
È�”�×�à�O�•�v���ô�×�{�Ô�; (9) �ç�		Ö
��ô	š�3

�•�]	>�P�»�B�ó (10) �”�
�3�Ç�ø�ï�Ô	Ò�Æ
È�		Ö�ö
%�õ�¢	J�ê���ô

	�o�§�÷�Û"�æ�Y�� DEC���ô�- 1969���ô�Ù���D�‘�ƒ�‹�` PDP-14

�Ó�‹�Ô�ô�`�ç���K�>�O�8�� ���¢�l �” �`�G�³���D�ö�Ð�U�ô	 �o

MODICON �æ�Y��'�Ä�‘�*�_�‘�Ó�‹�Ô 084[19]�ö  
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2.5.1 PLC�Ž�,�÷�”��B�á�Ž�,�÷�”��B�á�Ž�,�÷�”��B�á�Ž�,�÷�”��B�á  

�Ú�æ�Y�Û	@�ÐPLC�ô�Ž�,�ã���d�Ú�Ì�Õ�ô�`�•�,	>�Ž�,�µ	 �õ

�Ù 2.6 ���¢�ú�!

�!

�!

�Ù 2.6 PLC�Ž�,�Ù�!

�!�!�!�!PLC �”��B�á”	J  

1. �3��
��j�Ô�ú�,	>�”�-�3���¡�•�÷	…�ï�õ�3���z�I�õ�3

���ƒ�
�q�Ó�õ�I�Ü�Û�Ó�þ�;�ö  

2. �¡�•�ß	_�•�a�ú�”�p�@ó�f�×�Ð�Ú�•�¡�•�8�ü�ô�o�õ�Ò

�"�õ�j�È�õ Sensor�;�¡�•�8�ü�‘ ON/OFF�ƒ�
�ö  
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3. �Í�g�À�[B�á (CPU)�ú CPU �‚ PLC �‘
!���ô�l�j PLC

�‘�3�•�3���_�Ò�‘�D
È�×���`�ï�ø�”�
�3���©�W
��ô�”

�ß”�‘�����æ�ã�—�\Q�¡�•�8�ü���p�‘�ƒ�
���W
��ô�`

�ø�•�Õ�Ä�‘�©�ø�Ô�Í�ô�Õ
��ô�š���•�•�© PLC �ã�ý�•

�a�‘�À�b�ƒ�
�©���3�x�3�Í�‘�ß�d�±�ä�;�ö  

4. 
ö�ë�OB�á  

(1) �d��
ö�ë�O (ROM)�ú�ï�ø�3�•�‘�b�p�3�Ç�õ�q�Î�3

�����Ú�•�3�•�V�§�ô�•�ã	Ò�’�Ì�n�â���•�6�ó�ï�ö  

(2) �¿���ø�—
ö�ë�O (RAM)�ú�ï�ø�”�
�3���ô�ï�ø	Ò�Æ

�0�÷�á�ÁB�O�ô�”�–�•�#�b�Á"�”�•�•�ô�6�•
��”

�0�å�ø�3���ã	Ò���§�õ�ö  

5. �•�•�ú�»� PLC �µ�ÿ�”�ã�R���•�•�ô�µ� PLC �ï�¤�ê

	>�1�¥�•�•�³�”�ö  

6. �¡�@�ß	_�•�a�ú�”�-�à�O�ì�ù���Ð�Ú�•�¡�@�8�ü�ô�o�õ

�p�¢�)�õ�•�v���õ�•�v�×�{�Ô (MC)�ö  

7. �	�:�³�”  

(1) I/O �³�”�ú�§�O�¡�•�õ�¡�@�ú�ö�¡�• �ú�Q�’�f�ý

SENSOR ON/OFF
û�&�ô�o�• PLC �ã�ý���— 0/1 �‘
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�B�ï�ö�¡�@�ú�Q�à�O�f�ý MC�õ RELAY�õ LIGHT �‘

ON/OFF�ƒ�
�ö  

(2) �*���³�”�ú Analog input�¶ Analog output�ô�A�€ AI

�¶ AO�ö AI �‚�’�f�ý�ñ�×�‘�:�®���Ó�‹�Ô�¡�@�Ð�*

��
û�&�o¤�¾ PLC �ã�ý���Á�§�O
û�&�ö AO �‚�’

PLC �ã�ý�‘�§�O
û�&�o¤�”�¬�•�¬���•�ø�ô�p�Ó�‹

�f�ý�‘�Ó�‹�Ô�ö  

(3) �Ó�O�³�”�ú�’�ô�õ�Ö�ò�‘�[�:�-�r�Ó�O�Ó�‹�D
È�ô

�O�ü�’�K�Q�r�>�/�0�ã�ô�Q�¾�I�Î�w�‘�ô�O�6���ô

�6�*�O�ü�Ì�C	á�ö  

(4) �ï
û�³�”�ú�”�p�©�f�ý�Ó�‹�ß	_ HMI ���•���ï
û

�”�ô�ï�¤�p�‘�‚ RS232�õRS422�õRS485�õEthernet�þ

�;�ï
û�³�”�ö  

(5) �•�K�³�”�ú�’�f�ý�ñ�×�‘�×�•� 
û�&�o¤�Á PLC �ã

�ý���Á�§�O
û�&�ô�Q�Æó��N -200�š ~800�š�Ð�Ô�ö  
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2.5.2 PLC���3�ß�B���3�ß�B���3�ß�B���3�ß�B  


%�õ IEC �- 1993�� 12 ���‹�Ó�‘ PLC �o���±�— IEC_61131�ô�Ó

���‘�Ö�•�Ì�Õ�‘�3���ß�B�ô�•�ô�2�æ�”�‘ LD �÷ FBD �•�•���3��

���ö�6 IEC �Ó���‘�Ö�•�Ì�Õ�‘�3���ß�B”	J�õ� �ö  

�2�/ �p�7�ã (Instruction List,IL)�ú�‹�•�e�Ø�ß�B�ô�l�‚�—�r�E�6�§���÷

�w�•�D� �C�0�=�B�6�p�ô�E�t AND�õ OR�õ NOT�õ	@
��Ô�õ	@�§

�Ô�õ�d�þ�n�‰�õ���h�þ�;�ô�‹�d�á�s�‘�p�7�ö�•�Î���õ� �Ù 2.7

���¢�ö�!

�!

�!

�!

�!
�Ù 2.7 Instruction List�¢�@�Ù�!

�!

2. �Ø�
�Ù (Ladder Diagram,LD)�ú�ž�û(�Á�v�q�l�”�‘�ß�B�ô�’����

�O�b�é�Ç�‘�Ó�‹���a�ô�”�×�o�ï�� PLC �ã�ý�„�&�M�`�„�U�ô�H

�@�¡�@�-�ã�ý���n�ô�Æ�à�O�f�ý���n�ô�r�‰�Ó�‹�‘�D
È�ö�•�Î��

�õ� �Ù 2.8 ���¢�ö  

�!

 
LD      X0 
OR       Y0 
ANB      X2 

OUT        Y0 
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�Ù 2.8 Ladder Diagram�¢�@�Ù�!

�!

3. �D
È�T�'�Ù (Function Block Diagram,FBD)�ú�3���ß�B�Ã�I�Ó���D


È���'�D
È�ô�]	>�¡�•�õ�¡�@�+�•�ñ�H�ô�{�Q�r���Ó���‘�Ó�‹�D


È�ö�o�õ�Ù 2.9 �• FBD �D
Èi�‚�’ R0 
ö�ë�O�ã�ý	v�ô�ö�x����

�o¤�æ���ô�’�•�§	v�o�@�U�ô�ï�ø�? R100
ö�ë�O�ã�ö�l�” FBD

�Q�ï�ê�Ú�í�3���Ò�'�‘
��Ô�ô�â�Á FBD 	Y�_�¥�[�ö  

�!

 

�Ù 2.9 Function Block Diagram�¢�@�Ù�!

�!
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4. �H�,�ï���÷ (Stuctured Text,ST)�ú�‹�•�/�Ø�ß�B�ô PLC �Q�ø�x�W


��ï
û�›�a�¶ PC�ñ���ù�b�ô�0�z�I�À�b�3�Ç���þ	•�3�•�‘�Ù�Î

�q�Ó�ö�•�Î���õ� �Ù 2.10���¢�ö  

�!

�!

�!

�!

�Ù 2.10 Stuctured Text�¢�@�Ù�!

�!

5. 
��Ç�¬�3�Ù (Sequential Function,SFC)�ú�’�����O�b���o�‹���‹��

�é�>���é�Ç�D
È�¬�3�Ù�ô�Æ�i�¬�3�Ù�é�Ç�Ó�‹�ö�€�����3	Ò�0�õ

�z��� 	…���á�;�ì�ú�ö�•�Î���õ� �Ù 2.11���¢�ö  

 

�Ù 2.11 Sequential Function�¢�@�Ù�!

 

if (motor speed <= motor.s_max) 
then 
    out_motor = true; 
    motor.alarm = false; 
else 
    motor.alarm = true; 
end if; 
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�ƒ�Ÿ��ƒ�Ÿ��ƒ�Ÿ��ƒ�Ÿ�  �ô�2�Û	@�¶”	J�ô�2�Û	@�¶”	J�ô�2�Û	@�¶”	J�ô�2�Û	@�¶”	J  

3.1 �ô�2�Ž�,�ô�2�Ž�,�ô�2�Ž�,�ô�2�Ž�,  

�ç�•�� 1.2 �ï�Ú	zœ�‰���&�‰�3�K�‚�0�‹
<�Æ�õ�“�ï�!
<�Æ�õ�L


L�°�O�÷
=Ú�;�d	•���f�V�§�‘�W�&�‰�3�K�ô���‹�V�§�i�•���K�ù��  

4 	•�;
�ú�§�� 1�õ 3�õ 6 �÷ 10���ô�6 RPI �{�Á�� 4 �è�V�§¤�‰�ú�§

�Ð�‰�Ì�s�¡	v�ô�0 RPI 	v�p�‘�W�^�¿�&�‰�ö�`�‚	>�õ�V�G�—�‹
<�Æ�õ

�“�ï�!
<�Æ�õ�L
L�°�O�÷
=Ú�;�d	•���f�V�§�«�û�"�-�í�‹��	_�‘�W


û�ô�o�f���Â���ì�½�ì�<�÷�Ù�Ó�‘�b���Q�n�Æó�V�5�ô�N�V�™�Ä 3.1�ö

�í�d���&�‰�Æó�:�Ô�ô�ã�Â�'	Ö�§�œ���0�¢�ô�ì�½���Õ�ô��ì�½�Ù�Ó�ô

�¨�ç�ô���‘�Æó�I�Ü�Í�ô�³�‰�M�“�ô�×�?�-�¶�ô�M�;�‘���ù�ô�ÿ�‚�Þ

�K�u�k�ö�â���ô�•�ô�2�‘	Y���‚�+�ç�W
��æ�ã�‘�����ö�õ�V�ç�C�û�6

���›�a�‘�æ���ô��
��‘���ã�{
����¢�W
��ô�É�‚�•�ô�2�‘�,	>���Û�ö  

 

 ����������������  � �&� �&� �&� �&  �b�æ�b�æ�b�æ�b�æ �Æó��N�Æó��N�Æó��N�Æó��N  

�‹
<�Æ�‹
<�Æ�‹
<�Æ�‹
<�Æ  

mg/1 (DO)   

Dr.Thiedig Digox 6.1 HY S Germany  0~20 mg/1 

 InsiteIG 1000CE United States 0~25 ppm 

�“�ï�!
<�Æ�“�ï�!
<�Æ�“�ï�!
<�Æ�“�ï�!
<�Æ  

 mg/1 (BOD) 

 EFS  Optilis 201  France  0~500 ppm 

AQUA P100 Australia 0.2~350 ppm 
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DIAGNOSTIC 

�L 
L �° �O �Æ�L 
L �° �O �Æ�L 
L �° �O �Æ�L 
L �° �O �Æ

mg/1 (SS) 

 InsiteIG  1500CE  United States 0~3000 ppm 

HACH  SOLITAX sc United States 0.001~50000 mg/l 


=Ú
=Ú
=Ú
=Ú  mg/1  

(NH3-N) 

HACH  AMTAX sc United States  0.05~20 mg/l 

Pollution  

& Process 

Monitoring  

ProAm England 0~500 ppm 

�Ä 3.1 RPI	v	@�‰�”�Æó�:�Ô�V�5  

 

�(�‘���¢�{
��W
��æ�ã�f�ô�\�‹	•�P	Y	>�‘i�‚�W
��æ�ã�‘��

�d�ö�ç�•�� 2.3 �ï�Í�ô�Ú	zœ�‰�À�p�ï
û�•�Ó Modbus�ô�Á�Ù�6	>
]

�qœ�‰�í�‹�ú�«�û�â�Á�=�£	 �š�-�À�p�õ�I�Ü�q�Ó�3�•�§�œ���ô(�¤

�v�‰�*�$�0�l�:�‘�c�Ãi�‚�W
��æ�ã�‘�ß	_�b�’�ô�Ú	Î�w�X�Ú���•�W


��ú�¡�‘�Ó���ô�÷���W
��þ�Ý
��ô
»
��õ�¤�š�‘�b�’�ö�0�Ù 1.1 �Á�o�ô

�7�Û�Ú	z�]���æ�ã DO�õ BOD�õ SS �Ÿ�•���&�‰�V�§�ô�6�í�Ÿ�•�:�Ô

�‘�W
��ú�¡�Ó��i���Ÿ�•�ô�ç�W
��þ�Ý�¢�ôi�x�ê�j�@�Ÿ�•�Ì�Õ�‘

Protocol�ô�p�¹���W
��þ�Ý�ô�‚�Ì�‚
»
��ž�¤�š�«�û�(���Ð�f�ô�õ�@

�Æó�:�Ô�z���ô�ó¤�e�‘�Æó�:�Ô�ô�ç�W
����ã�Ô�‘�ý�½�ô�ž	>	Y�e

�—�j�e�‘ Protocol�p�æ�ã�W
��ô�í�ž�‚�‹�=�e�‘���•�ö�â���ô�l�”�Å

�Õ�‘�õ�æ�”�‘�ï
û�•�Ó�ôi�I�@�•
1�f�‘	Y	>���ö�•�ì�ú�Á�ô�Ò�'
�
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�Ô�Ö�õ�ï�ê���•�õ�}�¬�AB	Ò�0�õ�ó¤�e�����ê�Æ�Ò�'�e�‘�3���ö�]

�ê�Ó���@�ï
û�Ä�ô�º�V�“�ÿ�Q�0�ø�0�‘�×���ô�Ì�n�Æ�™	[�-	š�w�X�‘

�‹���Õ���ã�ö�õ�Õ�µ A �ï
û�Ä�Ó�����¢�ô��	•���&�‰�V�§�ÿ�•�Ó��

�‘ �O�ü �ô�º �V�“ �ÿ �Q�0 �i �õ �U�J�B�0�F�J�B�.�5�9�6�.�B �‘ �� �a �×�� �Ó�� �÷

�N�p�e�c�v�t�.�J�E�B �”�C�‘ �N�p�e�c�v�t�!�Q�s�p�u�p�d�p�m �Õ���ô�ø�ž�õ�Ö�ò�‘�¹�þ�W
�

�þ�Ý�ö�!

�Á�‘�r���•�ô�2�q�Ó�3�•�‘�¹�þ���ô�Ú	z�’�æ�”�W
��³���Ô¹�6

�E�P�õ�C�P�E�õ�T�T �‘���&�‰�Æó�:�Ô�ô�õ�Ù �4�/�2 ���¢�ö�ô�2	Y�ú�’�n�+�ç

�W
��æ�ã�‘���d�‡�\�ôœ�n�õ�V�Ö�Ø�õ�á�s�‘�L�ü�r���q�Ó�3�•�ö�!

