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�

��� &DUHO�*DWHZD\�IRU�LQWHUIDFLQJ�WR�V\VWHPV�XVLQJ�D�VWDQGDUG�0RG%XV�
-%XV�SURWRFRO�
�

���� ,QWURGXFWLRQ�
7KH�*$7(:$<0%���KHUHLQDIWHU�FDOOHG�WKH�*DWHZD\��DOORZV�&DUHO�V\VWHPV�WR�EH�LQWHUIDFHG�WR�V\VWHPV�WKDW�FRPPXQLFDWH�
XVLQJ�WKH�VWDQGDUG�0RGEXV�-EXV�SURWRFRO��D�FRPPRQO\�XVHG�SURWRFRO�E\�DOPRVW�DOO�%06�PDQXIDFWXUHUV��
7KH�GHYLFH�DXWRPDWLFDOO\�WUDQVODWHV�WKH�&DUHO�WUDQVPLVVLRQ�SURWRFRO�LQWR�WKH�0RGEXV�-EXV�FRPPXQLFDWLRQ�SURWRFRO��
7KH�SURWRFRO�WUDQVODWRU�KDV�EHHQ�GHVLJQHG�WR�HQVXUH�WKH�FRQQHFWLRQ�RI�DOO�&DUHO�LQVWUXPHQWV�WR�0RGEXV�-EXV�V\VWHPV�XVLQJ�
D�VWDQGDUG�JDWHZD\��WKXV�DYRLGLQJ�H[SHQVLYH�VRIWZDUH�PRGLILFDWLRQV���
�

���� *HQHUDO�FKDUDFWHULVWLFV�
7KH�VWDQGDUG�0RGEXV�-EXV�SURWRFRO�UHIHUUHG�WR��KHUHLQDIWHU�VLPSO\�FDOOHG�0RGEXV���LV�GHVFULEHG�LQ�WKH�RIILFLDO�GRFXPHQW��
�

0RGLFRQ�0RGEXV�3URWRFRO�
5HIHUHQFH�*XLGH�

0DUFK�������3,�0%86�����5HY��'�
�

7KH�WUDQVPLVVLRQ�PRGH�XVHG�LV�578��Remote Terminal Unit���
�
7KH�IROORZLQJ�FRQQHFWLRQV�DUH�DYDLODEOH�RQ�WKH�*DWHZD\��
• VHULDO�����RU�����WR�WKH�0RGEXV�VXSHUYLVRU��
• VHULDO�����RU�����WR�WKH�&DUHO�SHULSKHUDOV��
• VHULDO�����IRU�FRQILJXULQJ�WKH�*DWHZD\��
7KH�SRZHU�VXSSO\�FDQ�EH�VHOHFWHG�IURP�WKUHH�YDOXHV�����9DF�����9DF�RU���9DF��
8S�WR����&DUHO�SHULSKHUDOV�FDQ�EH�FRQQHFWHG�WR�WKH�*DWHZD\��
�
7KH�SURGXFW�LV�VXSSOLHG�ZLWK�D�FRPSXWHU�SURJUDP�IRU�FRQILJXULQJ�WKH�*DWHZD\�EDVHG�RQ�WKH�VSHFLILF�UHTXLUHPHQWV�RI�WKH�
DSSOLFDWLRQ�DQG�WKH�QHWZRUN�RI�SHULSKHUDOV�EHLQJ�VXSHUYLVHG��
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�

��� &RQQHFWLRQV�
7KH�FRQQHFWRUV�RQ�WKH�UHDU�SDQHO�DOORZ�WKH�FRQQHFWLRQV�EHWZHHQ�WKH�*DWHZD\��WKH�&DUHO�QHWZRUN�DQG�WKH�VXSHUYLVRU\�V\VWHP�
WKDW�FRPPXQLFDWHV�XVLQJ�WKH�0RGEXV�SURWRFRO��
�

 
)LJ��������5HDU�SDQHO�RI�WKH�*DWHZD\�

PRGHP�
6WDQGDUG���ZD\�PDOH�FRQQHFWRU��8VHG�LQ�DOWHUQDWLYH�WR�WKH�56��������FRQQHFWRU�WR�FRQQHFW�WKH�*DWHZD\�WR�WKH�VXSHUYLVRU\�
FRPSXWHU�LQ�����PRGH�ZLWK�WKH�0RGEXV�SURWRFRO��
�
56��������
6WDQGDUG���ZD\�IHPDOH�FRQQHFWRU��XVHG�LQ�DOWHUQDWLYH�WR�WKH�SUHYLRXV�FRQQHFWRU��IRU�WKH�FRQQHFWLRQ�WR�D�VXSHUYLVRU\�3&�
RSHUDWLQJ�LQ�����PRGH�ZLWK�WKH�0RGEXV�SURWRFRO��
�

FRQILJ�
6WDQGDUG���ZD\�PDOH�FRQQHFWRU��XVHG�RQO\�IRU�FRQILJXULQJ�WKH�*DWHZD\��,W�PXVW�EH�FRQQHFWHG�WR�WKH�56����VHULDO�SRUW�RQ�
WKH�FRPSXWHU�UXQQLQJ�WKH�FRQILJXUDWLRQ�SURJUDP���
�

FDUHO�QHW�
6WDQGDUG���ZD\�IHPDOH�FRQQHFWRU��XVHG�IRU�FRQQHFWLQJ�WKH�&DUHO�SHULSKHUDOV�LQ�����RU�����PRGH��ZLWK�WKH�VWDQGDUG�&DUHO�
SULYDWH�SURWRFRO��
�

5HOD\�RXWSXW�
1RW�XVHG�LQ�WKLV�*DWHZD\�PRGHO��
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�

��� 8VHU�LQWHUIDFH�
�

 
)LJ��������)URQW�SDQHO�RI�WKH�*DWHZD\�

�
3ULQW�RXW�EXWWRQ��
,I�WKH�*DWHZD\�LV�FRQQHFWHG�WR�D�WHUPLQDO�RU�D�3&�LQ�WHUPLQDO�HPXODWLRQ��XVLQJ�WKH�config�FRQQHFWRU���VHWWLQJV�����������12��
����WKH�SULQW�RXW�EXWWRQ�GLVSOD\V�WKH�OLVW�RI�FRQILJXUDWLRQ�SDUDPHWHUV�DQG�WKH�YHUVLRQ�RI�WKH�SURJUDP�LQVWDOOHG�LQ�WKH�
*DWHZD\��
�
5HVHW�EXWWRQ��
5HVHWV�WKH�*DWHZD\��VWDUWLQJ�WKH�UHDGLQJ�SURFHGXUH�RI�WKH�*DWHZD\�FRQILJXUDWLRQ�DQG�WKH�FRPSOHWH�LQTXLU\�SURFHGXUH�IRU�
DOO�WKH�FRQQHFWHG�&DUHO�SHULSKHUDOV��
�
/LQH�/('��\HOORZ��
6LJQDOV�WKH�SRZHU�VXSSO\�
�
5[�DQG�W[�/('V��JUHHQ��
&RQWLQXRXV�EOLQNLQJ�VLJQDOV�FRUUHFW�FRPPXQLFDWLRQ��
�
$ODUP��/('��UHG��
,I�RQ��VLJQDOV�DQ�DQRPDO\�LQ�WKH�LQLWLDO�SDUDPHWHU�FRQILJXUDWLRQ��,Q�WKLV�FDVH��UHVHW�WKH�*DWHZD\��,I�WKH�SUREOHP�SHUVLVWV��WKH�
*DWHZD\�PXVW�EH�UHFRQILJXUHG�XVLQJ�WKH�SURJUDP�VXSSOLHG��VHH�,QLWLDO�FRQILJXUDWLRQ�SURFHGXUH���
�
$ODUP��/('��UHG��
,I�EOLQNLQJ��VLJQDOV�DQRPDOLHV�LQ�WKH�FRPPXQLFDWLRQ�EHWZHHQ�WKH�*DWHZD\�DQG�WKH�&DUHO�SHULSKHUDOV���
7KH�FDXVH�PD\�EH�LQFRQVLVWHQFLHV�EHWZHHQ�WKH�FRQILJXUDWLRQ�DQG�WKH�DFWXDO�VWDWXV��WKDW�LV��WKH�QXPEHU�RI�SHULSKHUDOV�
UHFRJQLVHG�E\�WKH�*DWHZD\�LV�OHVV�WKDQ�WKH�QXPEHU�RI�SHULSKHUDOV�FRQILJXUHG��
:$51,1*��WKH�/('�EOLQNV�ZKHQHYHU�WKH�*DWHZD\�LV�WXUQHG�RQ��XQWLO�LW�KDV�DFTXLUHG�DOO�WKH�YDULDEOHV�IURP�WKH�SHULSKHUDOV�
FRQQHFWHG��,Q�WKLV�FDVH��WKHQ��WKH�EOLQNLQJ�RI�WKH�/('�LV�QRUPDO�DQG�GRHV�QRW�VLJQDO�DQ�DQRPDO\��EXW�UDWKHU�VLPSO\�LQGLFDWHV�
WKH�YDULDEOH�DFTXLVLWLRQ�SURFHGXUH�LV�LQ�SURJUHVV��
�
�

���� %HKDYLRXU�RI�WKH�/('V�DW�SRZHU�RQ�
(DFK�WLPH�WKH�*DWHZD\�LV�WXUQHG�RQ��WKH�/('V�EHKDYH�DV�IROORZV��
• LQ�����FRQILJXUDWLRQ�WR�WKH�&DUHO�QHWZRUN��WKH�rx�/('�UHPDLQV�RII ZKLOH�WKH�tx�/(' EOLQNV���WLPHV�IRU���VHFRQGV�EHIRUH�

WXUQLQJ�RII�IRU�DQ�LQVWDQW��
• LQ�����FRQILJXUDWLRQ�WR�WKH�&DUHO�QHWZRUN��WKH�tx�DQG�rx�/('V�EOLQN�DW�WKH�VDPH�WLPH���WLPHV�LQ���VHFRQGV�EHIRUH�

WXUQLQJ�RII�IRU�D�LQVWDQW��
7KLV�SURFHGXUH�FRQILUPV�WKH�FRUUHFW�VWDUW�RI�WKH�DSSOLFDWLRQ��
,PPHGLDWHO\�DIWHU�WKLV��WKH�tx�DQG�rx�/('V�EOLQN�FRQWLQXRXVO\��PHDQLQJ�WKH�FRUUHFW�FRQQHFWLRQ�RI�WKH�&DUHO�SHULSKHUDOV��
�
7KH�DODUP�/('V��RQ�WKH�RWKHU�KDQG��WXUQ�RQ�DW�WKH�VDPH�WLPH�IRU�DQ�LQVWDQW�ZKHQ�WKH�*DWHZD\�LV�UHVHW��DQG�WKHQ�UHPDLQ�RII�
LQ�QRUPDO�RSHUDWLRQ��
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�

��� ,QVWDOODWLRQ�
�

���� +LQWV�IRU�FRUUHFW�LQVWDOODWLRQ�
:$51,1*��1(9(5�SHUIRUP�LQVWDOODWLRQ�DQG�KDUGZDUH�VHWWLQJV�ZKHQ�WKH�*DWHZD\�LV�SRZHUHG��
− 'R�QRW�LQVWDOO�WKH�*DWHZD\�QHDU�SRZHU�FDEOHV�RU�UDGLR�WUDQVPLWWHUV��
− :KHQ�KDQGOLQJ�LQWHUQDO�MXPSHUV��VHH�-XPSHUV���GR�QRW�WRXFK�WKH�HOHFWURQLF�FRPSRQHQWV��WR�DYRLG�HOHFWURVWDWLF�

GLVFKDUJHV�WKDW�PD\�VHULRXVO\�GDPDJH�WKH�FRPSRQHQWV��
− 0DNH�VXUH�WKH�FRUUHFW�VXSSO\�YROWDJH�KDV�EHHQ�VHOHFWHG��XVLQJ�WKH�faston�FRQQHFWRUV�ORFDWHG�RQ�WKH�HOHFWURQLF�ERDUG�

LQVLGH�WKH�PHWDO�FDVH�RI�WKH�*DWHZD\��VHH�3RZHU�VXSSO\���
− (DUWK�WKH�FKDVVLV�RI�WKH�*DWHZD\��XVLQJ�WKH�VWXG�PDUNHG�ZLWK�WKH�\HOORZ�ODEHO��
− 0DNH�VXUH�DOO�WKH�FDEOHV�DUH�FRQQHFWHG�FRUUHFWO\��
− &DUHIXOO\�IROORZ�WKH�GLDJUDPV�VKRZQ�LQ�&RQQHFWLRQ�FDEOHV�DQG�KDUGZDUH�VHWWLQJV��WKH�ZURQJ�FRQQHFWLRQ�RI�MXVW�RQH�

ZLUH�ZLOO�DIIHFW�WKH�RSHUDWLRQ�RI�WKH�HQWLUH�V\VWHP��
− 'XULQJ�WKH�FRQILJXUDWLRQ�RI�WKH�*DWHZD\��VWULFWO\�KHHG�WKH�LQVWUXFWLRQV�RQ�WKH�XVH�RI�WKH�FRUUHVSRQGLQJ�SURJUDP��
− $V�FRQFHUQV�WKH�VHW�XS�RI�D�����QHWZRUN�RI�&DUHO�SHULSKHUDOV��

• XVH�WKH�FDEOH�LQGLFDWHG�LQ�&RQQHFWLRQ�FDEOHV�IURP�*DWHZD\���&DUHO�SHULSKHUDOV��
• )2//2:�7+(�(;$&7�32/$5,7<�VKRZQ�RQ�WKH�WHUPLQDOV�RU�RQ�WKH�VLON�VFUHHQLQJ�RQ�WKH�ERDUG��
• IDVWHQ�WKH�VKLHOG�RU�WKH�FRQWLQXLW\�ZLUH�WR�WKH�WHUPLQDO��PDNLQJ�VXUH�WKDW�7+(�6+,(/'�'2(6�127�&20(�,172�

&217$&7�:,7+�7+(�0(7$/�3$576�2)�7+(�3$1(/�25�:,7+�27+(5�:,5(6��,I�WKH�VKLHOG�LV�IUD\HG��XVH�
KHDW�VKULQN�VKHDWKLQJ��

• 7+(�6+,(/'�0867�1(9(5�%(�($57+('�$7�$1<�32,17�2)�7+(�1(7:25.��WKH�RQO\�SRLQWV�RI�FRQWDFW�PXVW�
EH�WKH�WHUPLQDOV�LQ�WKH�LQVWUXPHQWV��

• 7KH�VHULDO�FDEOH�DUULYHV�DW�WKH�WHUPLQDO�RI�HDFK�LQVWUXPHQW�DQG�WKH�OHDYHV�WR�WKH�QH[W�LQVWUXPHQW�ZLWKRXW�EUDQFKLQJ��
• 7KH�&DUHO�����QHWZRUN�PXVW�EH�WHUPLQDWHG�ZLWK�D�����2KP�UHVLVWRU��

�

���� 6HOHFWLQJ�WKH�SRZHU�VXSSO\�
7KH�*DWHZD\�FDQ�EH�VXSSOLHG�DW���VHOHFWDEOH�YROWDJH�YDOXHV��
• ���9DF�������+]��GHIDXOW�YDOXH���
• ���9DF�
• ��9DF��
7KH�SRZHU�VXSSO\�WHUPLQDOV��PDUNHG�E\�VLON�VFUHHQLQJ�RQ�WKH�SULQWHG�FLUFXLW�ERDUG��DUH�QHDU�WKH�WUDQVIRUPHU��
,I�WKH�SRZHU�VXSSO\�YROWDJH�LV�GLIIHUHQW�IURP�WKH�YDOXH�VHW�E\�WKH�PDQXIDFWXUHU��SURFHHG�ZLWK�PD[LPXP�FDUH�ZKHQ�
SHUIRUPLQJ�WKH�IROORZLQJ�RSHUDWLRQV��
− GLVFRQQHFW�SRZHU��
− RSHQ�WKH�FRYHU��
− UHPRYH�WKH�faston�FRQQHFWRU�ZLWK�FDEOH�IURP�WKH�GHIDXOW�SRZHU�VXSSO\�WHUPLQDO�����9DF���
− UHPRYH�WKH�faston�DQG�FRUUHVSRQGLQJ�SURWHFWLYH�GHYLFH�IURP�WKH�WHUPLQDO�FRUUHVSRQGLQJ�WR�WKH�QHZ�YROWDJH��H�J��

��9DF���
− LQVHUW�WKH�faston�DQG�FRUUHVSRQGLQJ�SURWHFWLYH�GHYLFH�LQ�WKH�WHUPLQDO�RI�GHIDXOW�SRZHU�VXSSO\��
− FRQQHFW�WKH�faston�FRQQHFWRU�ZLWK�FDEOH�WR�WKH�WHUPLQDO�FRUUHVSRQGLQJ�WR�WKH�QHZ�YROWDJH��
− UHSODFH�WKH�IXVH�RQ�WKH�UHDU�RI�WKH�*DWHZD\�DFFRUGLQJ�WR�WKH�QHZ�YROWDJH��IRU�WKH�UDWHG�FXUUHQWV�VHH�7DEOH���������
− FORVH�WKH�FRYHU��HDUWK�WKH�FDVLQJ�RI�WKH�*DWHZD\��DQG�UHFRQQHFW�WKH�SRZHU��
�
1�%��,Q�JHQHUDO��WKH�IXVH�LV�type T slo-blo, rated voltage 250 V, dimensions 5x20mm. 
 

