
Cat. No. W336-E1-3
OPERATION MANUAL

SYSMAC 
CS/CJ Series
CS1W-SCB21/SCB41
Serial Communications Boards
CS1W-SCU21 and CJ1W-SCU41
Serial Communications Units
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Serial Communications 
Board

Inner Board slot

CS1W-SCB21
Two RS-232C ports

RS-232C port

CS1W-SCB41
One RS-232C port + one RS-422A/485 port

RS-422A/485 portRS-232C port

RS-232C port

General-purpose 
external device

Programmable 
Terminal (PT)

Programming 
Device (excluding 
Programming 
Console)

Host computer

Serial Communications Board
CPU Unit

General-purpose 
external device

Programmable 
Terminal (PT)

Programming 
Device (excluding 
Programming 
Console)

Host computer
�
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Serial Communications Unit

RS-232C port

RS-232C port

PA205R

POWER

INPUT
AC100-240V

L2/N

L1

DC24V
AC240V

OUTPUT
RUN

PERIPHERAL

ERR/ALM
RUN

INH

COMM

PRPHL
CONTROLLER

CJ1G-CPU44
SYSMAC

PROGRAMMABLE

PORT

OPEN

BUSY
MCPWR

2

ON

4

TERM

RD2SD2RDY

NO.
UNIT

ERH

OFF

WIRE

01
23456789ABCDEF

ERCRUN
SCU41

RD1 TER1SD1

PORT1
(RS422
/485)

PORT2

5GTKCN�%QOOWPKECVKQPU�7PKV

45����#�����RQTV

45����%�RQTV
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General-purpose 
external device

Programmable 
Terminal (PT)

Programming 
Device (excluding 
Programming 
Console)

Host computer

Serial Communications Unit

General-purpose 
external device

Programmable 
Terminal (PT)

Programming 
Device (excluding 
Programming 
Console)

Host computer

CS/CJ-series PC
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Host Link

C-mode (Host Link) 
command

FINS 
command

Host Link

Host Link 
header

Host Link 
terminator

FINS commands can also be sent to 
PCs on remote networks.

FINS 
command

Host Link

Host Link 
header

Host Link 
terminator

FINS command

Remote network
(Controller Link or 
Ethernet)
�
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FINS 
command

Host Link

Host Link 
header

Host Link 
terminator

SEND(090), 
RECV(098), 
CMND(490)

SEND(090):  Sends data to host computer
RECV(098):  Reads data from host computer
CMND(490): Executes any FINS command

Slave-initiated FINS commands can also 
be sent from PCs on remote networks.

FINS 
command

Host Link

Host Link 
header

Host Link 
terminator

Remote network
(Controller Link 
or Ethernet)

SEND(090), 
RECV(098), 
CMND(490)

FINS 
command

Send/receive sequence

Protocol

General-purpose external device

Serial Communications Unit

PMCR(260)
�
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1:N NT Link

Serial Communications Unit

PT

NT Link
(Set to 1:N)

Serial Communications Unit

PT

The loopback test results 
are stored.

Loopback test switchLoopback test
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Host Link

Controller Link Network

Bridge

Controller Link Network
Gateway

Ethernet Network

Host Link

Controller Link Network

Bridge

Controller Link Network
Gateway

Ethernet Network
SEND(090), 
RECV(098), 
CMND(490)
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Connection to Serial Communications Board.

Note 1.

Resistance ON, 
5-V power

Resistance ON

Note 3.

Note 3.Note 2.

NT-AL001-E NT-AL001-E

Port 1 or 2

Port 1

Connection to Serial Communications Unit.

Note 1.

Resistance ON, 
5-V power

Resistance ON

Note 3. Note 3.

Note 2.

NT-AL001-E NT-AL001-E

Port 1 or 2

RS-422A/
485
RS-232C

2QTV��
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Resistance ON, 
5-V power

Resistance ON

Note 3.

Note 2.

NT-AL001-E

Port 2

Resistance ON, 
5-V power

Resistance ON

Note 3.

Note 2.

NT-AL001-E

RS-422A/
485
RS-232C

2QTV��

Connection to Serial Communications Board.

Resistance ON, 
5-V power

Resistance 
ON

Note 3. Note 2.

NT-AL001-E

Port 1 or 2

Port 1

Connection to Serial Communications Unit.

Resistance ON, 
5-V power

Resistance 
ON

Note 3. Note 2.

NT-AL001-E

Port 1 or 2

RS-422A/
485
RS-232C

2QTV��
��
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Resistance ON, 
5-V power

Resistance ON

Note 3.

Note 2.

Note 4.

Port 2

Resistance ON, 
5-V power

Resistance ON

Note 3.

Note 2.

Note 4.

RS-422A/
485
RS-232C

2QTV��

Connection to Serial Communications Board or Serial 
Communications Unit

Controller Link or 
Ethernet network

Port 1 or 2

Port 1 or 2

RS-422A/
485
RS-232C

2QTV���QT��

or

Communications can be sent across three different networks (counting the local network, but not including a 
Host Link connection). Routing tables must be set in the PCs.

Host Link Gateway or bridge

Gateway

Network 1

Network 2

Network 3
��
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Connection of a Serial Communications Board to a device with an 
RS-232C or RS-422A/485 port.

RS-232C

RS-232C
interface

NT-AL001-E

RS-232C RS-422A/485
Resistance 
ON

NT-AL001-E
Resistance ON
5-V power

RS-232C
interface

NT-AL001-E

RS-232C RS-422A/485
Resistance 
ON RS-422A/485

interface

Note 1.

Note 2.Note 3.

Note 2.Note 3.

Resistance 
ON

Port 1 or 2

Port 1

Connection of a Serial Communications Unit to a device with an 
RS-232C or RS-422A/485 port.

RS-232C

RS-232C
interface

NT-AL001-E

RS-232C RS-422A/485
Resistance ON

NT-AL001-E
Resistance ON
5-V power

RS-232C
interface

NT-AL001-E

RS-232C RS-422A/485
Resistance ON

RS-422A/485
interface

Note 2.Note 3.

Note 2.Note 3.

Note 1.

Resistance 
ON

Port 1 or 2

RS-422A/
485
RS-232C

2QTV��
��
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NT-AL001-E RS-232C

RS-422A/485

Resistance ON
5-V power

RS-232C interface

RS-422A/485 interface

RS-422A/
485

Resistance ON Resistance ON

Resistance ON

Note 2.

Note 2. Note 3.

Port 2

NT-AL001-E RS-232C

RS-422A/485

Resistance ON
5-V power

RS-232C interface

RS-422A/485 interface

RS-422A/
485

Resistance ON Resistance ON

Resistance ON

Note 2.

Note 2. Note 3.

RS-422A/
485
RS-232C

2QTV��
��
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Connection of a Serial Communications Board to devices with
RS-232C or RS-422A/485 ports

NT-AL001-E

RS-232C RS-422A/485Resistance ON

RS-422A/485 interface

Resistance ON

NT-AL001-E

RS-232C RS-422A/485

RS-422A/485 interface

Resistance ON

NT-AL001-E

RS-232C

RS-422A/485

Resistance 
ON

RS-232C interface

Resistance ON
5-V power

B600-AL001

NT-AL001-E

RS-232C

RS-232C

RS-232C

Note 3. Note 2.

Note 3.

Note 2.

Note 3.

Note 2.

Note 3.

Note 4.

Resistance 
ON

Port 1 or 2

Port 1

Connection of a Serial Communications Unit to devices with 
RS-232C or RS-422A/485 ports.

NT-AL001-E

RS-232C RS-422A/485Resistance ON

RS-422A/485 interface

Resistance ON

NT-AL001-E

RS-232C RS-422A/485

RS-422A/485 interface

Resistance ON

NT-AL001-E

RS-232C

RS-422A/485

Resistance 
ON

RS-232C interface

Resistance ON
5-V power

B500-AL001

NT-AL001-E

RS-232C

RS-232C

RS-232C

Note 3. Note 2.

Note 3.

Note 2.

Note 3.

Note 2.

Note 3.

Note 4.

Resistance 
ON

Port 1 or 2

RS-422A/
485
RS-232C

2QTV��
��
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RS-422A/485
Resistance ON

RS-422A/485 interface

Resistance ON

RS-422A/485

RS-422A/485 interface

Resistance ON

RS-422A/485

RS-232C interface

Resistance ON
5-V power

B500-AL001

NT-AL001-E

RS-232C

RS-232C

RS-232C

Resistance ON

Resistors ON

Note 2.

Note 2.

Note 2.

Note 3.

Note 4.

Port 2

RS-422A/485
Resistance ON

RS-422A/485 interface

Resistance ON

RS-422A/485

RS-422A/485 interface

Resistance ON

RS-422A/485

RS-232C interface

Resistance ON
5-V power

B500-AL001

NT-AL001-E

RS-232C

RS-232C

RS-232C

Resistance ON

Resistors ON

Note 2.

Note 2.

Note 2.

Note 3.

Note 4.

RS-422A/
485
RS-232C

2QTV��
��
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Manufactured on December 20th, 1999

The year is indicated with the last digit. In this case,  "9" indicates  "1999."

Month of manufacture. October, November, and December are indicated 
with X, Y, and Z respectively. In this case, the month is  "December."
Day of manufacture. In this example, the day is  "20."

NT31/631(C)-V2 are the only PTs for which high-speed NT link is supported.

Lot No: 20Z9
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Serial Communications Mode Reference

•  Host computer Communicating 
using an OMRON 
protocol

Host Link Host computer (Host computer:PC 
= 1:1 or 1:N)
C-mode commands 
or FINS commands Command 

interpretation 
by PC

Command sent 
to host computer

(Host computer:PC 
= 1:1) FINS 
commands

Creating 
communications 
frame for a host 
computer protocol

Protocol macro 

Standard system 
protocol

Use a standard 
system protocol.

User-created 
protocol

Use the CX-Protocol to 
change a standard 
system protocol.

•   General- 
purpose 
external device

Protocol (including 
no-protocol) used 
mainly for stop-start 
synchronous data 
sending and reception

Use the CX-Protocol to 
create a new protocol.

•   Programming 
Device (but not a 
Programming 
Console)

Remote 
programming and 
monitoring via a 
modem Note   When a Programming Device is connected 

to the PC, the Peripheral Bus can be used 
by connecting to the ports on the CPU Unit. 
This is faster than using Host Link commu-
nications.

•   OMRON 
Programmable 
Terminal (PT)

High-speed 
communications 
for multiple PTs 
(up to eight).

1:N NT Link 

Low-speed 
communications 
and only one PT

PC

•   OMRON 
component

Protocol macro 

Protocol macro 

Protocol macro 

Host Link 

Host Link 

•   Communications 
Commands Reference 
Manual (W342)

•   Section 4 Using Host 
Link Communications

•   Section 5 Using 
Protocol Macros

•   CX-Protocol Operation 
Manual (W344)

•   Section 5 Using 
Protocol Macros

•   Appendices B to O

•   Section 5 Using 
Protocol Macros

•   CX-Protocol Operation 
Manual (W344)

•   Section 5 Using 
Protocol Macros

•   CX-Protocol Operation 
Manual (W344)

•   Section 4 Using Host 
Link Communications

•   Communications 
Commands Reference 
Manual (W342)

•   Section 6 Using 1:N 
NT Links

•   Section 4 Using Host 
Link Communications

Connect Device

Note   The PT must also be set for a 1:N NT Link. 
Communications will not be possible if the 
PT is set for a 1:1 NT Link.
��
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�('��"�)�*
��
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#6!�2�����������
���������0������������
����	���������

������

����0������������

�������������#6!�2����
%����� '-������������#6!�/??
&���� '-������������#6!��-??�E�'-���	�����	����

	
B
� 25$������������#��������
)�������--�����#���� #���� ����� ����*#���������������� �	�����!((�� 6�� ���������� ���!��� �	��� ��

!((�

���������������� ������
�����������
��������������������

8������"����
�#���	���������&�������	�������������	�����	�����������������
���������������������
��������&���������������?�����(�������	����������������
��

���������������������������

�������������"��	��2�����������3.�2���
��������������������

�������������#6!�2����

SCU21
RUN
ERC
SD1
RD1

RDY
ERH
SD2
RD2

UNIT
No.

FEDCBA987654
3210

2

ON

4

TERM

ERCRUN

RD2

SCU41
RD1 TER1

SD2RDY

NO.
UNIT

ERH

SD1

OFF

WIRE

01
23456789ABCDEF

Unit number switch Unit number switch

%5�UGTKGU�7PKVU %,�UGTKGU�7PKVU

(�������������"��	��2�����

���������3.�2����
��F�3)????�E��??���	�����	�����
:'?�����������	������0�����0���������
�?�������������������;

(�����������

�������������#6!�2����
��F�#6!��-??�E�'-���	�����	����
:�

�����������	������0�����0�������;

����� �+� 3���� ����� �+� 3����
&��������? 3)????����3)??// &��������? #6!��-??����#6!��-'+

&��������� 3)?�??����3)?�// &��������� #6!��-'-����#6!��-+/

&��������' 3)?'??����3)?'// &��������' #6!��--?����#6!��-9+

&��������) 3)?)??����3)?)// &��������) #6!��-9-����#6!��-//

&��������+ 3)?+??����3)?+// &��������+ #6!��,??����#6!��,'+

&��������- 3)?-??����3)?-// &��������- #6!��,'-����#6!��,+/

&��������, 3)?,??����3)?,// &��������, #6!��,-?����#6!��,9+

&��������9 3)?9??����3)?9// &��������9 #6!��,9-����#6!��,//

&��������1 3)?1??����3)?1// &��������1 #6!��9??����#6!��9'+

&��������/ 3)?/??����3)?/// &��������/ #6!��9'-����#6!��9+/

&��������2 3)�???����3)�?// &��������2 #6!��9-?����#6!��99+

&��������% 3)��??����3)��// &��������% #6!��99-����#6!��9//

&��������# 3)�'??����3)�'// &��������# #6!��1??����#6!��1'+

&��������3 3)�)??����3)�)// &��������3 #6!��1'-����#6!��1+/

&��������4 3)�+??����3)�+// &��������4 #6!��1-?����#6!��19+

&��������( 3)�-??����3)�-// &��������( #6!��19-����#6!��1//
��
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����

����������������������������*�������������/,

�������� �� *������������
������������6�����%����������

��������������������������������
����������������������������������������

'� 6����

�����"����
�#���	���������%�����

��
���������������������������������

�������� �� #������������������������������������������&�����������%���
��������
����������������&������������������	������

"��	��2�����������3.�2�����
3)'???����3)'9,9

8������

�������������#6!�2�����
#6!��/??����#6!��///

3)'???����3)'??/ *������"��	��2��� #6!��/?? "�������������

3)'?�?����3)'?�/ *����'�"��	��2��� #6!��/?�����#6!��/?+ %���������	�

3)'?'?����3)'9,9 <����������������� ���� #6!��/?-����#6!��/�+ *����������	�

#6!��/�-����#6!��/'+ *����'�����	�

#6!��/'-����#6!��/// <����������������� ����

Press in the lever on the top. Press in the lever on the bottom.

Hook

Backplane
��
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)� ��0�����������������������������������&�����������*��

�������������������
����	�� ��� ?�+������(��� ����� ����������� ����*��

���� ������������	��� ��
�
����������
�0�����0
��������������
������	�����������������������������
����&����

�!
���������������������������������

�������� �� 2
�0���������������������
 ��������������������������&����������������

'� "
���������
�����������������������������������&����	���
���� �
�������&����
��0�������

 ��� 6�� �����
�������������� 
�����������
 �� ����"����
�#���	���������&������� 
�����	�����������
 �

Duct
At least 20 mm

CPU Unit

I/O Power 
Supply Unit

Backplane

Remote I/O 
Unit

Phillips 
screwdriver

Duct
At least 20 mm

PA205R

POWER

INPUT
AC100-240V

L2/N

L1

DC24V
AC240V

OUTPUT
RUN

PERIPHERAL

ERR/ALM
RUN

INH

COMM

PRPHL
CONTROLLER

CJ1G-CPU44
SYSMAC

PROGRAMMABLE

PORT

OPEN

BUSY
MCPWR

2

ON

4

TERM

RD2SD2RDY

NO.
UNIT

ERH

OFF

WIRE

01
23456789ABCDEF

ERCRUN
SCU41

RD1 TER1SD1

PORT1
(RS422
/485)

PORT2

%QPPGEVQT

PA205R

POWER

INPUT
AC100-240V

L2/N

L1

DC24V
AC240V

OUTPUT
RUN

PERIPHERAL

ERR/ALM
RUN

INH

COMM

PRPHL
CONTROLLER

CJ1G-CPU44
SYSMAC

PROGRAMMABLE

PORT

OPEN

BUSY
MCPWR

2

ON

4

TERM

RD2SD2RDY

NO.
UNIT

ERH

OFF

WIRE

01
23456789ABCDEF

ERCRUN
SCU41

RD1 TER1SD1

PORT1
(RS422
/485)

PORT2

5NKFGT

.QEM

4GNGCUG
��
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������
����������������&���������������������
���������	�
�����������5�����
����������
�����������

)/$������#������������������������
���� � ���� ��� ����� ���� ���� ��������������
�� ���"����
�#���	��������%�����
����&������������������������

����0����
��

8�������<"$+''27+1-���������	�����������

����0�������0�������	�����

�4<.� ����������0�����������!�7!((������
!((� ����������0�����������!((
!��� ����������0�����������!�

86<4� '$��������+$�������
����������
'��'$����G�+��+$�����

�����������25��$�������%����&��'���������������
������������	�����������������������*#�����������$2�??�$4�#��������0
�����2��������������	�������������������<"$')'#����<"$+''27+1-������$
����������������	�������*#������

2
��������������������	�������������0���	�����������0�����������������5���$
��
������:�;�

#�������� )/$��������� ����� #����	 #�����
#"�"����� "����
�#���	���$

������%����
#"�8$"#%'� <"$')'# <"$')'#

#"�8$"#%+� <"$')'# <"$+''27+1-

"����
�#���	���$
������&���

#"�8$"#&'� <"$')'# <"$')'#

#=�"����� #=�8$"#&+� <"$+''27+1- <"$')'#

OFF

2
ON

4
TERM

WIRE

Serial Commu-
nications Board

Serial Commu-
nications Unit

Terminating resistance 
ON

NT-AL001-E
Terminating resis-
tance ON, 5-V power 
supply required
��
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2
��������������������	�������������0���	�����������0�����������������5���$
��
������:�;�

�����������25��$�������	( � )�&��'�
<���������������	�
���������*��

����������#����������������
#������ ����*��0������0�#����
���#@$*��0�����������#@$*�����
� ��� ���
#*&�&����������	�����

)������� �#���� �	���!������*#��������	��
 ��������*#�

���������0��)����������
����������������������
�����

67!����
����	�����������������"����
�#���	���������&������#������ ���� 67!
���
��	���0���*��0������0�3�������	�������*��0������0�#����
�����#@$
*��0�������

���������������$�6�������
�������6���

"������������
����	�������������������������	���������������������
���� ����%��������&�����&�����*��0������0�3�������	�������*��0������0
#����
�����#@$*��0���������������#@$*�����
������������"��	��2����

%����&��'���������������
������

����0����
����������������	
��:��������;�������0������������������$
�	���������

��F�3)????�E��??���	�����	����

Serial Communications 
Board

Terminating 
resistance ON

General-purpose 
external device

RS-232C

RS-422A/485

General-purpose 
external device

General-purpose 
external device

Terminating 
resistance ON

General-purpose 
external device

������
*�������������/,

�����
*��0�!�������,

��� ������ ������

#����	 #����� #����	 #�����
3)'??? 3)'?�? � �E�? �- ? "��������� �����

3����
��0����9�����
*���� � 4���
"���������� '�����
%�	�������� /�,??����

?1������ - ��������������

3)'??� 3)'?�� �E� �E�� ??����?)� ? ������	�������������0���������
������������
����	
��������0������	����

3)'??' 3)'?�' �E' �E�' �- ? "������
� ��?���

3)'??) 3)'?�) �E) �E�) �- ? #�"������
����

??����?9� ?? ����������	�����	������?
��
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 )�&��'�����
������

����0����
����������������	
��:��������;�������0���������
������������
��5��	��*��	�����	��������-�

��F�3)????�E��??���	�����	����

4������������ ���������� .������������������0���������"��	��2������
���� ����������0��������������

��$
��0�

�	�������������!((����������!���0���������"��	��2�����

������������
3.�2������

����������������������������	�����!��

<�����������%������ ��	����0�!������6�����%�����<�������%���:2,?1??;���
������������&�����	����0�!�������������#*&�%	��&����<�������%����:2-?�??
���2-?��-�����������������	�����������������������	�����	����;��:"��
��

����0����
��;

<�����������������������"����
�#���	���������%������ ��	����0�!�����
�������#���	���������%�����*����"�����0��#���0��%����:2,),?����������
������2,),?'����������';����������������������������"����
�#���	��������
&����� ��	���0�!�������������#���	���������&����*����"�����0��#���0�
%����:2,'?����2,)-�������������

����2,'?�E�	�����	�������������������


�������?���������������������?'����������';�

������
*�������������/,

�����
*��0�!�������,

��� ������ ������

#����	 #����� #����	 #�����
3)'??? 3)'?�? � ��E��? �- ? "��������� �����

3����
��0����9�����
*���� � 4���
"���������� '�����
%�	�������� /�,??����

������?1 , *�����
�.��������

3)'??� 3)'?�� ��E�� ��E��� ?)����?? ? ������	�������������0���������
������������
����	
��������0������	����

3)'??1 3)'?�1 ��E�1 ��E��1 �- ? ��
�$�	�
�5

3)'??/ 3)'?�/ ��E�/ ��E��/ �-����?? ??#1���5 .�5��	���	��������� �������������
�
���������7�������������'??�� ���

������
*�������������/,

�����
*��0�!�������,

��� ������ ������

#����	 #����� #����	 #�����
3)'??? 3)'?�? � ��E��? ������?1 ' �����������

3)'??� 3)'?�� ��E�� ��E��� ?)����?? ? ������	���������������������������������
����
������0��������������	
��������0������	����

3)'??, 3)'?�, ��E�, ��E��, ?'����?? - ��������������5��	��	�����	�����
:�5���
�;
��
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�� ����*#������� �	��
 � ���!�������"�&*:')9;� �����	����
������	����� �����5���
��������������7����������	���������������
��������� ����5�	���� ���*�����
�.����.���� ��������� ������������0
����� �������� �����.��������� �� ������� ��������� ��� �����
������� ����
����
������������0� ��� ���0������0� ��� ���� #*&�&���� ��� ��� ������� �	�
����� �� ����� ���	����� "���#������$� ���%��&��&� ����� ������&�� '���&
�('��"�)�*�

25�������
��������������

���� ���	����� ����� ���� 
������ ���0�������� ������� ��� �������� ���	���$
������������������
����	��������������������������������

%����&��'���������������
��������
���������-� ����������������%�������$���������#��
��������#$����������������(6�"�������������0������	������������
��� ������������	���� ���������������� ���*#������ ��� ������� ���������
���� ���������*#���<����� ��� ���������������������������������������
 �!�����������������"�����������
��

�������-� ����������������#������%�������$�����
"4�3:?/?;��<4#B:?/1;������#.�3:+/?;�������	��������5�	����
���$�����$
��������	����������2
�������0������0�������	��������������������	������

6�����%�����<�������%�������#*&
%	��&����<�������%����

� #���	���������%����7&����*����"�����0�
#���0��%����

�

%���� 2,?1?? ����������� #����	 #�����

&���� 2-?�??�:&��������?; %���� 2,),?� 2,),?'