 

 

�Ù 3.1 �W
��³���Ô�Ž�,�Ù  



 32

    �Á�‘���á� �Ž�q�Ó�3�•�‘�¹�þ���ô�x�ê�i{�q�q�Ó�3�•�Û	@�¬�3

�Ù�ô�õ�Ù 3.2 ���¢�ô�Ú	z�’���o 1~9�,	>�D
È�÷���d”	J�-� �ú  

���o 1.�/�O�§�”�÷�Ž�,�Õ�Ä�ú�ç�/�O�§�”���d�ô�x�ê�Y�@�§�”�‘

�/ �O �‚ �• �„ �Ý �q�Ó�ê�� �Õ�� �ã �ö �o �õ�ô DO �‘ �Æó �� N �ê�� �Á

0~10mg/l�ô�’�K�ê�Á 0.1mg/l�ô�W�6�§�”�‘ DO �Æó�:�ôi�x�ê�„�Ý

�Æó�ê����N�ã�ö���0�ô���¬�/�O�‘�§�”�ÿ�x�ê�„�Ý�q�Ó�ê���Õ���ö

�6�Ž�,�Õ�Ä�ô��{�W
����ã�‘�Ž�,�Ù�ô�õ�Ù 1.1 ���¢�ô�’�Ž�,�Ù�Õ�Ä

�¹���U�ô�Q�ø�ž� �Ž�æ�¼�‘�‚�¹�.B�‚�•���ª�E�ô�ž���£�‚�-�e�“�×

��
��ô�Q�ø�0�‘�U�>�¹�þ�‘�Ž�,�ö�ù�-�¢	…�“	©�ô�ó�Q�0�C�Ö�¢�È�ú

�‘h�ä�¶�r���ö  

���o 2.�•
;�ü�Ä /�Ó�‹���a�Û	@�ú�,	>�‚�•
;�ü�Ä�Û	@	Y�ú�ô�o

�õ�ü�Ä�•�¬�‘	@�‰�ô�§�”�~�Ý��	é�‘�ä�•���ù�,�õ�K���a�å�À�M�‘�§

�”�ù�•�v�Å���õ�‡
û�õ�Å�³�Å���õ EMI�õ�M	c�Å���‘�£�[�Û	@�ù�„�Ý

CNS�õCE �á�þ�‘�•
;�b���§�” …�;�ö�í	•�ý�½�’�- 3.1.1�ï�Í�A	J�ö  

���o 3.�•
;���ì���÷�f�ý���a�|�À�ú�í	•�ý�½�,�”�‘	Y�ú�ç�-�•


;�����|�À�ô�Q�é�Á�ì�ã�÷�ì�f�ö�ì�ã�|�À�ô�x�ê�i�£�•
;���a�Û	@�ô

�õ�Ù 3.3~3.5���¢�ô�����•
;���a�ô�x�ê�§�”�Ù�¢���p�¢�‘�ä����	é�ö

�•�l�����Õ�þ�ô�¨�x�ê�i�£�•�À�d�Õ�‘�Õ�Ó�ö�o�õ�ú�ä�����E�‘�§�”�ô

�õ�E�Á�O�š�”�¬�¬�•�õ�ó�E�Á�Ó�‹�”�¬�¬�•�õ�T�E�Á�Ó�‹�”�”�¬�•�õ
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�˜�E�Á�×�æ���ö���‹���ä���‘�•�„�ô��ê�ø�× Y � �� O � �„�·�ô�¨

�x�ê�C�¢���&�‘�J��	º�…�ô�(�‘�Q�É�m�{�•�Ò�À�f�ô�ç�¢�È�“	©�—	…


��ô�n�ó�C�‘���á�ö�6�f�ý���a�|�À�ô(�Á	Y	>�‘�‚�ä�����a�‘�[�È

���ü�ô�ä���f�ý�ê�Û�ü PVC �…�� EMT �…�ô�i�£�I�Ü�p���ü�ô	)�\Q

�I�Ü�Ì�n�™	e�Œ��
��Ø�0�‘�y�Ü���‚�“�Á�����‘�™�ø
‡� �̄ô�Q�” PVC

�…�ô�ø�Ði�x�ê�l�” EMT �…�ô�0�ô�å�ä���Ì�n�^�„�ö  

���o 4.�•
;���a�-�a�õ�E�•ó�B�ú�í	•�ý�½�ç�ì�ã�����¹���U�ô

���•�?�ì�ã�Ð�û�ô�x�ê�Ã�0�Ÿ�”�•�Ä�Æó���‹�,�õ�K���a�‚�•���×��

�-�a�‘�\�•�ô�0�ô�å���•�Ð�U�ô�Ì�n���•
;�8�ü�ô�-�a�(�„�ö�Æ�0�/

�-�¡�•�•�ø 1.5 	m�‘�/�Ô	@ó�Æ�E�•�ƒ�
�ô�’�•�ø�C�ç�•�u Line �¶�f

Ø Ground���×�æ�Ô�ô��
��/�Ô	@�ã�ý�Ð�•�a�n�>�O�‰�@�J���•�Ô	v , 

�‹
Ó	
�! 1 �-�ä�»�Å (1M)�0�¢�ô�•	v�«�µ�Ä�¢�J���÷
��«�k�ô�«�$�0

���/�E�•�Æ�ö�`�/�ø�Û"�þ	>�l�”�”�¬�/�ø�ß�f�Ž���:�Ô�ô�@�:�Ô��

�’	•�®�ô�‹	•�Á���C�•�ø	v�ô�\�‹�Á�¬�ö�Ï�B�‚�Ð�»�E�•�¬	v�ô�i�½


����C�Ð�/�ø�ô�(�0ó�³�Ð�»�E�•�¬ (Leakage Current)	v�ô�{�³�J��

�•�Ô�ô	)�Æ	j�0�•�K¤�‰�ï�§�ô�‹�¬�Q�r�Ó�@�Û"�Ð�J���÷
�
]���<

�•�ö  

���o 5.�•
;�Ó�‹�ú�D
Èó�B�ú�í	•�ý�½�,	>�‚ó�B�ñ�×�‰�f�ý�‘

�qó�:�Ô�¶�,�Ó�‹�ì�‘�Õ�O�Ã�i�‚�•�…�¤�ô�[�U�¢��ó�B 4~20mA�‘
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�*��
û�&�õ Digital Input �‘�§�O
û�&�¶ PLC �‘�W
û�Õ�O�‚�•�…�¤�õ�•

�š�‚�•�…�¤���•�?�:�Ô …�;�ö�`�•�ô�2�`���Æó�:�Ô�ô�]���W
��³��

�Ô�ö�z���ô�ç�í6Š�û
Èó�B�Ú	•�ý���‚�•�™�•�…�¤�õ�W
��³���Ô�‘�*

���•�¬�‚�•�…�¤���?�W
����ã�Ô�ö�?�-�ç�W
û�Õ�O�‘�ý�½�ô�û
È�-��

�o 6~7�pó�B�ö�í	•�ý�½�’�- 3.2 �ï�Í�A	J�ö  

���o 6.�W
����ã�Ô�3���ü�8�÷�D
Èó�B�ú�W
����ã�Ô�‘�W
û�¬�é

�Á�Û�¢�÷�Û� �•	•�ý�½�ö�Û�¢�‘�D
È�ý�½�ô�‚�’�Û� ���ã�‰�‘�W
��ú

���?�,�Ó�[�:�Ô�����™�,�Ó�[�:�Ô�‘�p�7�ö�Û� �‘�D
È�ý�½�ô�‚���ã

�W
��³���Ô�‘�W
��ö�â���ô�ç�í	•�ý�½�ô	>ó�B�‘i�‚�Û�¢�÷�Û� �‘

�W
û�¬�‚�•�…�¤�ö  

���o 7.Modbus Serial�õTCP�W
��ú�¡ó�B�ú�í	•�ý�½�,	>�‚��i

���o 6 �‘�ï�\�ö�ç�Û�¢�‘�W
����ã�‘�ý�½�ô�Ú	z�æ�”�‘�‚ Modbus 

Serial�ö�ç�Û� �W
����ã�‘�ý�½�ô�Ú	z�æ�”�‘�‚ Modbus Serial�õModbus 

TCP�õ 4~20mA�‘�*��
û�&�ö�6�í	•�ý�é�ô�®�S�‘�‚�W
��‘�ï
û�¬ó

�B�ö�í	•�ý�½�’�- 3.2.1~3.2.2�ï�Í�A	J�ö  

���o 8.�I�O�ï
û 3G �W
��ú��ó�B�ú�•�ô�2�ç�,�Ó�[�:�Ô�¶�W
�

���ã�Ô�Í�Ô�‘�W
û�ú���ô�i�ž�‘�…�‚�I�O�ï
û 3G �Þ�Ì�ö�ç�í	•���o

�Í�ô�Ú	z�x�ê�S�þ�÷�Û�Ó�I�O�ï
û�›�a�ô�ô�å�•�W
û�ú�¡�‘�Ù�Ó���ö

�í	•�ý�½�’�- 3.2.3�ï�Í�A	J�ö  
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���o 9.�q�Ó�3�•�D
Èó�B�ú�í	•�ý�½�‚(�U�‘ó�B�ô�ç���o 8

�Í�ô�W
��é�s�ú�ã�,�Ó�[�:�Ô�U�ô�Ú	z�s�”�ú�ã�‘�W
��ô�Ù�b�@�c�“

�‹�ž�‘���‘�q�Ó�3�•�ô�`�ô�‹ó�B�q�Ó�3�•�‘���è�D
È�ô�r���r���è

�+�q�Ó�‘�ž�‘�ö�í	•�ý�½�’�-�ƒ�d��Í�A	J�ö  

 

 

�Ù 3.2 �q�Ó�3�•�Û	@�¬�3�Ù  
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3.1.1 �/�O�Û	@	Y�ú”	J�/�O�Û	@	Y�ú”	J�/�O�Û	@	Y�ú”	J�/�O�Û	@	Y�ú”	J  

�Ù 3.3 �•
;���a�Ù P-01 
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�Ù 3.4 �•
;���a�Ù P-02 
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�Ù 3.5 �•
;���a�Ù P-03 
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�Ù 3.6 �ì	_���ü�Ù P-04 
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�‹	•�¹�þ�‘�q�Ó�3�•�ô�x���E�–�q�/�O�ý�½�¶�ì�O�ý�½�ô�/�O�ý

�½�ž�<�Â�£�•���õ�Æó�:�Ô�õ�W
����ã�Ô�õ���a …�;�ö�•�J�>�Á�,�O

�‘�ý�½�ô�Q�0�©�Ì�…�[�ô�â�Á�•�ã�ý���a�¶ IC �Û	@�ÿ�Â���
�ô�—	š

�Û	@�w�…�Ó�•���f�¶�Ù�Ó�K�ö�`�ç�•
;�ü�Ä�‘�ý�½�ô�õ�@�‚�`�|�>�I

�“�b�x�ê�„�Ý CNS �o	Î�ü�Ä�±�—�Õ���ù�õ�@�‚	�o�“�b�ôi�x�ê�„

�Ý NEC �ü�Ä�á�þ�ù�6�»�ª�o	Îi�‚ CE �á�þ�ô�—�-�o	Î�r�í�ô�Ú	z

i�Ì�Æ�g	J�ö�í���ô�Ú	z	>�Y�@�‘�‚���a�Û	@�‘�ý�½�ô�c�•�„�Ý�`�|

�•�À�d�Õ�Í�ô���Õ���‘�ü�Ä�Û	@�—�þ�ö�Õ
��ô�•�ô�2�¨�’�»�É CE �ü

�Ä�Õ���‘�—�þ�ô
¯�•�Û	@�‘�5�Æ�ö  

�ç�Ù 3.3 �•
;���a�Ù P-01�Í�‘ Line1~Line7�ô�±�¢�‘�‚���a�‘�ä

����	é�‘�Û	@�ý�½�ô�§�”�õ���í�‘��	é�ô	š�âi�ç�-�ü�Ä�•�¬�‘�5

�Æ�ô�•�Ô�ç�n�o�l�”
��ô�n
C
»�D�W�õ�b�“�•�¬�ô�•�¬�ç�ä���Í�¬�O


��ô�õ�@�•�¬�ü�µ�ô�ä���‘�•�¬��™�š�ž�Ì�I
��ô�ä���n�b�“�/�×�ô

�¾�6�(�„�ö���‹�•��	é�‘�ä���ô�ç�•�À�d�Õ�Í�ô�ÿ���ü�Ä�•���‘	[�‹�ô

�â���ç�•
;���a�Û	@�Í�ô	>�5�Æ���‹���a�•�¬�‘�µ�»�ô���ü�~�Ý�‘�•

���ö�l�³�Û"�ç�ö���•���‘�l�”� �ô���a�ÿ
È�„�Ý�ü�Ä�•�¬�‘�l�”�ê

���ô�É�Ì�n�'�“��� �Ò���ö�Á�‘�l���•�‘�Þ�À�ô
È�|�…�ô�‘���ü�ä���ô

�â�����‹���a�‘��	é�ô�ÿ�x�ê�±�¢�.�q�ô�•��	é�¶�ä���Ð�"�ï�Q�V�5

�Ä 3.2�ö�!
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�þM6�þM6�þM6�þM6

0!0!0!0!  

(�G�•�G�•�G�•�G�•  

�@	l�@	l�@	l�@	l ) 

��L��L��L��L / 

,È�e,È�e,È�e,È�e  

3)3·(=3)3·(=3)3·(=3)3·(=  

0�N20�N20�N20�N2 

PVC�Ã�Ã�Ã�Ã�ý'
 5�ý'
 5�ý'
 5�ý'
 5

7t#Ë	Ü(=7t#Ë	Ü(=7t#Ë	Ü(=7t#Ë	Ü(= 

5ä'…5ä'…5ä'…5ä'…PVC�Ã�Ã�Ã�Ã

PE(6.�-&Ã6.�-&Ã6.�-&Ã6.�-&Ã )�Ã�Ã�Ã�Ã

SBR(8Ã�-&Ã8Ã�-&Ã8Ã�-&Ã8Ã�-&Ã

�Õ�`&Ã 57t�Õ�`&Ã 57t�Õ�`&Ã 57t�Õ�`&Ã 57t ) 

�ŽEô 57t�ŽEô 57t�ŽEô 57t�ŽEô 57t (�Õ�Õ�Õ�Õ

Î 57tÎ 57tÎ 57tÎ 57t ) 

EP(�-�í&Ã�-�í&Ã�-�í&Ã�-�í&Ã )�Ã�Ã�Ã�Ã

�xE÷�xE÷�xE÷�xE÷ PE(�x�x�x�x

E÷6.�-&ÃE÷6.�-&ÃE÷6.�-&ÃE÷6.�-&Ã) 

�ÔP¬�• 

@�$•�z 
60 �:  75 �:  80 �:  80 �:  

0.75 

1.00 

1.25 

2.0 

3.5 

5.5 

30 / 0.18 

40 / 0.18 

50 / 0.26 

37 / 0.26 

45 / 0.32 

70 / 0.32 

�]Í  

�•G£ 

7 

9 

11 

15 

21 

32 

8 

10 

14 

20 

26 

40 

9 

11 

15 

21 

28 

43 

10 

12 

16 

23 

31 

47 

�Ä 3.2 �¸���ü�{	Ò�Æ (�¬N�•�K 35�š�0�  ) 

 

�6�•
;���a�‘�Û	@�ô�ž���,���a�¶�K���a�‘�é�q�ô�õ Line2 �¶

Line3�ö�ç�Õ�;�Ø�k�Ð�Í�ô Line2 �¦�,���a�ô Line3 �¦�K���a�ô Line2

�¬�ö�‘�•�¬�E�–�q Line3~Line7�ô�6 Line3 �¬�ö�‘�•�¬�t�Ý�Á

Line6~Line7�¶ PS1�ô�N�V�5�Ä 3.3�ö�â���ô�Ú	z�Q�0�•�p�ô�,���a�¶

�K���a�¬�ö�‘�•�¬�‚�����Ì�Õ�‘�ô�ï�¤	)�Ì�2�’�±�¢�������a�‘��	é

�µ�»�ô����	ã� �Q
Èi�n�Ä�ý���‹�¬�‘��	é�ô�õ���‹�p�ô�Q
È�÷����

	é�ü�» (���a�(�„�Ò�� )�����a�ü�µ (�Z�C�L�÷���• )�ô�Ì�…�‚�W�‹�•�ô

�ÿ�‚�Ú	z�Ì�·�@�‘�ö  
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Line3 

PS1+Line6(SH1)+Line7(GT1) 

2+0.5+0.5=3 (A) 

Line2 

 Line3+Line4(PC1)+Line5(PC2) 

3+2+2=7 (A) 

�Ä 3.3 �,�K���a�ü�{	@�‰  

 

�•
;���a�‘�Û	@�(�‘��	é�‘�ü�Ä�•�¬�Û	@�Ð�f�ô�Ø�ê�5�Æ�•�v�Å

���õ�‡
û�õ�Å�³�Å���õ EMI�õ�M	c�Å���ö�ç�Ù 3.3 �•
;���a�Ù P-01�Í�ô

�ù���Ù�Í D3 ���'�‘�O�ü�ô�Ú	z�Q�0�î�‰ PE�í�����a�ô�ñ�×�‰�µ�æ�ô

i�‚�Á�‘�É�m�•�v�Å���ö�6 Filter�ô�¨�‚�É�m�•�v�Å���‘(�k���d�ô

�ç�Ù 3.3 �•
;���a�Ù P-01�‘ FL1�ôi�‚�‹	• Filter�ö�•�v�Å���ù PLC

�y�Ü�×�µ�ô�n�÷��
û�&�×�����¡�@�‘�f�¤�ô���0�æ�” Filter �p�ù�J�Å

���ö�ç�Ù 3.4 �•
;���a�Ù P-02�Í�ô�Ú	z�Q�0�î�‰ PE�í�����a�ô�ù��

�Ù�Í B4 ���'�‘�O�ü�ô���Á 2.4 �ï�Í�ô�Ú	zœ�x�‘�‡
û�õ�Å�³�Å���É

�m�‘�����ö�ç�*��
û�&�ú�¡�Í�ô�Ú	z�s�”�@�(�ˆ�G���‘�@�É�›�ô�’�‡


û�õ�Å�³�Å���‘�ý�½�ô�ä�•�µ�æ�Ð�Í�ô�0�ù�J�Ð�ö�ç�Ù 3.5 �•
;���a

�Ù P-03�Í�ô�ù���Ù�Í B2 ���'�O�ü�‘ T5G�ô�0�÷�ù���Ù�Í D1 ���'�O

�ü�‘ C5G�ô���Á 2.2.2�ï�Í�ô�Ú	zœ�x�‘ EMI�õ�M	c�Å���É�m�‘�����ô

�Ú	z�s�”�@�(�ˆ�G���‘�@�É�›�ô�’�Ú	z�s�”�@�(�ˆ�G���‘�@�É�›�ô�’

