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���#����$%�������&'()*+,-./�012,-�34/

5�6789�����:;�<=>?���6���@�4/���#AB��!�&

CDEFGH,-I���J�KLMN9$%OP" 

Q S7-200*+ PLCR09 STEP 7-Micro/WIN��STUV SIMATIC# IEC1131-3W

�$%XY9,-I�SIMATIC � PLC Z09,-I�KL[\]��R0������

���� �����"IEC1131-3 �����������^_�`,-I	,-ab�

c�R0���#�� �W�����"SIMATIC,-I9d2,-e� IEC1131-3	9

^_,-"SIMATIC ,-# IEC1131-3 	9^_,-*fgehi"j�klmno

SIMATIC,-" 

1�����Ladder Diagram��	
�� 

���������p'09)������"�qrs>?�AB��*f9t

u"�vwC���xy�?z{|}~�>?�AB��{|a�������(1�AB

��{|�E�q9���������g�����9�0"����OP�������

�
���#������
9>?�AB��{|9e�m�����	9��e����

�9?��� 9>?�Je���¡�9>?������0@�¢��
>?�AB��

{|9
£¤¥¦§�¨"LAD��,-
 3©$%�ª� 

«1¬m�  

m®¯<�°±²T;³ ´£�µ¶·� ²T!"CPU ¸L¹t�m®¯@�

�mº,»9¡¼�º½¾«¿ CPU�¡¼�9ÀOP¬"Áº6Â«ÃÄ¬� 1@��Å

Æ��Ç�&C"�ÈÉÀOP9Ê6e�Ë��0Ì�	�'´m�'Ím�3R0

Î6Ê" 

2 ��������	
 PLC �� ��
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 �������	
���� S7-200� 

«2¬ÏÐ�  

ÏÐ�Å°ÑÒÓ�&C°ÑÔÕ?Öq��³ 9,Å×�Ô�!·� 9°Ñ²

T!"ÏÐØÙÔm./9AB¸ÈÒÓ� 1@�Æ��Ç�3Ú�ÏÐ�RÏÐ�?ÛP�

CPUkÏÐ9ºÜÝ,»9¡¼�9ºÞº� 1�AB¸ÈÒÓ� 0�ÏÐe&?�¡¼�9

ºÞ 0"¿ÏÐ<� CPU �¡¼�9ßOP"PLC à0áâ¹t9vPãª�ä3�0Ì�

	�å©ÏÐc�R0)Ê" 

«3¬,-æ�,-æ<�)2açè9��";»@���6�F6é¸È,-!"ê

Æ��Ç&C,-æ@�KL,-æä<�9��" 

���µëAB£*�ì/íîï�ìïc���ðÀ#ñòãó"�%ô ìõ:	

j�kíîïö÷"� 2-1����Å:" 

� 2-1  ������� 

��� ��� 

 

�� 1 

LD     I0.0 

O      Q0.0 

AN    T37 

=    Q0.0 

TON   T37, +50 

�� 2 

LD    I0.2 

=    Q0.1 

	
�� 

 

2�����Statement List��	
�� 

���������0øùúû®qtu�9)������"������

����ÈÉ	9ü���ý'�þ�à0øùúû®q�ÅOP��" 

���������
�+�m� 

«1¬à0úû®q�ÅOP����
i�û��ós��9�m" 

«2¬����9��	à0úû®�Å��
ósOP9�m���Î�ÈÉ9
��

L����" 

«3¬0��ST�3k�����������;� 2-1äÅ" 

3������Function Block Diagram�FBD��	
�� 

�� �������à0AB�?Ö9�����
6�?Ö$�9}�i���"

�� �,-(°±�°Ñï·AB£*�6./"0 STEP 7-Micro/WIN��STk� 2-1

äÅ9������ FBD ��;� 2-1 äÅ"ã�9ØÙ�AB¸È9°±����Ù�
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�� 2  ���������� PLC �� 

°Ñ���°±°Ñ�9��Ð�ÅÆýÇ¸È��¯�Ø���Û" 