2-?�?��:&���������; &���� &��������? 2,'??� 2,'??'

2-?�?'�:&��������'; &��������� 2,'�?� 2,'�?'

2-?�?)�:&��������); &��������' 2,''?� 2,''?'

2-?�?+�:&��������+; &��������) 2,')?� 2,')?'

2-?�?-�:&��������-; &��������+ 2,'+?� 2,'+?'

2-?�?,�:&��������,; &��������- 2,'-?� 2,'-?'

2-?�?9�:&��������9; &��������, 2,',?� 2,',?'

2-?�?1�:&��������1; &��������9 2,'9?� 2,'9?'

2-?�?/�:&��������/; &��������1 2,'1?� 2,'1?'

2-?��?�:&��������2; &��������/ 2,'/?� 2,'/?'

2-?����:&��������%; &��������2 2,)??� 2,)??'

2-?��'�:&��������#; &��������% 2,)�?� 2,)�?'

2-?��)�:&��������3; &��������# 2,)'?� 2,)'?'

2-?��+�:&��������4; &��������3 2,))?� 2,))?'

2-?��-�:&��������(; &��������4 2,)+?� 2,)+?'

&��������( 2,)-?� 2,)-?'

Programming to 
send commands and 
receive responses.

Host computer

Command

Serial Communications Board/Unit
��
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"4�3:?/?;�

"4�3:?/?;�������	��������������������������*#��������������	�����6�����
���	������������	����!�����������#���	���������*����4���
���(
�0����!��
�?��������������������#6!�?�??����#6!�?�?/���

������������������������	���
�������������������������"����
�#���	���������&������������������������
?���������������?������	�������������?���5�

���������
�������������������������	�����������������������

����0����
��

2����0������	
��������	��������������������	����������������������������
�������	��������������

#��������������
8���� �� ��������� � ����� ������
� :��������� ��� ���� "����
� #���	��������
%������"����
�#���	���������&���������#@$*�����
;�����5�	����

���������������/�����#��������

Programming to 
return responses.

Host computer

Command

Serial Communications 
Board/Unit

CPU Unit

SEND(090), 
RECV(098), 
CMND(490)

Communications Port 
Enabled Flag for Port 0

First send word: CIO 0100
 "0000" used to send to a host computer.
First control data word: D00200

@SEND (90)

   0100

   0000

   D00200

Input condition A20200

3��� �������� ������
3??'?? ???2 �	���������������������?

3??'?� ?�?? %����??����?9��3���������������������������?
%����?1�����?��"����
�#���	���������&����������

3??'?' ??�? %����??����?9��3�����������	�������������?���5
%����?1�����-��3������������������������?

3??'?) ???? %����??����?+���	�������������������?
%����?1��������#���	��������������?
%����-��<�����������	����

3??'?+ ???? <�����������������0�������'���:����	
����
	������????;

Board or Unit
Uses standard system protocol No. 600

Executed 
with 
PMCR(260)
(237) 

CPU Unit
External device
Example:  K3N Series 

  Digital Panel Meter
��
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��������"����
�#��$
�	���������%���������

������������������������������������������'�������
"����
�#���	���������%�����

���������

1�����������

)� 45�	���0�����*.#<:',?;�6����	����

+� (��������
�������������0������������������������	"�(�����&�����
�������
��,����������&�������������������������������������������

�����������������������0
��������������������7������������0����
����0����������������������

����:<"$')'#����<"$+''27+1-;��������������
����������������

67!�.���� �.��������0
.������������7������������������������	��������������	���
�0��

Protocol Macro 
Executing Flag

Communications Port 
Enabled Flag for Port 7

Communications port 7 and serial port 2
Destination unit address E1: Serial Communications Board

Sequence No. 600
First word of send data

First storage word for receive data

C1
C2

S

D

PMCR(260) (260)

   #72E1

   #0258

   D00000

   D00010

FAL (006) 01

Input condition 191915 A20207

ER

7 words from D00000 to D00006
K3N node No. : 00
CompoWay/F command  "0101" (reads the K3N present value)
Number of send bytes

CompoWay/F command send data
(Variable type, read start address, 00, number of elements)

S:D00000
D00001
D00002
D00003
D00004
D00005
D00006

0007
0000
0101
000C
C000
0000
0001

Response code is stored.

The read data (in this case, the present value of K3N) is stored.

4 words from D00010 to D00013D:D00010
D00011
D00012
D00013

0004
��
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�������� �� (��������
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�������"������+�����"������-�

�; #������������7����������	��������	������������������

�; (������������	�� ������������������������ ������������0��������� ����
���	����������

; 3�����������������7������������0����������

'� &�������#@$*�����
������������������������D���:������
�����;�
"���	*	.����������	�
�����
���

�; #������0����������D���
"���/*	��������&���0�1����2����������������

�; #������0�����������7����������	����
"���/*"��������&���0�1���3��������)*	�������&�����3�����

; #������0�������
"���/*"��������&���0�1���3���������4*	�������&��������

�; #������0������0���
"���5*	�������&��������&��

���� 2�����������0������0���� ����������
�������������� ������ ��0
�����0��������

�; �����������0���������������D��������%��������&����
"���		*	�(����!�����&����� �����&����������6����7��1������������
����������������������������������+������

)� #����������
���������0����

�; "�����0�"����3���

"���� ��0�!�������
"������������������������67!������ �����������"E�����������������*.$
#<:',?;������	������"��������	������������������������:��
	���0�"
����
�;����"�

3�����3���0�������
"������������������������67!������ ����������� ����������������
�����
��������������0��

"���� ��0������8����
"������������������������!�����!'������������������8����2����

�; #����0�*.#<:',?;

Use the CX-Protocol to create 
protocols.

Board or Unit
PMCR(260)

CPU Unit

CX-Protocol

External device
��
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�������	��������������������������������	����������������������� ��
3?????�:�����	��������������������3????���
	��������3?????�����
�;�����
�������������������5�������������3????��

���������������������������������	�������������0�����0������3???���
���������	����������������	�

 �����������3???�?�:�����	�������������
������3???����
	��������3???�?�����
�;�����������

; 45�	���*.#<:',?;

+� (��������
�����������������0������������������������	"�(�����&�����
��
�����,����������&�

�����������������������0
��������������������7������������0����
����0����������������������

����:<"$')'#����<"$+''27+1-;��������������
����������������

67!�.���� �.��������0
.������������7������������������������	��������������	���
�0��

	( � )�&��'�
<������������	��� �����	�
���������*��

Communications port 7 and serial port 2
Destination unit address E1: Serial Communications Board

Sequence No. 100
First word of send data

First storage word for receive data

Protocol Macro 
Executing Flag

Communications Port 
Enabled Flag for Port 7

C1

C2

S

D

PMCR(260)

   #72E1

   #0064

   D00000

   D00010

FAL (006) 01

Input condition 191915 A20207

ER

Number of words Number of send words plus 1 for D00000

Send data
Number of words

S:D00000

D00001

Receive data

Number of words Number of send words plus 1 for D00010

Number of words

S:D00000

D00011
��
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!"!"# ��������	���
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!"1"1 5�������3�.�������3��������� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � '&
��



����������	
����
����������� ��������	
�
	
� ���������������������������

	
�
� �������������������������������������������

����������

���� ����������	��
�����
�����	������������
������������������	��	���
��	
	�	����
�����������
��������������
��	
	�	����
��������	�����

��� �����
��	
	�	����
�����	��������������������
� !!"#$%�������
	�������������

������������������� #�&�������	��'����
�	���(	���� ����	'�
��������� )�����(	���� ��� 
������
���
�����
�'�������
�
����������
� !!"#$%�������
	��

CS1W-SCB21 CS1W-SCB41

Indicators

Port 1
RS-232C

Terminating resistance 
switch

2-wire or 4-wire switchPort 2
RS-232C

Port 2
RS-422A/485

��������� ����� ������ ������ 
!"# *���� $�
 +����
�����	�����,��������	
	�	������	��������-
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CS1W-SCB21 CS1W-SCB41 Mounted in the CPU Unit

CS1W-SCU21

Indicators

Port 1
RS-232C

Unit number switch

Port 2
RS-232C
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CPU Unit Serial Communications Board

Inner Board Area in 
CIO Area

Software switch

Local memory

Status

Inner Board Area in 
DM Area 

System Setup (see note 1)

Auxiliary Area
Port Settings 
Change Bits 
(see note 2)

Restart Bits

Error Information

Local memory 
(System Setup)

Error information
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CPU Bus Unit Area in CIO Area

Unit No. 0

CPU Bus Unit Area in DM Area

Unit 15

CPU Unit Serial Communications Unit

Software switches

Local memory

Status

System Setup 
(see note 1)

Auxiliary Area
Port Settings 
Change Bits 
(see note 2)

Restart Bits

Local memory (System Setup)
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m to m + 9: Port 1 Settings

m + 10 to m + 19: Port 2 Settings

m + 20 to m + 99: Reserved for the system
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n: Software switches (Ports 1 and 2)
n + 1 to n + 4: Unit status
n + 5 to n + 14: Port 1 status
n + 15 to n + 24: Port 2 status
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Press the top catch. Press the bottom catch.

Inner Board Connector
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Backplane

Hook

Duct

CPU Unit

I/O Power 
Supply Unit

Remote I/O 
Rack

Phillips 
screwdriver

20 mm min.

20 mm min.

Backplane

Duct
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PA205R

POWER

INPUT
AC100-240V

L2/N

L1

DC24V
AC240V

OUTPUT
RUN

PERIPHERAL

ERR/ALM
RUN

INH

COMM

PRPHL
CONTROLLER

CJ1G-CPU44
SYSMAC

PROGRAMMABLE

PORT

OPEN

BUSY
MCPWR

2

ON

4

TERM

RD2SD2RDY

NO.
UNIT

ERH

OFF

WIRE

01
23456789ABCDEF

ERCRUN
SCU41

RD1 TER1SD1

PORT1
(RS422
/485)

PORT2

%QPPGEVQT

PA205R

POWER

INPUT
AC100-240V

L2/N

L1

DC24V
AC240V

OUTPUT
RUN

PERIPHERAL

ERR/ALM
RUN

INH

COMM

PRPHL
CONTROLLER

CJ1G-CPU44
SYSMAC

PROGRAMMABLE

PORT

OPEN

BUSY
MCPWR

2

ON

4

TERM

RD2SD2RDY

NO.
UNIT

ERH

OFF

WIRE

01
23456789ABCDEF

ERCRUN
SCU41

RD1 TER1SD1

PORT1
(RS422
/485)

PORT2

5NKFGT

.QEM

4GNGCUG
��
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Remove label after wiring.

Port cover

2

ON

4

TERM

RD2SD2RDY

NO.
UNIT

ERH

OFF

WIRE

01
23456789ABCDEF

ERCRUN
SCU41

RD1 TER1SD1

PORT1
(RS422
/485)

PORT2

4GOQXG�NCDGN�CHVGT�YKTKPI�

2QTV�EQXGT
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& �9 ��
������ ������

) (9 (����!������ #
���

8 (���2(�3 (�7������	���
� ������

: ����2��3 �������	���
� #
���

1 :> �	���������� """

? 9�(�29(3 9������������� #
���

. 9�(�20(3 9���������
�������� ������

@ �= �� 
��� �	�
� """

A		� �= ������ """

���� &00��1������ ����������� �'2
� �9� ��
�������" ������

& �9� ��
�������B ������

) $� �
���� """

8 $� �
���� """

: $� �
���� """

1 (9� (����!�������" #
���

? $� �
���� """

. (9� (����!�������B #
���

@ $� �
���� """

A		� �= ������ """

Receiver

Driver
Pin 1

Pin 2

Pin 6

Pin 8

Terminating resistance: 220 Ω
Terminating resistance switch

2-wire or 4-wire switch

Port 2
��
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123
223

123
223

65
150123

223

CS1W-SCB21 Serial Communications Board 
(mounted to CPU Unit)

Cable connector

CS1W-SCU21 Serial Communications Unit

Cable connector

Cable connector

CS1W-SCB41 Serial Communications Board 
(mounted to CPU Unit)

B
ac

kp
la

ne
 c

on
ne

ct
or

B
ac

kp
la

ne
 c

on
ne

ct
or

B
ac

kp
la

ne
 c

on
ne

ct
or

Cable connector

CJ1W-SCU41 Serial Communications Unit
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Communications 
cables

Low-current cables

PC power supply 
and general control 
circuit wiring

Power lines

300 mm min.

Ground to 100 Ω or less.

Control cables

Power cables 300 mm min.

Communications 
cables

PC power supply 
and general control 
circuit wiring Power lines

200 mm min.

Ground to 100 Ω or less.

Steel sheet metal

Example of 4-Wire 
Connections

Example of 2-Wire 
Connections

2/4-wire switch 
(DPDT)

Board

2/4-wire switch 
(DPDT)

Board
Not connected

Other Unit Other UnitOther UnitOther Unit
��
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NT-AL001-E

RS-232C

RS-232C

RS-422A/485

5-V power
Resistance ON

NT-AL001-E RS-232C

Resistance ON

Resistance ON

NT-AL001-ERS-232C RS-422A/485

5-V power
Resistance ON

Resistance ON
NT-AL001-E

RS-232C

RS-232C

RS-422A/485

5-V power

Resistance ON

NT-AL001-E

RS-232CRS-232C
Resistance ON
NT-AL001-E

RS-232C
RS-422A/485

5-V power

Resistance ON

B500-AL001

RS-422A
/485
��
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Serial Communications 
Board or Unit

RS-232C 
interface

PinSignal

D-sub, 9-pin 
connector (male)

SignalPin

RS-232C 
interface

D-sub, 9-pin 
connector (male)

Computer

FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG

CD
RD
SD
DTR
SG
DSR
RTS
CTS
CI

5-V (+) 
power (-)

D-sub, 9-pin 
connector (male)

 NT-AL001-E Link AdapterShield

RS-232C 
Interface

RS-232C 
Interface

Signal SignalPin

DIP Switch Settings
Pin 1: ON
Pin 2: ON 
 (terminating resistance)
Pin 3: OFF
Pin 4: OFF
Pin 5: OFF
Pin 6: OFF

 NT-AL001-E Link Adapter
RS-232C

PinPin Pin PinSignal Signal SignalSignal

Serial Communications 
Board or UnitComputer

RS-422A
(See note)

D-sub, 9-pin 
connector (male)

DIP Switch Settings
Pin 1: ON
Pin 2: ON 
 (terminating resistance)
Pin 3: OFF
Pin 4: OFF
Pin 5: OFF
Pin 6: ON

D-sub, 9-pin 
connector (male)D-sub, 9-pin 

connector (male)

Terminal block

RS-232C

FG

SD
RD
RTS
CTS

DSR

DTR
SG

NC

SD
RD
RTS
CTS
5V
DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG
��
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5-V (+) 
power (-)

D-sub, 9-pin 
connector (male)

 NT-AL001-E Link Adapter
Shield

RS-232C 
Interface

RS-232C 
Interface

RS-232C 
Interface

Signal Pin

DIP Switch Settings
Pin 1: ON
Pin 2: ON 
 (terminating resistance)
Pin 3: OFF
Pin 4: OFF
Pin 5: OFF
Pin 6: OFF

 NT-AL001-E Link Adapter
RS-232C

 NT-AL001-E Link Adapter

PinPin

Serial Communications 
Board/Unit 

Serial Communications 
Board/Unit 

Computer

(See note)

D-sub, 9-pin 
connector (male)DIP Switch Settings

Pin 1: ON
Pin 2: OFF
Pin 3: OFF
Pin 4: OFF
Pin 5: OFF
Pin 6: ON

DIP Switch Settings
Pin 1: ON
Pin 2: ON 
 (terminating resistance)
Pin 3: OFF
Pin 4: OFF
Pin 5: OFF
Pin 6: ON

D-sub, 9-pin 
connector (male)

Terminal block

Signal Signal
RS-422A

SignalPin

Pin

Signal

Signal RS-232C

(See note)
Pin Signal Pin Signal

PinSignal

FG
SD
RD
RTS
CTS

DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG
��
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5-V (+) 
power (-)

D-sub, 9-pin 
connector (male)

 NT-AL001-E Link Adapter

Shield

RS-232C 
Interface

RS-422A
/ 485 In-
terface

SignalPin

DIP Switch Settings
Pin 1: ON
Pin 2: ON 
 (terminating resistance)
Pin 3: OFF
Pin 4: OFF
Pin 5: OFF
Pin 6: OFF

Pin

Serial Communications 
Board/Unit

Computer

Terminal block

Hood

4-wire
Terminating resistance ON

SignalSignal
Pin Signal

FG
SD
RD
RTS
CTS

DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG
��
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5-V (+) 
power (-)

D-sub, 9-pin 
connector (male)

 NT-AL001-E Link Adapter

Shield

RS-232C 
Interface

DIP Switch Settings
Pin 1: ON
Pin 2: ON 
 (terminating resistance)
Pin 3: OFF
Pin 4: OFF
Pin 5: OFF
Pin 6: OFF

PinSignal

Serial Communications 
Board/Unit

Computer

Terminal block

Hood

4-wire
Terminating resistance OFF

Serial Communications 
Board/Unit

4-wire
Terminating resistance ON

5-V (+) 
power (-)

D-sub, 9-pin 
connector (male)

 NT-AL001-E Link Adapter
Shield

RS-232C 
Interface

DIP Switch Settings
Pin 1: ON
Pin 2: ON 
 (terminating resistance)
Pin 3: OFF
Pin 4: OFF
Pin 5: OFF
Pin 6: OFF

Serial Communications 
Board/Unit

Computer

RS-232C

Terminal block

4-wire
Terminating resistance OFF

Serial Communications 
Board/Unit

4-wire
Terminating resistance ON

B500-AL001 Link Adapter

Signal
Pin

RS-422A/ 
485 Inter-
face

D-sub, 9-pin 
connector (male)

Shield

Shield

Signal Signal Pin
Pin Signal Signal Pin Pin Signal

RS-422A/ 
485 Inter-
face

Pin Signal

RS-422A/ 
485 Inter-
face

Hood

PinSignal Signal PinSignal
Pin Signal

RS-422A/ 
485 Inter-
face

Hood

RS-422A

Pin Signal

RS-422A/ 
485 Inter-
face

Hood

FG
SD

RD
RTS
CTS

DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG
SD
RD
RTS
CTS

DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG
��
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Serial Communications 
Board or Unit

PinSignal

PT

D-sub, 9-pin 
connector (male)

RS-232C 
Interface

HoodHood

D-sub, 9-pin 
connector (male)

RS-232C 
Interface

Pin Signal

FG
FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG
--
SD
RD
RTS
CTS
5V
--
--
SG

Serial Communications 
Board/Unit

Pin
SignalSignal

PT

Terminal block or 
D-sub connector

Hood

Hood

D-sub, 9-pin 
connector (male)

RS-422A
/485 In-
terface

Short bar

RS-422A
/485 In-
terface

(See note 2.)
��
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Serial Communications 
Board/Unit

Pin
Signal

Signal

Terminal block or D-sub 
connector

RS-422A
/485 In-
terface

Hood

D-sub, 9-pin 
connector (male)

Short bar

Terminal block or D-sub 
connector

RS-422A
/485 In-
terface

RS-422A
/485 In-
terface

FG

FG

Signal

(See note 2.)

Serial Communications Board/Unit

Pin
Signal

Signal

Terminal block or D-sub connector

FG

Hood

D-sub, 9-pin 
connector (male)

RS-422A
/485 In-
terface

Short bar

Signal

RS-422A
/485 In-
terface

Terminal block or D-sub connector

FG

RS-422A
/485 In-
terface

(See note 2.)
��
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Resistance 
ON

NT-AL001-E
Resistance ON

NT-AL001-E

RS-232C

RS-232C
interface

RS-232C RS-422A/485

RS-232C
interface

NT-AL001-E

RS-232C RS-422A/485
Resistance 
ON

RS-422A/
485
interface

5-V power

NT-AL001-E

RS-232C

RS-232C

RS-422A/485

RS-232C 
interface

NT-AL001-E

RS-232C

RS-422A
/485

Resistance ON

RS-422A/485 
interface

RS-422A/485 
interface

B500-AL001-E

Resistance ON

Resistance 
ON

Resistance ON

NT-AL001-E NT-AL001-E

RS-232C

RS-232C

RS-232C
Resistance ON 
5-V power

Resistance 
ON

RS-422A/485
��
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RS-422A/485

RS-232C 
interface

RS-422A/485 
interface

NT-AL001-E
RS-232C

Resistance ON 
5-V power

RS-422A/485

RS-422A/485

RS-232C 
interface

RS-422A/485

Resistance ON

RS-422A/485 
interface

RS-422A/485 
interface

B500-AL001-E

Resistance 
ON

Resistance 
ON

Resistance ON

NT-AL001-E

RS-232C

RS-232C

RS-232C
Resistance ON 
5-V power

Resistance 
ON

RS-422A/485
��
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Serial Communications 
Unit or Board

RS-232C 
Shield

OMRON E5CK Controller

RS-232C: Terminal Block
Terminal

Signal Pin
Signal

D-sub, 9-pin 
connector (male)

FG
SD
RD
RTS
CTS
DSR
DTR
SG

SD
RD
SG

Computer

Serial Communications 
Board or Unit

RS-232C port
FG
SD
RD
RTS
CTS

DSR
DTR
SG

FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG

5-V (+) 
power (-)

 NT-AL001-E Link Adapter

RS-232C 
InterfaceRS-232C 

Interface

SignalPin

DIP Switch Settings
Pin 1: ON
Pin 2: ON 
 (terminating resistance)
Pin 3: OFF (4-wire)
Pin 4: OFF
Pin 5: OFF
Pin 6: OFF

 NT-AL001-E Link AdapterRS-232C

PinPinPin SignalSignalSignal Signal

Serial Communications 
Board or Unit Computer

RS-422A

(See note)D-sub, 9-pin 
connector (male)

DIP Switch Settings
Pin 1: ON
Pin 2: ON 
 (terminating resistance)
Pin 3: OFF (4-wire)
Pin 4: OFF
Pin 5: OFF
Pin 6: ON

D-sub, 9-pin 
connector (male)

Terminal block

Shield
RS-232C

Signal Pin

FG

SD
RD
RTS
CTS

DSR
DTR
SG

FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG

NC

SD
RD

RTS
CTS
5V
DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG
��
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Modem

Serial Communica-
tions Board or Unit 
RS-232C port

FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG
SD
RD
RTS
CTS
DSR
SG
CD

ST2

RT

DTR

CI

ST1
��
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Signal Pin

Serial Communications 
Unit or Board

RS-232C
Shield

NT-AL001-E

Device supporting 
RS-422A/485 
communications 
(2-wire)

DIP SW
Pin 1: ON
Pin 2: ON Terminating 
resistance
Pin 3: ON 2-wire
Pin 4: ON
Pin 5: OFF
Pin 6: ON