�‡
û�õ�Å�³�Å���‘�ý�½�ô�ä�•�µ�æ�Ð�Í�‘�ý�½�ô�ä�•�µ�æ�Ð�Í�ô�0�ù
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�J�Ð�ö�0�¢�ô�Ú�•�Å���•�‘�[�������ô�è�Á�?�A�ô�`�Ì�Q�Ì�Á�ö  

�ç�•�a�Ù�Ù	_�Û	@�Í�ô�Ú	z�æ�”�I�È	æ�±�±�¢�d�ô�ç�Ù 3.3 �•
;

���a�Ù P-01�Í�ô�Ú	z�Q�0�Y�@�‰�Ù	_�‘�p�����Ú�À�ô�0 A~E ���&�ô

�6�S�����Ú�À�ô�0 1~8���&�ô���Û	@�‘�ì�ú�Á�z���è�(
��—h�Ö�ò�ö

�ï�¤�ô�µ� �‘�Ó�‹�3�•�ô�o�õ�'�•�w�‘�Æ�“���3�•�õ�ý�Þ�w�‘
ª���n

���3�•�ô�•�•
;���a�Ù�ô�Q�0�í�r�§�-��ô�‹�•�'�“�•
;�z��
��ô�ç

�•
;���a�Ù�‘�—h�ô�n�Ú�¤�‘�š�$�ô�â���æ�”�I�È	æ�±�±�¢�d�ô�ç��

�•�Ã�i�ôi�n	��I�•	Y	>���ö�•�o�p�å�ô�Ù 3.4 �•
;���a�Ù P-02�Í�ô

AD1 �'�“�z���ô�Ú	z�r�Ó�‚ 24P�¶ 24N �n�•�f�¤�ô��
��Ú	zi�n�ê

	>�•�p�ô 24P�¶ 24N �‚�—�V�À�n�•�ô�p�>�-�•
;���a�Ù�‘�W�‹��Ù

	_�ô�6�ç AD1 �‘ 24P�¶ 24N �‘�¢���ô�Ú	z�Q�0�î�‰ P-01/D5�ô�íi

�‚�å�4�•�p�•�Á�Ù 3.3 �•
;���a�Ù P-01�‘	æ�± D5 �O�ü�ö�½�í�•�I�È

	æ�±�±�¢�d�ô�ç�z���è�(
��ô�Ú�¤�ô�”�ö�`���•�Û	@�d�ô�=�£�����ä

�‰���X�å�4�ô�¨�Ì�•�‚�W�‹�O�â�£�Ã�Iœ�@�‘�ô�ž�û�=�£�Ã�O�Ò�•�®

�Ü�Á�I�È	æ�±�±�¢�d�ö  

�ç�/�O�Û	@�Ð�Í�ô�?�Á	Y	>�‘�ý�½�Ë�E�– Parts List�ô�õ�Ä 3.4�ô

�÷�ì	_���ü�Ù�ô�õ�Ù 3.6 �•
;���a�Ù P-04���¢�ö Parts List�•�D�”�Á

�Ö�ò�ù���^�¯�‘�á�¹�ô�Q�-�á�¹�^�¯
��ô�¾�I�Ö�ò�ó¤�ö�6�ì	_���ü

�Ù�‘�D
È�¶�•�ì�_�ö�=�£�ç�p�Ú�§�œ���ô�‰�Ö�§�-	Î�À�w�ô�E�–�æ	Î
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�‘�'�•�w�ô�•�/�O�W
��µ�ÿ�Ì�8�Ä�ô���±�¢�Ì�.�ô�l�w�M�“	©�ç�¢�È

�¢�ô�š�$	Y	Y�ô�d���»�˜	š�Û	@�w�ö�`�ç�Û"�l�”�§�œ���Ð�U�ôs�/

���k�ô	š�Û	@�w�X�Q
È�Â�Ì�ø�ç���‚	š�Û	@�£���Â�†�Ò	š�æ�Y�ô���0

�ç�¢�È�¢
%�•�$�0�Á�Ð�ö�â���ç�í��
]�qœ�@�0�¢�L�|�ô�Á�U�»�ô�2

�÷�ý�Þ�'	Ö�‘�V�5�p�±�ö�!

�!

�6�&�6�&�6�&�6�& �!�!�!�! ���������!�!�!�!�!�!�!�!�!�!�!�!�Ü�Ü�Ü�Ü�!�!�!�! �Õ�Õ�Õ�Õ�!�!�!�!�!�!�!�!�!�!�!�!
1
1
1
1�!�!�!�! �§�Æ�§�Æ�§�Æ�§�Æ�!�!�!�! �n���X�n���X�n���X�n���X�! �!�!�! �•�>�•�>�•�>�•�>�!�!�!�! �Ù�&�Ù�&�Ù�&�Ù�& �!�!�!�!

AD1 
Analog Input 

Module 
FBs-6AD 1 FATEK 83mA P-02 

CM1 
RS485�M�È�ï
û

�³�”  
FBs-CM55 1 FATEK 2Port P-02 

CM2 
RS485�M�È�ï
û

�³�”  
FBs-CM55 1 FATEK 2Port P-02 

DA1 
Analog Input 

Module 
FBs-4DA 1 FATEK 

137 

mA 
P-02 

EB1 Ethernet�ï
û�H  FBs-CBEH 1 FATEK 1Port P-02 

EB2 Ethernet�ï
û�H  FBs-CBE 1 FATEK 1Port P-02 

FL1 EMI FILTER YC05T1 1 YUNPEN AC 5A P-01 

FS1 Fuse 
TFBR-101�•

TFB-101N(�›�Â ) 
1 TEND AC 2A P-01 

FS2 Fuse 
TFBR-101�•

TFB-101N(�›�Â ) 
1 TEND AC 2A P-01 

FS3 Fuse 
TFBR-101�•

TFB-101N(�›�Â ) 
1 TEND AC 2A P-01 

FS4 Fuse 
TFBR-101�•

TFB-101N(�ó�Â ) 
1 TEND 

DC 

0.5A 
P-01 

FS5 Fuse 
TFBR-101�•

TFB-101N(�ó�Â ) 
1 TEND 

DC 

0.5A 
P-01 

GT1 GPRS Gateway GT-541 1 ICPDAS DC 2W P-03 

PS1 Power Supply DR-45-24 1 Meanwell 
DC 

45W 
P-01 

PC1 PLC FBs-20MC 1 FATEK 2A P-02 
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PC2 PLC FBs-20MC 1 FATEK 2A P-02 

SB1 Safety Switch 604820 C16 1 Legrand 
AC 

16A 
P-03 

SH1 Ethernet Switch EDS-205A 1 MOXA 
DC 

0.12A 
P-03 

�³�³�³�³  	I�p�„�·�ì�–�„ �³ TBR-F 2 TEND 
  

�³�³�³�³ �³�³�³�³ 	I�p�„�·�ì �³ TBR-10 25 TEND 
  

�Ä 3.4 Parts List 

 

3.1.2 �ì�O�Ž�,”	J�ì�O�Ž�,”	J�ì�O�Ž�,”	J�ì�O�Ž�,”	J  

    �ç�Ù 3.1 �W
��³���Ô�Ž�,�Ù�Í�ô�Ú	z�0�W
��³���Ô�³�� DO�õ

BOD�õ SS�‘ó	v�ö DO ó	v�0 Modbus TCP�‘�ï
û�•�Ó�ú�¡�ô�(�‘�ú

�¡ó	v�Ð�f�ô�\�f�Q�Æ�ú�¡ DO �,���f�¤�~T�õ�¬	[�~T�ö�â�Á�ç

TCP�W
��ï
û�Í�ô�Q�‹���ú���í�=�W
��ô���0�Ú	z�Q�0�ø�x�‹���ï
û

�Õ
��ú���í�=�W
��ö BOD ó	v�0�*���Þ�& 4~20mA�ú�¡�ô�â�ÁB�‹

�*���Þ�&�ô�]�Q�ú�¡�‹�=�W
��ô�z���ê�c BOD �,���~T�õ�¬	[�~T�ö

SSó	v�0 Modbus Series RTU�‘�ï
û�•�Ó�ú�¡�ô�(�‘�ú�¡ó	v�Ð�f�ô

�\�f�Q�Æ�ú�¡ SS�,���f�¤�~T�õ�¬	[�~T�ô�â�Á�ç�M�È�W
��ï
û�Í�ô

�‹�¬�¨�Q�0�‹���ú���í�=�W
��ô���0�Ú	z�Q�0�ø�x�‹���ï
û�Õ
��ú��

�í�=�W
��ö  

    DO�õBOD�õSSó	v�W
��ã�0�‹	• Word �‘�W
��Ä�¢�ô�‹	• Word

�‘�W
��•�O�á�§�Á 16�ô	)�0���„�&�þ�§�p�Ä�¢�ô�•��N�Á 0~65535�ù

	)�0���„�&�þ�§�p�Ä�¢�ô�•��N�Á -32766~32767�ô�í���Ú	z�§�”�‘�‚
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���„�&�þ�§�Ä�¢�d�ô�â�Á DO�õ BOD�õ SS ó	v�Ì�n�»�-�Ÿ�ö�Æ�pi

�‚ DO�õ BOD�õ SS �‘�W
�� �
�ô���Á�»�§�É�ù�ô�â���ç���„�&�þ�§

�W
��ú�¡�¹���U�ô���’�W
��(�0 100�ô�õ���‹�p DO�õ BOD�õ SS�‘�W


��Ä�¢�{�Á�»�§�•�O�ô�6�(�0 100�Ð�U�ô�•�W
��I�¢��N�ôi�n�B��

0~655.35�ö�6 DO�õ SS�,���~T�õ�¬	[�~T�ô�Ú	z��Q�”�‹	• Word

�p�>�K�÷�‡�\�ö�â�Á�‹	• Word �;�- 16 	• Bits�ô�Ú	z�Q�0�”(�U�‘

�•	•�O�á�6�Ä�,���~T�õ�¬	[�~T�ô�o�õ�ú 0000000000000000�Ä�¢

���~T�ô 0000000000000001�Ä�¢�¬	[�~T�ô  0000000000000010�Ä�¢

�,���~T�ô 0000000000000011�Ä�¢�,���~T�¶�¬	[�~T�Õ
��'�“�ö

�¢	J�ã�Á�W
��³���Ô���ú�¡�‘�W
û�ô�A�È�õ�Ä 3.5 �ì�O�ú�¡�•�þ�Ä  

 

�³���:�Ô�³���:�Ô�³���:�Ô�³���:�Ô �!�!�!�! �/�O�ú�¡�³���/�O�ú�¡�³���/�O�ú�¡�³���/�O�ú�¡�³�� �!�!�!�! �W
��ú�¡�*� �W
��ú�¡�*� �W
��ú�¡�*� �W
��ú�¡�*� �! �!�!�! �W
��W
��W
��W
��ú�¡�Æ�ú�¡�Æ�ú�¡�Æ�ú�¡�Æ �!�!�!�!
�,���,���,���,��

�~T�~T�~T�~T�!�!�!�!

�¬	[�¬	[�¬	[�¬	[�! �!�!�!

�~T�~T�~T�~T�!�!�!�!

DO Ethernet Modbus TCP 2 	• Word ��  ��  

BOD Analog 4~20mA 1 	• Word ��  ��  

SS RS485 Modbus Serial RTU 2 	• Word ��  ��  

�Ä 3.5 �ì�O�ú�¡�•�þ�Ä  

 

3.2 �ì�Oó�B”	J�ì�Oó�B”	J�ì�Oó�B”	J�ì�Oó�B”	J  

�•�ô�2�‘�q�Ó�3�•�ô�n�”�Ú�í�Ò�'�À�€�ô�É�Q�é�s�‘�L�ü�¹���ô

�•�Í�E�–�‘�À�p�Ò�'�Ó�‹�ì�O�õ�X�p�Ò�'���”�ì�O�÷�W
�	ä�ì�O�Ÿ�µ

�*�ö�•�D
È�÷
]�E�Ú�Ì�ì�Õ�ô�*
²�‹�Ì�Q�ö�—���Q�@�ô�‹	º�q�Ó�3�•
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�‘�L�¥�ô�(�‘�ê�€"�Ú���Ò�'�ì�O�‘�‘�p�•�ý�f�ô�ç�Ò�'�3�•
���ì

�½�‘�¤
��ö
]�q	>�Y�@�‘�‚�ì�O���ê	>�‘�I�Ü�÷�D
È�ö�Ò�'�I�Ü���Ó

�ì�O�‚�•�Q�é�s�n�I�ô�6�D
È���Ó�Ò�'�‘
��Ô�÷�¹�S�W�ö�Ä 3.3 �Á�•

�ô�2���l�”�Ð�q�Ó�3�•�ì�O�È�Ä�ö�!

�!

�ì�O�Ü�€�ì�O�Ü�€�ì�O�Ü�€�ì�O�Ü�€�! �!�!�! �€�•�€�•�€�•�€�•�!�!�!�! �”�ü�”�ü�”�ü�”�ü�!�!�!�! �Ù�÷�X�Ù�÷�X�Ù�÷�X�Ù�÷�X�!�!�!�! "�•"�•"�•"�• �!�!�!�!

WinProladder 
v3.11 

Build14701 

�W
����ã�Ô  

�W
��³���Ô  
FATEK  

Microsoft Visual Studio  v2008 �,�Ó�[�:�Ô  Microsoft  

Microsoft SQL Server v2005 �,�Ó�[�:�Ô  Microsoft  

WebAccess Node GDI plus v7.0 �,�Ó�[�:�Ô  Broadwin  

�Ä 3.6 �Ò�'�”�ì�O�•�þ�Ä  

 

    �q�Ó�3�•�‘�Ò�'	>�i{�x	>�‘���o�ô�‹���‹���‘�Û�¢�t���…�ô�‘

���o�ô�É�Q�L�¥�@�Ù�Ó�‘�q�Ó�3�•�ö�õ�Ù 3.2�ô�A�È�@�q�Ó�3�•�L�ü

�‘���o�ö�\�ç�ô�Ú	zi�i{�q���o 5�ô�i�»�‘�ó� �¾�I� �P�ö�ç���o

5 �Í�ô�Ú	zœ�‰ 4~20mA�‘�*��
û�&ó�B�öó�B�‘���d�ô�á�‚�ô�á�•

ó	v��N�¶�*��
û�&�‘�ù���ô�‚�•�Á�����ö�ç�•�ô�M�Í�ô�Ú	z�’ BOD

�‘ó	v�ô�0 4~20mA�‘�*��
û�&�p�ú���ô�7�Û�Ú	z�ê	> BOD �‘ó	v

��N�Á 0~100mg/l�ô�W�6��{�Ä�¢ 4~20mA�ô�x�ê�;�- 0~100 mg/l�ô

�•�[�C�����õ�Ù 3.7 ���¢�ö  
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�Ù 3.7 ó	v�¶�*��
û�&��� ���o�Ù  

 

�Ù 3.7 ó	v�¶�*��
û�&��� ���o�Ù�ô�I�¢�@�[�C�‘�������o�ô�`

�í�û�]�‚º��	v�ô���0�ê	>�ôó�ô�É�Q�U�>�•�ƒ�i�ö�â���ô�Ú	z�Ã�’

�W
��³���Ô
 �…�?�Ÿ�ú�ô�¨i�‚�c 0mg/l �;�- 4mA �‘�¡�@�•�¬�ô�×

� �p�Ú	z�Æ�‹�����‘�Z�Có	v�ô�Æó�¡�@�*���•�¬�ô�p�ô�á�•�����ƒ

�i�ö�6ó�B�H�@�ç� �Ä 3.7 �Í�ô�Ú	z�Q�0�'�\�•�����ƒ�i�ô�‘�ô�Ì�õ

�£º�Í�‘�ó�ô���d�Ú�‘�C	á�ô�`�C	á	v�Ú�¤�‘�»�ô	
�Á 0.1�˜�ö�ç��

�»�H�‹�ú�ô�l�”�*���•�¬�:�Á�ú�¡^�ß�ô�Ú	z�Ì�$�'�\�•�����ƒ�i�ô

�Ì�n�‚�”���‘�ô�n���‹�ú�C�†�[�C�����ƒ�
�ô�Q�—�Ä 3.7 �Í�ô�î�@�•

�f�Õ�À�ö�â���ô	)�C	>�³�‰�…�ô�‘�Æó	v�ô�l�”�*���•�¬�p�ú�¡�ô�‚

���h�Ì�L�|�‘�:�d�ö�`	)�‚�ä	á	v�ô�ç	Ò�Ú��N�ã�ô�½��i�Q�0�ù�c

�Ð�ö  
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�[�Có	v�[�Có	v�[�Có	v�[�Có	v (mg/l) 0 12.5 25 37.5 50 62.5 75 87.5 100 