4��	������Sequential Function Chart��	
� 

����������� q�E!q9)����"à0������9t

u���*f"ì�#$©%*f�&��±'�R*f9OP�
()9*��ós��}

~#OP}~��+,9-&�ós�9ìv��#./ñò"������90123

�4��5��5²T#ÛP"������·�m;� 2-2äÅ" 

� 2-2  �	
��� 

�	
��� �� 

 

�����	
������������������ 

�������� !"#$�%&'�()���*+� ,

-��#$./�01./� 

23&�45678����94':;�<=�  

>?@A)BC�DE���FGHI�J�)BCI�KLM

HNO�PQ�RS���NO./T��UV 

������ � ��������

ºOP,-� PLC '09$%,-����,-
m#ÏÐW5X�m6ì'´

m#'ÍmW��ª����,-
��F·°Ñ!AB£*�ºOP,-�7�8$%9

ºAB¸È#��" 

1������������� ! LD/LDN/= 

«1¬,-��� 

LD«Load¬�'´mAB¸È9´9"�����:��ØÙ;ÏFÏÖìUm<=9

>?)©'´m" 

LDN«Load not¬�'ÍmAB¸È9´9«¿�OP69ÃÄ@A¬������:�

�ØÙ;ÏFÏÖìUm<=9>?)©'Ím" 

=«OUT¬�°Ñ,-������:�ÏÐBÛ"��)2Tc�R0)Ê" 

«2¬,-Cª;� 2-3äÅ"   

� 2-3  LD/LDN�OUT����� 

��� ��� ��� 

 

�� 1 

LD   I0.0    //WX3YZ[ 

=     Q0.0   //\]
^ 

�� 2 

LDN  I0.0    //WX3_Z[ 

=     M0.0   //\]
^ 

LD/LDN���`a 

IbQbMbSMbTbCbVbS 

c=deOUTf���`a 

QbMbSMbTbCbVbS 

D(� 

1¬m<� CPU�¡¼�9ÀOP�'´m#¡¼�9ºÃÄ)E�'Ím#¡¼

�9ºÃÄ�A"0Ì�	�)m�R0Î6Ê" 
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 �������	
���� S7-200� 

;�¡¼� I0.09ÃÄ� 1�:��9'´m I0.0Ô&��Å���3&C����9

'Ím I0.0F´��Å��e�&C"¡¼� I0.09ÃÄ� 0�:��9'´m I0.0F´�

�Å��e�&C����9'Ím I0.0Ô&��Å���3&C" 

2¬ÏÐ<� CPU�¡¼�9ßOP�#ÏÐØÙ9AB¸ÈÒÓ�Æ1Ç��Å���7

Ú�ÏÐ�CPUkÁÏÐä��9¡¼�9ºÞº�Æ1Ç�#ÏÐØÙ9AB¸ÈÒÓ�Æ0Ç�

�Å��e�7Ú�ÏÐ�CPU kÁÏÐä��9¡¼�9ºß±Æ0Ç"0Ì�	��)

ÏÐc�R0)Ê" 

«3¬LD�LDN�= ,-R0D(� 

LD�LDN ,-0s�°±GH;Ï«°±;Ï¬�I9Ôm�J�� OLD�ALD,-

J�R0sìUKÖ9´L" 

Æ=Ç,-0s Q�M�SM�T�C�V�S"`e�0s°±MNO¡� I"°Ñ�eP

Q?@���ÏÐ�R�R0MFMN��e0 Q"Æ=Ç�3gIR0S�Ê�`e�TI"

;� 2-1äÅ" 

 

g 2-1  \]hE �ijk& 

2�"#$% ! A/AN 

«1¬,-��� 

A«And¬��OP�����	�ÅTIUÔ8©'´m" 

AN«And not¬��ýOP�����	�ÅTIUÔ8©'Ím" 

«2¬,-Cª;� 2-4äÅ" 

� 2-4  A/AN ���� 

��� ��� 

 