RS-232C 
interface

Terminal block

SignalPin Signal Pin

D-sub, 9-pin 
connector (male) D-sub, 9-pin 

connector (male)

Device supporting 
RS-422A/485 
communications 
(2-wire)

Signal

Signal
(See note)

RS-422A
/485 
interface

RS-422A
/485 
interface

Signal Pin

Serial Communications 
Unit or Board

 Shield

NT-AL001-E

Device supporting 
RS-422A/485 
communications 
(4-wire)

RS-422A
/485 
interface

RS-422A
Shield

DIP SW
Pin 1: ON
Pin 2: ON Terminating 
resistance
Pin 3: OFF 4-wire
Pin 4: OFF
Pin 5: OFF
Pin 6: ON

Terminal block

Signal PinSignalPin

D-sub, 9-pin 
connector (male)

(See note)

D-sub, 9-pin 
connector (male)

Signal

Signal

RS-232C

RS-422A
/485 
interface

RS-232C 
interface Device supporting 

RS-422A/485 
communications 
(4-wire)

FG
SD

RD
RTS
CTS
5V
DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG
��
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Signal Pin

Serial Communications Board/Unit

RS-422A
/485 in-
terface

Device supporting 
RS-422A/485 
communications 
(2-wire) Serial Communications Board/Unit

Device supporting 
RS-422A/485 
communications 
(4-wire)

Hood

Shield

D-sub, 9-pin 
connector (male)

Signal Signal Pin Shield

D-sub, 9-pin 
connector (male)

Signal

5-V (+) 
power (-)

D-sub, 9-pin 
connector (male)

 NT-AL001-E Link Adapter

RS-232C 
Interface

Signal

DIP Switch Settings
Pin 1: ON
Pin 2: ON 
 (terminating resistance)
Pin 3: OFF
Pin 4: OFF
Pin 5: OFF
Pin 6: OFF

Computer

RS-232C

D-sub, 9-pin 
connector (male)

RS-422A
/485 in-
terface

Serial Communications Board/Unit

RS-422A
/485 in-
terface

Signal Pin

Hood

RS-422A
/485 in-
terface

Hood

RS-422A
/485 in-
terface

Signal PinPin Signal
Shield
RS-422A

NC
SD
RD

RTS
CTS

5V
DSR
DTR
SG

FG
SD
RD
RTS
CTS

DSR
DTR
SG
��
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Signal Pin

Serial Communications Board/Unit

RS-422A/
485 inter-
face

Device supporting RS-422A/485 
communications (2-wire)

Hood

D-sub, 9-pin 
connector (male)

Signal
RS-422A/
485 inter-
face

D-sub, 9-pin 
connector (male)

RS-422A/ 
485 Inter-
face

Signal PinPinPin SignalSignal

Serial Communications Board/Unit

Hood

D-sub, 9-pin 
connector (male)

Device supporting 
RS-422A/485 
communications 
(2-wire)

Signal RS-422A/
485 inter-
face

Shield

Shield

Device supporting 
RS-422A/485 
communications 
(4-wire)

Signal

RS-422A/
485 inter-
face

Device supporting 
RS-422A/485 
communications 
(4-wire)

RS-422A/
485 inter-
face

Signal

Signal

Pin

RS-422A/
485 inter-
face

RS-422A/ 
485 Inter-
face

PinSignal

Serial Communications Board/Unit

Hood

D-sub, 9-pin con-
nector (male)

4-wire
Terminating 
resistance ON

(+) 5-V 
(-) power

D-sub, 9-pin con-
nector (male)

RS-232C 
Interface

SignalSignal Pin

DIP Switch 
Pin 2: OFF, 
otherwise 
same as below.

Pin Signal
Shield

Shield

D-sub, 9-pin
connector 
(male)

DIP Switch 
Pin 1: ON
Pin 2: ON (terminating 
resistance)
Pin 3: OFF
Pin 4: OFF
Pin 5: OFF
Pin 6: ON

Shield

Terminal block (+) 5-V 
(-) power

RS-232C 
Interface

SignalShield
Signal PinPin Signal

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG

SD
RD

RTS
CTS

DSR
DTR
SG

NC
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG
SD
RD
RTS
CTS

DSR
DTR
SG

 NT-AL001-E Link Adapter

 NT-AL001-E Link Adapter
��
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Serial Communications 
Board or Unit

PinSignal

PT

D-sub, 9-pin 
connector (male)

RS-232C 
Interface

HoodHood

D-sub, 9-pin 
connector (male)

RS-232C 
Interface

Pin Signal

FG
FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG
--
SD
RD
RTS
CTS
5V
--
--
SG

Serial Communications 
Board/Unit

Pin
Signal

Signal

PT

Terminal block or 
D-sub connector

RS-422A
/485 In
terface

FG

Hood

D-sub, 9-pin 
connector (male)

RS-422
A/485 
Inter
face

Short bar
Signal

PT

Terminal block or 
D-sub connector

FG

RS-422A
/485 In
terface

-

-

(See note 2.)
��
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Serial Communications 
Board/Unit

Pin
Signal

Signal

PT

Terminal block

RS-422A/
485 Inter
face

FG

Hood

D-sub, 9-pin 
connector (male)

RS-422A
/485 In
terface

Short bar
Signal

PT

Terminal block

FG

RS-422A
/485 In-
terface

-

(See note 2.)

RS-422A/485 port

Pin Signal

Pin Signal

SD
RD
RTS
CTS
FG
DTR
DSR

RS-232C port

$���� $�����������
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Serial 
Communications 
Board/Unit Remote device

Actual Wiring Example

SG signal wires

Bundle the SG wires.

Aluminum foil

XM2S-0911-E

Pin Signal

Hood

Shield

Signal

Twist the shaded lines to make 
them thinner and connect to Pin 
No. 1 (FG). Cover this section 
with heat-shrink tube to avoid 
contact with other sections.

SD
RD
RTS
CTS
SG
FG
FG

RD
SD
CTS
RTS
SG
FG

POWER

PA205R

DC24V
AC240V

OUTPUT
RUN

INPUT
AC100-240V

L2/N

L1

CONTROLLER

CJ1G-CPU44
SYSMAC

PROGRAMMABLE
ERR/ALM

RUN

COMM

INH
PRPHL

OPEN

PERIFHERAL

BUSY

MCPWR

PORT

2

ON

4

TERM

ERCRUN

RD2

SCU41
RD1 TER1

SD2RDY

NO.
UNIT

ERH

SD1

PORT1
(RS422
/485)

OFF

WIRE

PORT2

01

23456789ABCDEF

GR

SYSMAC CS1G
PROGRAMABLE CONTROLLER
CPU42

OPEN

OPEN

PERIPHERAL

PORT (RS-232C)

BUSY

RUN

ERR/ALM

INH

PRPHL/COMN

MCPWR

GR

POWER PA204S

L2/N

L1

AC100V-120V/
AC2100-240V/
INPUT

DC24V/0.8A
OUTPUT

100-200
CLOSE
200-240
OPEN

SCU21

PORT1

PORT2

RUN

ERC

SD1

RD1

RDY

ERH

SD2

RD2

E
F 0 1 2

Serial Communications Board/Unit

Power Supply Unit

Hood and GR are 
internally connected. Ground to 100 Ω or less

Grounding the GR terminal 
grounds the Hood (FG).

%5�UGTKGU�2% %,�UGTKGU�2%

2QYGT�5WRRN[�7PKV

5GTKCN�
%QOOWPKECVKQPU�
7PKV

*QQF�CPF�)4�CTG�
KPVGTPCNN[�
EQPPGEVGF�

)TQWPFKPI�VJG�)4�
VGTOKPCN�ITQWPFU�
VJG�*QQF�
()��

)TQWPF�VQ�
����W�QT�NGUU�
��
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Serial Communications 
Board/Unit

Remote device

Shield
Hood

Pin Signal Signal

Serial Communications 
Board/Unit Remote device

Shield

Pin Signal

Hood

Signal

Serial Communications 
Board/Unit Remote device

SignalPin

RS-422 
interface

Remote device

B500-AL001

Signal

Hood

SignalPin Signal Pin

Pin

Signal

Signal
��
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RS-422

FG

RS-232C

Serial Communications 
Board/Unit

Pin

Remote device

Remote deviceNT-AL001-E

Signal Pin Signal Signal Pin Signal

Signal
Shield

(See note.)

Hood

SD
RD
RS
CS
5V
DR
ER
SG
FG

RD
SD
RS
CS
5V
DR
ER
SG

2
3
4
5
6
7
8
9

3

4
5
6
7
8
9

2
4
3
6
5
1

FG

SDA
SDB
RDA
RDB
GRD

SDA
SDB

RDA
RDB

SDA
SDB

RDA
RDB

Hood

.����� $����
?5��� D,&E"5?5�"�

&�� D,&E"&55�"�

Pin Signal

Shield
Hood

SD

RD
RS
CS
5V
DR
ER
SG
FG

2
3
4
5
6
7
8
9

FG1

Signal Pin

1
3

Hood

2
4
5
6
7
8
9

RD

SD
RS
CS
5V
DR
ER
SG
FG

5;5/#%�2% 06�#.����'�

KPVGTPCN�

#TTQYU�KPFKECVG�
UKIPCN�FKTGEVKQPU

.QQRDCEM

.QQRDCEM

0QV�WUGF�
��
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POWER

PA205R

DC24V
AC240V

OUTPUT
RUN

INPUT
AC100-240V

L2/N

L1

CONTROLLER

CJ1G-CPU44
SYSMAC

PROGRAMMABLE
ERR/ALM

RUN

COMM

INH
PRPHL

OPEN

PERIFHERAL

BUSY

MCPWR

PORT

2

ON

4

TERM

ERCRUN

RD2

SCU41
RD1 TER1

SD2RDY

NO.
UNIT

ERH

SD1

PORT1
(RS422
/485)

OFF

WIRE

PORT2

01

23456789ABCDEF

GR

SYSMAC CS1G
PROGRAMABLE CONTROLLER
CPU42

OPEN

OPEN

PERIPHERAL

PORT (RS-232C)

BUSY

RUN

ERR/ALM

INH

PRPHL/COMN

MCPWR

GR

POWER PA204S

L2/N

L1

AC100V-120V/
AC2100-240V/
INPUT

DC24V/0.8A
OUTPUT

100-200
CLOSE
200-240
OPEN

SCU21

PORT1

PORT2

RUN

ERC

SD1

RD1

RDY

ERH

SD2

RD2

E
F 0 1 2

Serial Communications Board/Unit

Power Supply Unit

Hood and GR are 
internally connected. Ground to 100 Ω or less

Grounding the GR terminal 
grounds the Hood (FG).

%5�UGTKGU�2% %,�UGTKGU�2%

2QYGT�5WRRN[�7PKV

5GTKCN�
%QOOWPKECVKQPU�7PKV

*QQF�CPF�)4�CTG�
KPVGTPCNN[�
EQPPGEVGF�

)TQWPFKPI�VJG�)4�
VGTOKPCN�ITQWPFU�
VJG�*QQF�
()��

)TQWPF�VQ�
����W�QT�NGUU�

25 mm (RS-422A)
40 mm (RS-232C)

10 mm

5 mm
��
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Aluminum foil tape

25 mm (RS-422A)
40 mm (RS-232C)

5 mm

Adhesive tape
��
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Soldering iron

Heat-shrinking tube
Inside diameter: 
1.5 mm, l = 10

1 mm

Heat-shrinking tube

End connected to FG

Aluminum foil tape

Grounding plate

End not connected to FG
Adhesive tape
��
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Tighten the screws firmly 
with your fingers.

6KIJVGP�VJG�UETGYU�HKTON[�
YKVJ�[QWT�HKPIGTU�
��
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Host computer CS/CJ-series PC
Command

Response

Host computer CS/CJ-series PC
Command

Response
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�����4����4  ��������������(.�4���5�(6))))����(689**
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�����4����4  ��������������(.�4���5
�;�(6))))�<�8))��������������

���� !�$�
(67)))����(67))6� !����8�
�������

(67)8)����(67)86� !����7�
�������

(67))/����(67))*
(67)8/����(67)8*

��������������������	�������������

(67)7)����(67=>=� +����0����������������

!������%� ����
1��������) (6))))����(6))**

1��������8 (6)8))����(6)8**

1��������7 (6)7))����(6)7**

1��������6 (6)6))����(6)6**

1��������/ (6)/))����(6)/**

1��������9 (6)9))����(6)9**

1��������> (6)>))����(6)>**

1��������= (6)=))����(6)=**

1��������- (6)-))����(6)-**

1��������* (6)*))����(6)***

1��������4 (68)))����(68)**

1��������2 (688))����(688**

1��������� (687))����(687**

1��������( (686))����(686**

1��������' (68/))����(68/**

1��������� (689))����(689**

m to m + 3: Port 1 Settings

m + 10 to m + 13: Port 2 Settings
m + 14 to m + 9 and m + 14 to m + 19: 
Not used in Host Link communications

m + 20 to m + 99: Reserved for the system
���
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Case 1

Serial Communications Board or Unit

Host computer

Command sent Send delay

Response sent

Case 2

Serial Communications Board or Unit

Host computer

First command frame

Send delay

Second command frame

Delimiter

Case 3

Serial Communications Board or Unit

Host computer

Command sent

Send delay Response sent

SEND(090), 
RECV(098) or 
CMND(490)

CTS Control

Send processing

RTS = ON

CTS = ON?

One character sent

All 
characters 

sent?

RTS = OFF

Send processing ended

No CTS Control

Y

Y

N

Send processing

RTS = ON

One character sent

All 
characters 

sent?

RTS = OFF

Send processing ended

Y

N

N
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1��������6 ��&�89=9������&�89**

1��������/ ��&�8>))������&�8>7/

1��������9 ��&�8>79������&�8>/*
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n + 1 to n + 4: Unit status

n + 5 to n + 8: Port 1 status

n + 15 to n + 18: Port 2 status
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Board or Unit Logical port CPU Unit

Instruction 1

Instruction 2

Instruction 3

Instruction 4

Instruction 5

Instruction 6

Instruction 7

Instruction 8

One port must be specified for each instruction.
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Communications Port 
Enabled Flag

Network communications 
instructions 
(PMCR(260)/SEND(090)/
RECV(098)/CMND(490))

Communications Port 
Error Flag

Communications Port 
Completion Code

Instruction 1 
being 
executed

Instruction 2 
being 
executed

Instruction 3 
being 
executed

End of previous 
processing

(Normal end) (No unit correspond-
ing to unit address)

(Normal end)

Response Required

Host computer Command

Command

Response

ResponseSerial Communications 
Board/Unit

Communications Port Enabled Flag

Command acknowledged Command completed

No Response Required

Host computer

Serial Communications 
Board/Unit

Command

Command Response

Communications Port Enabled Flag

Command acknowledged Command completed

(1)

(2)

(1)

(2)
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Response Required

Host computer Command

Command

Response

ResponseSerial Communications 
Board/Unit

Communications Port Enabled Flag

Command acknowledged Command completed

No Response Required

Host computer

Serial Communications 
Board/Unit

Command

CommandResponse

Communications Port Enabled Flag

Command acknowledged Command completed

(1) (2)

(1) (2)

Response Required

Host computer Command

Command Response

Response

Serial Communications 
Board/Unit

Communications Port Enabled Flag

Command acknowledged Command completed

No Response Required

Host computer

Serial Communications 
Board/Unit

Command

Command Response

Communications Port Enabled Flag

Command acknowledged Command completed

Response wait time

Response wait time

(1)

(2)

(1)

(2)
���




���������������������������� ��������	
7
:���� �� ��������� ��� ���� ��3������ ���� ���� ����� ��������� ���� ��������
������!����'��� ���� ���%�  ������&��%���������������������������������
��������������������!1�1����������������

	
	
7 -�����������33��
�����������	������������������������������������������8�7))��������"�����������
�������� ��� �� �� ���� �?��� ����� ���	� �����  ������ ���� ��� �4� �����
���������������8�889������#�<�-9������������������ �����������8�7))���������
�������������������������������D�����������������������#�����������%�  ���
��������������������������%�  �������������

	
	
8 &�����-�����
:������������	��4������������������������
����������������������
%�  ������������������������������������
����������%����0�����������������
��	������������
�������������������������
���������������3�����������������
 ������������ ��� ����������������

4��������������88)2���?�������������%������������������?�����������?��
�� ���������  ������� "��� ����� ���	� ��������� ����� %�  � �������� ���
��3������������������������������������������������������������?��� ��� 
�������������� ������

���� :�� �������� ���������� ������ ����������� ��� ���� ��0���� �������� ���
���������������������������������������� ������������������������

	
7 �,��$��3�������6�����������
"������������������������%������������	�
�������������������������
$�C�
������� 
���� � ������������� 2������ ���� 1���� ��� ���������� ��� ����� ���	

������ �������� %���� ����� ���	� 1����� ���� �!1� 1����� ��� ������ !�� �������
��������"������������������������������������������������

	
7
� -�
�0�������
"�	��������  �%�����������������������������������%���������������������?����
������������	�
���������������������+
�767�������������
$�C���������!1
1�����
���� ��������������2����������
���� ��������������1������
8�$
���




���������������������������� ��������	
7
E��!1���+
�767���������
8:�
�178���������C8:�
�1/8������7���
8:�

�278������������
8:�
�2/8������8#�

���6����
�������

)��������/�� �,��$����9������3�����"�#
������������
�����$ 2�,��

��������������
���	�1����

6E749��F7)8�'
�9))��F7)6
6E74>��F7)8�'

"����������������������
��������������79����������
*���������������
"����
$�C�����������������
�������������������
"8��
"7��
����+"������ ������%������
�������������3������

.,��3����5��$��,��$��������������3���
������,�������5��,��.�*��.�*�����-.%

��������G�������������%�  ���� ���������������
� ��
��  ���� �?��������������%�  ���������� ��%����
�����
$�C���������������������������������
����� ���������������������������%��������
�����%�  ������������� ������
.,��3����5��$��,��$��������������3���
������,���������������5��,��.�*��.�*�
����-.%
��������������� ��������������������������
��������%�������� ������������ �����������
������������������������������������������#�
��������������������������������%�0�������
�������������������  �%�����������������?��
 ������������������������������
$�C�������
�����������������
��������#

�7))���F7)8 "����������������������
��������������79����������
*���������������

��������������� ��������������������������
��������%�������� ������������ �����������
������������������������������������������#�
��������������������������������%�0�������
�������������������  �%�����������������?��
 ������������������������������
$�C�������
�����������������
��������#

����������!1�
1����


+.8
�!.8
�!.84
�H.8��!1���'
�7))�
��!1���'
�7))�I$�E$�'��
�!1���'
�7))�:��&.���'

�������������0�����������
���%������

��������������� ��������������������������
��������%�������� ������������ �����������
������������������������������������������#�
��������������������������������%�0�������
�������������������  �%����������������
$�C�
���������������������

�,.8�����,�
��������!1�
1����

�,.8$�,��!1�� �������������0�����������
���%������

��������������� ��������������������������
��������%�������� ������������ �����������
������������������������������������������#�
��������������������������������%�0�������
�������������������  �%����������������
$�C�
���������������������

�,.8�����,�
���������������	�
1���

�,9))��F7)8 !����85
"����������������������
��������������79����������
*���������������
!����7���������+
�767�5
"���
E������ ����������
����������������=��������*�

.,��3����5��$��,��$��������������3���
,��3
�����'������������,�������+%
����	������������������������� ���%����
������
'�(��+'�,������.�(����������������
�������������������!��������������� ������
����������������������������������������
������������%����������  ���� �?��������������
.,��3����5��$��,��$��������������3���
3���
�����'������������,�������������
�+%
�� ����� �?���������������� ������������������
����������������%�������� ������������ ����
����������������������������������������
���������#���������������������������������%�
�0��������������������������  �%���������������
�
$�C����������������������
���




���������������������������� ��������	
7
���� "��� ������ ��� %����� ����� ���� ��� ����� ���� %������� ���� ����� ������� ���� ��?�
 ������#� %���� ������ ������ ������� ��� ���������� ���� ��������� ����� ���	
1����� ���� �
$�C�������� 
���� � ������������� 2�����$1������ 4� ����� ���
����������������0���� ����������������������������	�1��������������������
������� �� ��� ����� ���� �
$�C�������� !���� ����	� ���� ����� �������� ������
������������� ��������	��������������������3������ ������� ������������ ����
��?��  �������� +����� ��� �������������	��
�����	���	���
��������
������
����
���������������������� ��

	
7
� -�
	���"	:7�����
"�	��������  �%�����������������������������������%���������������������?����
������������	�
���������������������+
�/774$/-9������������
$�C�������

���� ��������������2�������
8:�
�2/8������7�����C8:�
�1/8������8#�

���� "��� ������ ��� %����� ����� ���� ��� ����� ���� %������� ���� ����� ������� ���� ��?�
 ������#� %���� ������ ������ ������� ��� ���������� ���� ��������� ����� ���	
1����� ���� �
$�C�������� 
���� � ������������� 2�����$1������ 4� ����� ���
����������������0���� ����������������������������	�1��������������������
������� �� ��� ����� ���� �
$�C�������� !���� ����	� ���� ����� �������� ������
������������� ��������	��������������������3������ ������� ������������ ����
��?��  �������� +����� ��� �������������	��
�����	���	���
��������
������
����
���������������������� ��

���6����
�������

)��������/�� �,��$����9������3�����"�#
������������
�����$ 2�,��

�����������������	�
1����

6E749��F7)8�'
�7))���F7)7
6E74>��F7)7�'

:�������������0�������
��������������%���� �%�

(45�!���*��������8

(25�!���9��������7
+(45�!���>��������>
+(25�!���8��������-

E5�!���6����

�������������
�E5�!���=��������

��������������

��������������� ��������������������������
��������%�������� ������������ �����������
��������������������������������������
����#���������������������������������%�0����
����������������������  �%�����������������?��
 ������������������������������
$�C����
���������������������
��������#

�7))�I$�E$�'�
�������������
2����

�7))�:��&.���' �������������0�����������
���%������

��������������� ��������������������������
��������%�������� ������������ �����������
��������������������������������������
����#���������������������������������%�0����
����������������������  �%����������������
$
�C����������������������

�,.8�����,�
��������!1�1����

�,.8$�,��!1�� �������������0�����������
���%������

��������������� ��������������������������
��������%�������� ������������ �����������
��������������������������������������
����#���������������������������������%�0����
����������������������  �%����������������
$
�C����������������������

�,.8�����,�
���������������	�
1���

�,9))��F7)8
���



���

������	
�
����
��������
�����

����������	
����������������	��������
��	������
�	�����	
�����������	�������	�	�	������	��

��� ���������	��������	�	�	������	���
���	
� ����������������������������������������������������� ���

����� ��	�	�	������	���
���	
������������������������������������������������������������������� ���

���� !��
"�������	�	�	������	���
���	
��������������������������������������������������� ���

����# ��	�	�	��$�������� ������������������������������������������������������������������������������ � %

�� $�����&����&��	����	
� ������������������������������������������������������������������������������������ � �

�� �� $�����&����'	��������������������������������������������������������������������������������� � �

�� � $�����&����&��	����	
� ���������������������������������������������������������������������� � (

��# &�)�����*�&�����
��+,��&����&��	����	
�������������������������������������������������������� �#%

��#�� &�)�����*�&����&��	����	
����������������������������������������������������������������� �#%

��#� +,��&����&��	����	
� ������������������������������������������������������������������������ �# 

��#�# $	�������$������� ����������������������������������������������������������������������������� �##

��#�- $������&�������������������������������������������������������������������������������������������� �#�

��- !��
"���	�	�	������	�������������������������������������������������������������������������������������� �-(

��-�� .)�����
"�$�
�/0�������$����
��� �������������������������������������������������� �-(

��-� 1��������	"����$�������������������������������������������������������������������������� ��%

��-�# 1��������	"����.)����� ������������������������������������������������������������������ ���



����������	�
������
������������
���� ��������	
�
	
� ��������������������������������������

	
�
� ������������������������
���� �����	�
� ��	��� ��	����� ��� ����� ��� 	�����
� ����	��� ��� ������ ���
���������� ������	����� ��� ���� 
������ �������� ��� � �	���� ���� ����� ����!
��	�������"���	���������	�
���#����������������	������	�����������	��$���	�
���������
%������������	��$�	����	������������&%�'�������&%(��)!(*+�����,

&��������������������	�
����������������������&����
��������	�������-����
���.�������	�����

����/��/0�����	������	�����1�����
�������

�����������%
���������������

����,

.��������������	�
�&����������
�	�

��������2%�����	�
$� ���������	�
���	��
��	�����	��������������	��������#������	�
�����	�����	��

������
��
�����%
���������������������������	��$��������	�����������	�
�������������������
�������������������������	�
�,��������������������������	�
�������
������%
������#���������2%�����	�
,

3��������
����� ���� ������ �����2%�����	�
� ���� ���������	�
���	��� ��	����$
����������������������	
��������
�����	
������,

	
�
� ���������������������������������
�����

�#��������������������������
��
��������������������	�
���	�����	%
����,

�������������������
����������������

4����	����	�����/��/0�����	��$������ ��� ��������� ��	���������#���� ���
�&!�5%���������.�.������������������	���������	������������"���	�����%
������ �������������������������	�
���������� ��� ����&����
��������	������
-����$� &����
� �������	������� .���$� ���� �2%�����	�
$� ���� � �	������ ���
��"���	��������������/�/�/6��)��/�������	����������������,

���� ���� ����	��� ��� #��	�� ��������� ������� �����	�
�� ���� ��������� ���� 
�����
��
�#,�3��������
�$������������
�����
�������	
������,

1�����
� ������

���� �7+�8$� 7&9����$� ������������ ������

���� �7+:7$
7+�5�$� ;���

������&����
����	��������8'���$�-�����������������<+��!
<+���$� 6����� ��	��������� �':(6�$� <����
� ;����	����� .����� �3���!3'��!
3'+��$�;1�������

�����<���!<����$�=�����������)���������$�������%
��	�����������������������4��!3������	�
,

�������������������
����������������

4����	����	�����/��/0�����	��$������������������������������������	�
���
����#���� ��������� ����� �� ���� �����	�
$� ���� �����2%�����	�
� ��������� ���
���������������������	�
$��������������������������������!��	�������"���	�

CPU Unit Serial Communications Board or Unit *   Send/receive messages are 
stored in the area one or more 
words after the send data 
address or the receive data 
address specified in the 
PMCR(260) instruction.Sequence 

number Sequence No. 
specification

Standard system protocol
Sequence No. 001

Step 0
Messages

I/O memory

I/O refreshing

Shared memory

OMRON devices

Step 1
���
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��������	�������-��������.���$����
� �	������������������������	����,

Modifying and transferring 
standard system protocols

Modified standard 
system protocol Command execution (SEND, RECV, SEND&RECV)

RS-232C or RS-422A/485

General-purpose external device

CPU Unit

Sequence 
number

I/O memory

Sequence No. 
specification

I/O refreshing

Shared memory

Step 0
Messages

Serial Communications Board or Unit

Step 1

Step 2

Creating and transferring a new protocol

Newly created protocol
CPU Unit

Sequence 
number

I/O memory

Sequence No. 
specification

I/O refreshing

Shared memory

Step 0
Messages

Serial Communications Board or Unit

General-purpose external device

RS232C or RS-422A/485

Step 1

Step 2

Command execution (SEND, RECV, SEND&RECV)
���
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Send/receive 
sequence

Example: Reading the process values 
for a Temperature Controller

Transmission of process value reading message and 
reception of response message

Step 0

Messages

Step 1

Protocol

Serial 
Communications Unit
(CS/CJ Series)

SEND
(send)

RECV
(receive)

RS-232C or 
RS-422A/485

General-purpose external device

Send message (Example: PROCESS VALUE READ command)

Header Address Send data Check 
code

Terminator

Receive message (Example: Response)

CPU Unit

Serial Communications Board
(CS Series only)

RX00

RX01
Header Address Send data Check 

code
Terminator

Command

…

…

���
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���� 9, ����&701$��7�<$�&701@�7�<$�4);�$�36.&=����	������������	
����$
/�70��7�%/0�$�����6/&7��7�%/33��	��������	����������,

�, ����������������	������������ ���������
��
������#��	������������	������$
�������������#�������������������������������������$���	������#����
��������$������
���
����	������#�������������,�.�
�?����"���	��$������
����� ������������������
����,

��"����������������

One protocol

Sequence No. 000 to 999 
(60 sequences max./protocol)

Transmission 
control parameter

Link word setting

Send/receive 
processing 
monitoring time

Response 
notification method 15 steps max.

Step 0
Step 1

One-step structure
With the SEND, RECV, or 
SEND&RECV command

Command (see Note 1)

Next process
•   Next step

•   To specified step

•   Sequence end

•   Sequence interrupt

Error processing
Header Address TerminatorData Check

Messages (see note 2)

With the WAIT, FLUSH, 
OPEN, or CLOSE command

Message list (see note 2)
Send message list

Receive message list

Reception matrix list (see note 2)
Reception matrix

Case No. 15

Repeated

N (no)

N (error)
Normal end

Command 
(see note 1)

Next process

Next process

Case No. 00

Receive message

Header Address TerminatorData Check

15 steps max.

Step 0
Step 1

Y

��������� �������
�������������	�����
�������%
����

������
��������$���	�����
�#�	�����


6��?�#���� &������������������#��������#�������������������
&����
��������	�������-����,

��������������� �����������������������!��	��������	������

��������������	������������ ����������#���������	��������������;!/���������������
��
���



����������	�
������
������������
���� ��������	
�
���#�����������

���� 4�� ��	������������������� ���������	���������� ��������	����������	��%
���������	��������������������	���������
������������������������,

��������� �������
������� /����������

�#���A�&701$��7�<$�

&701@�7�<$�4);�$�36.&=$�/�70$����
�6/&7

�������� &����������� ��������������������&701,

��	��������%
����

����� ��	����������������7�<,

&������������
������	�����
�������

�������������������������� ��	�������%
��������&701@�7�<,

��	�������
����� 

)���������� ��	������������������	������
���������#��	��������������� �����	������
#�����7�<����&701@�7�<��������,

�������	������ ���������������������������������������������++�,�����
�������	�������	��������������	����������!��	��������%
�����,

������	���� .�������&701@�7�<��������������	�����������������������
B�,

&����#�������� .�������&701����&701@�7�<����	��������#���������������
������������,

���������#�����
����
��������������
���	��	������

&��	��	��������#�����������������#�����������	��������������
������,

0� �����	��� &��	����������� �����������������������"���	��#��������	��%
�������������	���
����������

�,

7��������	������ &��	����������� �����������������������"���	��#��������	��%
��������������������������,
���



����������	�
������
������������
���� ��������	
�
�������������������������$%��#��

��������&�����'������"����������$	�(� ����������'������������

)��*�����������������
������������������������

�����

�#�����������������������&�����)�����������1��)���������������������%
���������	�
,

��C�1'�����>�9����������������

+��� ,��� �������
&�"���	� 6��?�#���� %%%

�������������	�����
�
����������

������	�����


��������������	������
������

&	��

��	�������#����������� '��

��	���������������#����
�������

'��

&������������#���������
��

'��

&���� &���������� ��

�������	������ �����!��9

������� &701@�7�<

������	���� '

&����#�������� %%%

&����������� &1������D9

��	������������ �<������D9

���������#���������
� 4����

0� �����	��� 7��

7��������	��� )����

&�����������
&1������D9

=������E�F G

�����������E�F H�)�1I

7�����	��	?�	����E	F 6��������J����
������������������������)&�;;�

6������E
F %%%

)�������E�F K�����9����$��

��������������

��	������������
�<������D9

=������E�F G

�����������E�F H�)�1I

7�����	��	?�	����E	F 6��������J����
������������������������)&�;;�

6������E
F %%%

)�������E�F @�����9����$��

��������������

<h> + <a> +  "1" +  "00" +  "0000" + <c> + <t>

Data

<h> + <a> +  "00" +  "00" + & (W (1) ,4) + <c> + <t>

Data

-����
. �������������/

����
. �0 1�������/

 ������� ������������������������������#�������

������ ������ ������ ������
1'���� 1'��9� � ��>�9� -�����������(A��������	�������

����������
&���������	������������������������ �����
�
����	�,

-�����*����99A�&����
�	������	�%
����������

&��������=� �������	��������	�
���	�������,
���



����������	�
������
������������
���� ��������	
�
2��������
 ��������������
���3������������������
����������������

�����&!�5%����������������������������������������	�
���������
��	����%
��	������� #���� /��/0� 	���������� #������� ������� ��� 	������ ����!��	����
��"���	��,�������"���	�������������������������������	�
��	������� �	����
����
���������������������������������������������	����,

���	����������	������	�������
��������
�����������	������	�������������
���������������������	�
������������������
���������$�������#����������

�#%
���� ���
�,� ;� ������ ��������� ���� ���� ������
�� ��� ���� ���
�	������ ��� �� �������%
�����������������$����������2%�����	�
���������������

�#�������������������
��"��������"���	��,�3��������
����� ���������� �����2%�����	�
$� ����� ��� ���
����������	
��������
�����	
������,��������������������	�������������%
����������������������������������	�
�,

1'���9 1'��99 ��>�9 ��>�99 -�����������'A�-�������� &���������	����������������������� �����
�
����	�,

1'���* 1'��9* ��>�* ��>�9* -���9+A�������������������� &��������=� �������	�����
%���
� ,

1'���B 1'��9B ��>�B ��>�9B -����������9+A��� ,�0�,�������!
��	����������

&�������'7*�=� �������	���9$���������,

-����
. �������������/

����
. �0 1�������/

 ������� ������������������������������#�������

������ ������ ������ ������

+��� ,��� �����3����������������������
&�"���	��
����������

6��?�#���� 0������������	�����,

�������������	�����
�
����������

��������������	�%
�����������

��	�������#����������� ��������������������������������' ��	�����
����������"���	��,����������������������%
�����������%��
��������	����%��
��
��"���	��$����#�

���������"���	��������
��"����������������������,

��	���������������
#�����������

&������������#����
�������

&����������%
����

�������	������ 0������������	�����,

�������

������	���� ����������	��������������
��������'����������(�
����������
�������"���	����������������
&701@�7�<�	������,�1����������������
��������������"���	�������������������
	�������,

&����#�������� 0������������	�����,

&�����������

��	������������

���������#�����
����
�

0� �����	���

7��������	���
���



��
�������������
���� ��������	
�
	
� ����#�*����*����������
�������	������ �
���������&�����)�����

�	������������1��)����#������&����

�������	�������-����������&����
��������	�������.���� ����������������	�

��	�������,

	
�
� ����#�*����4����
����&����
��������	�������-���������&����
��������	�������.������������
�

�#����#����������&�����)�����������1��)����#���������	�
���	�������
����,�����#������

�	������������&����
��������	�������-����������������
�����������

�	������������&����
��������	�������.������#��	�������

�	����
#������		�����������������������,

������� ��������������
-������. �������������/

&�����)����)

�	������������1��)���A�1'��������1'��BB

������� ��������������
������. �0 1�������/

&�����)����)

�	������������1��)���A�1'��������1'9+BB�
3�����4�������&�����)����)

�	������������1��)���A
��C�1'�����>�9�����������������

4���� �����
1'��������1'���9
1'���*����1'���B

�����9�&�������

1'��9�����1'��99
1'��9*����1'��9B

�������&�������

1'��������1'���L
1'��9�����1'��9L

0��������#�������������	�
���	�������

1'��������1'�L�L ����������������������

�������5� )��*���
.����0�,�� 1'��������1'��BB

.����0�,�9 1'�9������1'�9BB

.����0�,�� 1'��������1'��BB

.����0�,�' 1'�'������1'�'BB

.����0�,�( 1'�(������1'�(BB

.����0�,�+ 1'�+������1'�+BB

.����0�,�� 1'��������1'��BB

.����0�,�L 1'�L������1'�LBB

.����0�,�* 1'�*������1'�*BB

.����0�,�B 1'�B������1'�BBB

.����0�,�) 1'9�������1'9�BB

.����0�,�- 1'99������1'99BB

.����0�,�� 1'9�������1'9�BB

.����0�,�1 1'9'������1'9'BB

.����0�,�7 1'9(������1'9(BB

.����0�,�3 1'9+������1'9+BB

m to m + 1, m + 8 to m + 9: Port 1 Settings

m + 10 to m + 11, m + 18 to m + 19: Port 2 Settings

m + 2 to m + 7, m + 12 to m + 17: Not used

m + 20 to m + 99: Not used
���



��
�������������
���� ��������	
�
	
�
� ����#�*����*����������
��C�1'�����>�9����������������

������������� ������������������������������������������������������
����������������������%
������#�

�����������������9�����������,�-����������������������������������
�����&%�'��������������������	��������	����	������������=����6��?�&�����,

;���������
�����������������������	����$���������������������������������(����
�����������������1'���9�#�

�����������,

��������
������������������������

�#�A�-��������A�B$�������$�����������A
9 ���$������
�����A�L�����$�������A�����$��������������A�������,

;���������������������������	����$�����������������(�������������������������
1'���9,

��������$%��#��6�
�����=� �C������	�
���	��������#��������
�����������������������������,

������� ��������������
����

&������������
�	������	�����������������=� �������������	�
���	���,

������-���7�)����+�����7�
���#�-���7�������7�����
-����'���

;����������������������	�������������������������$������������������������$�����

�����$�������������������$�������$��������������������������,���������������
�������$���#����$�#�

����������������9�����������#�

��
#�����������,

1��������������������������������������#����B�����3,�)�������������#�

��		����
�����������������������$�������������
������������B$��������#�

��������,�1�
�����������������9������$�#��	����������������������������,

8������������������ &�����
%���
� ���������

%���
� ��9����������������������������������� �����

����	�,

)��*��� -�� ����������������
-�����

. �������������/
�����

. �0 1�������/
������ ������ ������ ������

1'���� 1'��9� � ��>�9� 9+ �������������
�A�1���
��$�9A�.������������

9�����9( ��������

�*����99 &����
�	������	�����������
�A������	�
���	��

�+�����L ��������

�( &��������� �A�9����M�9A�9�����
�9���������������
#���������������
�������������������

�' 1����
����� �A�L�����M�9A�*�����

�� &�������� �A�������M�9A�9����

�9 ������ �A�N��M�9A�0�

�� ������ �A�7���M�9A�/��

1'���9 1'��99 ��>�9 ��>�99 �(����9+ ��������

�������' -����������.���A�����
�A�1���
���B$����M�'A�9$���M�(A��$(��M�+A�($*��M��AB$���M�LA�9B$���M�
*A�'*$(��

1'�����
���

1'���L

1'��9��
���

1'��9L

��>��
��

�>L

��>�9�
��

�>9L

������9+ 0�������,

1'���* 1'��9* ��>�* ��>�9* 9+ ������������������� �A�=�
%���
� M�9A�3�

%���
� 

������9( ��������

1'���B 1'��9B ��>�B ��>�9B ������9+ �� ���������������������������!��	���������A
���*�����'7*�=� 
���
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�������������
���� ��������	
�
���� =�
%���
� A�)

�#���������������������#�����#��.����������������	�������
����
������������,

3�

%���
� A�)

�#�������������� 	������������#�������#�����#��.�����������
���������,

4���� ��
%���
� � �������������$� ���� ��	������� ����� ��� 	
������ ���������
�
������������"���	������ �	������������������
���

�#����&701�	���
�����
�&701����&701@�7�<�	�������,���������$������������	���������������
������� &701� � �	������ 	������ ��� �		������ ��� ��	����� ����� ��� ���� �� �
�7�<�	������,

���� 4���� ������ &701� #���� ��
%���
� � ������������$� ������ ��� �� ����� 
��$� �9$
���#�����������������	�������	���
����������&701�	���
�����,���������$
�����������������������������������������������	����������������������������
���&701��������������������	������	����������������	�����������������
&701����	���
����$�������������������������������	�����������	�����������
��
%���
� ��������������,�;����������
����		���$����������

%���
� ���������%
�����,

)
��$�������� �����
�����	�����	����	�����������%#����	����	��������������&%
(��)!(*+�����$������������	����������	����������������������������������%
�����
��������������������,������#�

�	������������������
�
�������$���$����9+����,
;� ����������������������	������"��	?
�� ��������� �����
�����	�$� �,�,$� �����
������9�>��$�	���������������
����������� �����
�����	�������?����������������
����

�#��������
��������,

8����+�����

orA B A B

A B

-���������.3#�/ 8��������.��/
9$��� 9$99�

�$(�� +L*

($*�� �**

B$��� 9((

9B$��� L'

'*$(�� '�

SEND 
operation

Data send 
processing

Data cannot be received 
during this time.

Rapid 
response

Data 
reception

Reception buffer cleared

t1 t2 = 150 µs

Time lags (see following table)
���



��
�������������
���� ��������	
�
4�����

%���
� �����$�������	���������������	
���������������
�����������
��"���	�� ��� � �	����,�4��
�� ����� ���� &701@�7�<� 	�������� ���� �����
� �	����$� ����� ��� ������ ����� ���� ��	������� ����� ���� ��� ����� ��� ������	��
����,

���� 9, 4�����

%���
� $��&%�'�������&%(��)!(*+��9A9�����(%#����	����	������
	����������,��&%(��)!(*+�9A0�����%#������������������	�������������,
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Send/receive 
sequence

Reception buffer 
cleared

Data reception

Character trace

RECVSENDRECV

(See note 3.)

Send/receive 
sequence

Reception buffer 
cleared

Data reception

Character trace

RECVSENDRECV
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PMCR(260) instruction
PMCR(260) 
instruction

Command

SD signal

RD signal

RS signal

RS turned OFF 
after 0.1 to 4 ms

RS signal ON 
while RECV 
command is 
executed.

Data received before 
SEND is completed is 
discarded.

Data received while the PMCR(260) 
instruction is not being executed is 
discarded (controlled by turning 
OFF the RS signal).
The OFF status of the RS signal is 
maintained after execution of the 
PMCR(260) instruction.

Manufactured on December 20th, 1999

The year is indicated with the last digit. In this case,  "9" indicates  1999."

Month of manufacture. October, November, and December are indicated 
with X, Y, and Z respectively. In this case, the month is  "December."
Day of manufacture. In this example, the day is  "20."

Lot No: 20Z9
���



���������������������������������
���� ��������	
!
	������������� ��� ��	���7�<�	������� �� ��8�������� ��	���������� ��� ����
�����������������������9$������������'7*�=� ������������������ ��������%
����������!��	���������������,�����������������������������������#����
�#,
�&����
��������������
�#������������������&����
��������	�������-����,�

�������� 9, 4���� �

%���
� � �����	�
� 	������	������$� �����&� �����
� ��� �������/33
#����� 8��������������������������������������	��������������,�,$�#���
�,+ 8����������������,

�, ������	������������1������
����������	������	������������������������

�
����������������	�����������,

', ������������������	������������������
�J��$�����������	����������������
��������	��������� ��	�����������������������#���������7�<�	������,

(, 4�������	�����������������$��

������������������������
���������������%
	�����������,

+, ;����������
����������������������������������������	��������������������
���
����������,+�8��������,�,$�������������8����������������$������&������

����������/0,

�, 1��������������	������#��
����������������������	������������������� �	��%
���������	�����,

L, ;���

%���
� �����$����������
��������������������
��������������#�������

�����7�<�	��������������������"������������	������������������ �
����������� �	������ ������	�����,�1����������� �������
$��&�
�#�	�����

	�������������,

���� 3�

%���
� ���������������������
����������&!�5�&�����,

	
! *�%�������*�������� ,��*����*����������
�������	��������	�������������������#�����������������&����
��������	������
-���������&����
��������	�������.����� ��� ����)� �
�����)�������� ����&��%
#����&#��	��������&������)�����

�	�������������;/�)���,�

	
!
� *�%�������*����*����������
�����������������������
��������� ������-���

������ ����� 	��� ��� ������� /0� ���� ���� �������� ������ ���� /.�� ��� �����
������	������ ���	������	������	���������������������������� ����&����
����%
����	�������-����������,�4����	��������������������������������������������
����������	���
����$���������#�

���������	�

������������/33,

Receive Receive ReceiveSend Send

PMCR(260) instruction PMCR(260) instruction

SD signal

RD signal

RS signal

RS turned ON when 
only 0.5 Kbytes in 
buffer.

RS signal turned OFF 
when 2 Kbytes of data 
accumulates in 
reception buffer.

Data received from the end of the 
last RECV command until the next 
PMCR(260) execution is discarded. 
The RS signal does not operate.

Command
���
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n: Software switches (port 1/Port 2)
n + 1 to n + 4: Unit status 
n + 5 to n + 14: Port 1 status 
n + 15 to n + 24: Port 2 status 
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Bit

1: Sequence wait status

0: Other than above

1: Sequence aborted

0: Other than above

1: Trace executing

0: Other than above

1: Protocol macro processing aborted

0: Other than above

1: Step processing error

0: Step processing normal

1: Protocol macro executing

0: Protocol macro executed

1: Sequence ended

0: Other than above

Sequence Wait Flag

Sequence Abort Completion Flag

Sequence End Completion Flag

Tracing Flag

Abort Flag

Step Error Processing Flag

Protocol Macro Executing Flag

CIO 1909 (port 1) or 
CIO 1919 (port 2)

n + 9 (port 1) or
n + 19 (port 2) Error code

0 00 0 0
15 14 13 12 11 10 09 08 07 06 05 04 03 01 0002
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���	�����������������������
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Communications Port 
Enabled Flag

Network communications 
instructions 
(PMCR(260)/SEND(090)/
RECV(098)/CMND(490))

Communications Port 
Error Flag

Communications Port 
Completion Code

Instruction 1 
being 
executed

Instruction 2 
being 
executed

Instruction 3 
being 
executed

End of previous 
processing

(No unit correspond-
ing to unit address)

(Normal end) (Normal end)

Input condition
Protocol Macro 
Executing Flag

Reading of sequence execution results
Processing of sequence errors

Protocol Macro 
Executing Flag

Communications 
Port Enabled Flags
���
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������������&%(��)!(*+������&����
��������	�������-����,

 ����������

�����4����*����������������"��������5�;;;�.��������&�����'���/

'������4����*����������������"��������5�;;;�.��������&�����'���/

Serial Communications 
Board 

Port 2
Specifies the Temperature Controller Unit No. , 
sends the PRESENT VALUE READ command 
send data, and receives the present value set 
in the response in the specified word.