 

fuse

power socket 

transformer 

 
   

)LJ����������*DWHZD\�SRZHU�VXSSO\�

3RZHU�VXSSO\� 5DWHG�IXVH�FXUUHQW�
����9DF� ����P$�
����9DF� ����P$�
���9DF� ��$�

 7DEOH��������
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�

��� &RQILJXUDWLRQ�
�

:$51,1*��7R�RSHUDWH�WKH�*DWHZD\�LW�ILUVW�QHHGV�WR�EH�FRQILJXUHG��
&RQILJXUDWLRQ�LV�SHUIRUPHG�XVLQJ�D�SURJUDP�VXSSOLHG�ZLWK�WKH�*DWHZD\��&DUHO�FRGH���&���3�����WR�EH�LQVWDOOHG�RQ�D�3&��
7KH�*DWHZD\�FRQILJXUDWLRQ�SURJUDP�DOORZV�WKH�IROORZLQJ�SDUDPHWHUV�WR�EH�UHDG�RU�ZULWH��ZKLFK�DUH�QHFHVVDU\�IRU�WKH�
FRUUHFW�RSHUDWLRQ�RI�WKH�GHYLFH��
• *DWHZD\�DGGUHVV�LQ�WKH�0RGEXV�QHWZRUN��
• 1XPEHU�RI�SHULSKHUDOV�LQ�WKH�&DUHO�QHWZRUN��
• &RPPXQLFDWLRQ�EDXG�UDWH�EHWZHHQ�WKH�*DWHZD\�DQG�WKH�&DUHO�SHULSKHUDOV��
&RPPXQLFDWLRQ�EDXG�UDWH�EHWZHHQ�WKH�*DWHZD\�DQG�WKH�0RGEXV�VXSHUYLVRU��
• %DXG�UDWH�
• :RUG�ELW�QXPEHU��UHDG�RQO\���
• 6WRS�ELW��
• 3DULW\��
)XUWKHUPRUH��WKH�UHDG�RQO\�GLVSOD\�RI�WKH�IROORZLQJ�LV�SRVVLEOH��
• ,QGLFDWLRQ�RI�WKH�RSHUDWLQJ�PRGH������RU������ZLWK�WKH�&DUHO�SHULSKHUDOV��UHFRJQLVHG�RQO\�XSRQ�WKH�UHVHW�RI�WKH�

*DWHZD\���
�
�

���� 8VLQJ�WKH�FRQILJXUDWLRQ�VRIWZDUH�
7R�FRQILJXUH�WKH�*DWHZD\�0RGEXV�UHTXLUHV�D�3&�ZLWK�'26�����RSHUDWLQJ�V\VWHP�RU�KLJKHU��56����VHULDO�SRUW�DQG����´�
IORSS\�GLVN�GULYH��
7KH�����VHULDO�SRUW�RQ�WKH�FRPSXWHU�LV�FRQQHFWHG�WR�WKH�config�FRQQHFWRU�RQ�WKH�UHDU�RI�WKH�*DWHZD\�XVLQJ�D�FDEOH�ZLWK�D����
RU���SLQ�IHPDOH�FRQQHFWRU�RQ�WKH�3&�VLGH��DQG���SLQ�IHPDOH�FRQQHFWRU�RQ�WKH�*DWHZD\�VLGH��
)RU�WKH�SLQ�OD\RXW�RI�WKH�FDEOH��IROORZ�WKH�GLDJUDP�SURYLGHG�LQ�&RQQHFWLRQ�FDEOHV��*DWHZD\���FRQILJXUDWLRQ�WHUPLQDO. 
�
,QVHUW�WKH�GLVNHWWH�VXSSOLHG�ZLWK�WKH�*DWHZD\�LQWR�WKH�FRPSXWHU�DQG�W\SH�RQ�WKH�FRPPDQG�OLQH��
WR�UHDG�WKH�*DWHZD\�FRQILJXUDWLRQ�SDUDPHWHUV��
!D�UHDGPE����FRP����HQWHU!�������RU�DOWHUQDWLYHO\������!D�UHDGPE����FRP���HQWHU!�
GHSHQGLQJ�RQ�ZKHWKHU�VHULDO�FRP��RU�FRP��LV�XVHG��
 
WR�ZULWH�WKH�*DWHZD\�FRQILJXUDWLRQ�SDUDPHWHUV��
!D��ZULWHPE���FRP���OLVW�RI�SDUDPHWHUV�HQWHU!����RU�DOWHUQDWLYHO\�����D�ZULWHPE���FRP���OLVW�RI�SDUDPHWHUV�HQWHU!�
GHSHQGLQJ�RQ�ZKHWKHU�VHULDO�FRP��RU�FRP��LV�XVHG���
�
)RU�D�PRUH�GHWDLOHG�GHVFULSWLRQ�RI�WKH�FRPPDQGV��SOHDVH�VHH�WKH�IROORZLQJ�SDUDJUDSKV���
�
�

������ 5HDG�SDUDPHWHUV�
7KH�FRPPDQG��
UHDGPE���VHULDO�SRUW�
ZLOO�GLVSOD\�WKH�FRQILJXUDWLRQ�RI�WKH�*DWHZD\�DQG�WKH�LQIRUPDWLRQ�UHODWLQJ�WR�WKH�YHUVLRQ�RI�WKH�VRIWZDUH�LQVWDOOHG�LQ�WKH�
*DWHZD\��
�
([DPSOH��
7R�D�UHDG�FRPPDQG��D�*DWHZD\�ZLWK�WKH�IROORZLQJ�FRQILJXUDWLRQ��
0RGEXV�DGGUHVV������&DUHO�SHULSKHUDO��RSHUDWLQJ�SDUDPHWHUV�IRU�WKH�0RGEXV�QHWZRUN��������������12��EDXGUDWH�WR�WKH�
&DUHO�SHULSKHUDOV�����������PRGH�
UHVSRQGV�E\�VHQGLQJ�WKH�IROORZLQJ�VWULQJV�WR�WKH�VFUHHQ��
�
9(56,21�� 0%��software version and release date�
$''5(66�� ���
6/$9(6�� ���
02'%86�3257�3$5$0(7(5�
EDXG�� �����
ELWV�� ��
VWRS�� ��
SDULW\�� 121(�

&$5(/�3257�%$8'5$7(�� ����������0RGH��5V����
�
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,I�WKH�*DWHZD\�LV�QRW�FRQQHFWHG�RU�GRHV�QRW�UHVSRQG��WKH�IROORZLQJ�VWULQJ�ZLOO�DSSHDU�RQ�WKH�VFUHHQ��
�










�(5525�5($',1*�*$7(:$<�&21),*85$7,21�









�
�
,Q�WKLV�FDVH��FKHFN��
• WKH�FRQQHFWLRQ�DQG�WKH�SLQ�OD\RXW�RI�WKH�FRQILJXUDWLRQ�FDEOH��VHH�&RQQHFWLRQ�FDEOHV���
• WKH�SRZHU�VXSSO\�WR�WKH�*DWHZD\��<HOORZ�/('�RQ���
�
�

������ :ULWH�SDUDPHWHUV�
7KH�FRPPDQG�writemb0�LV�XVHG�WR�VHW�WKH�*DWHZD\�RSHUDWLQJ�SDUDPHWHUV��ZLWK�WKH�IROORZLQJ�V\QWD[��
ZULWHPE�����VHULDO�SRUW��*DWHZD\�DGGUHVV!����QXPEHU�RI�VODYHV�SUHVHQW!���&$5(/�EDXG�UDWH!���02'%86�EDXG�UDWH!��
�VWRS�ELWV!���ZRUG�ELWV!���SDULW\!�
7\SLQJ�RQO\�writemb0�ZLWKRXW�WKH�RWKHU�SDUDPHWHUV��RU�LI�VRPH�SDUDPHWHUV�DUH�QRW�GHILQHG��WKH�SURJUDP�GLVSOD\V�WKH�
FRUUHFW�V\QWD[�UHTXLUHG��
:$51,1*��(DFK�SDUDPHWHU�PXVW�EH�VHSDUDWHG�IURP�WKH�IROORZLQJ�RQH�E\�D�VSDFH��
�
7KH�SDUDPHWHUV�WKDW�QHHG�WR�EH�VHW�DUH��
• *DWHZD\�DGGUHVV��DGGUHVV�RI�WKH�*DWHZD\�LQ�WKH�0RGEXV�QHWZRUN��
• QXPEHU�RI�VODYHV�SUHVHQW��QXPEHU�RI�&DUHO�SHULSKHUDOV�FRQQHFWHG�WR�WKH�*DWHZD\��WKH�SHULSKHUDOV�PXVW�EH�VHW�ZLWK�

VXFFHVVLYH�QHWZRUN�DGGUHVVHV�VWDUWLQJ�IURP�DGGUHVV����DQG�DOO�DGGUHVVHV�PXVW�EH�SUHVHQW�XS�WR�WKH�QXPEHU�RI�VODYHV�
SUHVHQW��
7KXV�ZLWK�number of slaves present� ����WKH�SHULSKHUDOV������������DQG���PXVW�EH�LQ�WKH�QHWZRUN��

• &$5(/�EDXGUDWH��EDXGUDWH�WR�WKH�&DUHO�QHWZRUN����������������������������������
• 02'%86�EDXGUDWH��EDXGUDWH�WR�WKH�0RGEXV�QHWZRUN���������������������������
• 02'%86�VWRS�ELWV��QXPEHU�RI�VWRS�ELWV�WR�WKH�0RGEXV�QHWZRUN���������
• 02'%86�SDULW\��SDULW\�WR�WKH�0RGEXV�QHWZRUN��2''��(9(1��0$5.��63$&(��121(���
�
(;$03/(�
ZULWHPE�� �&20�������������������121(�
WR�FRQILJXUH�D�*DWHZD\�FRQQHFWHG�WR�&20��RI�WKH�FRPSXWHU��ZLWK�0RGEXV�DGGUHVV������&DUHO�SHULSKHUDOV�FRQQHFWHG��D�
EDXGUDWH�RI�������WR�WKH�&DUHO�QHWZRUN�DQG������WR�WKH�0RGEXV�QHWZRUN����VWRS�ELW�DQG�QR�SDULW\�WR�WKH�0RGEXV�QHWZRUN��
�
,I�WKH�SURJUDPPLQJ�LV�SHUIRUPHG�FRUUHFWO\��WKH�IROORZLQJ�WH[W�ZLOO�EH�GLVSOD\HG��
�



�*$7(:$<�352*5$00('�


�
�
,03257$17�:$51,1*��2QFH�WKH�*DWHZD\�KDV�EHHQ�SURJUDPPHG��LW�PXVW�EH�UHVHW��SUHVVLQJ�WKH�UHVHW�EXWWRQ�RU�
WXUQLQJ�WKH�*DWHZD\�RII�DQG�RQ�DJDLQ���
�
,I�WKH�*DWHZD\�LV�QRW�FRQQHFWHG�RU�GRHV�QRW�UHVSRQG��WKH�IROORZLQJ�VWULQJ�ZLOO�DSSHDU�RQ�WKH�VFUHHQ��
�










�(5525�6(1',1*�*$7(:$<�&21),*85$7,21�









�
�
,Q�WKLV�FDVH��FKHFN��
• WKH�FRQQHFWLRQ�DQG�WKH�SLQ�OD\RXW�RI�WKH�FRQILJXUDWLRQ�FDEOH��VHH�&RQQHFWLRQ�FDEOHV���
• WKH�SRZHU�VXSSO\�WR�WKH�*DWHZD\��<HOORZ�/('�RQ���
�
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�

��� 2SHUDWLRQ�
�

���� *HQHUDO�FKDUDFWHULVWLFV�
7KH�*DWHZD\�LV�LGHQWLILHG�E\�WKH�0RGEXV�VXSHUYLVRU�XVLQJ�WKH�XQLTXH�DGGUHVV�DVVLJQHG�ZLWKLQ�WKH�0RGEXV�QHWZRUN��7KH�
DGGUHVV�RI�WKH�*DWHZD\�LV�VHW�GXULQJ�WKH�FRQILJXUDWLRQ�SKDVH��
8S�WR����&DUHO�SHULSKHUDOV�FDQ�EH�FRQQHFWHG�WR�WKH�*DWHZD\���
7KH�FRPPXQLFDWLRQ�WR�WKH�&DUHO�SHULSKHUDOV�LV�PDQDJHG�DFFRUGLQJ�WR�D�master-slave VWUXFWXUH�LQ polling��ZKHUH�WKH�PDVWHU�
LV�WKH�*DWHZD\�DQG�WKH�VODYHV�DUH�WKH�&DUHO�SHULSKHUDOV��7KH�WUDQVPLVVLRQ�SURWRFRO�EHWZHHQ�WKH�*DWHZD\�DQG�WKH�
SHULSKHUDOV�LV�WKH�VWDQGDUG�&DUHO�SULYDWH�SURWRFRO��
7KH�IROORZLQJ�FDQ�EH�PDQDJHG�IRU�HDFK�SHULSKHUDO��

XS�WR�����DQDORJXH�YDULDEOHV� �LQFOXGLQJ�,�2�DQG�RWKHU�LQWHUQDO�SURJUDP�YDULDEOHV��
XS�WR�����LQWHJHU��YDULDEOHV�
XS�WR�����GLJLWDO�YDULDEOHV� �LQFOXGLQJ�,�2�DQG�RWKHU�LQWHUQDO�SURJUDP�YDULDEOHV��

7KH�GDWDEDVH�RI�WKH�YDULDEOHV�XVHG�E\�HDFK�LQGLYLGXDO�&DUHO�SHULSKHUDO�LV�DYDLODEOH�XSRQ�UHTXHVW��7KLV�GDWDEDVH�ZLOO�EH�RI�
UHIHUHQFH�WR�WKH�VXSSOLHU�RI�WKH�VXSHUYLVRU\�V\VWHP��VR�DV�WR�EH�DEOH�WR�DVVLJQ�D�VXLWDEOH�PHDQLQJ�WR�WKH�YDULDEOHV��
7KH�YDULDEOHV�FDQ�EH�UHDG�DQG�RU�ZULWWHQ�E\�WKH�VXSHUYLVRU�DFFRUGLQJ�WR�WKH�SHULSKHUDO�FRQQHFWHG�DQG�WKH�DSSOLFDWLRQ�
VRIWZDUH�XVHG��$VVLJQLQJ�D�YDOXH�IURP�WKH�VXSHUYLVRU�WR�D�UHDG�RQO\�YDULDEOH�ZLOO�KDYH�QR�HIIHFW��
�
�

���� *HQHUDO�LQIRUPDWLRQ�RQ�WKH�0RGEXV�-EXV�SURWRFRO�
7KH�0RGLFRQ�0RGEXV�3URWRFRO�LPSOHPHQWHG�LQ�WKH�&DUHO�*DWHZD\�IROORZV�WKH�SURWRFRO�GHVFULEHG�LQ�WKH�GRFXPHQW��

0RGLFRQ�0RGEXV�3URWRFRO�
5HIHUHQFH�*XLGH�

0DUFK��������3,�0%86������5HY��'�
�

7KH�0RGEXV�-EXV�SURWRFRO�LPSOHPHQWHG�LV�578��ZLWK�V\QFKURQLFLW\�EDVHG�RQ�WKH�WLPH�EHWZHHQ�WKH�FKDUDFWHUV��
7KH�FRQILJXUDWLRQ�LV�PXOWL�SRLQW�LQ�����RU�DOWHUQDWLYHO\�SRLQW�SRLQW�LQ������
7KH�DGGUHVV�VHQW�LQ�WKH�0RGEXV�SDFNDJH�LV�WKH�DGGUHVV�VSHFLILHG�GXULQJ�FRQILJXUDWLRQ�E\�WKH�FRPPDQG�writemb0��
�

������ &RPPXQLFDWLRQ�SDUDPHWHUV�
7KH�IROORZLQJ�FRPPXQLFDWLRQ�GDWD�EHWZHHQ�WKH�0RGEXV�VXSHUYLVRU�DQG�WKH�*DWHZD\�FDQ�EH�VHW�E\�WKH�XVHU��
�

3DUDPHWHU� 9DOXHV�WKDW�FDQ�EH�VHW�
EDXG�UDWH� ��������������������������
SDULW\� 1RQH��2GG��(YHQ��0DUN��6SDFH�

QXPEHU�RI�VWRS�ELWV� ������
� 7DEOH����������

�

������ 5HSUHVHQWDWLRQ�RI�WKH�GDWD�
7KH�YDULDEOHV�WUDQVIHUUHG�E\�WKH�*DWHZD\�WR�WKH�VXSHUYLVRU�DUH�GLJLWDO��DQDORJXH�DQG�LQWHJHU��
7KH�GLJLWDO�YDULDEOHV�DUH�FRGHG�E\�ELWV��LQ�HYHU\�E\WH�UHDG��FRPPDQGV����������RU�ZULWWHQ��FRPPDQGV����������WKH�ORZHU�
DGGUHVV�YDULDEOH�LV�DVVLJQHG�WR�WKH�OHVV�VLJQLILFDQW�ELW��DQG�WKH�KLJKHU�DGGUHVV�WR�WKH�PRUH�VLJQLILFDQW�ELW��
7KH�DQDORJXH�DQG�LQWHJHU�YDULDEOHV�DUH�WUDQVIHUUHG�XVLQJ�FRPPDQGV���������������FRUUHVSRQGLQJ�WR����ELW�:25'�
UHJLVWHUV��7KH�FRGLQJ�XVHG�LV�ELQDU\�ZLWK�WZR¶V�FRPSOHPHQW��
7KH�DQDORJXH�YDULDEOHV�DUH�UHSUHVHQWHG�LQ�WHQWKV��IRU�H[DPSOH��WKH�YDOXH������LV�WUDQVPLWWHG�DV�����K� ����G���WKH�LQWHJHUV��
RQ�WKH�RWKHU�KDQG��DUH�WUDQVIHUUHG�XVLQJ�WKH�HIIHFWLYH�YDOXH��IRU�H[DPSOH������LV�WUDQVPLWWHG�DV�����K� ����G���
�

������ 0D[LPXP�GDWDEDVH�OLPLWV�
7KH�PD[LPXP�QXPEHU�RI�YDULDEOHV�WKDW�FDQ�EH�WUDQVIHUUHG�E\�DQ�LQGLYLGXDO�&DUHO�SHULSKHUDO�WR�WKH�*DWHZD\�LV�WKH�
IROORZLQJ��
�

9DULDEOH�W\SH� 0D[LPXP�QXPEHU�
GLJLWDO� ����
DQDORJXH� ����
LQWHJHU� ����

� 7DEOH����������
�
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$V�UHJDUGV�WKH�0RGEXV��WKLV�WUDQVODWHV�LQWR��
�

9DULDEOH�W\SH� 0D[LPXP�QXPEHU�
GLJLWDO� ����

:25'�UHJLVWHU� ����
� 7DEOH����������

�

:$51,1*��WKH�&DUHO�DQDORJXH�DQG�LQWHJHU�YDULDEOHV�DUH�PDQDJHG�E\�WKH�0RGEXV�SURWRFRO�DV�:25'�YDULDEOHV�
�UHJLVWHUV���
7KH�DQDORJXH��LQWHJHU�DQG�GLJLWDO�YDULDEOHV�ZLWK�DGGUHVV���DUH�QRW�PDQDJHG�E\�WKH�&DUHO�SHULSKHUDOV��
�

������ 0RGEXV�-EXV�FRPSDWLELOLW\�
7KH�FRPPDQGV�RI�WKH�0RGEXV�-EXV�SURWRFRO�JXDUDQWHH�WKH�FRPSDWLELOLW\�EHWZHHQ�0RGEXV�DQG�-EXV��,Q�IDFW��WKH�EDVLF�
FRPPDQGV�WKDW�DUH�LQ�FRPPRQ�EHWZHHQ�0RGEXV�DQG�-EXV�KDYLQJ�WKH�VDPH�PHDQLQJ��
7KHVH�DUH�WKH�IROORZLQJ��
�

&RPPDQGV�LPSOHPHQWHG� �� �� �� �� �� �� ��� ���
7DEOH����������

�

������ 'HVFULSWLRQ�RI�WKH�FRPPDQGV�LPSOHPHQWHG�
7KH�IROORZLQJ�DUH�FRPPDQGV�LPSOHPHQWHG�LQ�WKH�*DWHZD\�SURJUDP��
�

02'%86�&200$1'6� 0($1,1*� 127(6�
����read coil status� UHDG�GLJLWDO�YDULDEOH�V�� REWDLQV�WKH�FXUUHQW�VWDWXV�RI�D�JURXS�RI�GLJLWDO�YDULDEOHV�
��� read input status� UHDG�GLJLWDO�YDULDEOH�V�� REWDLQV�WKH�FXUUHQW�VWDWXV�RI�D�JURXS�RI�GLJLWDO�YDULDEOHV�
����read holding register� UHDG�DQDORJXH�YDULDEOH�V�� REWDLQV�WKH�FXUUHQW�YDOXH�RI�RQH�RU�PRUH�DQDORJXH�YDULDEOHV�
����read input register� UHDG�DQDORJXH�YDULDEOH�V�� REWDLQV�WKH�FXUUHQW�YDOXH�RI�RQH�RU�PRUH�DQDORJXH�YDULDEOHV�
����force single coil� ZULWH�LQGLYLGXDO�GLJLWDO�YDULDEOH� IRUFHV�WKH�LQGLYLGXDO�GLJLWDO�YDULDEOH�WR�21�RU�2))�
����preset single register� ZULWH�LQGLYLGXDO�DQDORJXH�YDULDEOH� IRUFHV�DQ�DQDORJXH�YDULDEOH�WR�D�VSHFLILF�YDOXH�
����force multiple coils� ZULWH�D�VHULHV�RI�GLJLWDO�YDULDEOHV� IRUFHV�D�FRQVHFXWLYH�VHULHV�RI�GLJLWDO�YDULDEOHV�WR�D�GHILQHG�

VWDWXV��21�RU�RI�2))�
����preset multiple register� ZULWH�D�VHULHV�RI�DQDORJXH�YDULDEOHV� IRUFHV�D�FRQVHFXWLYH�VHULHV�RI�DQDORJXH�YDULDEOHV�WR�VSHFLILF�

YDOXHV�
� � 7DEOH����������

�

1RWH�WKDW�JLYHQ�WKH�YDULHW\�RI�PDFKLQHV�DYDLODEOH��&DUHO�GRHV�QRW�GLVWLQJXLVK�EHWZHHQ�LQSXW�YDULDEOHV��UHDG�RQO\��DQG�RXWSXW�
YDULDEOHV��UHDG�ZULWH���VR�WKDW�WKH�NQRZOHGJH�DQG�PDQDJHPHQW�RI�WKH�GDWDEDVH�LV�HQWUXVWHG�WR�WKH�SDUW�SUHVHQW�RQ�WKH�
VXSHUYLVRU���
&DUHO�RU�WKH�PDQXIDFWXUHU�RI�WKH�XQLWV�FRQQHFWHG�ZLOO�EH�DEOH�WR�SURYLGH�WDEOHV�RI�WKH�PHDQLQJV�RI�WKH�LQGLYLGXDO�YDULDEOHV�
SUHVHQW�LQ�WKH�FRQWUROV��
$OVR�QRWH�WKDW�JLYHQ�WKH�JHQHUDO�QDWXUH�RI�WKH�V\VWHP��WKH�*DWHZD\�UHVSRQGV�WR�PRUH�WKDQ�RQH�0RGEXV�FRPPDQG�LQ�WKH�VDPH�ZD\��
�

������ &RQVWUXFWLRQ�RI�D�0RGEXV�GDWDEDVH�IURP�D�&DUHO�RQH�
7KH�FRQVWUXFWLRQ�RI�D�GDWDEDVH�WKDW�FDQ�EH�LPSOHPHQWHG�RQ�D�0RGEXV�VXSHUYLVRU�PDQDJLQJ�D�&DUHO�SHULSKHUDO��ZLWK�
DGGUHVV����LV�FDUULHG�RXW�DV�IROORZV��
• WKH�&DUHO�GLJLWDO�YDULDEOHV�DUH�WUDQVIHUUHG�ZLWK�WKHLU�DGGUHVVHV�WR�WKH�0RGEXV�GDWDEDVH�DQG�DUH�UHDG��DV�VHHQ�DERYH��

XVLQJ�FRPPDQGV���RU����
• WKH�&DUHO�DQDORJXH�YDULDEOHV�DUH�WUDQVIHUUHG�ZLWK�WKHLU�DGGUHVVHV�WR�WKH�0RGEXV�GDWDEDVH�DQG�DUH�UHDG��DV�VHHQ�DERYH��

XVLQJ�FRPPDQGV���RU����
• WKH�&DUHO�LQWHJHU�YDULDEOHV�DUH�VHQW�WRJHWKHU�ZLWK�WKH�DQDORJXH�YDULDEOHV�DQG�DUH�WKHQ�WUDQVIHUUHG��ZLWK�WKHLU�DGGUHVVHV�

VXPPHG�WR�WKH�RIIVHW������GHF���WR�WKH�0RGEXV�GDWDEDVH�DQG�DUH�DOVR�UHDG��DV�VHHQ�DERYH��XVLQJ�FRPPDQGV���RU����
7KH�RWKHU�SHULSKHUDOV�DUH�SRVLWLRQHG�DV�IRU�WKH�ILUVW��VWDUWLQJ�IURP�WKH�RIIVHWV�VKRZQ�LQ�WDEOH��
�

&DUHO�SHULSKHUDO� 'LJLWDO�YDULDEOH�RIIVHW� $QDORJXH�YDULDEOH�RIIVHW� ,QWHJHU�YDULDEOH�RIIVHW�
SHULSKHUDO��� �� �� ����
SHULSKHUDO��� ���� ���� ����
SHULSKHUDO��� ���� ���� ����
SHULSKHUDO��� ���� ���� ����

���� ���� ���� ����
SHULSKHUDO�Q� �Q���
���� �Q���
���� �Q���
��������

���� ���� ���� ����
SHULSKHUDO���� ����� ����� �����

� � � 7DEOH����������
�
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7KH�0RGEXV�DGGUHVV�LV�WKHQ�FDOFXODWHG�E\�DGGLQJ�WKH�&DUHO�DGGUHVV�RI�WKH�YDULDEOH�WR�WKH�RIIVHW�WDNHQ�IURP�WKH�SUHYLRXV�
WDEOH��EDVHG�RQ�WKH�VHULDO�DGGUHVV�RI�WKH�SHULSKHUDO�WKDW�WKH�YDULDEOH�EHORQJV�WR��
*HQHUDO�UXOH��
• GLJLWDO�YDULDEOHV�� 0RGEXV�DGGUHVV� �&DUHO�DGGUHVV�������
��SHULSKHUDO�VHULDO�DGGUHVV������
• DQDORJXH�YDULDEOHV�� 0RGEXV�DGGUHVV� �&DUHO�DGGUHVV�������
��SHULSKHUDO�VHULDO�DGGUHVV������
• LQWHJHU�YDULDEOHV�� 0RGEXV�DGGUHVV� �&DUHO�DGGUHVV�������������
��SHULSKHUDO�VHULDO�DGGUHVV������
�
(;$03/(��
�
$''5(66,1*�3(5,3+(5$/�12����

7\SH�RI�&DUHO�YDULDEOH�� &DUHO�DGGUHVV�� 7\SH�RI�0RGEXV�YDULDEOH�� 0RGEXV�DGGUHVV��
'LJLWDO� �� &RLO� ��
'LJLWDO� �� &RLO� ��
'LJLWDO� ����� ���� ����
'LJLWDO� ���� &RLO� ����
'LJLWDO� ���� &RLO� ����
� � � �
$QDORJXH� �� 5HJLVWHU� ��
$QDORJXH� �� 5HJLVWHU� ��
$QDORJXH� ���� ���� ����
$QDORJXH� ��� 5HJLVWHU� ���
$QDORJXH� ��� 5HJLVWHU� ���
� � � �
,QWHJHU� �� 5HJLVWHU� ����
,QWHJHU� �� 5HJLVWHU� ����
,QWHJHU� ���� ���� ����
,QWHJHU� ���� 5HJLVWHU� ����
,QWHJHU� ���� 5HJLVWHU� ����

�
�
$''5(66,1*�3(5,3+(5$/�12���

7\SH�RI�&DUHO�YDULDEOH�� &DUHO�DGGUHVV�� 7\SH�RI�0RGEXV�YDULDEOH�� 0RGEXV�DGGUHVV��
'LJLWDO� �� &RLO� ������������
'LJLWDO� �� &RLO� ������������
'LJLWDO� ����� ���� ����
'LJLWDO� ���� &RLO� ��������������
'LJLWDO� ���� &RLO� ��������������
� � � �
$QDORJXH� �� 5HJLVWHU� ������������
$QDORJXH� �� 5HJLVWHU� ������������
$QDORJXH� ���� ���� ����
$QDORJXH� ��� 5HJLVWHU� �������������
$QDORJXH� ��� 5HJLVWHU� �������������
� � � �
,QWHJHU� �� 5HJLVWHU� ����������������
,QWHJHU� �� 5HJLVWHU� ����������������
,QWHJHU� ���� ���� ����
,QWHJHU� ���� 5HJLVWHU� ������������������
,QWHJHU� ���� 5HJLVWHU� ������������������

�
�
�
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�

$''5(66,1*�3(5,3+(5$/�12���
7\SH�RI�&DUHO�YDULDEOH�� &DUHO�DGGUHVV�� 7\SH�RI�0RGEXV�YDULDEOH�� 0RGEXV�DGGUHVV��
'LJLWDO� �� &RLO� ������������
'LJLWDO� �� &RLO� ������������
'LJLWDO� ����� ���� ����
'LJLWDO� ���� &RLO� ��������������
'LJLWDO� ���� &RLO� ��������������
� � � �
$QDORJXH� �� 5HJLVWHU� ������������
$QDORJXH� �� 5HJLVWHU� ������������
$QDORJXH� ���� ���� ����
$QDORJXH� ��� 5HJLVWHU� �������������
$QDORJXH� ��� 5HJLVWHU� �������������
� � � �
,QWHJHU� �� 5HJLVWHU� ����������������
,QWHJHU� �� 5HJLVWHU� ����������������
,QWHJHU� ���� ���� ����
,QWHJHU� ���� 5HJLVWHU� ������������������
,QWHJHU� ���� 5HJLVWHU� ������������������

�
127(��0RGEXV�DGGUHVV�PHDQV�WKH�DGGUHVV�UHFHLYHG�LQ�WKH�SDFNDJH�VHQW�E\�WKH�VXSHUYLVRU��
�
�

������ 'DWDEDVH�VHHQ�IURP�WKH�0RGEXV�VXSHUYLVRU�
,Q�WKH�0RGEXV�VXSHUYLVRU��WKH�RSHUDWRU�PXVW�UHVHUYH����E\WHV�IRU�WKH�GLJLWDO�YDULDEOHV������GLJLWDO�YDULDEOHV��DQG�����E\WHV�
IRU�WKH�DQDORJXH�YDULDEOHV������DQDORJXH�DQG�����LQWHJHU�YDULDEOHV���D�WRWDO�RI�����YDULDEOHV�IRU�HDFK�SHULSKHUDO��
7KH�*DWHZD\�VHQGV�DQ\�YDULDEOHV�QRW�SUHVHQW�RQ�WKH�SHULSKHUDO��LI�UHTXLUHG�E\�WKH�VXSHUYLVRU��ZLWK�WKH�YDOXH����
,Q�WKLV�ZD\��WKH�WUDIILF�RQ�WKH�OLQH�LV�JUHDWHU�WKDQ�QHFHVVDU\��\HW�WKLV�PDLQWDLQV�WKH�JHQHUDO�QDWXUH�RI�WKH�DSSOLFDWLRQ��LQ�WKH�
VHQVH�WKDW�WKH�GDWDEDVH�LV�VL]HG�IRU�WKH�&DUHO�SHULSKHUDO�ZLWK�WKH�JUHDWHVW�QXPEHU�RI�YDULDEOHV��
�
�

������ (UURU�FRGHV�
7KH�HUURU�PHVVDJHV�UHWXUQHG�E\�WKH�*DWHZD\�FRQIRUP�WR�WKH�0RGEXV�VSHFLILFDWLRQV��ZKLFK�LQYROYH�WKH�UHWUDQVPLVVLRQ�RI�WKH�
IXQFWLRQ�FRGH��ZLWK�WKH�PRUH�VLJQLILFDQW�ELW�VHW�WR����DQG�WKH�IROORZLQJ�E\WH�LQGLFDWLQJ�WKH�W\SH�RI�HUURU��
7KH�IROORZLQJ�FRPPDQGV�DUH�LPSOHPHQWHG�LQ�WKH�*DWHZD\�SURJUDP��
�

&RGH� 0RGEXV�GHVFULSWLRQ� &RQGLWLRQ�
�� Illegal function� 0HVVDJH�QRW�VXSSRUWHG�RU�QXPEHU�RI�YDULDEOHV�UHTXLUHG�JUHDWHU�WKDQ�OLPLW�

DOORZHG�
�� Failure in device� 3HULSKHUDO�QRW�\HW�LQLWLDOLVHG�RU�QRW�SUHVHQW�

�  7DEOH����������
�
:$51,1*�
3OHDVH�QRWH�WKDW�HDFK�*DWHZD\�LV�VHHQ�E\�WKH�0RGEXV�VXSHUYLVRU�DV�D�VLQJOH�0RGEXV�SHULSKHUDO��DQG�WKDW�HDFK�*DWHZD\�
PD\�LQ�WXUQ�FRQWURO�D�QHWZRUN�RI����SHULSKHUDOV�FRPPXQLFDWLQJ�ZLWK�WKH�&DUHO�SURWRFRO��
7KH�*DWHZD\�UHVSRQGV�WR�WKH�0RGEXV�VXSHUYLVRU�ZLWK�WKH�FRGH���PHVVDJH�HUURU�ZKHQ�D�UHTXHVW�LV�PDGH�IRU�D�YDULDEOH�IURP�
D�SHULSKHUDO�LQ�WKH�&DUHO�QHWZRUN�WKDW�LV�off-line��
7KH�0RGEXV�VXSHUYLVRU��EDVHG�RQ�WKH�DGGUHVV�RI�WKH�UHTXHVWHG�YDULDEOH�WR�ZKLFK�WKH�HUURU�FRUUHVSRQGV��LV�DEOH�WR�LGHQWLI\�
ZKLFK�&DUHO�VXE�QHWZRUN�SHULSKHUDO�KDV�EHHQ�LQWHUURJDWHG�DQG�FRQVLGHUV�RQO\�WKDW�RQH�WR�EH�RII�OLQH��
,Q�IDFW��DOO�WKH�SHULSKHUDOV�WKDW�DUH�VWLOO�on-line�FRQWLQXH�WR�UHVSRQG��YLD�WKH�*DWHZD\��WR�WKH�UHTXHVWV�IURP�WKH�VXSHUYLVRU��
�
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�

��� &RQQHFWLRQ�FDEOHV�DQG�KDUGZDUH�VHWWLQJV�
�

���� &RQQHFWLRQ�FDEOHV�
�

������ &RQQHFWLRQ�FDEOHV�IURP�*DWHZD\���&DUHO�SHULSKHUDOV�LQ�56����PRGH�
• 7KH�FRQQHFWLRQ�FDEOH�IURP�WKH�*DWHZD\�WR�WKH�&DUHO�SHULSKHUDOV��Carel Net�FRQQHFWRU��LQ�56����PRGH�UHFRPPHQGHG�

E\�&DUHO�PXVW�IHDWXUH���
• WZLVWHG�SDLU��
• VKLHOGHG��SUHIHUDEO\�ZLWK�FRQWLQXLW\�ZLUH��
• FURVV�VHFWLRQ�$:*��������PP���RU�$:*��������÷�����PP����
• FDSDFLWDQFH�EHWZHHQ�WKH�ZLUHV�OHVV�WKDQ����S)�P�
�Belden�PRGHOV������DQG�������IRU�H[DPSOH��PHHW�WKH�DERYH�UHTXLVLWHV��
• ZLWK�WKH�IROORZLQJ�SLQ�OD\RXW��
�

 

��
��
��
��
��

&DUHO�QHWZRUN�

G + - G + - 

120 Ohm 

.... 

*QG�

7[�U[��
7[�U[��

*DWHZD\��&DUHO�1HW�FRQQ���

��SLQ�PDOH�  
)LJ������������&RQQHFWLRQ�LQ�����PRGH�

�

������ &RQQHFWLRQ�FDEOHV�IURP�*DWHZD\���&DUHO�SHULSKHUDOV�LQ�56����PRGH�
7KH�FRQQHFWLRQ�FDEOH�IURP�WKH�*DWHZD\�WR�WKH�&DUHO�SHULSKHUDOV��Carel Net FRQQHFWRU��LQ�56����PRGH�UHFRPPHQGHG�E\�
&DUHO��FRGH���&���&�����PXVW�IHDWXUH���
• ��ZLUHV��
• VKLHOGHG��SUHIHUDEO\�ZLWK�FRQWLQXLW\�ZLUH��
• FURVV�VHFWLRQ�$:*����
• ZLWK�WKH�IROORZLQJ�SLQ�OD\RXW��
�

 

��
��
��
��
��

��
��

3HULSKHUDO�GLY��ER[��FRGH���&���&�����

�����SLQ�PDOH������������������������������������������������������������������SLQ�IHPDOH�

JQG�
U[��
U[��
W[��
W[��

JQG�
W[��
W[��
U[��
U[��

*DWHZD\��&DUHO�1HW�FRQQ���
��
��
��
��
��

 
)LJ������������&RQQHFWLRQ�LQ�����PRGH�

�
:$51,1*��3D\�DWWHQWLRQ�WR�SLQV���DQG���RI�WKH�FRQQHFWRU�RQ�WKH�*DWHZD\�VLGH��7KHVH�PXVW�EH�VKRUW�FLUFXLWHG�DV�VKRZQ�
LQ�WKH�ILJXUH����VKRUW�FLUFXLWHG�ZLWK������VKRUW�FLUFXLWHG�ZLWK����
�

������ &RQQHFWLRQ�FDEOHV�IURP�*DWHZD\���FRQILJXUDWLRQ�WHUPLQDO�
7KLV�FDEOH�DOORZV�WKH�*DWHZD\��config�FRQQHFWRU��WR�EH�FRQQHFWHG�WR�D�WHUPLQDO�RU�FRPSXWHU�IRU�WKH�LQLWLDO�FRQILJXUDWLRQ�
XVLQJ�WKH�SURJUDP�ORDGHG�RQ�WKH�GLVNHWWH�VXSSOLHG��2QFH�WKH�FRQILJXUDWLRQ�LV�FRPSOHWHG��WKH�FDEOH�VKRXOG�EH�UHPRYHG��
�
 

���SLQ�IHPDOH� ��SLQ�IHPDOH�

&�R�P�S�X�W�H�U�
��
��
��

��
��
��

U�[�
W�[�

J�Q�G�

W�[�
U�[�
J�Q�G�

*DWHZD\ �FRQILJ�FRQQ�� 

�RU�DOWHUQDWLYHO\������

 &�R�P�S�X�W�H�U�
��
��
��

U�[�
W�[���

�� W�[�
U�[�

�� J�Q�G�J�Q�G�

*DWHZD\ �FRQILJ�FRQQ�� 

��SLQ�IHPDOH���SLQ�IHPDOH� �
)LJ����������
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�

������ &RQQHFWLRQ�FDEOHV�IURP�*DWHZD\���VXSHUYLVRU�3&�LQ�56����PRGH�
7KH�FRQQHFWLRQ�FDEOH�EHWZHHQ�WKH�*DWHZD\�DQG�WKH�VXSHUYLVRU�3&�LQ�0RGEXV�PD\�EH�DQ�56����VWDQGDUG��FRQQHFWHG�WR�WKH�
modem�FRQQHFWRU��RU�DOWHUQDWLYHO\�56�����FRQQHFWHG�WR�WKH�rs422/485�FRQQHFWRU���
�
7KH�IROORZLQJ�GLDJUDPV�VKRZ�WKH�56����FRQQHFWLRQ��
 

I�  P�L�Q�D�����S�R�O�L� I�H�P�P�L�Q�D���S�R�O�L�

&�R�P�S�X�W�H�U�
��
��

U�[�
W�[�

��
��

W�[�
U�[�

�� J�Q�G� ��J�Q�G�

*DWHZD\ �PRGHP�FRQQ�� 

���SLQ�IHPDOH� ��SLQ�IHPDOH� RU�DOWHUQDWLYHO\�

 