�� 1 

LD  I0.0    //WX3YZ[ 

A   M0.0   //l3YZ[ 

=   Q0.0    //\]
^ 

�� 2 

LD  Q0.0  //WX3YZ[ 

AN  I0.1  //l3_Z[ 

=   M0.0  //\]
^ 

A   T37   //l3YZ[ 

=   Q0.1  //\]
^ 

A/AN���`aIbQbMbSMbTbCbVbS 

«3¬A/AN,-R0D(;� 2-5äÅ" 

� 2-5  A/AN������ 

AbANmnSZ[ojpqhE 

 

�� 1 
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�� 2  ���������� PLC �� 

 �� 

ojrSq[s=tu.�vwk& ALD

hE 
 

xyz{|�}�e~\�a����b

�����\]a����f� ��:k

&c=dhE 
 

xy�g���}�|�����p�k

&c=dhE 
 

3�"#&% ! O/ON 

«1¬,-�� 

O«Or¬�FOP�����	�ÅgIUÔ)©'´m" 

ON«Or not¬�FýOP�����	�ÅgIUÔ)©'Ím" 

«2¬,-Cª;� 2-6äÅ" 

� 2-6  O/ON���� 

��� ��� ��� 

 

�� 1 

LD   I0.0 

O    I0.1    

ON   M0.0 

=     Q0.0 

 

�� 2 

LDN  Q0.0 

A    I0.2 

O    M0.1 

AN   I0.3 

O    M0.2 

=    M0.1 

ON��`a 

IbQbMbSMbVbSbTbC 

«3¬O/ON,-R0D(� 

O/ON,-�P�gI)©m,-�VÔ�LD/LDN,-WX0�¿�MYZ9LD/LDN

,-ä[»9mgI)©m��3U\R0" 

#1gIUÔW©3	m9TIKÖ@�]à0 OLD,-" 

4�'(�)$% ! ALD 

«1¬,-��� 

ALD� Æ�ÇOP�0sTIUÔ�©gI?Ö./9?Ö " 

«2¬,-Cª;� 2-7äÅ" 

«3¬ALD,-R0D(� 

gI?Ö �YZ?ÖTIUÔ@�R0 ALD ,-"ìU9!m0 LD/LDN ,-�g

I?ÖÒ^XR0 ALD,-�YZ?ÖTI" 

�3�ÊR0 ALD,-TI�©gI?Ö �UÖ6�_
Ë�";� 2-7äÅ" 
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 �������	
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� 2-7  ALD���� 

��� 

 

 

rSij�u� 

��� 

 
 

��� ALDhE���` 

5�'(�)&% ! OLD 

«1¬,-��� 

OLD� ÆFÇOP�0sgIUÔ�©TI?Ö./9?Ö " 

«2¬,-Cª;� 2-8äÅ" 

� 2-8  OLD����� 

��� ��� ��� 

 

 
 

OLDhE���` 

 

«3¬OLD,-R0D(� 

gIUÔ`©TIUÖ@�MUÖ9!m3 LD�LDN´9�gIÒ^X0 OLD"  

�3�ÊR0 OLD,-gI�©TI?Ö �UÖ6�_
Ë�" 

a: 2-1bcÂ� 2-2äÅ����ßÑ��9���" 

 

g 2-2  � 2-1g 
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6���*+),- 

S7-200 *+à0def9Òg�0sh¡AB¸ÈÒÓ·Fm9ÜÝ�i�ABjf"

S7-200*+ PLC	
)© 9k9jf"��lmFmhn��9jfOP" 

«1¬,-9��"jfOP,-0s<�ÏÖ9ìUm"������@�o'p�

�©ìU?Ö�@�)©F).m��9qr�;� 2-9äÅ�#à0Yu,-ei��ß

��0jfOP,-:�ãóÜk� 2-9äÅ���������" 

� 2-9   !���� 

��� ��� 

 
  

LPS«±f¬,-�LPS,-sftuç�Xv±jf�f	�q6ÂwÊ�5)k�f

xuvÑyz" 

LRD«Àf¬,-�LRD,-sABjf{|k9uç��ft�2-9k6Âe��jf

_
v±#}Ñ"`�ft9uyz" 