�[�C�•�¬�[�C�•�¬�[�C�•�¬�[�C�•�¬ (mA) 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 

�ô��ó	v�ô��ó	v�ô��ó	v�ô��ó	v (mg/l) 0 12.5 25.06 37.56 50.12 62.62 75.12 87.62 100.18 

�ô���•�¬�ô���•�¬�ô���•�¬�ô���•�¬ (mA) 4.00 6.00 8.01 10.01 12.02 14.02 16.02 18.02 20.03 

�Ä 3.7 BOD�[�Có	v�¶�ô��ó	v���h�Ä  

 

3.2.1 Modbus Serial�ï
ûó�B  

�ç 2.3 �ï�Í�ô�Ú	z��œ�‰�À�p�”�ï
û�•�Ó Modbus�ô�l�‚�‹	•�,

�µ���Ž�,�õ�±�—�æ�Ò�‘�•�Ó�ö�6�*�ç 2.3 �ï�Í�ô�Ú	z�¨��œ�‰�ô�>�E

�‘�ú���x�ê�i�£�|�Ó�‘�����ô�Ú	z�’�|�Ó�‘ Modbus Serial RTU�W
�


1���õ�Ä 3.8 	Ö�¢�ô�Ì�U�‚�®�7
1�����ã��
1���ô�‹
Ó�ÿ�E�–�O�Ÿ�õ

�®�7�ø�õ�ã	Ò�õ CRC16�;�ô�å�4�õ� �ú  

1. Start�ú �å�m���¡�•
û�&�µ�- 3.5 �÷�á�‘�ú�¡
��Ô�ô	
�Á 10ms 

2. Address�ú�Á Slave
 �&�ô�•�Ï�K�^ 1byte�ô��N 01~FFH 

3. Function�ú�Á Modbus�‘�®�7�6�ø�ô�•�Ï�K�^ 1byte�ö�¤�”�®�7�6�ø

�•�*�ô�N�V�™�Ä 3.9�ö  

4. Data�ú�Á�®�7�ã	Ò�ô�•�Ï�K�i�®�7�6�Ó�ô�o�õ	>���j�©�ø�Ô�‘�O

�Ÿ�¶�§�Æ�ô���×�ú�ƒ�
�;�W
û�ö  

5. CRC16�ú�ï
û�•�Ó�‘� �—�ø�ô�•�Ï�K�^ 2byte�ö�,	>�”�p� ó��
 

�M�§�õ�ú�¡���£�å�ø�U�Q
È�@�\�‘�±�ä�ö  

6. End�ú �å�m���¡�•
û�&�µ�- 3.5 �÷�á�‘�ú�¡
��Ô�ô	
�Á 10ms[15] 
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Modbus RTU Framing 

START  3.5 Char Time 

Address  Slave
 �&  

Function  Modbus�®�7�6�&  

DATA (N-1) 

…… 

DATA 0 

�®�7�ã	Ò  N*8bit 

CRC16 � �—�ø 2 	• 8bit �’�¾�‹�”�Ý  

END 3.5 Char Time 

�Ä 3.8 Modbus Serial RTU�W
�
1��  

 

Code Command Comment 

01 Read Coil Status ���—�¡�@�×�ú�È�Ä  

02 Read Input Stauts ���—�¡�•�×�ú�È�Ä  

03 Read Holding Registers ���—�©�ø�Ô	v  

04 Read Input Registers ���—�*���¡�•	v  

05 Force Single Coil �®�‹B�‹�¡�@�ƒ�
  

06 Preset Single Register �Û�ÓB�‹	•�©�ø�Ô	v  

15 Force Multiple Coils �®�‹�í�×�ú�¡�@�ƒ�
  

16 Preset Multiple Registers �Û�Ó�í	•�©�ø�Ô	v  

�Ä 3.9 Modbus�¤�” Function�È�Ä  

 

    Modbus RTU�•�Ó�æ�” CRC16� �—�ø�ô�¨i�‚ 16 �O�á�‘{�I�©

�§� �—�ô�•�=�‰��N�Á Address~DATA(N-1)�ö�l�€���u�/�‘�@�ä�W�ô


%�õ�[�U�é�K�ô CRC16�‘�@�ä�W�Q�r 99.9969� �̃ô�l�û���-�ä�é�Ð 31

�‘�h�ä�W�ô�Q�Þ�K�Ú�¤�/�ö�=�‰���o�Á�ú  
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���o 1�ú�£�ü 16 �O�á�‘ CRC�©�ø�Ô�Ð���È	v =FFFFH 

���o 2�ú�’ data�ƒ�‹	• byte(��{�ï
û�>�E�‘�ƒ�‹	• byte)�¶ CRC

�©�ø�Ô�‘�e�O�á�”�¾�I XOR �n�‰�ô�`�’�H�@�ã CRC �©

�ø�Ô�ô�* CRC�/�O�á�”�Ì�B�ö  

���o 3�ú�’ CRC �©�ø�Ô�Ð�ã	Ò�0�’�¾�O�³���Ä�O 32bit �Û�S�}

1bit�ôMSB((�/�C�þ�O )�$�• 0�ô�`� �—�S�}�U�‘�}�@�O�á

	v�‚�•�Á 0 

���o 4�ú�õ�@�‚ 0�ô	Y�D���o 3 �”�‰�}�@�O�á�Á 1�ô�Æ�’ CRC�©

�ø�Ô�Ð�\�ç	v�¶ A001H�¾�I XOR �n�‰ 

���o 5�ú	Y�D���o 3 �¶���o 4�ô�”�‰ CRC�©�ø�Ô�Ð�ã	Ò�Ï�S�} 8

���ö��
��ô�ï
û�>�E�‘�ƒ�‹	• byte�Â�¹�� CRC�=�‰�ö 

���o 6�ú�i�Ç�’�ï
û�>�E�‘� �‹	• byte�ô	Y�D���o 2~5�‘�=�‰�ö  

���M 7�ú�Ä�ý�ï
û�>�E�=�‰�¹���U�ô�’ CRC �©�ø�Ô�Ð�/�e byte

�ù�S�ô��	v�{�Á CRC16�‘�=�‰	v�ö  

�o�õ�ú�� �‹ �ï 
û�>�E�Á 0A01000A0011�ô�i �¢ 	J�Õ�þ	@�‰�•

CRC16	v�Á DD7F�ö  

�Ì�U�‚ CRC16���‚ Modbus ASCII�‘ LRC�ô�•�ø�ç���ÿ�‚�Á

�‘�ô�å�ï
û�‘�…�ô���ö�ç�ï
û�x�3�Í�ô�Þ�&�Q
È�™�‰�Å���6�ä	 �×

���„���‰�±�ä�W
��ô	)�Ì�C�0� �•�`�:�~�½�À�[�ô�Q
È�n�÷���ä�O
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�b�‘�Ã�i�'�“�ö  

    �6 Modbus ASCII�³���‘�®�7
1���© Modbus RTU�‘���h�ô ASCII


1���õ�Ä 3.10���¢�ô�•	á�q�ç�-�ú  

1. �W
��ã	Ò�Ì�‚�0 Hex �‡�\�ô�6�‚ ASCII �ø�Ä�¢�ö  

2. �•�Ò�Ð�÷�á�Á�(�ú�)�ô�H�ô�÷�á�‚�( CR�) +�( LF�)  

3. �•� �—�ø�Á LRC �=�‰�ô�Ì�‚ CRC�=�‰ 

 

Modbus ASCII Framing 

Start ���È�÷�á�(�ú�)�ô��{�( 3AH�)  

Address  Slave
 �&�ô 2 	• ASCll �ø�”�Ý  

Function  Modbus�®�7�6�&�ô 2 	• ASCll �ø�”�Ý  

Data (N-1) 

…… 

Data 0 

�®�7�ã	Ò  N*8bit�ô�ã�Á ASCII �‘�”�Ý  

LRC � �—�ø �ô 2 	• ASCll �ø�”�Ý  

End �H�ô�÷�á End Hi = CR (0DH)�ô End Lo = LF(0AH) 

�Ä 3.10 Modbus Serial ASCII�W
�
1��  

 

    Modbus ASCII�•�Ó�æ�” LRC � �—�ø�ô�¨i�‚�u�Û�ç�©� �—�d�ô

�•�=�‰��N�Á Address~DATA(N-1)�ö�7�Û���‹�ï
û�>�E�Á 0A0600 

0A0037�ô�â�•�=�‰��N�µ Address�Ò�È�ô�z 3A(���È�÷�á )�Ì�ç	@�‰

��N�ã�ô�6 LRC 	@�‰���d�Á 0A�# 06�# 00�# 0A�# 00�# 37=31�ô�Æ�ù 31

�—2 �‘�6�§ CF�ô�þ LRC=CF�ö�`�ô���¢�ô�â�Á�‚�0 Modbus ASCII Bus
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�ú���ô���0�n�’�Ú�÷�á�o�� ASCII �ø�ô�•�ú���>�E�n�B��

3A30413036303030413030333743460D0F�ö�>�E�å�4�õ� �Ä 3.11���¢�ö  

 

�p�7�ø�p�7�ø�p�7�ø�p�7�ø�!�!�!�! �÷�á�÷�á�÷�á�÷�á  �Ï�K�Ï�K�Ï�K�Ï�K  �‰�‰�‰�‰    ��������  

Start  3A 1Byte ���È�÷�á�(�ú�)�ô�õ�&�¨i�‚ ASCII �‘ 3A 

Address 3041 1 Byte 

�Û�ƒ�œ
 �ï
û�Ð�@�ô�œ�‘ 10 �¾�O�‹�Á 10�õ

16 �¾�‹�Á 0A�ö�’ 0 �ï�Á�÷�á�ô�{�Á 30H�ö

�’ A �ï�Á�÷�á�ô�{�Á 41H�ô�Ý���Ái�‚ 3041 

Function 3036 1Byte 

06 �Á Modbus�‘�®�7�6�ø�ô�•�@�Á�Û�ÓB�‹

�‘�©�ø�Ô	v�ö�’ 0 �ï�Á�÷�á�ô�{�Á 30H�ö�’

6 �ï�Á�÷�á�ô�{�Á 36H�ô�Ý���Ái�‚ 3036 

Data 1 30303041 2Byte 

�Û�Ó�ƒ�œ	•�©�ø�Ô�‘	v�ô�œ�‘ 10 �¾�O�‹�Á

0010�õ 16 �¾�‹�Á 000A�ö�’ 0 �ï�Á�÷�á�ô�{

�Á 30H�ö�’ A �ï�Á�÷�á�ô�{�Á 41H�ô�Ý���Á

i�‚ 30303041 

Data 0 30303337 2Byte 

�Û�Ó�ƒ�œ	•�©�ø�Ô�‘	v�Á�Ö�œ�Ö�ô�Ö�œ�Ö�‘

10 �¾�O�‹�Á 0055�õ16 �¾�‹�Á 0037�ö�’ 0 �ï

�Á�÷�á�ô�{�Á 30H�ö�’ 3 �ï�Á�÷�á�ô�{�Á

33H�ö�’ 7 �ï�Á�÷�á�ô�{�Á 37H�ô�Ý���Ái

�‚ 30303337 

LRC 4346 1Byte 

LRC 	v 16 �¾�‹�Á CF�ö�’ C �ï�Á�÷�á�ô�{

�Á 43H�ö�’ F �ï�Á�÷�á�ô�{�Á 46H�ô�Ý���Á

i�‚ 4346 

CR 0D 1Byte 
�H�ô�÷�á End Hi = CR �ô CR�¨i�‚ ASCII

�‘ 0D 

LF 0F 1Byte 
�H�ô�÷�á End Lo = LF �ô LF �¨i�‚ ASCII

�‘ 0F 

�Ä 3.11 Modbus Serial ASCII�W
��>�E�A�>  

 

�ç�U�> Modbus Serial RTU�¶ Modbus Serial ASCII�>�E
1���Ð

�U�ô�Ú	z�×� �p�ô	>�ï�»�q�Ó�3�•�L�ü�‘���o�ô�¾�I�‰���o 7.Modbus 
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Serial�õ TCP�W
��ú�¡ó�B�ô�6�í�‹�»�ï�ô�Ú	z�Ã�¾�I Modbus Serial

�‘�W
��ú�¡ó�B�ö�6ó�B���d�ôi�‚�i�£�Õ���ó�‘�>�E
1���ô�¾�Ió

�B�ö	h�Ã�ô�Ú	z�Ã�L�¥�ú�¡�ï�p�ô�õ�Ù 3.5 �•
;���a�Ù P-03 ���¢�ô

�Ú	z�ø�x�W
����ã�Ô�‘ Port3�ñ�×�‰�W
��³���Ô�‘ Port4�ô�¨i�‚�W
�

���ã�Ô�‘ C5+�õ C5-�õ C5G �¶�W
��³���Ô�‘ C5+�õ C5-�õ C5G �ì�Õ�ñ

�H�ô�`�i�£ EIA-485 �‘�Õ���ô�¹���/�O�¬•�ï�p�L�¥�ö�×� �p�ô�ì�O

�¬•ó�B���d�õ� �‹�‹�•�o�ö  

 

ó�B�‹�ú���—�¡�@�×�ú�È�Ä  

ó�B�®�7�ú�C	>���—�ƒ 10 
 �ô���È�O�ü 10 �&�¡�@�ú�ô�ñ�»���— 17

	•�¡�@�×�ú�‘�ƒ�
�ö  

���@�®�7�ø�ú 0A01000A0011DD7F 

�×���®�7�ø�ú 0A01035500002D25 

���@�¶�×���®�7�ø�å�4�õ� �Ä 3.12�õ 3.13�ú  

 

�p�7�ø�p�7�ø�p�7�ø�p�7�ø�!�!�!�! �÷�á�÷�á�÷�á�÷�á  �Ï�K�Ï�K�Ï�K�Ï�K  �‰�‰�‰�‰    ��������  

Address 0A 1 Byte 
�Û�ƒ�œ
 �ï
û�Ð�@�ô�œ�‘ 10 �¾�O�‹�Á 10 �;

�- 16 �¾�‹�‘ 0A 

Function 01 1Byte 
01 �Á Modbus�‘�®�7�6�ø�ô�•�@�Á���—�¡�@

�×�ú  

Data 1 000A 2Byte 
�µ�ƒ�œ	•�¡�@�×�ú�Ò�È���—�ô�œ�‘ 10 �¾�O

�‹�Á 0010�;�- 16 �¾�‹�‘ 000A 

Data 0 0011 2Byte 
�ñ�»���—�œ�Ž	•�¡�@�×�ú�ƒ�
�ô�œ�Ž�‘ 10

�¾�O�‹�Á 0017�;�- 16 �¾�‹�‘ 0011 



 55

CRC16 DD7F 2Byte CRC16�‘	v  

�Ä 3.12 Modbus RTU���—�¡�@�×�ú���@�>�E�A�>  

 

�p�7�ø�p�7�ø�p�7�ø�p�7�ø�!�!�!�! �÷�á�÷�á�÷�á�÷�á  �Ï�K�Ï�K�Ï�K�Ï�K  �‰�‰�‰�‰    ��������  

Address 0A 1 Byte 
�—�ƒ�œ
 �ã�_�ô�œ�‘ 10 �¾�O�‹�Á 10 �;�-

16 �¾�‹�‘ 0A 

Function 01 1Byte �ã�_���—�¡�@�×�ú 01 �‘ Modbus�®�7  

Data 1 03 1Byte �ã�_ 3 	• Byte �‘�W
�  

Data 0 550000 3Byte 

550000�Á 16 �¾�‹�ô�•�p�‰�S�Á(�e Byte

�?(�/ Byte�ô	)�ï�Á�’�¾�‹�Á 0000 0000 

0000 0000 0101 0101�ö�@�X�Á�¡�@�×�ú 10�õ

12�õ14�õ16 �¡�@�ƒ�
�Á ON�ô�•�©�‘�Á OFF 

CRC16 2D25 2Byte CRC16�‘	v  

�Ä 3.13 Modbus RTU���—�¡�@�×�ú�×���>�E�A�>  

 

ó�B�’�ú�Û�Ó�í	•�©�ø�Ô	v  

ó�B�®�7�ú�C	>�Û�Ó�ƒ 10 
 �ô���È�O�ü 12 �&�©�ø�Ô�ô�Û�Ó 12 �&�©

�ø�Ô�;�- 22�ô�Û�Ó 13 �&�©�ø�Ô�;�- 33�ö  

���@�®�7�ø�ú 0A10000C00020400160021F702 

�×���®�7�ø�ú 0A10000C000280B0 

���@�¶�×���®�7�ø�å�4�õ� �Ä 3.14�õ 3.15�ú  

 

�p�7�ø�p�7�ø�p�7�ø�p�7�ø�!�!�!�! �÷�á�÷�á�÷�á�÷�á  �Ï�K�Ï�K�Ï�K�Ï�K  �‰�‰�‰�‰    ��������  

Address 0A 1 Byte 
�Û�ƒ�œ
 �ï
û�Ð�@�ô�œ�‘ 10 �¾�O�‹�Á 10 �;