I�H�P�P�L�Q�D��� S�R�O�L� I�H�P�P�L�Q�D���S�R�O�L�

&�R�P�S�X�W�H�U�
��
��
��

U�[�
W�[���

�� W�[�
U�[�

�� J�Q�G�J�Q�G�

*DWHZD\ �PRGHP�FRQQ�� 

��SLQ�IHPDOH���SLQ�IHPDOH� �
)LJ����������

�
,Q�DQ\�FDVH�UHIHU�WR�WKH�VSHFLILFDWLRQV�RI�WKH�VXSHUYLVRU�3&�IRU�RWKHU�W\SHV�RI�FRQQHFWLRQ��
7KH�*DWHZD\�PDQDJHV�RQO\�WKH�tx�DQG�rx�VLJQDOV��
�

������ RQQHFWLRQ�FDEOHV�IURP�*DWHZD\���VXSHUYLVRU�3&�LQ�56����PRGH�
7KH�FRQQHFWLRQ�FDEOH�EHWZHHQ�WKH�*DWHZD\�DQG�WKH�VXSHUYLVRU�3&�LQ�0RGEXV�PD\�EH�DQ�56����VWDQGDUG��FRQQHFWHG�WR�WKH�
modem�FRQQHFWRU��RU�DOWHUQDWLYHO\�56�����FRQQHFWHG�WR�WKH�rs422/485�FRQQHFWRU���
7KH�IROORZLQJ�GLDJUDPV�VKRZ�WKH�56����FRQQHFWLRQ��
�

 

��SLQ�PDOH 

&�R�P�S�X�W�H�U�
��
��
����

J�Q�G�
W�[�����U�[�
W�[�����U�[���

*DWHZD\ �UV��������FRQQ�� 

�
�

)LJ����������
�
7KH�SLQ�OD\RXW�RQ�WKH�3&�VLGH�LV�QRW�VKRZQ��LQ�WKDW�WKLV�YDULHV�GHSHQGLQJ�RQ�WKH�VXSHUYLVRU\�V\VWHP�XVHG��
�

���� -XPSHUV�
2SHQLQJ�WKH�FRYHU�RI�WKH�*DWHZD\��UHIHU�WR�WKH�ZDUQLQJV�GHVFULEHG�LQ�,QVWDOODWLRQ��DOORZV�DFFHVV�WR�WKH�IRXU�MXPSHUV�
SUHVHQW�RQ�WKH�ERDUG��PDUNHG�$��%��&��'��WKH�PHDQLQJV�RI�ZKLFK�DUH�VKRZQ�LQ�WKH�IROORZLQJ�WDEOH��
�

 

�
)LJ��������

�
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�
7KH�PHDQLQJV�RI�WKH�MXPSHUV�$��%��&��'�VKRZQ�LQ�)LJ���������DUH�WKH�IROORZLQJ��
�

-XPSHUV� 'HVFULSWLRQ� 0DQDJHG�LQ�WKH�0RGEXV�
*DWHZD\�

$�LQ�SRVLWLRQ����� HQDEOH�����VHULDO�SRUW�WR�WKH�VXSHUYLVRU��FRQVHTXHQWO\�
GLVDEOLQJ�RS422/485 PRGH�DQG�WKH�FRUUHVSRQGLQJ�SRUW��

\HV�

$�LQ�SRVLWLRQ����� HQDEOH�56��������VHULDO�SRUW�WR�WKH�VXSHUYLVRU��FRQVHTXHQWO\�
GLVDEOLQJ�����PRGH�DQG�WKH�FRUUHVSRQGLQJ�modem�SRUW��

\HV�

%�LQ�SRVLWLRQ����� LI�MXPSHU�µ$¶�LV�LQ�SRVLWLRQ������HQDEOHV�FRPPXQLFDWLRQ�LQ�
����PRGH�ZLWK�RXWSXW�WKURXJK�WKH�56��������SRUW�

\HV�

%�LQ�SRVLWLRQ����� LI�MXPSHU�µ$¶�LV�LQ�SRVLWLRQ�����HQDEOHV�FRPPXQLFDWLRQ�LQ�����
PRGH�ZLWK�RXWSXW�WKURXJK�WKH�56��������SRUW�

QR�

&�LQ�SRVLWLRQ����� HQDEOH�FRPPXQLFDWLRQ�WR�WKH�QHWZRUN�RI�&DUHO�LQVWUXPHQWV�
�RXWSXW�WKURXJK�WKH�carel net SRUW��LQ�����PRGH�

\HV�

&�LQ�SRVLWLRQ����� HQDEOH�FRPPXQLFDWLRQ�WR�WKH�QHWZRUN�RI�&DUHO�LQVWUXPHQWV�
�RXWSXW�WKURXJK�WKH�carel net SRUW��LQ�����PRGH�

\HV�

'�LQ�SRVLWLRQ�12� WKH�VLJQDO�UHOD\�LV�1RUPDOO\�2SHQ��SRZHU�UHOD\���:���9$���
�$��

QR�

'�LQ�SRVLWLRQ�1&� WKH�VLJQDO�UHOD\�LV�1RUPDOO\�&ORVHG��SRZHU�UHOD\���:���9$���
�$��

QR�

� � 7DEOH��������
�
,Q�VXPPDU\�
3RVLWLRQ�RI�WKH�MXPSHUV�IRU�FRPPXQLFDWLRQ�WR�WKH�&DUHO�SHULSKHUDOV��
-XPSHUV� &DUHO�VLGH�LQ����� &DUHO�VLGH�LQ�����

&� ���� ����
� � 7DEOH��������
�
3RVLWLRQ�RI�WKH�MXPSHUV�IRU�FRPPXQLFDWLRQ�WR�WKH�VXSHUYLVRU��
-XPSHUV� 0RGEXV�VLGH�LQ����� 0RGEXV�VLGH�LQ�����

$� ���� ����
%� LQGLIIHUHQW� ����

� � 7DEOH��������
�
�

���� 'HIDXOW�FRQILJXUDWLRQ�
7KH�GHIDXOW�FRQILJXUDWLRQ�VHHV�WKH�IROORZLQJ�FRQQHFWLRQV��

����WR�WKH�FRPSXWHU�IRU�FRQILJXUDWLRQ��
����WR�WKH�0RGEXV�VXSHUYLVRU\�V\VWHP��
����WR�WKH�&DUHO�QHWZRUN��VWDUWLQJ�IURP�VRIWZDUH�YHUVLRQ������

�
3RZHU�VXSSO\����9DF�
�
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�

�� 7HFKQLFDO�VSHFLILFDWLRQV�
3RZHU�VXSSO\� 7KH�SRZHU�VXSSO\�RSWLRQV�DYDLODEOH��FDQ�EH�VHOHFWHG�XVLQJ�faston�WHUPLQDOV�LQVLGH�WKH�ER[��DUH��

���9DF��������������������GHIDXOW�
���9DF��������������������
����9DF��������������������

3RZHU� �9$�
2SHUDWLQJ�WHPSHUDWXUH� ��·�����&�
6WRUDJH�WHPSHUDWXUH� ����·�����&�
2SHUDWLQJ�FRQGLWLRQV� ��·����5+�QRQ�FRQGHQVLQJ�
6WRUDJH�FRQGLWLRQV� ��·����5+�QRQ�FRQGHQVLQJ�
0LFURSURFHVVRU� ,QWHO����������0+]�
3URJUDP� UHVLGHQW�LQ���.% EPROM��
+DUGZDUH�FRQILJXUDWLRQ� 7KH�GHIDXOW�FRQILJXUDWLRQ�IHDWXUHV�WKH�IROORZLQJ�FRQQHFWLRQV��

56���������WR�WKH�FRPSXWHU�IRU�FRQILJXUDWLRQ�
56���������WR�WKH�0RGEXV�VXSHUYLVRU�3&��MXPSHU�$�LQ�����DQG�%�LQ������
56���������WR�WKH�QHWZRUN�RI�&DUHO�SHULSKHUDOV�

3URWRFRO�RQ�SHULSKHUDO�VLGH� 56����56����ZLWK�&DUHO�SULYDWH�FRPPXQLFDWLRQ�SURWRFRO�
3URWRFRO�RQ�VXSHUYLVRU�VLGH� 56����56����ZLWK�0RGEXV�-EXV�FRPPXQLFDWLRQ�SURWRFRO�
� 7DEOH������
�

���� 0HFKDQLFDO�GLPHQVLRQV�
7KH�IROORZLQJ�VKRZV�WKH�GLPHQVLRQV�RI�WKH�*DWHZD\�FDVH��PP��

 

 
�

)LJ��������
�
�
�
�
&DUHO�UHVHUYHV�WKH�ULJKW�WR�PRGLI\�RU�FKDQJH�LWV�SURGXFWV�ZLWKRXW�SULRU�QRWLFH��



 

 

�

�

�
�
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