LPP«Ñf¬,-�LPP,-sjf}Ñ)~��{|~9u���9ftu��ft6

Â&f�yz" 

LPS�LRD�LPP,-9OPC�;� 2-10äÅ"�	 ivx�¡¼�f¦9Fm9ÜÝ" 

� 2-10  LPS/LRD/LPP�����"� 

LPS#!$ LRD%!$ LPP&!$

   

«2¬,-Cª;� 2-9äÅ"  

«3¬,-R0D(�ABjf,-�3��R0�p�� 9k" 

�h��ÜÝ,�e�����±f,- LPS#Ñf,- LPP�]/�R0�pX)

ÊÀfOP�R0Ñf,- LPP" 

jf,-_
OP6" 
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 �������	
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7�.//0/ ! S/R 

«1¬,-�� 

Þº,- S�R�°±
�X&!9º S-bit´99 N ©ºÞÆ1ÇghV" 

çº,- R�R�°±
�X&!9º S-bit´99 N ©º�Æ0ÇghV" 

«2¬,-Cª·0�;� 2-11äÅ" 

� 2-11  S/R���� 

S/R���� S/R��'( 

��g ��� 

S-bit 

�(   ) 

N 

S S-bit,N 

R-bit 

�(   ) 

N 

R S-bit,N 

  

«3¬,-R0D(� 

��)2T«�)O¡�9º¬�3�ÊR0 S/R,-«�Æ=Ç,-e�¬" 

(s�¹tvPãª�êÞº�çº,-�@
�@�ß�XZ9,-�
���" 

OP6 N ��VB�IB�QB�MB�SMB�SB�LB�AC�'��*VD�*AC�*LD"@

u����0�255"6ÂXY����" 

OP6 S-bit��I�Q�M�SM�T�C�V�S�L"6ÂXY��øù" 

Þºçº,-&'/�R0�J�38�R0F�,-æJ�R0" 

a: 2-2b$%º,-õ:�;� 2-12äÅ" 

� 2-12  )*+��,( 

���$ ���$
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a: 2-3bABjf,-�õ:�;� 2-13äÅ" 

� 2-13  -. !���,( 

��� ��� 

 

�� 1 

LD     I0.0 

LD     I0.1 

LD     I2.0 

A      I2.1  

OLD 

ALD 

=      Q0.0 

 

�� 2 

LD     I0.0 

LPS 

LD     I0.5 

O      I0.6 

ALD 

=      Q7.0 

LRD 

LD     I2.1 

O      I1.3 

ALD 

=      Q6.0 

LPP 

A      I1.0 

=      Q3.0 

8�RS"12 !  

RS��,-��Þº���,-«SR¬#çº���,-«RS¬" 

Þº�����)©Þº��9�¡��êÞº�¯«S1¬#çº�¯«R¬�� 1@�

°Ñ� 1�çº�����)©çº��9�¡��êÞº�¯«S¬#çº�¯«R1¬�

� 1@�°Ñ� 0"Bit�60s,»"ÞºF�çº9º2T" 

RS��,-���®�·AM,-��9�u�;� 2-14äÅ"RS��,-9


�OP6;� 2-15äÅ" 

� 2-14  RS/01��234� 

�� SR SI R 5&6bit7 

0 0 ������ 

0 1 0 

1 0 1 

���� 

Z hE 

 1 1 1 

�� RS S RI 5&6bit7 

0 0 ������ 

0 1 0 

1 0 1 

:��� 

Z hE 

 1 1 0 
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���� S7-200� 

� 2-15  RS/01���89��� 

5:/5& �;<= ��� 

S1bR BOOL IbObVbMbSMbSbTbCb�¡ 

SbR1bOUT BOOL IbObVbMbSMbSbTbCbLb�¡ 

Bit BOOL IbObVbMbS 

a: 2-4bRS��,-�õ:�;� 2-16äÅ" 

� 2-16  RS/01���,( 

��� >� 

 

 