�- 16 �¾�‹�‘ 0A 

Function 10 1Byte 
10 �Á Modbus�‘�®�7�6�ø�ô�•�@�Á�Û�Ó�í	•

�©�ø�Ô	v�ô 10 �Á 16 �¾�‹�;�- 10 �¾�‹�‘ 16 

Data 4 000C 2Byte �µ�ƒ�œ�’	•�©�ø�Ô�Ò�È�j�•�ô�œ�’�‘ 10 �¾
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�O�‹�‚ 0012�;�- 16 �¾�‹�‘ 000C 

Data 3 0002 2Byte �©�ø�Ô�t�§�ö�@�•�j�• 2 	•�©�ø�Ô  

Data 2 04 1Byte 
Byte �t�§�ö�@�•�j�• 2 	•�©�ø�Ô�ô�Å 4 	•

Byte 

Data 1 0016 2Byte 
�’�ƒ 12	•�©�ø�Ô	v�Û�Ó�Á�œ�¾�‹�‘ 0022�;

�- 16 �¾�‹�‘ 0016 

Data 0 0021 2Byte 
�’�ƒ 13	•�©�ø�Ô	v�Û�Ó�Á�œ�¾�‹�‘ 0033�;

�- 16 �¾�‹�‘ 0021 

CRC16 F702 2Byte CRC16�‘	v  

�Ä 3.14 Modbus RTU�Û�Ó�í	•�©�ø�Ô	v���@�>�E�A�>  

 

�p�7�ø�p�7�ø�p�7�ø�p�7�ø�!�!�!�! �÷�á�÷�á�÷�á�÷�á  �Ï�K�Ï�K�Ï�K�Ï�K  �‰�‰�‰�‰    ��������  

Address 0A 1 Byte 
�—�ƒ�œ
 �ã�_�ô�œ�‘ 10 �¾�O�‹�Á 10 �;�-

16 �¾�‹�‘ 0A 

Function 10 1Byte 
�ã�_�Û�Ó�í	•�©�ø�Ô	v 10 �‘ Modbus�®

�7�ô 10 �Á 16 �¾�‹�;�- 10 �¾�‹�‘ 16 

Data 1 000C 2Byte 
�ã�_�Â�µ�ƒ�œ�’	•�©�ø�Ô�Ò�È�j�•�ô�œ�’�‘

10 �¾�O�‹�‚ 0012�;�- 16 �¾�‹�‘ 000C 

Data 0 0002 2Byte 
�ã�_�t�Å�j�•�’	•�©�ø�Ô�ô�’�‘ 10 �¾�O�‹

�‚ 0002�;�- 16 �¾�‹�‘ 0002 

CRC16 2D25 2Byte CRC16�‘	v  

�Ä 3.15 Modbus RTU�Û�Ó�í	•�©�ø�Ô	v�×���>�E�A�>  

 

    �0�¢�Á Modbus RTU�‘�ï
ûó�B�ô	)�i�£�¢	Jó�B�������@�ï
û

�>�E�U�ô�ã���>�E��õ�¢	J
1����	J�ô�W�6���ï
ûó�B�Q�‰�¹���ö�½

���ô�ã���H�@���Ú�Ì�p�ì�Õ�ô�`�>�E
1���‹�Ó�ì�Õ�ö	)�‚���@�>�E�ô

�`�‚�����ã���>�E�ô�W�6�Q
È�����ú�×���±�ä�õ���a���a�õ�ï
û�Å���õ

�ï
û�V�§�Ì�…�ô�õ�ï
û
 �`�&�ø�±�ä ……�;�ô�•�*�w�í�ô�$�0�p	J�ö

�\�‹�•�‚���ã���>�E�ô�`
1���Ì�ù�ô��
��ã���>�E�Í�n�E�–�±�ä�ø�ô
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�±�ä�ø�õ�Õ�µ B ���¢�ö�?�- Modbus ASCII�ç���Ú	zi�Ì�çó�B�ô�ç

2.3.1�ï�Í�ô�Ú	z��œ�‰ Modbus RTU�ï
û�ò�K�� Modbus ASCII�Ë��

�Ö�ô�â���•�ô�M�Í�ô�û�æ�” Modbus RTU�{�Q�ö  

 

3.2.2 Modbus TCP�ï
ûó�B�ï
ûó�B�ï
ûó�B�ï
ûó�B  

Modbus TCP�W
�
1���© Modbus RTU�P�ì�_�ô�` Modbus TCP

����� �—�ø�õ�H�ô�÷�á�ô�6�ô�È�÷�á�Å 6byte�ô �Ó���‹�d  TCP/IP �!

	>�‘�ï�§�ô�õ�Ä 3.16���¢�ô �å�4�õ� �ú       

1. Byte 0�ú�•���ï�Þ Message�‘���&�0 2bytes�þ�§ (Byte0�õ 1)�Ä�¢�ô

�� byte�Á�¢�÷�á�ô�‹
Ó�‚�— Master���&�Ð�ô�0�T�é���� Message�ö

�6 Slave�”�×�’ Master�ú�p�‘ Query Message�ô�o�? Response 

Message�ö   

2. Byte 1�ú�•���ï�Þ Message�‘���&� �÷�á�ö  

3. Byte 2�ú�ï�Þ�Õ	
�ý�q�&�ø�0 2bytes�þ�§�� Byte 2�õ 3���Ä�¢�ô��

byte�Á�¢�÷�á�ö  

4. Byte 3�ú�ï�Þ�Õ	
�ý�q�&�ø� �÷�á�ö  

5. Byte 4�úMessage�Ï�K�0 2 bytes�þ�§ (Byte 4�õ5)�Ä�¢�ô�� byte�Á�¢

�÷�á�ô�â�Á�Ï�K�Ì
È�¬�x 256�O�á�ô���0���O�á�‰�û�Á�Ÿ�ö  

6. Byte 5�úMessage�Ï�K� �÷�á�ö Message�Ï�K	@�‰�—Device Address



 58

�Ò�È�? Data�Á���ôB�O�Á Word�ö [15] 

�

Modbus TCP Framing 

START  6 	•���È�÷�á�ô 6 byte 

Address  Slave
 �&�ô 1 byte 

Function  Modbus�®�7�6�&�ô 1 byte 

DATA (N-1) 

…… 

DATA 0 

�®�7�ã	Ò  N*8bit 

Error Check �Ì�l�”  

END �Ì�l�”  

�Ä 3.16 Modbus TCP�W
�
1�� �³

�ç�U�> Modbus TCP�>�E
1���Ð�U�ô�Ú	z�×� �p�ô	>�ï�»�q�Ó�3

�•�L�ü�‘���o�ô�¾�I�‰���o 7.Modbus Serial�õ TCP�W
��ú�¡ó�B�ô�6

�í�‹�»�ï�ô�Ú	z	>�×�q�¾�I Modbus TCP�‘�W
��ú�¡ó�B�ö�6ó�B��

�d�ôi�‚�i�£�Õ���ó�‘�>�E
1���ô�¾�Ió�B�ö	h�Ã�ô�Ú	z�Ã�L�¥�ú�¡

�ï�p�ô�õ�Ù 3.5 �•
;���a�Ù P-03���¢�ô�Ú	z�’�W
����ã�Ô�‘ Ethernet 

Port�¶�W
��³���Ô�‘ Ethernet Port�ø�x CAT5 �‘�›�a���ñ�×�‰ Switch 

SH1�¢�ô�`�i�£ EIA-568-A/B �‘�Õ���ô�¹���/�O�¬•�ï�p�L�¥�ö�×� 

�p�ô�ì�O�¬•ó�B���d�õ� �‹�‹�•�o�ö  

 

ó�B�‹�ú�®�‹�í�×�ú�¡�@�ƒ�
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ó�B�®�7�ú�C	>�®�‹�ƒ 10 
 �ô���È�O�ü 11 �&�¡�@�ú�ô�ñ�»�®�‹�¡

16 	•�¡�@�×�ú�‘�ƒ�
�Á 0101101000111100�ö  

���@�®�7�ø�ú 00 01 00 00 00 09 0A 0F 00 0B 00 10 02 5A 3C 

�×���®�7�ø�ú 00 01 00 00 00 06 0A 0F 00 0B 00 10 

���@�¶�×���®�7�ø�å�4�õ� �Ä 3.17�õ 3.18�ú  

 

�p�7�ø�p�7�ø�p�7�ø�p�7�ø�!�!�!�! �÷�á�÷�á�÷�á�÷�á  �Ï�K�Ï�K�Ï�K�Ï�K  �‰�‰�‰�‰    ��������  

Start byte 0 0001 2 Byte �•���ï�Þ Message�‘���&  

Start byte 1 0000 2Byte �ï�Þ�Õ	
�ý�q�&�ø  

Start byte 2 0009 2Byte Message�Ï�K�ô�µ 0A �Ò�È�ó�U	@�‰�ô�Å 9Byte 

Address 0A 1 Byte 
�Û�ƒ�œ
 �ï
û�Ð�@�ô�œ�‘ 10 �¾�O�‹�Á 10 �;

�- 16 �¾�‹�‘ 0A 

Function 0F 1Byte 

0F �Á Modbus�‘�®�7�6�ø�ô�•�@�Á�®�‹�í�×

�ú�¡�@�ƒ�
�ô 0F �Á 16 �¾�‹�;�- 10 �¾�‹�‘

15 

Data 3 000B 2Byte 
�µ�ƒ�œ�‹	•�¡�@�×�ú�Ò�È�ô�œ�‹�‘ 10 �¾�O

�‹�‚ 0011�;�- 16 �¾�‹�‘ 000B 

Data 2 0010 2Byte 

�®�‹�¡�@�×�ú�t�§�ô�@�•�®�‹ 16 �ú�¡�@�×

�ú�ö�œ�ä�‘ 10 �¾�O�‹�‚ 0016�;�- 16 �¾�‹

�‘ 0010 

Data 1 02 2Byte Byte �t�§�ô�@�•�®�‹ 2 	• Byte �‘�¡�@�×�ú  

Data 0 5A3C 2Byte 
���®�‹�¡�@�‘�ƒ�
�ô 5A3C�Á 16 �¾�‹�;�- 2

�¾�‹�‘ 0101101000111100 

�Ä 3.17 Modbus TCP�®�‹�í�×�ú�¡�@�ƒ�
���@�>�E�A�>  

 

�p�7�ø�p�7�ø�p�7�ø�p�7�ø�!�!�!�! �÷�á�÷�á�÷�á�÷�á  �Ï�K�Ï�K�Ï�K�Ï�K  �‰�‰�‰�‰    ��������  

Start byte 0 0001 2 Byte �ã�_�•���ï�Þ Message�‘���&  

Start byte 1 0000 2Byte �ï�Þ�Õ	
�ý�q�&�ø  

Start byte 2 0006 2Byte 
�ã�_ Message�Ï�K�ô�µ 0A �Ò�È�ó�U	@�‰�ô

�Å 6Byte 
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Address 0A 1 Byte 
�—�ƒ�œ
 �ã�_�ô�œ�‘ 10 �¾�O�‹�Á 10 �;�-

16 �¾�‹�‘ 0A 

Function 0F 1Byte 
�ã�_�®�‹�í�×�ú�¡�@�ƒ�
 0F�‘ Modbus�®

�7�ô 0F �Á 16 �¾�‹�;�- 10 �¾�‹�‘ 15 

Data 1 000B 2Byte 
�ã�_�Â�µ�ƒ�œ�‹	•�¡�@�×�ú�Ò�È�ô�œ�‹�‘

10 �¾�O�‹�‚ 0011�;�- 16 �¾�‹�‘ 000B 

Data 0 0010 2Byte �ã�_�Â�®�‹ 2 	• Byte �‘�¡�@�×�ú  

�Ä 3.18 Modbus TCP�®�‹�í�×�ú�¡�@�ƒ�
�×���>�E�A�>  

 

ó�B�’�ú���—�í	•�©�ø�Ô	v  

ó�B�®�7�ú�C	>�Û�Ó�ƒ 10 
 �ô���È�O�ü 17 �&�©�ø�Ô�ô�ñ�»�� 2 	•�©

�ø�Ô�‘	v�ö  

���@�®�7�ø�ú 00 22 00 00 00 06 0A 03 00 11 00 02 

�×���®�7�ø�ú 00 22 00 00 00 07 0A 03 04 00 0B 00 63 

���@�¶�×���®�7�ø�å�4�õ� �Ä 3.19�õ 3.20�ú  

 

�p�7�ø�p�7�ø�p�7�ø�p�7�ø�!�!�!�! �÷�á�÷�á�÷�á�÷�á  �Ï�K�Ï�K�Ï�K�Ï�K  �‰�‰�‰�‰    ��������  

Start byte 0 0022 2 Byte �•���ï�Þ Message�‘���&  

Start byte 1 0000 2Byte �ï�Þ�Õ	
�ý�q�&�ø  

Start byte 2 0006 2Byte Message�Ï�K�ô�µ 0A �Ò�È�ó�U	@�‰�ô�Å 6Byte 

Address 0A 1 Byte 
�Û�ƒ�œ
 �ï
û�Ð�@�ô�œ�‘ 10 �¾�O�‹�Á 10 �;

�- 16 �¾�‹�‘ 0A 

Function 03 1Byte 
03 �Á Modbus�‘�®�7�6�ø�ô�•�@�Á���—�í	•

�©�ø�Ô	v  

Data 1 0011 2Byte 
�µ�ƒ�œ�Ž�&�©�ø�Ô�Ò�È�ô�œ�Ž�‘ 10 �¾�O�‹

�‚ 0017�;�- 16 �¾�‹�‘ 0011 

Data 0 0002 2Byte 
���—�í	•�©�ø�Ô	v�t�§�ô�Å���— 2 	•�©�ø�Ô

	v  

�Ä 3.19 Modbus TCP���—�í	•�©�ø�Ô	v���@�>�E�A�>  
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�p�7�ø�p�7�ø�p�7�ø�p�7�ø�!�!�!�! �÷�á�÷�á�÷�á�÷�á  �Ï�K�Ï�K�Ï�K�Ï�K  �‰�‰�‰�‰    ��������  

Start byte 0 0022 2 Byte �ã�_�•���ï�Þ Message�‘���&  

Start byte 1 0000 2Byte �ï�Þ�Õ	
�ý�q�&�ø  

Start byte 2 0007 2Byte 
�ã�_ Message�Ï�K�ô�µ 0A �Ò�È�ó�U	@�‰�ô

�Å 7Byte 

Address 0A 1 Byte 
�—�ƒ�œ
 �ã�_�ô�œ�‘ 10 �¾�O�‹�Á 10 �;�-

16 �¾�‹�‘ 0A 

Function 03 1Byte �ã�_���—�í	•�©�ø�Ô	v 03 �‘ Modbus�®�7  

Data 2 0004 2Byte �ã�_ 4 	• Byte �‘�W
�  

Data 1 000B 2Byte 
�ã�_�ƒ�œ�Ž�&�©�ø�Ô	v�Á 16�¾�‹�‘ 000B�;

�- 10 �¾�O�‹�‘ 0011 

Data 0 0063 2Byte 
�ã�_�ƒ�œ�–�&�©�ø�Ô	v�Á 16�¾�‹�‘ 0063�;

�- 10 �¾�O�‹�‘ 0099 

�Ä 3.20 Modbus TCP���—�í	•�©�ø�Ô	v�×���>�E�A�>  

 

�0�¢�Á �N�p�e�c�v�t�!�U�D�Q �‘�ï
ûó�B�ô	)�i�£�¢	Jó�B�������@�ï
û

�>�E�U�ô�ã���>�E��õ�¢	J
1����	J�ô�W�6���ï
ûó�B�Q�‰�¹���ö�½

���ô�ã���H�@���Ú�Ì�p�ì�Õ�ô�`�>�E
1���‹�Ó�ì�Õ�ö	)�‚���@�>�E�ô

�`�‚�����ã���>�E�ô�W�6�Q
È�����ú�×���±�ä�õ���a���a�õ�ï
û�Å���õ

�ï
û�V�§�Ì�…�ô�õ�ï
û
 �`�&�ø�±�ä�þ�þ�;�ô�•�*�w�í�ô�$�0�p	J�ö

�\�‹�•�‚���ã���>�E�ô�`
1���Ì�ù�ô��
��ã���>�E�Í�n�E�–�±�ä�ø�ô

�±�ä�ø�õ�Õ�µ �C ���¢�ö�!

�!

�!
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�4�4�4�4�/�/�/�/�3�/�4�!�3�/�4�!�3�/�4�!�3�/�4�!�I�O�ï
û�I�O�ï
û�I�O�ï
û�I�O�ï
û �4�H�4�H�4�H�4�H �W
��ú�¡ó�B�W
��ú�¡ó�B�W
��ú�¡ó�B�W
��ú�¡ó�B�!