������ � ������

S7-200 *+ PLC 9»@���� @���@�G��@9"å©»@��
)© 16

º9êYuO¡�03¡�êYu«16 º®¯�6¬�)© 16 º9 ÞuO¡�03¡�@

�9�»u�¡
)ºÃÄº�A�Mm9ÃÄ" 

1�3-45 

S7-200*+ PLC»@�µvPãªì¢5X»@�"M,-Cª;� 2-17äÅ" 

� 2-17  ?>1����� 

��� ��� �� 

 

TON  T¢¢�PT 

 

TONR T¢¢�PT 

 

TOF  T¢¢�PT 

TON—��£.¤.¥ 

TONR—¦§���£.¤.¥ 

TOF—¨�£.¤.¥ 

INmk�\�©�hEª�«\�¤.¥�}

¬eT¢¢f�®� T0-T255�PTm¯�°\

�©�±�¯�°� 32767�PT�`²³�a

INT� 

PT��`@aIW�QW�MW�SMW�T�C�

VW�SW�AC�3` 

2�67 

µ@$£¤ì�:
 1ms�10ms�100ms ¢�»@�"à0e�9@$^_�»@¥\�

»@��#»@�¦�9ãªJe�" 
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�� 2  ���������� PLC �� 

«1¬»@¥\#»@�� 

»@�9vP����R�°±
�X�êYu PT � PLC � 9@$£¤G 1 �6�

ê�6u5sF!s»@�9 ÞuX�ÃÄºÞ 1"M	�p��@8º�@$£¤9§\�

6�»@¥\�&»@�°±
���ÃÄº°Ñ
��oC9@��»@@��¿�»@@

�= Þu¨@$"êYuO¡�� 16bit�p5�6u� 32767�(��©Èe�ìª«9»

@�9�»@���"CPU22X*+ PLC9 256©»@�ì¬ TON«TOF¬# TONRvPã

ª�3· 3�@$^_�;� 2-18äÅ"�@$®5�»@@�®¯�`¥\®°" 

� 2-18  ?>1�<= 

@�A� >)6ms7 BC?>DE6s7 ?>1F 

1 32.767 T0�T64 

10 327.67 T1-T4�T65-T68 TONR 

100 3276.7 T5-T31�T69-T95 

1 32.767 T32�T96 

10 327.67 T33-T36�T97-T100 TON/TOF 

100 3276.7 T37-T63�T101-T255 

«2¬1ms�10ms�100ms»@�9¦�ãªe� 

1ms »@�å± 1ms ¦�)Ê��¹t²³#�<�Î£�¿à0	F¦�ãª"�

�ê¹t²³a¯@��)©²³���"�Ê¦��MêYu�)©¹t²³�e)»hV

)E" 

10ms »@�:(*f�å©¹t²³´9�Û¦�"(så©¹t²³�c¦�)Ê�

´�åÊ�<�³��MêYu�'6" 

100ms»@�:�Á»@�,-KL@¦�"�)²KL9,-�¿�R0¦�X9ÒÓ�

ý'®�µ'9+Ö�R0ãó�¶"̀ �ê·��;ÓÁ»@�9,-e�å©²³�KL�

»@�¸e�·@¦����¹EÑ�" 

3�862 !3-9: 

�Zj�k&���0!ãZì§ºu&?»@Y�
û�9&?»@Y�F?»@Y

¢�»@�9R0ã�" 

«1¬&?»@»@�«TON¬,-vP�� 

�·@ì¼;� 2-19äÅ"ê I0.0Ô&@¿R��«IN¬°±
�@�BÛ T37´

9�@�êYu& 0´9½G��@��»u PT@�T37ÃÄºÞ 1�M'´m T37Ô&�

BÛ Q0.0°Ñ�MXêYu¾G¿�`eÀÁÃÄº"êYu9p5u� 32767"ê I0.0ì

F@�R��Î��T37çº�êYu� 0�ÃÄºJ� 0�¿Kç�9ÃÄ"# I0.0Ô&@

�Â��»u¸F´�T37:Ã¿çº�Q0.0eÄ
°Ñ" 