�ç �2�/�4 �ï�Í�ô�Ú	zœ�‰�'	Ô�Ô�ô�l�‚ �H�Q�S�T �‘�”�p�Ô���€�� �D�P�N

�D
È���ô�Q�c�M�È�Û"�ø�x�I�O�ï
û �H�Q�S�T �›�a�ú�¡�‰�û�„�Í��
 �ö

�æ�” �W�y�D�p�n�n �Þ�Ì�ô���Ý�ü�8 �W�y�T�f�s�w�f�s �ì�O�-�û�„�•���ô�{�Q�ç�û�„

�•���¢�€���@�ì�ù���‘�M�È�u�ô�L�¥�W
��ú�¡�ï�p�ô�¹���W
��ú���º

�M�ö�ç �3�/�2 �ï�Í�ô�Ú	z�¨��œ�‰�ô�V�•�I�O�ï
û�«�û�ï�p�I�O�ï�Þ�›

�a�3�•�ö�<�£�ô�s�”�����•�ï�Þ�Î�p�ô�ç�}�O�ƒ�i� �c�l�”�£�‘�I�O

�–�„�Û"�ô
È�|�ˆ�Û�'	Ô���×���W
��‘�:�M�ö�½�í�¬�•�ú�Ð�Ô�ô�ø�x

�����ï
û�‘�ñ�H�ô�{�l�ï
û�‘�ˆ���À�-�}�O�ƒ�
�ô�Ý�Q�å�m�ˆ���ï
û

�ñ�H�ôi�‚�I�O�ï
û�ö�•�Ý�¢	J�•�ú�ô�Ú	z�Q�0�•�p�ô�'	Ô�Ôi�‚�s

�”�ú���'	Ô�0�×�������•�Î�W�ô�’�W
����?�w�æ�`�ô�Æ�ø�x�›�a�’�W


��ú���‰�,�Ó�[�:�Ô�ô�Æ�s�” �W�y�T�f�s�w�f�s �L�¥�e�‘ �U�D�Q �ï�p�ô�Æ�s�”

�W�y�D�p�n�n �Þ�Ì�ô�L�¥ �T�f�s�j�b�m�!�Q�p�s�u �‘�ñ�H�ô	w���¹�� �4�H �W
��ú�¡�‘�ê

���ô�•�Ž�,�Ù�õ �4�/�9 ���¢�ö�ç�í���p�‘ �T�f�s�j�b�m�!�Q�p�s�u �‘�ñ�H�‚�p�'	Ô

�Ô�‘�ô�O �D�P�N�!�Q�p�s�u �¶�,�Ó�[�:�Ô�‘�€�� �D�P�N�!�Q�p�s�u �‘�ñ�H�ö�³
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�³

�Ù 3.8 3G�I�O�ï
û�¶ GT-541�‘�W
û�ú���Ž�,  

 

�ç�U�> 3G �I�O�ï
û�¶ GT-541�‘�W
û�ú���Ž�,�Ð�U�ô�Ú	z�×� �p�ô

	>�ï�»�q�Ó�3�•�L�ü�‘���o�ô�¾�I�‰���o 8.�I�O�ï
û 3G �W
��ú��ó

�B�ö	h�Ã	>�Ã�Û�Ó GT-541�‘�V�§�ô�c�l�Q�0�ø�x 3G SIM�L�ô�Ý�d

�ú�¡�§�õ�?�.�£�›�a�ö�ç 2.2.1�ï�Í�ô�Ú	z��œ�‰ TIA-232-F �‘�M�È

�ï
û�ô�6�Û�Ó GT-541�…�‚	>�ï�x RS-232�p� �i�V�§�ö�õ�Ù 3-9 ���¢�ô

�Ú	z�ø�x 06�õ 07�õ 08 �í�Ÿ�+���&�ô�L�¥ GT541�¶ PC�„�‘ RS-232

�/�O�ï�p�ñ�H�ö�6�ì�O�ï�p�ôi�‚�ø�x GT-541_Utility�ô�§�Ó�•���„
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COM Port�ô�ú�§ Connect�{�Q�ö�õ�@�ñ���h�ó�ô�n�I���d�ñ���ù�ñ��

���D�ô�n�b�c	>�Ì	>���ã�ž�û�Û�Ó�ö  

�!

 

�Ù 3.9 GT-541�×���Ù  

 

�ñ�����D�U�ô�n�î�‰ COM Port Connected�‘
û	ò�ô�ú�§�p���¯

�‘ System�ô�õ�Ù 3.10���¢�ö�Ú	z�Q�0�î�‰s	•�"�Ö�‘�V�§�ô�õ� ��

�¢�ú  

1. Remote Server�úi�‚�û�„���ñ���? GT-541�‘�•���ž�û�ç�›�a�¢�‘

�ô�O IP�ô�ø�x�ô�O IP�ô�É�Q�…�ô�‘�’�W
��ú���‰�,�Ó�[�:�Ô�öi

�½
•�ô�(�Ú�‘�æ�Ÿ�‹�¬�ô�æ�Ÿ�‚�d�‹�ô�›�a�¢�‘ IP �¨�‚�d�‹�ö  
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2. Remote Server Port�ú�•��	>�ï
û�‘ TCP�u�ö�ç�Ä 2.6 �Í�ô�Ú	z��

œ�‰�¤�” TCP/IP�u�ô�6���Ï�Ó���‘�u�ô�ÿ�Q�0�Ï�l�”�ö  

3. GPRS Server name�ú GUEST 

4. GPRS Server password�ú GUEST 

5. GPRS Server APN�ú INTERNET 

�¢	J�‘ 3�õ 4�õ 5 �ú�ô
]�q	Y	>� 	_�ô�í�Ÿ	•�V�§�‚ GPRS²�"�n

���X�‘�ñ���á�þ�ø�ô	)�á�þ�ø�‚�±�ä�‘�ôi���d�ú�¡�W
��ô�`���W
û�ô

�‚�Ì�æ�Ò�‘�ô�‹
Ó�Ð�q�‘�:�M�“	©�‚�Ì�•�p�‘�ô�6�•�I�Œ�L�“	©�ô�¨

�Ì�n�•�p�ô�x�ê	>�_ 3G �•�Þ�p�£�‘�Þ�Ì�:�M�À�—h�ô�Ì	Ò�0�—�³�ö

�•�l�‘�V�§�ô�Ú�"�Ö�â
 �̈ô�ç���c�x�ö�Û�Ó�V�§�¹���U�ô�ú Download�ô

�n�>�O	Y�ô GT-541�ô��
� 3G �ú�¡�ï�p�ô�Â�L�e�¹���ö  
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�Ù 3.10 GT-541�V�§�Û�Ó��	_  

 

    �Æ�p�‚�s�” VxServer�L�¥�e�‘ TCP�ï�p�ô���ï�p�ñ�H�q GT-541

�¶�,�Ó�[�:�Ô�ö�Û�Ó���d�Á�ô�ú�§ Setting�ô�Æ�ú�§ Modify local IP�¶

Modify local Port�ô�Û�Ó�Á�Ù 3.9�‘ Remote Server�¶ Remote Server Port

�ì�Õ IP �¶�u�ô�{�Q�¹�� TCP�ï�p�‘�L�¥�ö�õ�Ù 3.11���¢�ö  
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�Ù 3.11 VxServer�V�§�Û�Ó��	_  

 

�Æ�p�Ú	z	>�L�¥ GT-541�‘�ô�O COM Port�¶�,�Ó�[�:�Ô�‘�€��

COM Port�‘�ñ�H�ö�â�Á�ô�Ú	z�ç�\Q�„�‘�W
����ã�Ô�ô�‚�ø�x COM 

Port�ñ�H�? GT-541�‘ COM Port�ô���0�Ú	z�x�ê�’�û�„�W
����ã�Ô�‘

COM Port�‘�W
��ô���?�,�Ó�[�:�Ô�‘�€�� COM Port�¢�ô�¹���W
��‘

�ú�¡�ö���di�‚�s�” VxComm Utility�ô�ú�§ Search Servers�n�ä�‰�û

�„�‘ GT-541�8�ü�ô�Æ�Û�Ó�ó Map �‘ COM Port�O�ü�ô�õ�Ù 3.12���¢�ö

��
��û�„�ô�O COM Port�¶�,�Ó�[�:�Ô�‘�€�� COM Port�ï�pi�L�¥

�¹���‘�ö�6�,�Ó�[�:�Ô�ôi�Q�0�Ò�È�×���\Q�W
����ã�Ô�‘�W
��ö  
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�Ù 3.12 VxComm Utility�V�§�Û�Ó��	_  
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�ƒ�d��ƒ�d��ƒ�d��ƒ�d�  �ô�2���@�ô�2���@�ô�2���@�ô�2���@  

4.1 �3�•�ô�b�3�•�ô�b�3�•�ô�b�3�•�ô�b  

�•��ï�’�¾�•�r���q�Ó�3�•�‘�Ù�Î�Ó�‹�ß	_�Û	@�ö�Ù�Î�ï�Ó�‹�‘

�ì�ú�‚	Ò�0�[�>�õ	Ò�0�ù�b�õ�f�€�ì	�õ�ƒ�©�š�®�ô�í�¨�ø���@µ�}

� �����ô�Á�Ù�6�v�™�ó�‘�‘	š�â�ö�Ù�Î�Ó�‹�ß	_�‚�•�ô�2�‘
!���ô�l

i�½�“�O�Í�‘���÷�Í�°
“�ö�ô�l“�Ó�q�Ž�÷�Ó�‹�‘�A�E�ôi�½�“�O�Í

�‘���'�&�|�7�÷�Í�°
“�ö�ú�ä�®�7�õ�×�™�ã���ö�6�l�¨	Ö�\�@���ô�2

�‘�ô����
��ô�c�I�Ü�¢�È�…�[�“	©
È�|�ø�x�l�ô�U�>�\Q�r���‘�Ã

�i�ô�{
��:�@�ã���÷�À�[�ö�l�Ì�û�Q�0�ç�û�„�‡�\�\Q�r���‘�qó

	v�ô�c�I�Ü�¢�È�…�[�“	©�•�¼�ô�Ë�Q�0�c�I�Ü�¢�È�…�[�“	©�ç�û�„�ù

�b�q�Ó�Û"�ô�¾�I�>�O�.�±�÷�>�O
 �…�‘�D
È�ö  

�r���qó�:�Ô�ô�ç�Ï
��Ô�l�”
��ô�:�Ô�ã�ý�…�a�ô�n���‡�f�ù�q


����ô�â���ê	>�>�O�.�±�D
È�ô�õ�@�c�“	©�‰�\Q�¾�I�.�±�ô�Q
È�n

�¤
��ž�¤�š�ö�\�‹�•�Ã�i�‚ Sensor�4�ï�ô��
��‘�Æó	v�Q�Þ�K�ôi

�Ú�¤�‘�e�ô�â���¨�ê	>���>�O
 �…�‘�D
È�ô�‹
Ó�n�æ�”�±�—�(ó�Ó�•

�ä	á�����‚�•�Á�����C�}�ô�Æ�0 offset�‘�����ôœ�/�Q�Þ�K�ö�½���ô

�õ�@�4�ï�‰�o���±�—���‚�o	Î�±�—�Ð� �ôi�x�ê�ó¤�e�‘�Bó�Ô�ö  

 



 70

4.1.1 �/�O�ô�b�ý�½�/�O�ô�b�ý�½�/�O�ô�b�ý�½�/�O�ô�b�ý�½  

�ç�ƒ�Ÿ��‘�Ù 3.6 �ì	_���ü�Ù P-04 �Í�ô�Ú	z�Â�ö�‡�\�@�/�O�ô

�b�ý�½�ô�`�0 CAD �Ù	_�‘�Î��	Ö�\�•�Õ�Ä�/�O���ü�����ö�0�•���³

���ì	_���ü�‘�ó�À�õ� �ú  

1. �•���ä�Ù�‘�Ù�Î�‚�0��
"�‘�Î���ï�ø�ô�Q�0�P	Ò�0�‘�’�•�å�ø�õ

�D�Ù�õ	…�ï�ô�Ì�ê
•�…�‘�Ù�b�����ô�ç�Û	@�B�ó
��ô�0�•��	…�ï

�{�Q�ô�;�‰�ô�á���ä�U�ô�É�Ù�b�����ö�õ���‹�p�ô�Q�0�ï�ê�ô�O

�����ø�_�Ù�b�‘�¤�”�ö  

2. �•���ä�Ù�ì�O��œ�n�‘�Ú�•
]
8�À�€�ô�o�õ�Ù�Î�+�µ�õ�m�»�õ�é

*�õ�ó�ï�‘�E�õ�ó¤�O�ü�õ�D�Ù�Õ�á�¹�õ�$�È��+ …�;�ô�ÿ�Q�ø

�0�õ�Ö�ò�‘�¹���ô�Ì
A�¤
��Ô�6��
��W�ö  

3. 
]
8�‘�ä�Ù�ì�O�ô�o�õ Autocad electrical�õEPLAN P8�õEngineering 

base…�;�ô�Ë�Q�0
%�õ�V�§�ô�>�O�“�����&�õ�>�O�ñ�H�‚�¹�õ�>

�O�“���æ�¼�á�¹T�Ä�.B�õ�>�O�“���„�·�`���ü …�;�ö�C�ò�Û	@

�¬�3�õç�ÿ�“�Á�‘�±�ä�'�“�W�ö  

4. �ä�Ù�@�‘�Ù�Î�ô�Q�0�ç�Ú�•�ì�O�Í�ô�ì�Õ���”�ö�o�õ�ú�s�” E-mail

�Œ�@��
"�ô�¶�o�f�Þ	ã�¬¤�W
û���@�@�ù�s�”�Â�ä�Ù�ó�‘��
"�ô

�+�ü�ç�q�Ó�3�•��	_�Í�ô�4�ô�‘�p�¢�§�õ�æ�ã�‘�O�ü …�;�ö�½�í

�¬�‹�‚�í�”�ô�Ì�û�Q�0�ï�ê��@�ô��Q�ï�ê
��Ô�ö  
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�w�-�¢	J�Ú�è�ì�ú�ô�ç�����ô�2�Û	@
��ô�Ú	z��Ã�æ�”�•���ä�Ù

�‘�����ô��Û�Ú���•
;�á�¹�ô�0(�»�‘�Û	@�œ�Ô�ô�r�‰(�µ�‘�+�ü
�

�@�ô�Ì�n�ü�ñ���ô�¨�Ì�n�ü�h�ž�ö�Õ
��ô�¨�Q�0�5�Æ�•�v�Å���b�’�ô

�ç�•���³���‘�Ã�i� �ô��Û�@(�ó�‘�I�Ü�ôç�ÿ�Å���‘�'�“�W�ö�ç�

�Û�i�ü�¹���U�ôi�Q�0	A�Ó�@�ô�•
;�á�¹�°�Ó�í�H�‘���º�ô�r�‰(�»

�‘��@�ô(�µ�‘�œ�Ô�s�”�W�ö�½���ô�ç�Û	@
��ô�Ë	>�£
n�ý�½�‘�	�:

�œ�Ô�ö�	�:�œ�Ô�‘	Y	>���ç�-�ô�Ã�È�Û	@
��ô�Q
È���5�Æ�Ì�I�‘�æ���ô

���‚�<�
�„œ�@�Z�Û�D
È�á�¹ …�;�ô�ÿ�n�÷���	�:�‘�•
;�á�¹�ê	>�+

�ü�ô��
��£�Û�‘�	�:�œ�Ôi�' 
�
{�ö�`�‚�ô�	�:�œ�Ô�¨�Ì�Q�ü�x�ô

��n�÷���W�•�‘
A�¤�ô�í�ÿ�‚�3�•�Û	@
��ô�ê�5�Æ�‘�ý�½�ö  

    �•�Ý�¢	J�€�ú�ô�0 CAD �Ã�I�³���Û	@�ô�ô�Á�¢�¢�Ð�§�ö�6�ç�ƒ

�Ÿ��‘�Ù 3.6 �ì	_���ü�Ù P-04�Í�ô�Ú	z�Â�‡�\�@�Õ�Ä�Û	@�‘�Ù	_�ô�6

�ô�l���@�ô�õ�Ù 4.1 �•
;�Ó�‹�ì�ô�O�Û	@���¢�ö�½�Í���5�Æ�‘�Ú�•�€

�ú�ô�o�õ�ú�ü�Ä�•
;�á�¹�§�”�õ�ü�Ä��	é�Û	@�õ�Å���[�‹�õ���&���‹

�Õ�þ …�;�ô�Â�- 3.1.1�ï�Í�A	J�ô�ç��i�Ì�ç�š	J�ö�’�Ù 4.1 �¶�Ù 3.6

�ô�����h�U�ô�Q
È�n���d�Ú�á�¹�‘��Û�O�ü�ô���‹�ú�O�ü�‘�C	á�ô�`

�ì�_�Ws�/�Q�r 99�˜�ö�?�-�d�Ú�á�¹�O�ü�����C	á�‘	š�â�ç�-�ô�W

�d�á�¹���"�/�D
È�‘�y�Ü�ô�Á�C�ò�ô�O�Ù�b�‘�ò�K�ô���d�Ú�‘�C	á�ô

�‚�Q�×�™�‘��N�ö  
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�!

�Ù 4.1 �•
;�Ó�‹�ì�ô�O�Ù  

�!

4.1.2 �ì�O�ô�b�ý�½�ì�O�ô�b�ý�½�ì�O�ô�b�ý�½�ì�O�ô�b�ý�½  

    �ç�ì�O�ô�b�ý�½�ô�Ú	z�Ã�ß�•�W
����ã�Ô�‘�3���Ò�'���@�ö�ç�Ä

3.5 �Í�ô�Ú	z�Â�Ó���@ DO �W
��×�������Á Modbus TCP�õ BOD �W
�

�×�����Á Analog(4~20mA)�õSS�W
��×�������Á Modbus Serial RTU�ö

�ç�Ù 4.2 �Í�ô���¤�3��i�‚	Ö�\�0 Modbus TCP�×���W
��‘���d�ö�å

�4�õ� �ú  

1. Pt �Á PLC �‘�ï
û�u�&�ô��
" Server PLC�Á�ƒ 1 
 �ô Slave PLC�Á

�ƒ 10 
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2. �—Server PLC�‘ Port2���j Slave PLC�ô���0 Pt �Û�Ó�Á 2 

3. Server PLC�‘ CBEH �Û�Ó�ú 192.168.0.40 - Port 502 

4. Remote PLC�‘ CBE �Û�Ó�ú 192.168.0.41  - Port 502 

5. ���— 400011�ñ�» 5 	•�O�ü�O R100~R104�ôR110 DOó	v�õ R111 DO

�~T�õ R112 �W
��³���Ô TCP�ï
û�ø�²�!�±  

 

�Ù 4.2 Modbus TCP�W
��×���3���!

�ç�Ù 4.3 �Í�ô���¤�3��i�‚	Ö�\�0 Analog(4~20mA)�×���W
��‘��

�d�ö�å�4�õ� �ú  

1. �����— 4~20mA�o�B�Á 0~100.0 mg/L 

2. R90�;�- AD ���—�‘ BOD �*��	v�ù R80�Á�*��
û�&�o¤�‘(�»	v�ô

�¨i�‚ 1628�ù R81�Á�*��
û�&�o¤�‘(�µ	v�ô�¨i�‚ 8175�ù R82
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�Á���o¤�‘(�»	v�ô�¨i�‚ 0�ù R83�Á���o¤�‘(�µ	v�ô�¨i�‚

1000 

3. R120���3�� LCNV(�������o�o¤ )�o¤�U�‘ BOD�ùR3840�Á AD0

�‘�¡�•�‘�•�¬�o¤	v  

4. �������o�o¤�æ���Á�ú (R80-0)/(R81-R80)=(R120-0)/(R83-R82) 
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�Ù 4.3 Analog(4~20mA)�×���W
��3��  
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�ç�Ù 4.4 �Í�ô���¤�3��i�‚	Ö�\�0 Modbus Serial RTU�×���W
�

�‘���d�ö�å�4�õ� �ú  

1. �—Server PLC�‘ Port3���j Slave PLC�ô���0 Pt �Û�Ó�Á 3 

2. Server PLC�‘ Port3�Û�Ó�ú 19200,n,8,1 �‰�»�ï
û�•�Ó  

3. Remote PLC�‘ Port4�Û�Ó�ú 19200,n,8,1 Modbus Slave 

4. ���— 400031�ñ�» 5 	•�O�ü�O R130~D134�öR130 SSó	v�õ R131 SS

�~T�õ R132 �W
��³���Ô Serial�ï
û�ø�²�!�±  

�!

�Ù 4.4 Modbus Serial RTU�W
��×���3���!

�ç 3.1.2�ï�Í�ô�Ú	zœ�‰�’�•	•�~T�ƒ�
�0�‹	• Word �ú���ô�6

�í	• Word �‘(�U�•	•�O�á�6�Ä�,���~T�õ�¬	[�~T�ô�×� �p�‘�3��

i�‚	>�¾�I�>�K�ö	Ö�\�•�>�K���d�ô�õ�Ù 4.5 ���¢�ö���Ù�Á DO �~T

�>�K�����ô�6 BOD�õ SS�‘�>�K�����ì�Õ�ô�Ì�Æ�š	J�ö  
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�!

�Ù 4.5 �~T�ƒ�
�>�K�3��  

�¹���W
����ã�Ô�‘�ì�O�Ò�'�U�ô�×� �p	>�¾�I�‘i�‚�,�Ó�[�:�Ô

�‘�q�Ó�3���Ò�'�ö�ç�ƒ�Ÿ��‘ 3.2.3�»�ï�Í�ô�Ú	z�Âó�B�x�W
��õ�V

�ã�‰�,�Ó�[�:�Ô�ö�•
!���ý�½�ôi�‚�æ�” VxComm�Þ�Ì�ô���Ý VxServer

�ì�O�-�û�„�•���€���@�ì�ù���‘�M�È�u�ô�L�¥�W
��ú�¡�ï�p�ô�¹���W


��ú���º�M�ö�½�W
��0�ø�x�€���ï�p�ô�ú���‰�,�Ó�[�:�Ô�U�ô��
�	>

�’�W
��>�E�×���`�>���‰�,�Ó�[�:�Ô�ôi�ê	>�\�‹	•�Í�ß�‘�ì�O�ö�•

�,	>�º�M�‚���ã�>�E�õ�>�ø�ô�0�÷�×�™�,�Ó�[�:�Ô�‘�p�7�ô���ø�õ�ú

���>�E�ö  

    �â���ô�×� �p�Ú	z	>i�L�¥�Í�ß�ì�O�‘�I�Ü�÷�Û�Ó�ö	h�Ã�ô�õ�Ù

4.6 ���¢�ö�Ú	z	>�Ã�L�¥�ï
û�V�§�ô�•�"�Ö�‘�V�§�ô�õ� ���¢�ú  
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6. Primary Channel�ú�Û�Ó�ž�û	>�Ï���—�õ�j�•�W
��‘�W
����ã�Ô�ï
û

�V�§�ö�E�– Comm(�W
����ã�Ô�ž�û�ñ�H�?�•���‘ Com port�O�ü )�õ

Baud Rate(�W
����ã�Ô�ž�û�ù�f�ñ�H�‘�ò�K )�õ Data Bits(�W
����ã

�ÔB���ú���‘�O�á�t�§ )�õ Stop Bits(�W
����ã�ÔB���ú���‘�6���O

�á�§ )�õParity(�W
����ã�Ô�ž�û�‘�Õ�O�á� �—�Î�� )…�;�V�§�ö�ç 2.2

�ï�Í�ô�Ú	z��œ�‰�Ú�Õ���M�È�ú�¡�‘�����ô�6�•�ô�2��‚�0���d

�ï
û�ô���Á	Y	>�"�Ö�V�§�ô�õ�@�Û�Ó�±�ä�ô�W
��‘�¬•�ô�‹�Ó�n

�h�ó�ö  

7. RTS�õDSR�õCTS�õDTR �Û�Ó�ô���Á�W
��ú���‘�®�7�×���Õ�þ�Ó���ö

�i�õ TIA-232-F �‘�Ó���ô�½�/�O�¬•�����ô�„�Ý���Û�Ó�ê��
��ô�ç

�ì�O�¬•�Ó���Í�ô�¨�ê���Ý�Û�Ó�ö�6 TIA-232-F �ç 2.2.1�ï�Í�ô�¨

�Âœ�÷�ô�ç��i�Ì�Æ�š	J�ö  

8. Channel Setup�ú�Û�Ó�W
����ã�Ô�ž�û�‘ Modbus�ï
û
1���•�*�ô�o

�õ RTU�õ ASCII�ö�ï
û�‘�,�µ���Ó���ô�o�õ Master�õ Slave�ö�ç�•

�ô�2�Í�ô�Ú	z�æ�” Modbus�M�È�ï
û�‘ RTU �³���ô�ç�,�Ó�[�:�Ô

�Í�ô�•�A�E�x���‚�,�µ���‘�Ž�,�Í�‘ ” �, ”�ö�?�-	>�õ�V�é�q RTU�õ

ASCII�ô�ç 3.2.1�ï�Í�Â�A	J�ô�ç��i�Ì�Æ�š	J�ö  

9. Backup Channel�ú�í	•�ý�½�Q�0�å�Ú�¤	Y	>�ô�`�ç�•�ô�2�Í�ô�Ú	z

�©�Ì�æ�”�ô�â�Á���ý�½�`�Ú�•�ô�2�‘	Y�ú�ö Backup�ô�Ý�Ü�X���{
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�Á"¢�ö"¢�p�‘�‚�ô�½�W
����ã�Ô�z���‘�ô�W�6�\Q�„�‘�W
�

i���d�ø���‰�,�Ó�[�:�Ô�½�Í�ö�ù�-�ô�ì�ù	Y	>���u�/�‘�q�Ó�3

�•�ô���ý�½�½���?�Á	Y	>�ö�•	•�o�·�ô�7�Û���‹	•
!�•�w�‘�ø��

�W�•�K�q�Ó�3�•�ô�•�W
����ã�Ô�z���‘�ô�ä	 �\Q
!�ø���W�ç�•

�K�ü�/�‘�Ã�i� �ô�Þ�Ì�“	©���d�³�•�ô�÷��
!�ø���W�/�•�È�Æ�ô

�•�y�Ü�Ð�µ�ô�Ì�”�B�ß�ö�â���ô�½�í�*�?�Á	Y	>�‘�3�•�ôi�‹�Ó

	>��"¢�3�•�ô�¨i�‚�,
 �W
����ã�Ô�z��
��ô�Ë���K
 �W
���

�ã�Ô�Q�0�ø���\Q�W
��‰�,�Ó�[�:�Ô�¢�ö�õ���‹�p�ô�É�Q�ä���‹

�h�ö  

 

 

�Ù 4.6 �W
����ã�Ô COM �u�ï
û�V�§�L�¥  
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�×� �p�Ú	z�L�¥�‘�‚�ï
û�T�'�ö Modbus�‘�ï
û�T�'�Ï�K�ô�i�Ú

	Î�Ù�b�‘�•
;�b���ô�6�����Ì�Õ�ö�•�ï
û�T�'�ô�Q�0�µ�§�-�ú�ô�‰�§

�ä�ú�ô��N�Ð�µ�ô�$�ç�Õ�‹
��Ô�ô�¹�������ï
û�ú�O�W
��‘���—�ö�â

���ôi	>�Ã�Ó���W
����ã�Ô�¶�,�Ó�[�:�Ô�Ð�Ô�‘�ï
û�T�'�ô�m�-�ï
û


��Ô�ô�r���Ö�ò�ï
û�¹���‘�ž�‘�ö�õ�Ù 4.7 ���¢�ô�ï
û�T�'�‘�"�Ö�V

�§�ô�õ� ���¢�ú  

1. I/O Address Setup�ú���è�ž�‚�Û�Ó�W
����ã�Ô�ï
û�T�'�‘���È�O�Ÿ

(Starting Address)�õ�H�ô�O�ü (Ending Address)�õ�W
��Ï�K (Address 

Length)�ö�W
��Ï�K�«�Ï�ô�¹���ï
û���ê�‘
��Ô�¨�«�Ï�ô�ø���\Q

�q�Ó�§	v�‘�Î�W�¨�n�ì�ù�‘���ö�â���ô�]�ê�Û�Ó���ê�‘��N�{�Q�ô

�ê�î�ü�x�ö  

2. Deadband�ú�Û�Ó�W
����ã�Ô�ï
û�T�'�ô�©�ø�Ô�‘	v�‘�Ì�ó�e�T�ö

�7�Û�ô�½�û�‘�©�ø�Ô�‘	v�Á 10�ô Deadband�Û�Ó�Á 2�ô�W�6�ç�©�ø

�Ô�‘	v�Á�»�- 8 ���µ�- 12 �‘�Ã�i� �ô�©�ø�Ô�‘	v�É�n�ï�B�ö�í	•

�B�§�ô�¨�[�:�Ì�ø���T�ö�ï�¤�”�ç�W
����ã�Ô���ã�‰�‘�Æó	v�B

�O�W�ü�»
��ô�C�ù�c�Æó	v�‘�B�ï�6�l�”���D
È�ö  

3. Polling Setup�ú�Û�Ó�Û�W
����ã�Ô���j�W
��‘
��Ô�Ô�–�ô�¨i�‚�í

�¦���j�‹���ö�â�Á�•�ô�2�û���‹�`�W
����ã�Ô�ô���0�]	>�Û�Ó
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Primary Rate�ô Secondary Rate�‚"¢�����j�W
��‘
��Ô�Ô�–�Û�Ó

	v�ô�â���Ì�”�Û�Ó�ö  

4. Phase�ú�Û�Ó�Û�W
����ã�Ô���j�W
��‘�é�Ç�ô�Ì�Û�Ó
��ô�n�Ä�ý�‹

�����‘���—�ö�½�W
��¬�Æ�ü�µ
��ô�n�÷���ï
û�f�¤�‘�\�•�ö  

5. Access Time�ú�½�,�Ó�[�:�Ô�6���Û�W
����ã�Ô���j�W
��*�¬�x

Access Time�ô�W�6�Í�ß�ì�O�’�Ì�Æ�Û�W
����ã�Ô���j�W
��ö  

6. Datatype�ú�Û�Ó�Û�W
����ã�Ô���j�W
��‘�*� �ô�¤�”�‘��� �Ès

�•�ö Float�‚ 32 �O�á�‘
L�ú�§�ô�0 2 	• 16 �O�á�‘�W
��p�‡�\�ù Digital

�‚ 1 �O�á�‘�W
��ô�ƒ�
i�‚ 0 �¶ 1 �•�•�ù ASCII �‚�÷�M�W
��ô�0 1

	• 16 �O�á�W
��ô�Q�0�>�K�Á�•	•�÷�ù Long �‚�Ì�¥�„�&�‘ 32 �O�á

�W
��ô�0 2 	• 16 �O�á�‘�W
��p�‡�\�ö  

�8�/ Data Block Setup�ú Disable Outputs�‚�Û�Ó�ã���j�@ Digital � �‘�W


��‰�W
����ã�Ô�ù Latch Data�‚�Û�Ó	Y�e���—�W
����ã�Ô�‘�W
�

�û�ô�å
n(�U�‹	•	v�ù Enable Block Writes�‚�Û�Ó�Q�0���j�W
��‰

�W
����ã�Ô�ô�Ì�U�‚�W�‹�*� �‘�W
��ã�Q�ö���Ÿ�•�D
È�ô�Q�i�ô

���ê���6�§�”�ö�!
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�Ù 4.7 �W
����ã�Ô Modbus�‘�ï
û�T�'�‘�"�Ö�V�§�Û�Ó  

 

4.2 �ô�2���@�ô�2���@�ô�2���@�ô�2���@  

�ç�û	J������ï�Í�ô�Ú	z�Â�¹���r���q�Ó�3�•�‘�ì�O�ì�"�Û�Ó�÷

�/�O�ì�"�Û	@�ö�×� �p�Ú	zi	>	Ö�¢�r���q�Ó��	_�Ò�'���@�ô�•�Ø�k

�"�ï�õ�Ù 4.8 ���¢�ö�å�4�õ� �ú  

�2�/ �,��	_�ú��	d	Ö�¢�@�,�’�õ�Û	@�£
û	ò�õ�3�•�Ò�'��º�;�ô�õ�Ù

4.9 ���¢�ö�!

�!
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�Ù 4.8 �r���q�Ó�3�•�Ž�,�!

�!

�!

�Ù 4.9 �r���q�Ó�3�•�.�,��	_�!

�!
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2. �qó��	_�ú�,	>��	_�ö�q�Ž�{
��Æó�ú�W
û�õ	Ö�¢�{
��~T�õó

�ú�f�¤�~�¢�ô�õ�Ù 4.10���¢�ö  

�!

�Ù 4.10�r���q�Ó�3�•�.�qó��	_�!

�!

3. �¿���Ù�ú�—h�Æó�H�@�ô�0T�Ä�����‡�\�ô�`�Q�‡�\�¿���Ù�ö  

�è �—�L���¹�\h�ú
%�õ�—�L���¹
#�ã�‘�§�è�Û�Ó�ô�j� ���È�U�ô

�n�i�Û�Ó���¹�È�@���ê�ÐT�Ä�ö  

�è �.�(�—�L���¹�ú�j� ���È�U�ô�n�’�—�L���¹
#�ã�‘�§�è�Û�Ó�ô

�Ä�ý�.�(�ö  

�è T�Ä�È�Ñ�ú�j� ���È�U�ô�n�’�—�L���¹
#�ã�‘�§�è�Û�Ó�ô�È�@

���êT�Ä�U�ô�Ò�ôT�Ä�o�ø���È�Ñ�…�[��	_�ô�õ�Ù 4.11���¢�ö

�•�o�ø��
"�*� �Á WORD�õ XLS�õ HTML…�;�ö  
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�è �¿���Ù	Ö�¢�ú�i�£�—�L���¹
#�ã�‘�§�è�Û�Ó�ô�¥�[�@�¿���Ù	Ö

�¢���o�ø�…�[��	_�ô�õ�Ù 4.12���¢�ö�•�o�ø��
"�*� �Á BMP�õ

JPG�õ PNG�õ GIF�õ TIF…�;�ö  

�è �qó	v�T�Ô�ú�Û�Ó���—�L�‘�qó	v��N�ö  

�è �§�÷��º�T�Ô�ú�Û�Ó���—�L�‘
ö�µ����º��N�ö  

�!

�!

�Ù 4.11�r���q�Ó�3�•�.T�Ä�o�ø���È�Ñ�…�[��	_�!

�!
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�!

�Ù 4.12�r���q�Ó�3�•�.�¿���Ù	Ö�¢���o�ø�…�[��	_�!