«2¬û�Y&?»@»@�«TONR¬,-vP�� 

R��«IN¬°±
�«Ô&¬@�»@�´9�@�êYu½G�êYu5sF!s

 Þu«PT¬@�°ÑÃÄºÞ 1"R��°±Î�«F´¬@�êYuhV«û�¬�R�

�«IN¬ÅÊÔ&
�@���û�u9$�	½G�@" 
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 �������	
���� S7-200� 

� 2-19  GHI>?>16TON7��J�'( 

��� ��� 

 

NETWORK 1  // Ae10f100´µ¶ 1µ·I�100´µ¤.¥ T37¸. 

// I0.0_==T37F¹&�I0.0¨Y=º»�:¼ T37 

LD   I0.0 

TON  T37 +10 

NETWORK 2  // T37�½¤.¥ T37¾¿ 

LD   T37 

=   Q0.0 

>� 

 

 

���TONR ;<=>'?6862@A��0/ ! R BC0/,-�D0/��E

F6�862DG/HI�JKLM/. 0N 

�ì¼;� 2-20äÅ"; T1�ê°± IN� 1@�»@��@�ê IN� 0@�MêY

uhVgeçº��Ê IN Å� 1 @�T1 êYu&�hVu´9Æ	¿�kêYu��»u

PTÇa�êYu5s!s�»u@�T1ÃÄºÞ 1�BÛ Q0.0
°Ñ�3X¿R INÅ� 0�

JeÄR T1çº�1R T1çº��]R0çº,-" 

� 2-20  KL=GHI>?>16TONR7��J�'( 

��� ��� 

 

NETWORK 1  //10´µ TONR¤.¥A PT=e100¢10´µf 

              ¶ 1µ.¸. 

LD I0.0 

TONR T1 +100 

NETWORK 2  //T1�½¤.¥ T1¾¿ 

             //A¤.¥ÀÁÂÃ 1µI�ÄY Q0.0 

LD T1 

= Q0.0 

NETWORK 3  //TONR¤.¥vw½Å@ TÆÇ�:¼hE:¼ 

             //È I0.1ÄY.�:¼¤.¥ T1eÈ���f 

LD I0.1 

R T1 1 

 

I0.0 

10(100ms)=1s 

���=32767 
��=10 

T37����

T37 	 
Q0.0 
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�� 2  ���������� PLC �� 

 �� 

>� 

 

«3¬F?»@Y»@�«TOF¬,-vP�� 

F?»@Y»@�0q�°±F´�»@)ï@�X�ÈF´°Ñ"R��«IN¬°±


�@�»@�°ÑÃÄºÃ¿Þ 1�êYuçº� 0"R��«IN¬F´@�»@�´9�@�

êYu& 0½G�êYuÚ� Þu@�»@�ÃÄºçº� 0�gÉÊ�@�êYuhV" 

;Ó°±F´9@��s »@��»@�¾hVÔ&"IN ÅÔ&@�»@�êYu¾

�� 0"F?»@»@�9�0�·@ì¼;� 2-21äÅ" 

� 2-21  MHI>=?>16TOF7��J�'( 

���6LAD7 ���6STL7 

 

NETWORK 1 // Ae100¢10´µf¶ 1µ·I�10´µ¤.¥

T33¸. 

// I0.0_=É¨Y=T33F¹&�I0.0¨YÉ_==º»�:¼ T33 

LD I0.0 

TOF T33 +100 

NETWORK 2 // ¤.¥ T33�Ê¤.¥Z[ T33¾¿ Q0.0 

// 

LD T33 

= Q0.0 

>� 
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���� S7-200� 

���� � �����

������ � ����� !" #$%	
�

1�I/OO.�P� 2-22�QRS'( 

� 2-22  PLC� I/ONO 

F <= PQRS TFUV WF 

1 Ë»yÌÍ I0.0 SB1 

2 ÎByÌÍ I0.1 SB2 

3 

\�Í

ÊX�ÏÍ I0.2 FR 
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3 
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