4. �V�§�Û�Ó�ú�,	>�”	>�Û�Ó��	•�qó�ú�‘�~T�/	[���e	[	v�ô�õ�Ù

4.13���¢�ö  

�!

�Ù 4.13�r���q�Ó�3�• -�/	[���e	[�~T�Û�Ó��	_  
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�6�/ �D
Èó�B�ú��	d	_�,	>�”�-ó�B�û�„�W
����ã�Ô���W
��³���Ô�ô

�‚�•�Q�0�×���‰�,�Ó�[�:�Ô�‘�®�7�ö�½�j� �W
����ã�Ô ON �p�7

�U�ôStatus�)�n�"�É�ô�W
����ã�Ô�‘ OUTPUT�)�&�ô�n�¬�Õ�"�É�ö

�½�j� �W
����ã�Ô OFF �p�7�U�ô Status�)�n�6���"�É�ô�W
����ã

�Ô�‘ OUTPUT�)�&�ô�¨�n�6���¬�Õ�"�É�ö�W
��³���Ô�ô�¨�‚�ì�Õ

�‘ó�B�����ö�•�Ó�‹��	_�ô�õ�Ù 4.14���¢�ö�!

�!

�!

�Ù 4.14�r���q�Ó�3�• -�W
����ã�Ô�÷�W
��³���Ôó�B��	_  

 

�7�/ �&�•�õ�&�@�ú�&�•�3�•
��ô�õ�Ù 4.15���¢�ô�§�÷�l�”�£�Ü�€�÷�¡

�•�•�ø�ô�j OK�ô�U�{�Q�&�•�ö�&�•�U�ô�&�•�£�Á�T�ô�n�I�¢�ç�q

�Ó�3�•�S�¢�A�À�ö�j� �&�@�U�ô�{�ãz�‰ GUEST�¦�&�ö���D
È�‚

�Á�‘�…�‹�V�§�Û�Ó�ô�Ì�n�c�“�º�@	…�ï�ö�!
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�!

�Ù 4.15�r���q�Ó�3�•�.�/	[���e	[�~T�Û�Ó��	_�!

�!

�!
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�ƒ�Ö��ƒ�Ö��ƒ�Ö��ƒ�Ö�  �H�U�¶�‚�p�ô�2���Û�H�U�¶�‚�p�ô�2���Û�H�U�¶�‚�p�ô�2���Û�H�U�¶�‚�p�ô�2���Û  

5.1 �H�U�H�U�H�U�H�U 

�•�ô�2�r���q�Ó�3�•�‘�q�Ó��	_�Ò�'�ì�O�ô�‚�æ�”	�X GE �‘

SCADA(Supervisory Control And Data Acquisition)�3�• iFix�ö�4�s�“

���@�Ì�$�'�\�ô�Ò�'�x�3�Í�ô�µ�ý�½�ÿ�‚�”�Û�Ó�‘�����ô�r�‰�w�•

�D�”�‘�‡�\�ö�•�l�‹�d���h�$�‡�\�‘�D
È�ô�¨�Q�0�ç	�³�3���ß�B�¹

���ô�õ�Ù 5.1 ���¢�ö�•	Ö�¢�‘�D
È�Á�ô�’�\Q�æ�ã�‘�W
��ô�ø�• SQL

�W
�	ä�ã�ö iFix �‘	�³�3���ô�Q�0�” Visual Basic6.0�p�—�j�ô�x���Ú

�¤�µ�ö  

�=�£�¤���“œ���ô�>�I�Ò�'�q�Ó�3�•�ô�Q�0�ï�ê���•�ö�â���ô�ç

�0�ó�‘�ô�2T�‹�Í�ô�µ�ÿ�‚�”�>�I�Ò�'�‘�ì�O�ô�p�r�‰�q�Ó�3�•�‘�ê

���D
È�ö�Q�‚�ô�ç�í	•�z�c	��U�ô�ì�O�Ò�'�£�ô�ž�¸�‘�í�‘
��Ô�p�Ò

�'�í	•�3�•�ô�`���P�ÿ���“œ���ö�â���ô�=�£�á�Á�ô�~�½�‘�‘�W�ô�É

�Q�0�:�@�³�½�‘���Ó�ö�o�õ�ô�Ò�'�e�3�•�ô�l�‚�Æ�b�‘�±�—���ô�W�6

�>�I�Ò�'�ô�x���‚�ï�ê���•�‘�ö�`�‚�ô�õ�@�Ú�Æ�b���ô�����Ò�'�e�3

�•�ž�¬�x�’��	•�0�¢�ô�=�£�á�Á��
�i���@�§�q�g�‘�q�Ó�ì�O�ô�r�‰

�Ö�ò�Ò�'�‘�ž�‘�ö�ç�í	•
û	ò�ä�B�‘
��6�ô�õ�@�Ò�'�e�3�•�ô�Ä�ý�ÿ

	>�>�I	Y�e�Ò�'�ô�x���$�0�ç�õ���Ö�ò�B�ï�‘�—�n�“�ø�ö�!
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�!

�Ù 5.1 iFix 	�³�3�� VB �ß�B���o  

 

    �•�ô�2�æ�”�‘ 3G �I�O�ï
û�Þ�Ì�ô���D�‘�’�W
��—�û�„���ã�ã

�p�ö�`���D�‘�"�Ö�â
 �̈ô�ç�-�.�£���›�a�‘�•�ã���ô�`�õ�@�ç�Ú�¤�C

�û�‘�æ���ô�¹�Ä���Ì�‰
û�&�ô�W�ž�@�õ�V���ã�W
��«�û�ž�û�ô�ç�X�p

���”�k�ô�Ø���Q�I���‘���d�ö�`�ç�o	Î���”�k�ôi�Q�0�s�”�A�ƒ�ï
û

�‘�����ô�æ�ã�ê	>�‘�W
��ö�`�����”�����ô�ü
A�¤�o	Î�W�•�ô�Ú�x	>


��ô�‚�Ì�n�æ�”�‘�ö  

    �•�ô�2�æ�” 3G �I�O�ï
û�Þ�Ì�p���ã�W
��ô�=�£�'�\�ô�W
��¬�Æ

�`�Ì�é�#�ö�õ�@�ô�æ�”�� 0.5 �þ���ã�‹���‘�����ô�ª�h�W
��‘���W�Ú

�¤�‘�/�ô�õ�Ù 5.2 ���¢�ô�å�4�õ� �ú  
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1. Transmits�ú�Ä�¢�,�Ó�[�:�Ô�ú���@�P�‘h�b�W
��‘�p�7�§�Æ�ö  

2. Recevies�ú�Ä�¢�×���W
����ã�Ô�ã�_�W
��‘�p�7�§�Æ  

3. Timeouts�ú�Ä�¢�,�Ó�[�:�Ô�ú���@h�b�W
��‘�p�7�U�ô�W
����ã�Ô

�¬�x	Ò�Ú�‘�ã��
��Ô�‘���§�ö  

4. Retries�ú�Ä�¢�,�Ó�[�:�Ô�ú���@h�b�W
��‘�p�7�U�ô�W
����ã�Ô�¬

�x	Ò�Ú�‘�ã��
��Ô�ô�,�Ó�[�:�Ô�Æ�ú���@h�b�W
��‘�p�7���§�ö  

5. Overruns�ú�Ä�¢�,�Ó�[�:�Ô�ú���@h�b�W
��‘�p�7�U�ô�W
����ã�Ô

�����ã���‘���§�ö  

    �—�Ù5.2 ���¢�ô�Ú	z�Q�0�³�•�ª�h�W
��‘���o�Á

1045/1055=0.99�ö	
�Á�˜ 1�ö�í�•�Ã�i�ô�Â�‰�‚�Þ�&(�ó�‘�Ã�i� �ô�Q

�³�‘�§�õ�ö�`�ç�Ì�Õ�‘�æ���ô�o�õ�ú
G�� 1000�/�õ
G�� 2000�/�ù�

�´�õ�;�ã�ù�q�T�õ	S�f …�;�ô�ÿ�n���Ì�Õ�‘�H�@�ö�•	š�â�ô�Q���2�ç

�I�O�ï
û�‘
û�&�®�K�÷�.�£���›�a�‘�•�ã���ö�`�ç�r���q�Ó�3�•��

	_�ô���ª�h�W
��‘���W�ô�‚�Q�×�™�‘�ö�e��ô DO�õ BOD�õ SS�;�r��

�qó�:�Ô�ô�ç�é�K�W
��‘�ý�½�ô���‹�=�é�K�‘
��Ô	
�Á 10~30�é�Š�ô

���0 ” �{
��� ” �ô�ç�í	•���”�ô�‚�¹�Ä�Q�0�×�™�‘�ö  
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�Ù 5.2 �,�Ó�[�:�Ô�×���W
��>�E�ï
û�ƒ�i�¢�@�Ù  

 

5.2 �‚�p�ô�2���Û�‚�p�ô�2���Û�‚�p�ô�2���Û�‚�p�ô�2���Û  

�ç�r���q�Ó�3�•�¢�ô�Ø���Ì�I�Ð�À�‘�‚�\Q�y�½�q�Ó�W
û�‘��

�ã�ö�r���qó�‘ó	v�ã�ú�U�ô�õ�@�C�¢�y�½�‘�X�þ�ô�n�ó�€�å�4�š�ö

�` 3G �I�O�ï
û�Þ�Ì�ô�ç�W
��ú�¡�Î�h�¢�ô�ž�û�Ø���d���ù�y�½�W
�

�‘�ã�ú�µ�Æ�§�õ�ö�Ú	z�ÿ�•�p�ô�y�½�W
��õ�@	>�‡�\�õ�•�y
Ó�‘�ƒ

�
�ô�x�ê�ç 1 �þ�ã�ô�ñ�»�+�@ 30 ��Ù�½�ô�ç�“�O�Ž�z�¢�ô�É�n���Á

�O���ö 1 ��Ù�½�ô�õ�@�>�K�K�Á 320*240�ô�0�ú�$�� RGB �³���ø�+�ô

���‹	•�½
¨�0 3 	•�O�á�”�p”	J�Ÿ	š�À�ô�þ�•�Ù���µ�»�Á
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320*240*3=230400�ô	
�;�- 0.23Mb�ö�6 1 �þ�‘�O���ê	> 30 ��Ù�½�ô

���0�Ë	> 0.23*30=6.7Mb �ö�{�á�‚�0 15 ��Ù�½�p�‡�\�ô�À�‚�ú�¡ 1

�þ�‘�O���ô�¨	> 3.3Mb�‘�W
��ú�¡�Æ�ö���6�ô�ž�û�‘ 3G �I�O�ï
û�‘

�W
��ú�¡�Æ	
�Á 300k~2Mbps�ô�I���‚�Ì�I�‘�ö�`�‚�’�p�I�O�ï
û�Þ

�Ì�Æ�Kœ�ò
��ô�õ	)�Q�0�H�I�O���ú�¡�‘�ê���ôi�C�•���y�½�q�Ó�D


È�ô�É�‰�¹�þ�‘�q�Ó�3�•�ö  

�ç�‚�p�‘�Ò�'���Û�ô�¨�Q�’�,�Ó�[�:�Ô�‘�q�Ó�3�•�ô�ó¤�Á�›	d

� �‘�q�Ó�����ö�ì�ú�‚�Q�í�“�Õ
��l�”�÷�G�—�q�Ó�W
û�ô�\�‹�è�ì�ú

�‚�Q�f�æ�q�Ó�ô�Ì�ó	[�-�‹�æ�ö�6�›	d� �q�Ó�3�•�ô�Ë�Q�0�C�¢�{
�

�~T�‘ E-mail �ï�•�3�•�õ�A
û�ï�•�3�•�ô�c�I�Ü�q�ø	©�ô�Q�0�¿
�

�³�‰�ƒ�‹���W
��ö�ï�¤�ô�À�w�è�+�r���ô�ÿ�n�ç���¢�¹�A�“�É
��ô�B

�B�‘�è�+�ô�{
��‘�ã3¸�3�•�ô�ó�I�@�•	Y	>���ö  

�ç 3G �I�O�ï
û�Þ�Ì�¢�‘���”�ô�Ë�Q�”�-�û�¯�t�M�£�Ý�3�•�ö�\

�6�4�Ÿ�“�±���W�ô�«�p�«�/�ô���ø�“�ÿ�ç�À�b���ù�o	Î�‘�4���ô�6�4

���“�‘�£�È�ôi�I�\�@�ì�ù�‘�“	ç�ö�C�¢�t�M�O�3�‘�W�•�ô��
{�Þ	Y�ô

�‚�p�4���Ú	Î�£�È�ô�n�ô�L	��I�•	Y	>���ö�õ�@�ô�Q�0�’�4���“�‘�J

�O��
È�q�Ó�W
û�ô�¿
��ú���?�t�M�Í���ô�Ì�û�Q�0œ�n���U�t�M�£�È

�‘�é�K�ô�Ë�Q�0�{
��'T�Ì�…�¤�‘�J�O�ƒ�i�ô�c�t�“�¶	Î�“�ÿ�Q�ç�ƒ

�‹
��Ô�G�³�ï�•�ö�!
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�Õ�µ�Õ�µ�Õ�µ�Õ�µ  A 

�•�› �n5}><��  

                              MODBUS Register Map v1.0                  Made by Luis 

 

 

MODBUS Communications Settings 

Baud Rate  9600 

Data Bits  8 

Stop Bits 1 

Parity None 

Hardware Protocol RS-485 Standard 

Software Protocol MODBUS RTU 

 

 

Register Data Type Description 

40001 unsigned integer 1/¦Iì ON/OFF�Ô õ�È	Ã�¹�ø�‹2Ï3E��	ú!7��,X�«�í  

40002 unsigned integer 2Ï3E��Kg�Ö�H  

40003 unsigned integer 2Ï3E��Kg�Ö�Ü  

40004 unsigned integer 2Ï3E��Kg�Ö�¹  

40005 unsigned integer 2Ï3E��Kg�Ö��  

40006 unsigned integer 2Ï3E��Kg�Ö�Ú  

40007 unsigned integer 2Ï3E��Kg�Ö/¦  

   

40011 unsigned integer DO system Alarm�Ö40011=1A:��,P*ó�È 40011=0A:��3$�3  

40012 unsigned integer BOD system Alarm�Ö40012=1A:��,P*ó�È 40012=0A:��3$�3  

40013 unsigned integer SS system Alarm�Ö40013=1A:��,P*ó�È 40013=0A:��3$�3  

   

40031 Floating DO$���   x.xx ~ xxxxxx 

40033 Floating BOD$���   x.xx ~ xxxxxx 

40035 Floating SS$���   x.xx ~ xxxxxx 
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�Õ�µ�Õ�µ�Õ�µ�Õ�µ  B 

MODBUS Exception Codes 

Error 

Code 
Meaning Description 

01 
Illegal 

function 

The function code received in the query is not an allowable 

action for the server (or slave). This may be because the 

function code is only applicable to newer devices, and was 

not implemented in the unit selected. It could also indicate 

that the server (or slave) is in the wrong state to process a 

request of this type, for example because it is unconfigured 

and is being asked to return register values. 

02 
Illegal data 

address 

The data address received in the query is not an allowable 

address for the server (or slave). More specifically, the 

combination of reference number and transfer length is 

invalid. For a controller with 100 registers, a request with 

offset 96 and length 4 would succeed, a request with offset 

96 and length 5 will generate exception 02. 

03 
Illegal data 

value 

A value contained in the query data field is not an 

allowable value for server (or slave).This indicates a fault 

in the structure of the remainder of a complex request, such 

as that the implied length is incorrect. It specifically does 

NOT mean that a data item submitted for storage in a 

register has a value outside the expectation of the 

application program, since the MODBUS protocol is 

unaware of the significance of any particular value of any 

particular register. 

04 

Slave 

device 

failure  

An unrecoverable error occurred while the server (or slave) 

was attempting to perform the requested action. 

05 
Acknowled

ge 

Specialized use in conjunction with programming 

commands.The server (or slave) has accepted the request 

and is processing it,but a long duration of time will be 

required to do so.This response is returned to prevent a 

timeout error from occurring in the client (or master).The 

client (or master) can next issue a Poll Program Complete 

message to determine if processing is completed. 
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06 
Slave 

device busy 

Specialized use in conjunction with programming 

commands.The server (or slave) is engaged in processing a 

long–duration program command.The client (or master) 

should retransmit the message later when the server (or 

slave) is free. 

08 
Memory 

parity error 

Specialized use in conjunction with function codes 20 and 

21 and reference type 6,to indicate that the extended file 

area failed to pass a consistency check. The server (or 

slave) attempted to read record file,but detected a parity 

error in the memory.The client (or master) can retry the 

request,but service may be required on the server (or slave) 

device. 

0A 

Gateway 

path 

unavailable 

Specialized use in conjunction with gateways,indicates  

that the gateway was unable to allocate an internal 

communication path from the input port to the output port 

for processing the request.Usually means that the  gateway 

is misconfigured or overloaded. 

0B 

Gateway 

target 

device 

failed to 

respond 

Specialized use in conjunction with gateways, indicates that 

no response was obtained from the target device.Usually 

means that the device is not present on the network. 

            

 

 

 

 