Send data

Temperature 
Controller E5#K
Unit No. 01

Receive data
Temperature 
Controller E5#K
Unit No. 00

32 Units max.

Temperature 
Controller E5#K
Unit No. 31

First word of 
send data

Number of send data words Contents (data format) Data

(Undefined) Unit No. Number of send data words
(4-digit BCD)

0002 (fixed)

WordS

S + 1 S

S + 1 Unit No. 
(2-digit BCD)

00 to 31

Receive data 
storage words

Number of receive data words Contents (data format) Data

Present value Number of receive data words
(4-digit BCD)

Present value
(4-digit BCD)

0002

WordR

R + 1 R

R + 1 Scaling
Lower limit to upper limit
���
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C1: Control data

0: Logical port 0
E1: Destination unit address

C2: Control data

0000: Sequence No. 000

S: First send data word 

R: First receive data storage word 

Number of receive data words = 2
Present value is stored.
(4-digit BCD)

Number of send data words = 2
Unit No. = 03

2: Port 2

Present value
���
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Communications Port 
No. 0 Enabled Flag

Protocol Macro 
Executing Flag

Protocol Macro 
Executing Flag

If input condition CIO 000000 is ON, Communications 
Port No. 0 Enabled Flag A20200 is ON, and Protocol 
Macro Executing Flag CIO 191915 is OFF, then se-
quence No. 000 is executed for Serial Communications 
Board port 2 and the present value is stored in 
DM00201.

If Protocol Macro Executing Flag CIO 191915 turns OFF, 
CIO 000100 turns ON (and remains ON for one cycle).

Protocol Macro 
Executing Flag

Step Error 
Processing Flag

If Protocol Macro Executing Flag CIO 191915 is OFF 
and Step Error Processing Flag CIO 191914 is OFF 
when CIO 000100 turns ON, then the received present 
value in DM00201 is moved to DM00300.

If CIO 000100 is ON (sequence end) and Step Error 
Processing Flag CIO 191914 is ON, the sequence ends 
abnormally and a FAL(06) instruction (Non-Fatal Diag-
nostic Instruction) is executed.

Protocol Macro 
Executing Flag 
CIO 191915

Sequence 
executed

Sequence 
completed

Sequence 
re-executed

One cycle

When sequence ended 
normally:
Step Error Processing 
Flag CIO 191914

When sequence ended 
abnormally:
Step Error Processing 
Flag CIO 191914

DIFD (14) 000100

MOV (21)

   D00201

   D00300

FAL (06) 00

Input condition
000000 A20200

191915

191915

000100 191915 191914

191914

PMCR

   #02E1

   #0000

   D00100

   D00200

00100

FAL (06) 01

A21900

If the Communications Port Error Flag for port 0 turns 
ON, a FAL(06) instruction (Non-Fatal Diagnostic Instruc-
tion) is executed.

Communications 
Port No. 0 Error Flag

Step Error 
Processing Flag

Present value in DM00201 
moved to DM00300

FAL instruction executed
���
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,���?���������������������������#�����������������������������������
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������������������������9$������������	������	����������#�
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����	
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$%��#��6
���� �

�#���� �����	�
� 	��� ��� ����� ��� ����
��
�� � �	���� ���� ���������
������	�������������������	�������������������������������!��	��������������
��	����
�,�

'������)������������*������������
������	��������������������������������		���������������

�#�������	�����,

�������� 9, 4������������������������	��������� �	����$��+��#�������������	������
������������&����
��������	�������-��������&����
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����	
�����,
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����� ���� ��	�����������$� ���� ���� ����
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������ 	���������	�����������������������#��������	�����������������

Protocol Macro 
Executing Flag

Set

m words

Reception 
buffer

Value is stored 
when reception 
fails.

Always ON Flag
Communications 
Port Enabled Flag

Send/receive 
sequence

Reception 
buffer

Receive area
R + 1 onwards

Not holding the receive area.

Send/receive 
sequence

Reception 
buffer

Receive area
R + 1 onwards

Holding the receive area.

Clear

Clear

Set

RECV

RECV

Failed

Failed

Stores cleared 
values

Stores set values

PMCR(260)

R R
���
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���������,�4�������� ������������������#����
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Reception buffer

Overwrites 
initial value

I/O memory
No. of words 
specified here I/O memory

Set

CPU Unit

Serial Communications 
Board or Unit Reception 

buffer

After PMCR(260) 
instruction is executed 
the internal 
processing buffer is 
cleared

Stores 
receive data 

Write response specified

Stored from the 
specified first word

Offset
Receive data 

Overwrites receive data
RECV

Changed

No. of words is stored 
and updated.
���
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Example 1

Sequence

Error

Sequence ended 
abnormally

Step No. 01

Error

Sequence ended 
abnormally

Sequence ended 
normally

Example 2

Sequence

Step No. 01 Step No. 02

Error

Sequence ended 
abnormally

Sequence ended 
normally

Sequence ended 
normally

When the sequence ends normally

Sequence 
executed

Sequence 
completed

Sequence 
re-executed

Protocol Macro 
Executing Flag

Sequence End 
Completion Flag

Step Error 
Processing 
Flag

Error processing 
for step No. 00

Step Error 
Processing 
Flag

When the sequence ends normally

When the sequence ends abnormally

Sequence Abort 
Completion Flag

When the sequence ends abnormally

Note   The Step Error Processing Flag is used to see whether error processing has been executed for 
an individual step in a sequence, and not for the overall steps. Therefore, as shown in Example 2 
above, after executing error processing during a sequence (step No. 00), the flag will remain ON, 
even if the next step ends normally. Care is therefore required because it is not always possible 
to use this flag to determine whether the overall sequence has ended abnormally.

Sequence 
executed

Sequence 
completed

Sequence 
re-executed

Protocol Macro 
Executing Flag

Sequence 
executed

Sequence 
completed

Sequence 
re-executed

Protocol Macro 
Executing Flag

Step Error 
Processing 
Flag

Sequence Abort 
Completion Flag

Sequence 
executed

Sequence 
completed

Sequence 
re-executed

Protocol Macro 
Executing Flag

Step Error 
Processing 
Flag

Error processing 
for step No. 00

Sequence End 
Completion Flag

Step No. 00 Step No. 00

Error
���
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1:N NT Link

PT

NT Link
(Set to 1:N)

Serial Communications Board 
(CS Series only)
Serial Communications Unit 
(CS/CJ Series)

PT

Serial Communications Board 
(CS Series only)
Serial Communications Unit 
(CS/CJ Series)
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Priority 
Registered

PTs per port

CPU Unit's cycle time (ms)

Priority Not 
Registered

PTs per port

CPU Unit's cycle time (ms)

Example for NT31/NT631(C) PTs
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m, m + 6: Port 1 Settings

m + 10, m + 16: Port 2 Settings
m + 1 to m + 5, m + 7 to m + 9, m + 11 to m + 15, 
m + 17 to m + 19: Not used with 1:N NT Links

m+20 to m+99: Not used
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Manufactured on December 20th, 1999

The year is indicated with the last digit. In this case,  "9" indicates  "1999."

Month of manufacture. October, November, and December are indicated 
with X, Y, and Z respectively. In this case, the month is  "December."
Day of manufacture. In this example, the day is  "20."

NT31/631(C)-V2 are the only PTs for which high-speed NT link is supported.

Lot No: 20Z9
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n + 1 to n + 4: Unit status

n + 5 to n + 14: Port 1 status
n + 15 to n + 24: Port 2 status
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The loopback test results 
are stored.

Pin Signal 

2

3

4

5
1

8

7

SD

RD

RTS

CTS
FG

DTR

DSR

Pin Signal 
1

2

6

8

SDA

SDB

RDA

RDB
���



����
����
����������� ��������	
�
2 "���
45
���
&�����
"���
������ 
"
���
���
�����
����
4((
���
������ 

"��
&�����
"���
��������
���
��
�����-
����- �64
#700�
���
0/
��
���
#
���
���
#.
��
���
$
����- ��
���
0/
��
���
#
���
���
#.
��
���
$
'�
8
�64
#200
3
$2
�
����
5 *

+����
�
����������	������
�������

/ ���
���
�����
������
�
�����
���
������� 

+����
�
����������	������
�������

	
�
# (����������)����*��������������������
9���
���
����
 ��
����	
���������
 ���
 ���������
����
����
����
 ����� 
���
���
�����
������
�
�����
�������
�
��
���
����
���
����
��������
���
����� 

�����+���,,�����������
-������.������������+/0

:��
#-
�4!!#
��������
:��
$-
�4!!$
��������

�����+���,,�����������
)�����.��%�1�������0

:��
#-
�;#<+;#
��������
:��
$-
�;$<+;$
��������

	
� ������$����$++��������
"���
������
���������
���
�����
%���
��������
�
���
������
������������
����
���
������
������������
�����
��
���
;!
%���
����
������
�����
���
�������� 

"��
������
����
��
��������
����	
���
)��
&���
���
����� 
"��
�����
��
���������
���
����
��
��
���
)��
&���
��� 

�
8
;,0000
3
#00
�
����
������

�����+���,,�����������
����

���
���
������
������������
���
�
(
)��
�
������
�
������
���� 

(�
���
����
������	��
�����
�
�������	
����������������

2��$��� -�� ��������
-����

.������������+/0
)���

.��%�1�������0
"����� "����� "����� "�����

;,$000 ;,$0#0 � �
3
#0 #2 :��
������	�
 0-
;��������
#-
����
������	�

#.
�
#$ +�������

##
�
01 ������
������������
���-
%�����
(
)��
'&�����
����*

0=
�
02 +�������

0. �����
����
0-
#
���>
#-
#
���
'#
�����
���
��
������
����
��	�������
�
����
������	*

0, ;���
���	�� 0-
=
�����
#-
1
����

0$ �����
���� 0-
$
�����
#-
#
���

0# :����� 0-
?���
#-
5

00 :����� 0-
�����
#-
4��

;,$00# ;,$0## �
3
# �
3
## #2
�
0. +�������

0,
�
00 ����
����
'���*
0-
;������
'7�/00*>
,-
#�$00>
.-
$�.00>
2-
.�100>
/-
7�/00>

=-
#7�$00>
1-
,1�.00>
7-
2=�/00>
%-
##2�$00
���



���
����
����������� ��������	
!
	
! �(��$����$++��������
"��
������
����
��������
�������
���
��
����
���
���
�����
������
����
��������
��
���
�64
%��� 

"������+������� "��
 ���������
����
��
 ���
������	
�����
 ��
 �����
 �
 ���
�:�
����
 ��
 ���
�����
������
���� 
6�
��
����
������
���
���	�
����
��
������
45

�
8
#200
3
$2
�
����
������

"��
 ����
 ��������
 ����
 ���
 ����
 ����
 ����
 ���
 �������
 ��
 ������� 
 6�
 ���
������
�
 �����
�
 ���
������
�
 ����
�����
 ��
������
 �
((((
 '���*�
 ���
�����
�
���
����
����
������
��
((((�
���
������	
����
������� 

3��� -�� ��������
-����

.��
���������+/0
)���

.��%�1
������0
"����� "����� "����� "�����

�64

#707

�64

#7#7

�
3
7 �
3
#7 #2 "���

������

����

#.
�
07 +�������

01 ;"+
�����
����

0= �"�
�����
����

0/ +�������

02 "�����
����

0. :�����
����

0, 4������
����

0$ (�����	
����

0# +�������

00 ������
����

�64

#7#0

�64

#7$0

�
3
#0 �
3
$0 #2
�
00 "���
��������
����

�64

#7##

�64

#7$#

�
3
## �
3
$# #2
�
00 "���
����
����

�64

#7#$
�

�64

#7#.

�64

#7$$
�

�64

#7$.

�
3
#$
�

�
3
#.

�
3
$$
�

�
3
$.

#2
�
00 +�������
���



���

�����	
��
������������������������������

����������	
�������������� ��	�����		��
���
�����
��
�
�����	���������	�� ������������	���
�����	
���	������
�� ���
��������	���
�����	
���
���

��� �
�����	�����	�������� ������������������������������������������������������������������������������������ �!"

����� ��������	���
�����	
���	�����#����������$
� % ����������������������������� �!"

����& ��������	���
�����	
���
����#��'�(�������% ����������������������������������� �!)

��& �������*�������	���
������	
� ��������������������������������������������������������������������������� �!!

��+ ��	�����		��
� ����������������������������������������������������������������������������������������������� �!!

��+�� ,	���-�
.��	���
�����	
���������������������������������������������������������������� �!!

��+�& �/0�0��-�
.�1	�� ���������������������������������������������������������������������������� ��+

��+�+ 2�	�	�	��1���	���������������������������������������������������������������������������������� ��)

��" ���	��-	�� �������������������������������������������������������������������������������������������������������� �3&

��"�� ���	��-	������ ��������������������������������������������������������������������������������� �3&

��"�& ���	��-	�������������	
��������������������������������������������������������������������� �3&

��"�+ ���	��-	��������	
��������	
���������������������������������������������������������� �3+

��"�" ���	���	�����
������������������������������������������������������������������������������ �3+

��"�) ���	���	�����
����	�����		��
������������������������������������������������������� �3)

��"�4 5����
���
��������
�����	��-	��������������������������������������������������� �34

��"�! �$0�5$--�5��*�*�5�*�/�6)�6����������������������������������������������� �34

��"�� �55$5�-$7�5�*�/�&��6&�������������������������������������������������������������� �3!

��"�3 �55$5�-$7��-�*5/�&��6&+���������������������������������������������������������� �3�

��) ����
�
���
���
������	
����������������������������������������������������������������������������������� �3�

��)�� ����
�
���������������������������������������������������������������������������������������������� �3�

��)�& �
������	
������������������������������������������������������������������������������������������� �33

��4 5��������
��2�������	
� ��������������������������������������������������������������������������������� �33

��4�� 2�������	
��8��
�5������
���	����	���
����������������������������������������� &66

��4�& �����
���������5������
���	����	���
������������������������������������������������ &66

��4�+ 5������
�������	����	���
�� �������������������������������������������������������������� &66



��������	
�		�	
������ ��������	
�
	
� �����������������������

	
�
� ��������������������������������������������
��������� �������������� �����

�� ���!"#$
��%�%���

��� ������� �	
������	�������
���������� ���

������� ��� �	
�����������������	����
��
�����������
��������������

������
��	�������
��
������������������
����������
��	���
����
����	
���������������
�����
����
���
������	
�� !�!�����

"���	
�#$$�������%��������������	���	
��
�	
��������������
���������	
�� !�!���&�

'���
��	
������
(������
��
��	
����������	
�� !�!����
"���	
�#$$�������%��������������	���	
��
�	
��������������
���������	
�� !�!���&�

'���
��	
������

������� (���	��� ������������������
����������
��	���
����
����	
�)
�������������������!����
��������
������
������	
�� !�!�����

"���	
�#$$�������%��������������	���	
��
�	
��������������
���������	
�� !�!���&�

'���
��	
������

������� ������� �	
�� !�!�����������
�
�*����������'��
�
��''���

�	
���������������
������
��
������	
�
� !�!����
�	
����������������

���
������	������� !�!����+,��
���
	�������
������	
�� !�!����

�	
�-��	
�'��
���''���*�����
�������''���
�	
���
���
�
�����'��
�����	
�!����
(������
��
��	
������

"�������	
������������
����������	
���	
�
�������������
���������	
�� !�!���&�

'���
��	
������
#�������
��	
�����
�����	
�
���"���	
�
��
'
�����&�
'���
��	
�� !�!����

��� ��� �	
����������������

������
��	�������
��

"�������	
������������
����������	
���	
�
)
�������������������!������������
�����
����	
�� !�!���&�
'���
��	
�!����
�	
�-��	
��'
������
�*����
�������
�����
���
��	
�����
�����	
�
��
(������
��
��	
������
$
�
�����./.00������./.01�

��� (���	��� �	
���������������������������������

��'�����������������2�
��	�������
��

������
���
������
��	�������
��

�	
������������
���
������
����
�����

���
��	�������
������	
�� !�!����

�	
�
������## $3%�����������

�������������'���-��
����"�����
�������&�

'���
��	
������
��
����	
�'���������������������
�������
�	
������
���
2
����������������
4�
��
�����	
�
�
����'����	

��	
�
���������������
�����	��	
�� !�!������� $35$�%����
�
����
��*
��	
�����
�����	
�
��
��
����	
�)
��'��
���
������&���������
�
�	
�'��
&�
������	
�����&�
������	
�
'��&���
2
���
�)�! �/67��
+	
���	
������������
���
���
�&��
���	
��
��
������+	
���	
������������
���
�����
��
�&��
�
�
��	
�������
������������	
�
����
�
#�������
��	
�����
�����	
�
���"���	
�
��
'
�����&�
'���
��	
�� !�!����
����
��	
�'��
���''����"���	
�
��'
�����&�

'���
��	
�� !�!����

(���	��� (���	��� ��'���������������
�
��	�������
����
'������������	����

���
����
��

�	

�������'������������

"���	
�����������������
�������	
����
�
�	
���	
�'���������������
��������
�&�

'���
��	
������
�����
�'����������������	
������
���



��������	
�		�	
������ ��������	
�
����������������������
�������������&���������
�"'('�

(��)
������������������������&�
�
�����	
�������������2�������
�����
��./.������
�������	
�������������'������	��������	
�'
*�����'��
��+	
����

�������&��	
���
�'������������������
��3��

+	
����������
�������&��	
�#$$�������%���������������	
�� !�!��������
���	���+	
��������������
�������&��	
�#$$�������%���������������	
�� !
!�������������	��$
�
�����	
����������
�����'�����

)��� �	
�#$$8��%����������������������
��������	�
*
�����
��	
�����
����������
������
��	����

��
��*
������	
�)
��������������������������	
������
����������
����''
�������
����� �	
�
�� ������ ���������������
��
��	
� ���������,
*��
����
�����������09&�07&�0:&�0;&�����10�� 
����	

(!��<
�������	
���	
�%3�"�3$�<
�������	
� ���������������
��$
�

����	
����������		
���
������������������	
��=� �����
�'��
��
�

	
�
( ����������������������%��������!�*��������

��� +��, �������������� �����
00 (�����


�
"��
������
+,��
�

�	
���������������� (������
��
��	
����������	
�� !�!�����"���	
�

��'
�������	
���	
��������������
�����
����	
�� !�!���&�
'���
��	
������

01 "��
�����
� ������
��	�������
�� (������
��
��	
����������	
�� !�!�����"���	
�

��'
�������	
���	
��������������
�����
����	
�� !�!���&�
'���
��	
������

0. �����
������

�

"��
�������
�
*��
������


�����������
����������
��	���
����
��

�	���������������������3������	
�'
�
�������
��

09 ��������������
����
�

�	
�"��
��������
�����	��
��������
�
����
�������
�
�	����	
��'
����
�����
�

� !�!������������
��������������	��	��$
*�
���	
�
�''���������

07 $�����������
�

�

�	
������������
���
������
��
��
�����

��
����	
������������
������
�����
��	
��

0: )���
���
������

�

������
���
������
��	���
����
��

��
����	
�)
��'��
���
������&�����
��	
�'��
�
��''��&�
������	
�����&���
������	
�'��&���

2
���
�)�! �/67��

0;  ������������

�

��'�������������	
�-����

��	�������
��

"���	
�
��'
�������	
��'���������������
�����
����
�&�
'���
��	
������

10  ������������

2
�������
�

�������2�
��	�������
��
������'������������
2
���
�����

��
����	
�'����������������
�����
����
���
2
�����������
����
4�
��
�����	
��
����
'����	

��	
�
��������������������	��	
�
� !�!������� $35$�%����
�����
��*
��	
�
����
�����	
�
��

11 #�����������

�

�	
��
*��
����
�����	
�
## $3%�	���
2'�
��

"���	���
��'
������
*
������	
�'��
���''������
����
�&�
'���
��	
������

��������� �������������� �����
�%) ��� ��- �� 
��� ������� ������� ��� �	
�)
�������������������!����	���

����
����������
���

������� ��� ��� ��� �	
�)
�������������������!����������������
�
�������������	
�	����
��
��������������
����������

"���	
�#$��������������	����'��	
���	
�
)
�������������������!������������
�����
����	
�� !�!���&�
'���
��	
�!����

������� ������� ��� ��� �	

������
��	�����
���
����������������
�
����	����	
����
�� !�!����

�����������
����������
��	�������
����	
�
)
�������������������!���������������

�����
������
������	
�� !�!�����

������������4�
����������
����
��	�)
����
���������������!��������	
�� !�$��-�����
#2'�������$��-��
"���	
�#$>�������������	����'��	
���	
�
)
�������������������!������������
�����
����	
�� !�!���&�
'���
��	
�!����
���



��������	
�		�	
������ ��������	
�
������� ��� ��� ��� �����������
����������
��	�������
����	
�
)
�������������������!���������������

�����
������
������	
�� !�!�����

"���	
�#$������#$>��������������	���	
��
�	
�)
�������������������!������������
��
�������	
�� !�!���&�
'���
��	
�!����

������� ������� ������� ������� �	
�� !�!�����������
�
�*����������'��
�
��''���
�	
�)
�������������������!��������������

������
��
������	
����-'���
���)��
�
��
��������������
������
��
������	
��
2��
!������?��
�
��������
�	
�)
�������������������!�����������
�����
���������''�'���
������
�	
�)
�������������������!��������������

�	
�-��	
�'��
���''���*�����
�������''���
�	
���
���
�
�����'��
�����	
�!����
(������
��
��	
�!����

%������	
�!�����������''�'���
������

"�������	
������������
����������	
���	
�
)
�������������������!������������
�����
����	
�� !�!���&�
'���
��	
�!����

��� ��� (���	�
���

��� ������
���
������
��	�������
�� ��
����	
�)
��'��
���
������&�����
��	
�
'��
���''��&�
������	
�!���8����&���

������	
�'��&���
2
���
�)�! �/67��

��� ��� ��� ��� �	
�
������## $3%����������� "���	
�'���
��'
������
*
������	
�'��
�
��''����������
�&�
'���
��	
�!����

��� (���	�
���

��� (���	�
���

��'���������������
�
��	�������
����
'������������	����

���
����
��

�	

�������'������������

"���	
�����������������
�������	
����
�
�	
���	
�'���������������
��������
�&�

'���
��	
�!����
�����
�'����������������	
�!����

��� (���	�
���

��� ��� ��'�����������������2�
��	�������
�� ��
����	
�'���������������������
�������
�	
�!����
�	
�#$���������������������
����
��3((�
���
2
����������������
4�
��
�����	
�
�
����'�������	��	��	
�
���������������
��������	�����	
�� !�!������� $35$�%�
���
��
�'������

��� ��� ��� (���	�
���

�	
�����	��
�������'���������������������� �����
��	
�'����������������	
�!�����"���	
�
'���
��'
���������
���
���'������������
��������

�&�
'���
��	
�!����

��� ��� ��� ��� �	
������������
���
������
����
�����

���
������	������� !�!����+,��
���
	�������
������	
�� !�!����
��� !�!�����
*��
�����������
��	���
����
��
������
��	�������
��

+	
���	
������������
���
���
�&��
���	
��
��
������+	
���	
������������
���
�����
��
�&��
�
�
��	
�!�����
������������	
�����
�
#�������
��	
�����
�����	
�
���"���	
�
��
'
�����&�
'���
��	
�� !�!����
�	
�-��	
��'
������
�*����
�������
�����
���
��	
�����
�����	
�
�����	
�-�����
�
��
��	����	
�'���
�������������
�����
����	
�� !�����!����	�*�����	
����
������
����
��
�	
�-��	
��'
������
�*����
�������
�����
���
��	
�����
�����	
�
��
(������
��
��	
�!����

��������� �������������� �����
�%) ��� ��- �� 
���



�����
�	��
�		�	
���������� ��������	
(
	
( �������"��������������������
�	����
�������
����
����������
��
�������������

�������"����������
��&��������

+	
�����
�������&��	
���
�'������������������
��3��

��@��"3�1900�A�/9������������


	
. /�������0�����,
�	����
�������
����
��	������
���*
�����������������
�
'�����'���
���
� � ���� � � ��� �	
� ����
�� 
'
�
��� �	
� ���������� ���� ���
��
�� ��� �	

���������!����

	
.
� -����#��1���������������

2�� ��� +��,����� �������������� �����
�����

����������������
%�����

���!�*��������
�"3�1;01 ��A�1 01 #�����������


�
�	
�
������
## $3%�����������

"���	
�'���
��'
������
*
������	
�
'��
���''����������
�&�
'���
�
�	
�����8!����

00  ������������

�

��'������������
�	
�-����
��	���
����
��

"���	
�
��'
�������	
��'�������
��������
��������
�&�
'���
��	
�
�������!����

�"3�
1;0B

�"3�
1;1B

��A�B ��A�1B 01 )���
��)
��'�

�

��)���
��)
��'�

��	�������
��

��
����	
�)
��'��
���
������&�
����
��	
�'��
���''��&�
�����
�	
�!���8����&���
������	
�
'��&���
2
���
��	
�)�! �/67��
�����������

�"3�
1;07

�"3�
1;17

��A�7 ��A�17 10 $
���
����
�

�
�*
�����

�	
�
���
����
����
���
�
�*
�����
������
��������	
�������
�����������
������	
�
'�������

����
���	
�������������������	�
�	
�
���
����
��������	�����������
���
��3((�

0: ���������
�

�
�*
�����

�	
����������
�������

�
�*
�����
������
�������

"��
��
��	
����������������
*���
���
���
���������������������
�	
�
���
����
�����	��	������
�����������
��

������ �����
����������������

%����
���!�*��������

� ,6/000 ,60000�A�100�2����������


� �"3�1;00 �"3�1900�A�/9�2����������


������������

����������
���

���������
������

������
��&��������3�

���4

����"��� ����� �����

)
����������
�������������
�
��������
�����
>�������-�

��� ��� �����1/����19��)
����
���������������
%��
������"3��
��
�������A�98��A�19�
�
��
�������*���
�
��	
��	���9�>
2�

)
��������������
���������
��������
�
����
�����

)
�������0:����11��)
����
���������������%��
�����
,%��
��������8��A�10�
���0���9�>
2��>�������-��
���



�	������������ ��������	
.
)
����������
�������������
�
����
�����>����
���-�

�	
�),�8$,��
�����3%��
�������������
��������	���������
�����������
������	�*
�����
�

��
�
����
������
�����
���	
���

��� ��� ����
���
������

���������
��
��
�	
�$)�.//�8.:9�
'����
�������/���
�
��.���
����������

���
���'�
�����	����
�	
������001�#��
�
����
�������
����
�
��

�	
�-��	
�������

$
�
���	
�'�������	
����

����������
������
+�
��������
���������	
�.�
��
��
�	���

����������
�����
�
�����
�������	
�
	����

$
�
���	
��
������������
��������'�������	
�	���&�
����
���
��	
�'�����

�	��������	����
�

��

)
�������0:����11��)
����
���������������%��
�����
,%��
��������8��A�10�
���(�>
2�����'���-��
���
)
�������������������
%��
����	
�&�����
����	
�
����
������
���������'�
���-��
�����������������
���'���-��
�������������
3������1.�����'���-��
���
)����	������"3��
������
����	
��
�����������

��
��
������"3��
��
������A;8�A1;��"�����

���������������	
�
�
��&�
'���
��	
��������
!����

�	
�$,������
�3%���������
�����
�����	�
���&������	
�

�'���
�	���
�����

��

���
������
�	
�	����
(���	
�!���&��	
�
),�����������
��
����������	�
��������������
����������	�*
�
�

��
�
����
������
�����
���	
���

�	

�������
������������

��

�"3��
���������A�
:8��A�1:����������
�����
����������
�
��
�����0000�>
2�
�"3��
���������A�
98��A�19��'����
��
����������	
�)���
��
)
��'�����������
�
�'��������	
��
��
����������	
�
���
�
�
*��
��

�	
�)���
��)
��'�
���,%��
���������
A�/�������A�68��A�
1/�������A�16����
�	
��������!����
�>�������-�!�������&�
>�������-��
���
�
�������
&�
�����
��
��������
�
�'��������	
��
��
����������	
�
���
�
�
*��
�
�	
������������
��������������
���	�
����	
�������
���
�����	
�	�����
�
����
���

$
�
���	
��
����������,%�
�
���������A�/�������A�
68��A�1/�������A�16�����	
�
�������!�����>�������-�
!�������&�>�������-��
���
�
�������
&�
����&�����	���
�	
����
�'��������	
��
��
����������	
�	�����
*��
�
��
����	
���������
���
��	
��
&�>�������-�
!�������&��
������&�
�����
�����	
�'������

��� ����
���
������

���������
��
��
�	
�$)�.//�8.:9�
'����
�������/���
�
��.���
����������

���
���'�
�����	����
�	
������001�#��
�
����
�������
����
�
��

�	
�-��	
�����������
�����	��
������&��������

�������
�
�����

������������

����������
���

���������
������

������
��&��������3�

���4

����"��� ����� �����
���



�	������������ ��������	
.
)
����������
�������������
�
����
�����>����
���-�

�	
�$,������
�3%���������
�����
�����	�
���&������	
�

�'���
�	���
�����

��

���
������
�	
�	����
(���	
�!���&��	
�
),�����������
��
����������	�
���������������
����������	�*
�
�

��
�
����
������
�����
���	
���

�	

�������
������������

��

��� �	����������������
������������	���
��
�
��

�������������'���-��
������
�
�������������������
���
�����	
�-��	
������
�����������
���"�����
��
�������������	
��
��&�

'���
��	
��������!����

�	
������������
��
����������	
�(������
��������
��
�
����
���
�	
�"�(�����
�����
	�*
����
�'���
�
�	
�*���
�����	
�

���
��
����������
���
����,��&�,�1&�
,�/��	��������

��
'�'
����
��

$
�
���	
����
�'���
�
�
����
�����

�	
��
����
�������
�
�
������������������

$
�
���	
�'���
�
�����
�	
�)���
��)
��'����

�����

��)�����������3��
��������0.�����"3�
�
���������A�78��
A�17����)������������
3((�

�	
���)�����������
�
�&������	
�$�)�����
���������	
�
���
�
!����	�������
��

��
����	
���)�����������
�	
�������!����

 
������
�����	
��������
���C
+�
��	
�������!����$�)�
�����������	
���)��������
���������'���-�
,�����
��	
���)��������
#��
��	
�$�)������������	
�

���
�!����������	
���)�
�����������	
�������!���&�����
�	
����
���)��������

�	

������
������������

��

"���"3��
���������
A�:8���A�1:&�����19�
�������������
��
��������������
��
3�&���������0.�
��*
���
��&�����
06���������
��&�
������0/��'�����

���������
��3��

�	
�����������
���������������������
�������
��������
����	��	
��
�������
����	
�	����

$
*�
���	
�)���
��)
��'&�
�	
�	��� ���
�����������'��
��������	�������������
�������
�����������
��
����	
�
�'���
�����
���&�
�����	
�������������
��
���
������"3��
���������
A�:8���A�1:�

�	

��������
����
�
�

��
�

!�
��	�
��
�������
��'���
����
��
����'��
����
���
'��
��
���������������
$
*�
���	
��������������

�*����
������
���
�
����
����
�

��
�

������������

����������
���

���������
������

������
��&��������3�

���4

����"��� ����� �����
�� 



�	������������ ��������	
.
)
����������
�������������
�
����
�����>����
���-�

�	
�$,�8),��
�����3%��
�����������
�
����	���&��������

��
�'���
�
	���
���
�����
�	
�	����
�	
�$,�8),��
�����3%��
�����������
�
����	���&�����
���
���
��
�	

�������

�'���
�

���
��

�	

�������
������������

��

�"3��
���������A�
:8���A�1:����������
�����
����������
�
��
�����0000�>
2�

��������������
�
��������	
�	����
���	�����
���
'���
�
���

$
*�
���	
�	��� ���
�������
����'���������	����
'���
�
��
�����������
��
����	
�
�'���
�����
����

�	

������
������������

��

"���"3��
���������
A�:8���A�1:&�����19�
�������������
��
��������������
��
3�&���������0.�
��*
���
��&�����
06���������
��&�
������0/��'�����

���������
��3��

�	
�����������
���������������������
�������
��������
����	��	
��
�������
����	
�	����

$
*�
���	
�)���
��)
��'&�
�	
�	��� ���
�����������'��
��������	�������������
�������
�����������
��
����	
�
�'���
�����
���&�
�����	
�������������
��
���
������"3��
���������
A�:8���A�1:�

�	

������
������������

�����
�
���
��

"���"3��
���������
A�:8���A�1:&�����19�
�������������
��
��������������
��
3�&���������0.�
��*
���
��&�����
06���������
��&�
������0/��'�����

���������
��3��

�	
��������
����
������
��	
�������
���
����
&������	
�
���'�������������
����	&����������	
�
���������
��������
������
���

$
*�
���	
�)���
��)
��'�
$
*�
���	
�	��� ���
�������
����'���������	����
�������
��������
����
�����

�
���������
����
����
������	���#$%�
3�83((��������

����
���
������

���������
��
��
�	
�$)�.//�8.:9�
'����
���������

�������
��
���������
����
���
���'�
�����	����
�	
������001�#��
�
����
�������
����
�	
��
���������

�������
���������

������
��

�	
�-��	
�������

����3���	
��
���������

�������
�����	
������
�����	
���������
����������
�	
��
���������
�������
�
�����	������3((��	
��
�
���������
�������
����
��	
����
��

�"3��
���������A�
:8���A�1:����������
�����
����������
�
������
�����0000�
>
2�

������������
���
�
����������	���
�
�����
���������
�
���
�

��
�

!�
��	�
��
�������
��'���
����
��
����'��
����
���
'��
��
���������������
$
*�
���	
��������������

�*����
������
���
�
����
����
�

��
�
 ���������
���'��
�
�������������������
����������
�
�����

������������

����������
���

���������
������

������
��&��������3�

���4

����"��� ����� �����
��!



�	������������ ��������	
.
>�������-�����	�
���������
��
����������
������

�	
�),�8$,��
�����3%��
�����������
�
��������	����

)#�,�0;0�8
$#�D�0;:�8
�%�,�.;0��
������������
	�*
��

��

2
���
������
	�*
�����
�

���
����

�	
��#$�(�������
�
����	
�����������
����������3��

�	
�����
��������	
�
)&��&�����,��'
�
���������	
�
)#�,�0;0�&�
$#�D�0;:�&�����
�%�,�.;0���������
����������
�������

���'��
��
��
�
��

�	
�-��	
�����
��������	
�
)&��&�����,��'
��������
�	
�)#�,�0;0�&�
$#�D�0;:�&�����
�%�,�.;0�������������&�
������
�������
�
�����

����00����07��������
�/1;������������
������ ���#��
(������
��
�����1�
�3���

�	
�����
��������	
�
)&��&�����,��'
�
���������	
�
)#�,�0;0�&�
$#�D�0;:�&�����
�%�,�.;0���������
����������
�������

������

�	
�-��	
�����
��������	
�
)&��&�����,��'
��������
�	
�)#�,�0;0�&�
$#�D�0;:�&�����
�%�,�.;0�������������&�
������
�������
�
�����

�	
�#$�(�������
����
�	
������������������
���3��

�	
�����������
������'�������
����
�
���
�����
2
�������
��)#�,�0;0�8�
$#�D�0;:�8�
�%�,�.;0���������
������� %�$�/B0��
�����������

#��	
���
�������

�������
������������'�������
�
�	����	
���
��
������
�����

2
���
��	
�)#�,�0;0�8�
$#�D�0;:�8��%�,�.;0��
������������� %�$�/B0��
����������&������������	
�
���
����������������
'�������
�����
�
����
��
����
2
���
��	
��������
�����

�	
�����������
������ ���#����
��
(������/0/00����
�/0/07����3((�
�
2
�������������
��

�	
�����������
������ ���#����
��
(������/0/00����
�/0/07������
��������
����	
�
2
�������
�������������
)#�,�0;0�&�
$#�D�0;:�&�����
�%�,�.;0���������
������

 �������������

���

)
���	
����������������
 ���#����
��(����������
���
2
��������������������
)#�,�0;0�&�$#�D�0;:�&�
�����%�,�.;0���������
������

����19����,%��
��
�������A�68��A�16�
���)������������
���
��3�&���������
0.�����"3��
��
�������A�78��A�17�
���)������������
���
��3((�

�	
��������!�������
�
�������)�������&�
�����	
�$�)��������
�����	
�	�����������
��'���������	
���)�
�����������	
�������
!�����

 
������
�����	
��������
����
��'��
�������
�	�
����
���'���-��	
�$�)�����
��)�������������	
�������
!����
)
����������)��������
"�'����	
�$�)������������
�	
�
���
�!����������	
�
��)������������	
�������
!���������)��������

������������

����������
���

���������
������

������
��&��������3�

���4

����"��� ����� �����
���



�	������������ ��������	
.
)��� �	
�)���
��)
��'���������
��	���
�����
����	
�'��
���''����������
�&��	

�������!�������
����
�&��	
�'������
����
�&����	
�)�! �/67������������
���
2
���
���$
�
����������	������������
�������������������
������

>�������-&�
���*
��������
��
����������
�����

�	
�),������
�3%���������
�����
�����	�
���&������	

����
���
�'���
�
�����	
�	����

����������
�����
��	���
�����

��
�
�
��
�����
�	
�	����

��� �	

������	���
��
�
������	
�

�
'������������

�������������'���-��
������
�
�������������������
���
�����	
�-��	
������
�����������
���"�����
��
�������������	
��
��&�

'���
��	
��������!����

��� ����
���
������

�������
��

�	
�-��	
��������������

���

��� �	

������	���
��
�
������	
�

�
'������������
���'�
�����	����
�	
������001�#��
�
����
�������
����
�
��

�������������'���-��
������
�
�������������������
���
�����	
�-��	
������
�����������
���"�����
��
�������������	
��
��&�

'���
��	
��������!����

��� ��� �	
�-��	
�'���������	
�
	�����+	
�����������
��
����������������
���
��
���	�>�������-����
&��	

�
������
���
�'���
�

���
�������	
�	�������

*
�����������
�������
�	
��������!�����

�"3��
���������A�
98��A�19��'����
��
���������������)
��'�
�
���
�����������
������
�'�������	�
�	
��
�����������	
�
	����

�	
�����������
���������������������
�������
��������
����	��	
��
�������
����	
�	����

$
�
���	
�'���
�
�����
�	
�)���
��)
��'��������
�	
�	������
�����

������������

����������
���

���������
������

������
��&��������3�

���4

����"��� ����� �����
��"



�	������������ ��������	
.
	
.
( �5)�)/�#��1�$��
������������

�������������

���������
������

������
��&��������3�

���4

2��������

���������0��
����"���

����� �����

)
������������
�����������
����
�����
��������
���-�

��� ��� �����1/����19����
�	
�����������
���
������	
��"3�
�
���A98�A19�
�
��
�������
*���
���	
��	���
/�>
2�

)
��������������
���������
���������
��
��
�����

$
*�
���	
�)
��'��
���
��
������

)
������������
�����������
����
�
�����������-�

�	
�),�8$,��
�����3%�������
�������������
����	���������
�����������
������	�*
�����
�

��
�
����
������
�����
���	
���

��� ��� �	��������	����
�

��

�������������'���-��
������
�
�������������������
���
�����	
�-��	
������
�����������
���"�����
��
�������������	
��
��&�

'���
��	
��������!����

�	
�),������
�3%���������
�����
�����	���&�
�����	
�!������
������������
����������
�
���	��	
� ��
�������
��
�
������� ���

��� ��� �	
��������
��
��
������������

�������	
�
 � ���������
��
��
�����

#��	
��	���
��	
��������
�
�
����������	
�)���
��)
��'�
���	���
��	
��������
�
�
����������	
� ��

�	

�������
������

������	
� ���
����
'���

��
����	
� ���
����'���
�
�������

�	
�"C��������-������
����
�����	
� �����
����
���
�	
����
�1C�����
���-����������
�	���
�

���
�������
�
�	�����
� �

$
*�
���	
�������-������
����
�����	
� ��

�	
���2�����������
���
�������-������
����
���������

������
������	
�����
�
��

$
*�
���	
�)
��'��
���
��
������

����
���
������

���������
��
��
�	
�$)�.//�8.:9�
'����
�������/���
�
��.���
����������

���
���'�
�����	�����	
�
�����001�#��
�
����
�������
����
�
��

$
*�
���	
��������������	�
�
�������

�����������������

���
4�
�����
��������
��������
&�

���

$
*�
���	
�����������
�������������
�*����
���

�	

������ ��	���
��
�
��

$
'���
��	
� ��
���



�	������������ ��������	
.
)��� 1� �	
� ���
����'���������
��
�������1C��������-���	
� ������������
����

�������������
����	���)
��������������������������!��������	
� ����
�
�������1C1�������-�

/� �	
�)���
��)
��'���������
��	���
�����
����	
�'��
���''����������
�&
�	
��������!�������
����
�&��	
�'������
����
�&����	
�)�! �/67�����
������������
2
���
���$
�
����������	������������
��������������� ��
�
������

)
������������
�����������
����
�
�����������-�

�	
�),�8$,��
�����3%�������
�������
�����	�
���&�������
����������
������
��
���
���
��
����������	
� ��

��� ��� ����
���
������

���������
��
��
�	
�$)�.//�8.:9�
'����
�������/���
�
��.���
����������

���
���'�
�����	�����	
�
�����001�#��
�
����
�������
����
�
��

$
*�
���	
��������������	�
�
�������
�	
�-��	
�	
��	
��
���
�������
�������
������	
�
	�������'��
������	
������
!�����
��
�����3�&������	
�
�
���������
�������
�����
��	
�!������
��
�����3((�

�����������������

���
4�
�����
��������
��������
&�

���

$
*�
���	
�����������
�������������
�*����
���
"��
��
��	
�����
����

��
������	
� �����

4��
��

�	
�����������
�������������������
�
����	
� �������������
��
���

"��
��
��	
�����������
�������������������
�����	
�
 ��

�	
����������	
� ��
�������	��	�

���	�
���	
����������	
� ��
$
���
��	
�����
���� ���
����
��
�����
��	��
����
'��������������	
�'�������
���
�����	
� ���
��E�����	
����
��������
���
�
�����������	
� ��

������������

�������������

���������
������

������
��&��������3�

���4

2��������

���������0��
����"���

����� �����
���



�	������������ ��������	
.
	
.
. ���������$�����

�������
�������

��������
����

���������
������

������
��&��������3�

���4

2����������������
�0������"���

����� �����

)
��������
�������
���������
�
��������
�����
'�������
�����

��� ��� �����1/����19�����	
�
������������
�����
�	
��"3��
���A98
�A19��
��
�������
*���
���	
��	���B�
>
2�

)
�������������������
���
���������
����
�����

)
�������11����0:��)
����
���������������%��
��
����	
������������,%��
��
�8�A10����B�>
2�� ����
����%�����

)
��������
�������
���������
�
����
�����
'�������
�����

�	
�),�8
$,������
�3%�������
���������
��������	����
����������
�������
������	���
�����

��

�
���������

�����
���	
���

�	
� %�$�/B0��
��������������

2
���
�&���������
19�� �������
%����#2
����
����(���������	
�
������������
��
����	
��"3��
��
�A;8�A1;���
��
��������3��

�����00����07�����	
�
���������������
 ���#��(��������
�/1;��
��
�����1�
�3���

�	
� %�$�/B0���������
������'
�����
���������

2
���������������
�
����
���

)

����
�1�

��� %�$�/B0��
�����������
2
�������
����������&���� 19�
� �������%����#2
�
�������(���������	
�
������������
�����
�	
��"3��
���A;8
�A1;�����
��������3�

2
�����������������

�	
�'������������
��� ��� %�$�/B0���������
�����
2
�����������������&�
�
������19�� �������%����
#2
�������(���������	
�
������������
������	
�
�"3��
���A;8�A1;������
���
2
�����������������

�	
�#$�(�������
����
����������(���������
�
�����3��

�	
�'���
������
����
��
�����	
����������C
���	
���������
�����	
�
 %�$�/B0�������������
�1��'
�����������
���
���	
�����
���������
���������	
�)���,��'
�
����
2�

���/90�
���	
����������������
 ���#��(��������
�����
3((�

�	
�-��	
� %�$�/B0��
������������1&��/&��6&�)&�
����,��'
�����
�������
���
���

�	
��#$�(�������
�
����	
������������
(���������3��

������
�������
������
�'
����
������	
�)���,�
�'
���������	
�
 %�$�/B0�������������

��
������������-
�����
�	
��'
��������
 %�$�/B0��

�����00����06��#��
���
������	
������
�������
������	
��"3�
�
���A;8�A1;��
�
�
�����/�>
2�
�)
4�
��
�����
�
#���

�	
��
4�
��
�����
�
�'
����
������	
�
 %�$�/B0�������������
�/��'
���������*���
�
��	
��	���000�>
2����
6#7�>
2��000����;;;����
�
����������������
�	
��'
����
���
��8

�
�*
��
4�
��
�����
�
���
������
2��������	
�
'������������

)
���	
� %�$�/B0��
������������/��'
�������
��*���
��
��

��000�>
2�
����06#7�>
2���
��

��
000�����;;;�����
������
����������
�	
�-��	
�	
��	
��
��8

�
�*
��
4�
��
�����
�
������
���

�����00����06��#��
���
������	
������
�������
������	
��"3�
�
���A;8�A1;��
�
�
�����6�>
2��,����
$
��8+��
�$���
�
#���

�	
���������
�����	
�
�'
����
���
�����

2�

�
���	
����������
�
��������
�������
���
�����	
�"83��
�������
�	
�� !�!����

)'
���������	
��
�&���

���
��	
����
�����	
�
���������
��
�����

�
�*
��
���



�	������������ ��������	
.
)
��������
�������
���������
�
����
�����
'�������
�����

�	
�),�8
$,������
�3%�������
���������
��������	����
����������
�������
������	�*
�
�����

��

�
���������

�����
���	
���

�	
� %�$�/B0��
��������������

2
���
�&���������
19�� �������
%����#2
����
����(���������	
�
������������
��
����	
��"3��
��
�A;8�A1;���
��
��������3��

�����00����06��#��
���
������	
������
�������
������	
��"3�
�
���A;8�A1;��
�
�
�����.�>
2�� ����
����,����)����2�
#���

�	
�'����������������	
�
�������!�����������
���

!�
��=� �������������

������������
��	
�'��
�����������

�	
��
���-�����
������������"������
�����#2
�������
#����
��(����
��/0/00�����/0/07��
����
�����3((��#2
���
�����,�����
���

�	
�)#�,�0;0�&�
$#�D�0;:�&��%�,�.;0�&�
������	
� %�$�/B0��
����������������
�����
�
����
2
���
���������	
�
���
����������������
'�������
�

#2
���
��	
� %�$�/B0��
�����������������������
������������'�������
�
��
����������1/����19�����1��
��	
��	����	�����
�����
�	
�)#�,�0;0�&�
$#�D�0;:�&��%�,�.;0�&�
������	
� %�$�/B0��
�����������

��� %�$�/B0��
�����������
2
�������
����������&��	
��
��
��-�����������
������"����������
#2
�������#����
��
(������/0/00����
�/0/07������
�������
���
2
�������������
�����

�	
�'������������
��� ��� %�$�/B0���������
�����
2
�����������������&�
�
���	
��
���-�������
����������"����������#2
�
�������#����
��(����
��/0/00�����/0/07�������
�3�
2
�����������������

����00�� �������*
�����
�	
�������������
��
����	
��"3��
���AB8
�A1B�
������0�� ���
"�����*
��

 ����������������
����
�����

�&�����)!%�
*���
�
��	�������
��

+��������	
������
����
'��������������������	���
��
��=� ���������������
�
��	
�'������������

����19�� �������
%����#2
����
����(���������	
�
������������
��
����	
��"3��
��
�A;8�A1;����
���
��3���	
��
�	
� %�$�/B0��
��������������

2
���
�&�����
�������������
�
�
�����
�
�*
��
'�'
���

)
���'��
���������
����
2
���
��

�	
��
�����������
��'
���
��
������
��8
�
�*
�
�
4�
��
���
'����������
���������

!�
��=� �����������	
�-�
�	
�	
��	
��
��������
���
������
������
��

����10��$
���
����
�
$
�
�*
�����������	
�
������������
�����
�	
��"3��
���A78
�A17�����
�����3��
�$
���
����
�
������

�	
��)�������������	
�

���
����
������������
3����	
�
���
����
�

����������������������
�
����
��	
�������������
�������'���
�
� $)8
�)�(���������� �����
�����
F
��

$
�
��
��	
�
���
����
�
���������������
����
��	
�
���������
��)�����������
����3��

����0;��)
4�
��
�
+���������	
������
�������
������	
��"3�
�
���A;8�A1;�����
��
���3���)
4�
��
�
+����)�������

�	
�+�"��������������
�����
�
�
��
��

$
*�
���	
�'��������
�	��������00�����0:��+����
$
�
��
�)����	���������
������	
�������������
��
����	
��"3��
�������
�
�����	
������3((����
3��

�������
�������

��������
����

���������
������

������
��&��������3�

���4

2����������������
�0������"���

����� �����
���



�	������������ ��������	
.
)
��������
�������
���������
�
����
�����
'�������
�����

�	
�),�8
$,������
�3%�������
���������
��������	����
����������
�������
������	���
�����

��

�
���������

�����
���	
���

����19�� �������
%����#2
����
����(���������	
�
������������
��
����	
��"3��
��
�A;8�A1;�
���
�������
�����3���	
��
�	
� %�$�/B0��
��������������

2
���
�&��������
�������
�����
3��

�����06�����11�������
)����	������	
������
�������
������	
��"3�
�
�����
����
��
��

�����)����	�������
��
�� $
�
��
��	
����
����
�����)����	�

)
��������	���
��
�����

��
��������
�&�����
�	

�������

�'���
�����
�	
�
���
�
���
�

��� �	��������	����
�
�� )
�������11����0:��)
����
���������������%��
��
����	
������������,%��
��
���(�>
2�����'���-��
���
)
�������������������
%��
�&�����
����	
�����
�
������
����������'�
���-��
��&��	
������������
���'���-��
�������������
3������1.������������	
�
�
�����������
��
��
�����
�	
������������,%��
��
�A;8�A1;��"�����
��
�������������	
��
��&�

'���
��	
��������!����

�	
�),�8
$,������
�3%�������
�������
�
����	���&�
�����	
�!����
�������
�������'
�
��������
�����������
�

����10�
�)
4�
��
�
�����#���(�����
����	
� �������
������������
��
����	
��"3��
��
�A;8�A1;�����
��
���3��

�	
��
4�
��
����
����
����	
���
'����
���
�'�
���

 ��������������������
�����
����
�����
�	
�)
��'��
���
�������
���	�����	
��������
�
�������
�����������
�
�����	��
�����	
�
���
�
���
�

!�
��=� ������������
�����������
����
����
�	
�-��	
�	
��	
�'����
�������������)
��'��
��
�
��������
���
���

����19�� �������
%����#2
����
����(���������	
�
������������
��
����	
��"3��
��
�A;8�A1;�

������3��
�	
���	
�
 %�$�/B0��
��������������

2
���
�����	�
�����
�������	
�
�������������
�
����
4�
��
�
������

�	
��
4�
��
�������
�����������
������

�����	
�����������
���
������	
��"3�
�
��������
�
�*
�
��������

�������
�������

��������
����

���������
������

������
��&��������3�

���4

2����������������
�0������"���

����� �����
���



�	������������ ��������	
.
)
��������
�������
���������
�
����
�����
'�������
�����

�	
�),�8
$,������
�3%��
����������
�
�����	�
���&������	
�
!������
���������
����'
����
��������
��������

)
��������	���
��
�����

��
��������
�&�����
�	

�������

�'���
�����
�	
�
���
�
���
�

�	
�����
��������	
�
������������
�����
�	
��"3��
���A98
�A19��)���
�� ���
)
���������������
����	��	��
�����	
�

���
����
�

�	
��������
����������
�
�	
���������
����
&���
�	

��
�����
�����
����
�������	
�����'����������
������

$
*�
���	
�)
��'��
��
�
�������
$
*�
���	
�
���
����
�
�
������������	
�'�����
������������	
��������
&�
���
������&������������

����19��������������
#�������	
������
�������
������	
��"3�
�
���A:8�A1:�����
��
���3��
�	

�������
�����
�����0����1.�

�	
�����������������
�	
��
����������	
�/8.�
��
������	�����	
�$)�
.//�8.:9�'�����
������
����	��	
��������������
�	
�������������'�
��
���	�����	
������001�#�
����������

�	
�-��	
�������
����3���	
��
���������

�������
������	
������
�����	
���������
������
3((��	
��
���������

�������
�������	
�
���
��

�	
�),�8
$,������
�3%�������
�������
�
����	���&�
�����	
�!����
�������
�������'
�
��������
������������
��������
�������
������
��
���
���
��
������

��������������

��������

����19��������������
#�������	
������
�������
������	
��"3�
�
���A:8�A1:�����
��
���3��
�	

�������
�����
�����0����1.�

�	
�)
��'��
���
�������
���	�����	
��������
�
�������
�����������
�
�����	��
�����	
�
���
�
���
���	
��������
����
������
��	
���������
�
���
&����	

��
�����

�����
�����������	
��
���'����������������

$
*�
���	
�)
��'��
��
�
�������
$
*�
���	
�
���
����
�
�
������������	
�'�����
������������	
��������
&�
���
������&������������

�	
�����
��������	
�
������������
�����
�	
��"3��
���A98
�A19��)���
�� ���
)
���������������
����	��	��
�����	
�

���
����
�

,�������
�
�*
��
�	���	��=� ��
��������������
��������
����
&�
�����	
�'�������
�������
	�*
�
�����������������

�
�*
��

��� �
����
�
�'���
�����
�	
�
���
����
����	����
��'�
2����
����
�
�*
��
��������&��	
������
�
�*
��
�����	
����
��	
������
�
���'��
����������
���'�
�
���������	
�)
���
�'
�������������'�
�
��
���������
��

!�
��������'�
2����
�

�	
�
���
�
���
����
���
��

��������

�'���
�����
���
������$
�'���
�
�����
�
�
�*
��
���'
�������

��
��

��� �	
��������������������
����������������	
�
���
�
���
����
�
�*
������

)
�������
��
��	
������
����������������
�����
����
������������������������
�����
'�������

�������
�������

��������
����

���������
������

������
��&��������3�

���4

2����������������
�0������"���

����� �����
���



�	������������ ��������	
.
)
��������
�������
���������
�
����
�����
'�������
�����

�	
�),�8
$,������
�3%�������
�������
�
����	���&�
�����	
�!����
�������
�������'
�
��������
������������
��������
�������
������
��
���
���
��
������

��������������

�����
�
���
��������

����19��������������
#�������	
������
�������
������	
��"3�
�
���A:8�A1:�����
��
���3��
�	

�������
�����
�����0����1.�

�	
�����������������
�	
�$)�.//�8.:9�'���
�
���������
�������
�
�
�������������
���
���'�
�����	�����	
����
��001�#��
�����
�����
��
�&����	
��
���������

�������
��
���������
����
���

�	
�-��	
�������
����3���	
��
���������

�������
�����	
������
�����	
���������
����
�������	
��
���������

�������
������	������
3((��	
��
���������

�������
������	
�
���
��

�����������������
��
�
4�
�������������
����
����
�����������

!�
��	�
��
�������
��'���
����
��
>���
��	
�����������
����������
�����������

���
����������	��
����'��
�
���
������������
$
*�
���	
��'
������

�*����
������'
*
���
����
�'���
���
 ���������
���'��
�
�������������������
����������
�
�����

�	
�$,F�
����#$��
����������
�
�����	�
�����#$$8
��%��

��� ����00�� �������,����
#�������	
������
�������
������	
��"3�
�
���A1�����
�����
3��

�	
�'�����������������
)!%�*���
������������

!�
��=� ���������������
�
��	
���
���'�������
�����

�	
�$,F�
������������
���������	
�
#$���������
����������	�
�����#$$8
��%��

��� �����00����06�� ���
)������#�����
��
����	
�����������
���
������	
��"3�
�
���A;8�A1;��
�
�
�������*���
���	
�
�	���0�>
2������
��
	�������
���

���
��	����

��
�
�
��
������	
�'�������
�����&���-�����	
��'
�
��������'������
�

)

�'��
�1;1�

�������
�������

��������
����

���������
������

������
��&��������3�

���4

2����������������
�0������"���

����� �����
�� 



�	������������ ��������	
.
)��� �	
���������������
��	�����	
��
���
�������
����	
�
����������
������
��

��-����������������
������
����/06�����/10��

)��6��1��������

��������������

������������ �����

����
7	�����8

����
77����79

0/�>
2 0/�>
2 �	

������������
��!������
�'����
��������	
������
���
���

�	
�-��	
�	
�������

�������8!�������
����'����'	����
����'��������'
����
������	
� %�$�/B0��������������1��'
�
��������������������'�������
��

0.�>
2 01�>
2 �	
��'
����
���
�
*��
����������'�
'��
��

�	
�-��	
�	
�������

�������8!�������
����'����'	����
����'��������'
����
������	
� %�$�/B0��������������1��'
�
��������������������'�������
��
�	
�-��	
�	
��	
��
����������������������
�����	
�
�
����'����'
����
������	
��1��'
�������'�������������"��
���&��
���	
��
����������������������
����'������������

0/�>
2 09�>
2 �	
�����	�������
�

2'�
���
����
����

�'���
����

�
�*
�������	
�

���
����
����	���
�	
��'
����
�����
�

�	
�-��	
�	
��	
��
����������������������
�����	
�
�
����'����'
����
������	
��1��'
�������'�������������"��
���&��
���	
��
����������������������
����'������������

11�>
2 0B�>
2 �	
��'
����
���
��8

�
�*
��
4�
��
�
����
���
������

2����

�	
��
��8
�
�*
��
4�
��
�����
��'
����
������	
�
 %�$�/B0��������������/��'
���������
����

��
!�
��=� ����������
����
��	
��
��8
�
�*
��
4�
��
�
����
�

//�>
2 01�>
2  %�$�/B0���������
�������������
�
2
�
���
���
����
�
'���������������
��
������
����
2
�
���
���

������
�'��������
����
2
���
��	
� %�$�/B0�������������
�	��
�'��������������
��
����
2
���
��
%�������	
�����
�'���������	�������19�� �������%����
#2
�������(���������	
�������������
������	
��"3��
���A;8
�A1;�����
����������
2
���������������������	
� %�$�/B0��
�����������

/.�>
2 01�>
2 ���
��������������
�

2�����

�	
�'���
������
������
�����	
����������C

�  ��������������
��8
�
�*
��
4�
��
�������	�������
�

��
����

��

�  ��������������
��8
�
�*
��
4�
��
������������
�����
�
����
����

���������

��

�  ��������������
��8
�
�*
��
4�
��
������������������
)!%�*���
�
��

!�
��=� ���������������
��	
���
���'������������
��
��8
�
�*
��
4�
��
�������
� !



�	������������ ��������	
.
)��� �	
���������������
��	�����	
��
���
�������
����	
�
����������
���������

00����06��#�����
�����������������
������	
��"3��
��������A;8�A1;�

������
���

�������� ������������ ����� �����

0�>
2 ������'��� ����� ��� ���

1�>
2 ������'��� $
�
*
� ��� ���

/�>
2 ������'��� )
4�
��
�����
�
�
�

�	
��
��8
�
�*
�
�
4�
��
�����
�
�'
����
������	
�
 %�$�/B0���������
���� ���/��'
�������
����
����

��

��
����	
��
��8
�
�*
��
4�
��
�����
�
�
!�
��=� ����������
����
��	
��'
����
��
�
��8
�
�*
��
4�
��
�����
�

6�>
2 #$�C�
(���	���
#$$8��%C�
(���	���

,����
��8���
�
���
�
�

�	
���������
����
�	
��'
����
���
�����

2�

�
���	
��
���������
��������
��
�����
��������	
�"8
3��
��������	
�
� !�!����

(���'
�����'
����������C
�	
�-��	
� %�$�/B0�������������)�����
,��'
�����'
������������
(����
����'
�����������������-�����C
!�
��=� �����������	
�-��	
��'
����
��
���
�

.�>
2 #$�C�
(���	���
#$$8�
��%C�
(���	���

 ������������
�����2�
�

�	

���������
��	���
��������
�
2
���
��
������'�������
2
�
�������

�	
�-��	
�������������
���������
����	
�
'���
��

� �	
�-��	
�	
��	
��������'
����
������
�
�������-����������	
��
���$1&�$/&�
"1&�"/��
2�

���900�

� �	
����
��
�����	����-������'
�����
������������
��������	�'����1�����/�

� �����
���������������	�����������'
���
�������������'
����
���

� ���#%��
��
��8���
���������������
�'
����
�����������
�'���������������
����������������

� ������
�'�������������������'
����
�����
�	
�!��������!�����������

� �	

��
���
��	���60����
�
�������
���
�������
��
����
�

� �	
��
���	�������
��8
�
�*
��
����
�
����
�����0����
��

� �	
��
���	�������
��8
�
�*
��
����
�
�������
��	����	
���2������
��8

�
�*
��
����
����
���
������

� ����
����
���
�
����

���������2�

�
'�����

� ���	�$�)8��)�����������������=��8
=�����������������
��
������	
����
�
���������������
�
� �



�		�	
��� ��������	
'
	
' ������#�,�
�	
�
�� �������������
������	
�
����
�
��
������	
�)
��������������
������ ����� �� )
���� ��������������� !���� ���
�	
� ���	� �	
� ���
� �	��� �	


������
��

	
'
� ������#�,�/����
�"$�������#�,�/���� (��
*
��
���	��������&���
�
�����������
������	
�$�%�
����������
���

�	
��������!��������'����B.�
���

�����$�������#�,�/���� $
�������� 
��� �	��� �
� '���������� �
������
� ����
�� ��� ���	� �	
�$�%

����������
������	
�## $3%�
����������
�����	
��������!�����	
���	
�
�������	
�����
�������
��� ����
������	
�## $3%�
����������
�
����

*
������	
�'��
�����	
��������!����������
��3((����	
��������!���� ��

����
����	
�����
��������	
�## $3%�
����������
������������������
��
����	
�$�%�
����������
��	
���	
�'��
�������
��3���3�
�
�����������
�
����	
�## $3%�
����������
����
��	�
���	�������������'����6/�
��
��2�

	
'
( ������#�,������&��������

+	
���	
�����
����
���
���
������	
�$�%�
����������
�
��	
��B.���
6/�
���������	
�## $3%�
����������
�&��	
����
���
�����������
��
�
�
�
������
��	
������
�
���
���

���� �����&��������
$
�����
���	 10����
��'
�
���

$
���������������� #�����
C /����
�

,
�����C /����
�

���
C B����
�

,��������� ����������
��������������������,�

����
����
���� $�%C B.�
�������2�

## $3%C 6/�
�������2�

)����
���
 $
������
����
�������
������	
����
�������	
�
�����
�
���
���
� "



�		�	
��� ��������	
'
	
'
. ������#�,�/��������&�,�������

��������������������� $
�
�����	
���������
�����
�������
���������'��
�1;6�

/�����&������ �	
����
��	
�
������
�����
���
�������������	
��
�����	��������������
����&�����	&����&�	��&������
&������
��������1����
���,�����������
���
���
�����

�����,�����������,�
������#�,�/�����

�	
�
����������
������
�
�������
�
��������("�)�����������
�������	

)
��������������������������)
�������������������!�����$
�
���������
�
������������
���������������� �!�
������
������

)��� �	
�)
����������������������������)
�������������������!������
��	

���
������������
��������	
�� !�!�����"���	
����
���������
�
��������	

� !�!���&��	
����
�����	
�
������	
�
������������
�
���
����������
���

(�������)8�?��
�
�� ��&��	
����
�����	
�� !�!��� ���������������-�������
��
�
�	
���	
�'��
�������
��3�����
��	
�����
����������
���"���	
��������������-
���
���������
�&��	
����
�
���
������	
�
������������
�����
��&������	
�
�	
�
���������
��&��	
����
�������
��
�����

	
'
' ���������������������

Bit

Record 
(oldest)

Record 
(newest)

Record

15 08 07 00

Error code

Details

Error code

Details

Error code

Details

Minute Second

Day  Hour

Year  Month

Minute Second

Day  Hour

Year  Month

Minute Second

Day  Hour

Year  Month

��������� �������������� ������� ���������
�����$+��������� ����������

0001�>
2 � !�!��������	�������
�

�

�������00�>
2 �������00�>
2 F
�

000/�>
2 � !�!�����
*��
�����������

�

%������������
��!���C�1���� F
�

000B�>
2 3�	
�� !�!����
�� ����11C��	
����������
��������������
������	
�
����

��"8
3�����
��
3�	
������������
��

F
�

000(�>
2 � !�!������������'��
������

�

�������00�>
2 �������00�>
2 F
�

0011�>
2 � !�!������������'��
������

�

������2
� ������2
� F
�

001/�>
2 � !�!�����
����
� 01�>
2C� $
���
�
0/�>
2C� +��
�
�

06�>
2C� $�����������
�
09�>
2C� � !�����!���8
"��
������,%��
�

��
� �



�		�	
��� ��������	
'
001.�>
2 "��
�����
� �������00�>
2 �������00�>
2 F
�

010:�>
2 )
�������'������
��
����
�
!������������
�
��
�

#*
���)
��8$
�
�*
�#��
��������C
)
�������
��
���-����
���G�:0
����19C 3((
�����0:����1.C )
�������
��
���-����
��
�����00����07C )
�������
����
����
��
)
�������
��
���-����
�����:0
����19C 3((
�����0:����1.C 00
�����00����07C )
�������
��
���-����
��
$
�'���
�C
)
����
�����������
���-����
���G�:0

����19C 3�
�����0:����1.C )
����
�����������
���-����
��
�����00����07C )
����
�������������
����
��
)
����
�����������
���-����
�����:0
����19C 3�
�����0:����1.C 00
�����00����07C )
����
�����������
���-����
��

��

010��>
2 )
�������'������
���
����
� !�!����
�

��

010,�>
2 )
�������'������
���
����

���
����
����
������
�

��

010#�>
2 )
�������'������
��
����
�
�����������
���
������
��
'�'
��

��

011/�>
2 )
�������'������
���
����
	
��
��
������
�

��

0117�>
2 "��
����
�
'���������
����� ��

011:�>
2 "��
����'��-
��������
� ��

011��>
2  �����
� 01�>
2C�  ���1
0/�>
2C�  ���/

�������00�>
2 ��

011��>
2 (������
� ��

011,�>
2 3*
���
� ��

011#�>
2 (�)��	
�-�
� ��

0/1��>
2 )
����������
�������
� �������00�>
2 06�>
2C� $�����������
�
09�>
2C� � !�����!���8
"��
������,%��
�

��

0600�>
2  ���
�
�'��-
��������
� )��
�����
�������
*
����
��8
�
�*
�
��� ��

0601�>
2  �������������'
������

��

01�>
2C�  ���1
0/�>
2C�  ���/

 ������������
�����
 ��

060/�>
2 "��
����'�������'��-
������
���
���

01�>
2C�  ���1
0/�>
2C�  ���/

�������00�>
2 ��

0B01�>
2 ����8!����
� �	
�-��	
��'
������
�*����
��� F
�

0B0/�>
2 � !�����!���8"��
������
�
����
�

01�>
2C� $
���
�
0/�>
2C� +��
�
�

0B�>
2C� #�����
07�>
2C�  �����������

��

��������� �������������� ������� ���������
�����$+��������� ����������
� �



�		�	
��� ��������	
'
	
'
8 ��������������/�������0�����,

��������� /�������0�����, �������������������������
���������
�����

-����#��1 �5)�)/�#��1 #������1�
����

0001�>
2 $
'���
��	
�� !�!���� F
� F
� F
� F
�

000/�>
2 �	
�-��	
��'
������
�*����
��� F
� F
� F
� F
�

000B�>
2 �	
�-��	
����������
��
������
$
�
��
��	
�"83�����
��

F
� F
� F
� F
�

000(�>
2 �	
�-��	
��'
������
�*����
��� F
� F
� F
� F
�

0011�>
2 �	
�-��	
��'
������
�*����
��� F
� F
� F
� F
�

001/�>
2 �	
�-��	
�
�
*��������� F
� F
� F
� F
�

001.�>
2 �	
�-��	
��'
������
�*����
��� F
� F
� F
� F
�

010:�>
2 �	
�-��	
����������
��
������ F
� F
� F
� F
�

010��>
2 #�������
��	
�����
�����	
�
�&�
�
�������
�	
�� !�!��� ���'
�������������
"���	
�
��'
�����&�
'���
��	
�� !�!����

F
� F
� F
� F
�

010,�>
2 )
���	
��
�������������
�������	
��������
����
��

F
� F
� F
� F
�

010#�>
2 )
���	
��
�������������
�������	
��������
����
��

F
� F
� F
� F
�

011/�>
2 %�-
���
������
��	
�("�)���������
���
��
����
�����

�� F
� �� ��

0117�>
2 "��
��
��	
�����
����
��
������
����	
�
����
������	�������������������������E����

F
� F
� F
� F
�

011:�>
2 �	
�-��	
�	
��	

���������
��
������
�
����������

F
� F
� F
� F
�

011��>
2 ��
����	
��������������
�	������������
��
��
�������
�	
�-��������
����
�

��
�

�� F
� �� ��

011��>
2 ��
����	
��������������
�	������������
��
��
�������
�	
�-��������
����
�

��
�

�� F
� �� ��

011,�>
2 ��
����	
��������������
�	������������
��
��
�������
�	
�-��������
����
�

��
�

�� F
� �� ��

011#�>
2 ��
����	
��������������
�	������������
��
��
�������
�	
�-��������
����
�

��
�
�	
�-��	
�	
��	
�(�)��������������
�	���
�����
���

�� F
� �� ��

0/1��>
2 $
�
���	
�
�
*��������
� F
� F
� F
� F
�

0600�>
2 �������������'���-��
��&�����
�������
��	
�
����
�����	
�
��

F
� F
� F
� F
�

0601�>
2 #�������
��	
�����
�����	
�
�&�
�
�������
�	
�'��
���������'������������
�����
��
���'��
�1;1�

F
� �� �� ��

060/�>
2 ���
�������������
�
�*
������������
�����'��
���������
����	
��''�������������
�	
�	�������'��
�

�� F
� �� ��

0B01�>
2 �	
�-��	
��'
������
�*����
��� F
� F
� F
� F
�

0B0/�>
2 ,
'
����������	
�
���
�����&��
�
�
��	
�

���������������
�'������������������"��
�	
�
��'
�����&�
'���
��	
�����8!�����

F
� F
� F
� F
�
� �



�		�	
��� ��������	
'
	
'
: �����,�����������,�������#�,�/�����
�	
�
����������
������
�
�������
�
������
������("�)��������������	

)
������������������� ����� �� )
�������������������!����� $
�
� ��� �	

�"#�$��
��
�� ��		����������� ��		���� �
%
�
��
� ������� &'(�)*� ��
�
���������("�)����������

)
���	
��
����
������������������
�������	
�("�)��������������	
����������
�
���� �	
�)
��������������������������)
�������������������!���&���
�������C

)
�����������������������C #1�	
2��
�����

)
�������������������!���C 10�	
2��
������A����������


	
'
9 ��)/��##����"/"���"�5�78�7�
$
�����	
��������������������	
�)
��������������������������)
��������
������������!����

)
��������������������������!����%��
�

)
��������������������������!����D
����

�������+�����

���������+�����

���������� $���3�;�����������������
�	
�)
��������������������������)
�������������������!�������
�����
*
������
��'
����
������	
�
�'���
�
��	�����)�""�������'����/0����
����2�
"���	
����������
����	���/0����
�&��	
�
�����������
��������
�
2'
��
�����/0

	
2��
��������'��
���

Command 
code

0105

Board/Unit 
Model 

Board/Unit 
Version

End codeCommand 
code

20 bytes 20 bytes05 01

��������%��� $���
�)��
�
��)
�������������������!����
�����$)�/6/��'����

�)1+�)�!/1

�)��
�
��)
������������������������
�����$)�/6/��'����

�)1+�)��/1

�)��
�
��)
������������������������
���
�$)�/6/��������
�$)�.//�8.:9�
'���

�)1+�)��.1

�?��
�
��)
�������������������!����
���
�$)�/6/��������
�$)�.//�8.:9�
'���

�?1+�)�!.1
� �



�		�	
��� ��������	
'
	
'
	 ������#�<���"�5�(��7(
�	�����������
�����	
��������!��� ��
������

�������+�����

���������+�����

���������� ��,�����,����������������������
)'
����� �	
� ����� 
���� ����
� 
������/����
��.��������	
2��
��������	
� ����

��������
����0000�>
2������	
��
���������
����0000����006(�>
2��0����B6
�
�������

)�������&���������������3����������
)'
������	
�����
����
��������
�����	
��
���������
����0001����00.0�>
2
�1� ��� B.� �
�������� �	
� ����
� ��� 
��� 
����� ����� �
� 
���
�� ���	� �	


�'���
��"���	

�������
�����&��	
�
�'���
�������
�0000�

$�=�������������&������������������������
"������
���	
���2���������
����
������	��������
����
����	
�����
���
�������00.0�>
2��B.�
���������)
�����������������������������!�����

)�������&������������������������
"������
�� �	
�����
���� 
����� 
���
����� �	
� ���
� �	
��������� ���
2
�
���
����	
�����
�������
��
�����������
�
���
�����	��	
�
�'���
����	��
�	
����
����0000����00.0�>
2��0����B.��
�������

+	
�� �	
� (�� �������� ���>���� ���-� ��������������� ��� ��
�� ��� 
��� �	


�����&��
���	
�����
�������
��
���������
��

��0001�����0069�>
2��1
���96��
��������>��	
�����
����������
��
���
����
��	
������������
��	


�'���
����
2�

���	
���2�����>�������-����
��
���	��"�������
�����

����
�������	
��
��������

�����	��	
������������
�������
��
����&�110�
>
2�������
�
���
������	
�
������
�������
����������	
�
������	��������


���
�����	����
2�

������	
���2��������
��
���	�

��������,���������������
�	
��'
����
������
����
������
�����������
�
���
������
4�
��
������
���������	
��
��������
��������
���	
�����������
�������
������	
�
�
���������
4��
�������������
������������C

�������
�����2�10����
�

�	
�����������������
��	�
������
�������
���
�����10����
�&�����������C

Version:   "V1.00V1.00V1.00V1.00"

Trace function version
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Appendix B
CompoWay/F Master Protocol

The CompoWay/F Master Protocol is used to send CompoWay/F commands with the CS/CJ-series PC serving
as the host (master).

CompoWay/F
CompoWay/F is a protocol used by many OMRON components for serial communications. A host computer of
a PC can function as a host (master) to send CompoWay/F commands (message frames) to OMRON compo-
nents, which function as slaves. The components will return responses to these commands. Using CompoWay/
F commands, the host can read/write data, settings, and operating status to control the operation of the com-
ponents.

CompoWay/F has the following features.

• The same message frame format is used, eliminating the need for special protocols for each component.
The same commands can thus be used for serial communications with all CompoWay/F components.

• The CompoWay/F protocol conforms to OMRON’s standard FINS command protocol, providing compatibil-
ity with other networks and more flexible expansions in the future.

The CompoWay/F Master Protocol is provided as a standard system protocol to enable the CS/CJ-series PC to
executed read/write sequences for CompoWay/F commands.

System Configuration for Standard System Protocol

RS-232C Connections

CS/CJ-series PC: Host

CompoWay/F response

CompoWay/F command

RS-232C
OMRON CompoWay/F component: Slave

RS-422A/486 Connections

CS/CJ-series PC: Host

CompoWay/F response

CompoWay/F command

RS-422A/485

OMRON CompoWay/F components: Slaves
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CompoWay/F Master Protocol Appendix B
Communications Specifications

Transmission Procedure
The PC or host computer serving as the master sends a command and the component serving as the slave
returns a response for the command message contained in the command. One response message is returned
for each command message. The movement of command and response messages is shown below.

Command and Response Formats
Note In the following diagrams “Hex” indicates hexadecimal values. Values in quotation marks, such as “00”

indicate ASCII characters.

Command Format

Response Format

Note 1. Data is not saved in the response if there is a command frame error (i.e., if the end code is not 00 or
0F).

2. Other values are possible for the subaddress and SID.

Item Specification

Transmission path 
connections

Multipoint

Communications RS-232C, RS-422A/485, 4-wire half-duplex, 2-wire half-duplex

Synchronization Start-stop

Baud rate 1,200/2,400/4,800/9,600/19,200/38,400 bps
Default: 9,600 bps

Transmitted code ASCII

Data length 7 bits or 8 bits (Default: 7 bits)
Note: A 7-bit code is used with 0 added to the beginning.

Stop bits 1 bit or 2 bits (Default: 2 bits)

Error detection Horizontal parity (none, even, or odd) (Default: Even)
BCC (block check character)
*1: Start-stop Sync Data Configuration for Protocol Macros
LRC, 1 byte, equivalent to binary

Master (PC or host computer)

Slave (component)

Command message

Response message

Node No. Subaddress Command Text

1 byte 2 bytes 2 bytes 1 byte 1 byte 1 byte

Data"00" "0"

Node No. Subaddress End code Response Text

1 byte 2 bytes 2 bytes 2 bytes 1 byte 1 byte

Data
(See note.)

"00" "00"
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Command Frame Contents

Response Frame Contents

Note The end codes are described in the following table.

Item Meaning
STX A code, 02 Hex, indicating the beginning of a communications frame 

(text). This code must always be set as the first byte.

Node number The node number identifies the source of the command frame. Spec-
ify “XX” to broadcast a transmission. There will be no response made 
to a broadcast.

Subaddress Set “00” for most components. Other values must be set for special 
components.

SID Set “0” for most components. Other values must be set for special 
components.

Command and text The command and required text are placed here. Refer to the com-
mand codes and text for individual sequences.

MRC and SRC The command code specifies the service being used. Refer to the 
command codes and text for individual sequences.

ETX A code, 03 Hex, indicating the end of text.

BCC The block check character (horizontal parity, 1 byte). The character is 
an exclusive OR of all data from just after the STX to the ETX.

Item Meaning
STX A code, 02 Hex, indicating the beginning of a communications frame 

(text). This code must always be set as the first byte.

Node number The node number identifies the source of the command frame. “XX” 
is specified to broadcast a transmission. There will be no response 
made to a broadcast.

Subaddress “00” for most components. Other values must be set for special com-
ponents.

SID “0” for most components. Other values must be set for special com-
ponents.

End code (See note.) The results of executing the command frame.
Note: The response code (MRES and SRES) indicates the results 
for the command code; the end code indicates the results for the 
command frame. These are not the same.

Response and text The response and requested text are placed here. Refer to the 
response and text for individual sequences.

MRES and SRES The response code specifies the results of processing the service 
requested by the command code. Refer to the response codes and 
text for individual sequences.

ETX A code, 03 Hex, indicating the end of text.

BCC The block check character (horizontal parity, 1 byte). The character is 
an exclusive OR of all data from just after the STX to the ETX.

End code Name Meaning
“00” Normal end The command frame was processed normally without any 

of the following errors.

“0F” Command error The specified command could not be executed. Refer to 
the response code for more information.

“10” Parity error A parity error was detected for one of the characters that 
was received.

“11” Framing error A framing error was detected for one of the characters that 
was received.

“12” Overrun error A overrun error was detected for one of the characters that 
was received.

“13” BCC error The BCC for the receive frame was incorrect.

“14” Format error An illegal command or illegal character was received in the 
command and text (characters other than ASCII 0 to 9 or A 
to F).

“16” Subaddress error The receive frame contained an illegal subaddress.

“18” Frame length error The receive frame was too long.
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Example
The command and response frames for a K3N�-series Intelligent Signal Processor are shown below.

Command Frame

Response Format

Command Command 
code

Data contents

VARIABLE AREA READ “01” “01” Variable type Address “00” No. of ele-
ments

VARIABLE AREA WRITE “01” “02” Variable type Address “00” No. of ele-
ments

Write data

PARAMETER AREA READ “02” “01” Parameter 
type

Address No. of elements Write data

PARAMETER AREA WRITE “02” “02” Parameter 
type

Address No. of elements

PROCESSOR STATUS READ “05” “03”

CONTROLLER STATUS READ “06” “01”

ECHOBACK TEST “08” “01” Text data

OPERATION COMMAND “30” “05” Command code

Node No.

SID

Command Text

Data

Command 
code

Data contents

Subaddress

Node No. Subaddress End code
Response Text

Data

Command 
code

Response 
code
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Example: VARIABLE AREA READ
The following command and text are used to read the present value, maximum value, minimum value, and sta-
tus of the Intelligent Signal Processor.

Command and Text

1. Variable Type

2. First Read Address
Specify the address of the data to be read in 4 digits Hex.

3. Number of Elements: 4 Digits Hex

Note If “0000” is specified, nothing will be read and a normal end will be returned. A parameter error will occur
for any settings other than “0000” and “0001.”

Response Text

1. Response Code: MRES, SRES

2. Read Data
The specified data is returned in 8 digits of hexadecimal data.

4 bytes2 bytes 2 bytes2 bytes 4 bytes

Variable 
type

First read address
No. of 
elements

Variable type Contents

“C0” Present value, maximum value, minimum value, status, and 
comparison value

Number of elements Process

“0001” Read the data and end normally.

8 bytes2 bytes 2 bytes 4 bytes

Response code Read data

Response code Meaning

“0000” Normal end

“1001” Command too long

“1002” Command too short

“1100” Parameter error

“1101” Area type error

“1103” First address range error

“2203” Operating error
209



CompoWay/F Master Protocol Appendix B
CompoWay/F Master Protocol Sequences
The CompoWay/F Master Protocol provides six communications sequences that can be used for the following:

• Converting to ASCII data or not converting to ASCII data

• Sending to a specified Unit or broadcasting

• Specifying from the command code or specifying from the subaddress and SID.

Structure of the Protocol
The following table shows the structure of the CompoWay/F Master Protocol.

Note The hexadecimal equivalents of sequences numbers are given in parentheses.

Sequence No. 600 can be used for the normal CompoWay/F Master function (ASCII conversion, specification
from command code).

Refer to the communications specifications for the OMRON CompoWay/F component to which the command is
being sent and set the command code and required data starting at the words specified for the 3rd operand of
PMCR(260).

The relationship between the CompoWay/F command and response frames and the operands of PMCR(260)
is described next.

Sequence 
No.

Communications 
sequence name

Function Ladder interface

Send word 
allocation

Receive word 
allocation

600 (0258) Send with ASCII conver-
sion, with response

Converts the specified data beginning with 
the command code to ASCII and sends it to 
the specified Unit. The response is con-
verted to hexadecimal and stored starting at 
the specified word.

Yes Yes

601 (0259) Broadcast with ASCII 
conversion, no response

A broadcast version of sequence No. 600. 
No responses are received.

Yes No

602 (025A) Send with no conversion 
and with response

Sends specified data beginning with the 
command code to the specified Unit. The 
response is stored starting at the specified 
word. This is the same as sequence No. 
600 without data conversion and can be 
used when conversion is not required.

Yes Yes

603 (025B) Broadcast with no con-
version and no response

A broadcast version of sequence No. 602. 
No responses are received.

Yes No

604 (025C) General-purpose send 
with no conversion and 
with response

Sends specified data beginning with the 
subaddress and SID to the specified Unit. 
The response is stored starting at the spec-
ified word. This sequence can be used 
whenever it is necessary to specify the sub-
address or SID.

Yes Yes

605 (025D) General-purpose broad-
cast with no conversion 
and no response

A broadcast version of sequence No. 604. 
No responses are received.

Yes No
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CompoWay/F Message Frames and PMCR(260) Operands
The relationship between the CompoWay/F command and response frames and the operands of PMCR(260)
is shown below, using communications sequence No. 600 as an example.

Command Frame

Response Frame

Send with ASCII Conversion, with Response: 
(Sequence No. 600 (Hex 0258))

This sequence converts the specified data beginning with the command code to ASCII and sends it to the
specified Unit. The response is converted to hexadecimal and stored starting at the specified word.

Send/receive sequence number 600 (0258 Hex)

Node No.

Command Send data

Variable 
type

First read 
address

PMCR(260) Instruction

Number of send data words

(Undefined) Node number

Number of send bytes

Send data

S

S+1

S+2

S+3

S+4

S+5

S+6

Subaddress
No. of 
elements

Node No.

Response code

Read dataResponse code

Receive data

PMCR(260) Instruction

Number of receive data words

Response code

Receive data

D

D+1

D+2

D+3

Subaddress End code

Receive data
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Send Data Word Allocation (3rd Operand of PMCR(260))

Note 1. Set the number of send bytes to twice the number of bytes in memory. This is necessary because the
data is converted to ASCII data before being sent.

2. When hexadecimal data is converted to ASCII data, data is sent starting from the send data word with
the largest offset. This is done because ladder programming handles data in 4-byte units.

Receive Data Word Allocation (4th Operand of PMCR(260))

Note When ASCII data is converted to hexadecimal data, data is stored starting from the receive data word
with the largest offset. This is done because ladder programming handles data in 4-byte units.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0005 to 00FA Hex (5 to 250 decimal)

+1 (Undefined) Node No. (2 digits 
BCD)

00 to 99

+2 MRC 
(2 digits Hex)

SRC (2 digits Hex) Set the command code for the required ser-
vice

+3 Number of send bytes (4 digits Hex) Number of data bytes from the next byte 
after the command code until the byte just 
before the ETX. 
0000 to 03D8 Hex (0 to 984 decimal)

+4 
on

Send data (4-digit Hex) The data specified in hexadecimal here will 
be converted to ASCII and the number of 
bytes specified in S+3 will be sent.

Send data

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

(Undefined)

MRC SRC

Number of send bytes

Node No.

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex)
0003 to 00FA Hex (3 to 250 decimal)

+1 Response code (4 digits Hex) The response code will be stored in hexa-
decimal form.

+2
on

Receive data (4-digit Hex) The data from just after the response code 
until just before the ETX will be converted 
from ASCII to hexadecimal and stored here.

1   2   3   4

5   6   7   8

Send data words Send frame

"56"    "78"    "12"    "34"

Receive data 
storage words

Number of receive data words+0

+1

+2

Response code

Receive data

4   5   6   7

0   1   2   3

Receive data wordsReceive frame

 "01"    "23"    "45"    "67"
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Example: The following example illustrates reading the present value from a K3N�-series Intelligent Signal
Processor. 

Sequence No. 600 (Send with ASCII Conversion, with Response) is used. The specified data beginning with
the command code is converted ASCII and sent to the Intelligent Signal Processor with the specified node
number. The response is converted to hexadecimal and stored starting at the specified word. 

The command frame for reading the present value for a K3N�-����-FLK1/2/3/4/5/6 Intelligent Signal Pro-
cessor (command code 01 01) is shown below. The following data is specified in the operands for PMCR(260).

• Rightmost byte of S+1: Node number (2 digits BCD)

• S+2: Command code: MRC + SRC = “0101”

• S+4 on: Send data = Variable type + first read address + 00 + number of elements.

Data in shaded portions is specified in the PMCR(260) instruction.

Note A first read address of 0000 specifies the present value. An address of 0001 specifies the maximum
value; 0002, the minimum value; and 0003, the status.

The response frame is shown below. The response code and receive data are stored according to the oper-
ands for PMCR(260) as follows:

• D+1: Response code

� D+2 and on: Receive data

Data in shaded portions is stored at the location specified by the operand in the PMCR(260) instruction.

Note 1. Response Codes

STX Node No. Subad-
dress

SID Command code Send data ETX BCC

MRC SRC Variable 
type

First read 
address 
(Note)

Always 
00

No. of ele-
ments

(02Hex) (×101) (×101) 00 0 01 01 C0 0000 00 0001 (03Hex)

STX Node No. Subad-
dress

End 
code

Command code Response code Receive 
data

ETX BCC

MRC SRC  Note 1 Read data 
(Note 2)

(02 
Hex)

(×101) (×101) 01 01 00 00 0000 (03 
Hex)

CS/CJ-series PC

CompoWay/F response
Read data = present value

CompoWay/F command
VARIABLE AREA READ
Command code: 01  01
First read address

Intelligent Signal Processor 
K3N#-####-FLK1/2/3/4/5/6

Response code Meaning

“0000” Normal end

“1001” Command too long

“1002” Command too short

“1100” Parameter error

“1101” Area type error

“1103” First address range error

“2203” Operating error
213



CompoWay/F Master Protocol Appendix B
2. The read data is returned as 4-digit hexadecimal as follows: F0019999 to 00099999 Hex.

The 3rd and 4th operands of the PMCR(260) instruction are specified as follows.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Broadcast with ASCII Conversion, No Response
(Sequence No. 601 (Hex 0259))

This sequence converts the specified data beginning with the command code to ASCII and broadcasts it. No
responses are received.

Send Data Word Allocation (3rd Operand of PMCR(260))

Note 1. Set the number of send bytes to twice the number of bytes in memory. This is necessary because the
data is converted to ASCII data before being sent.

2. When hexadecimal data is converted to ASCII data, data is sent starting from the send data word with
the largest offset. This is done because ladder programming handles data in 4-byte units.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0007 Hex

+1 (Undefined) Node No. (2 digits 
BCD)

0000 Hex

+2 MRC 
(2 digits Hex)

SRC (2 digits Hex) 0101 Hex

+3 Number of send bytes (4 digits BCD) 000C Hex

+4 Send data (12 digits Hex) C000 Hex

+5 0000 Hex

+6 0001 Hex

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex)
EX is stored at reception (0004 Hex)

+1 Response code (4 digits Hex) The response code will be stored in hexa-
decimal form.
The normal end response code is 0000.

+2 Receive data (8 digits Hex) The 4 bytes of read data.

+3

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0005 to 00FA Hex (5 to 250 decimal)

+1 (Undefined) ---

+2 MRC 
(2 digits Hex)

SRC 
(2 digits Hex)

Set the command code for the required ser-
vice

+3 Number of send bytes (4 digits Hex) Number of data bytes from the next byte 
after the command code until the byte just 
before the ETX. 
0000 to 03D8 Hex (0 to 984 decimal)

+4 
on

Send data (4-digit Hex) The data specified in hexadecimal here will 
be converted to ASCII and the number of 
bytes specified in S+3 will be sent.

Send data

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

(Undefined)

MRC SRC

Number of send bytes
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Receive Data Word Allocation (4th Operand of PMCR(260))
None. (Specify a dummy value for the operand, such as #0000.)

Send with No Conversion and with Response
(Sequence No. 602 (Hex 025A))

This sequence sends the specified data beginning with the command code to the specified Unit. The response
is stored starting at the specified word. No conversions are performed on the send and receive data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0005 to 00FA Hex (5 to 250 decimal)

+1 (Undefined) Node No. (2 digits 
BCD)

00 to 99

+2 MRC 
(2 digits Hex)

SRC 
(2 digits Hex)

Set the command code for the required ser-
vice

+3 Number of send bytes (4 digits Hex) Number of data bytes from the next byte 
after the command code until the byte just 
before the ETX. 
0000 to 01EC Hex (0 to 492 decimal)

+4 
on

Send data The data specified in hexadecimal here is 
not converted and the number of bytes 
specified in S+3 is sent.+0 +1

+2 +3

+4 +5

+6 etc.

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex)
0003 to 00FA Hex (3 to 250 decimal)

+1 Response code (4 digits Hex) The response code will be stored in hexa-
decimal form.

+2
on

Receive data (Hex) The data from just after the response code 
until just before the ETX is stored here with-
out conversion.+0 +1

+2 +3

+4 +5

+6 etc.

1   2   3   4

5   6   7   8

Send data words Send frame

 "56"    "78"    "12"    "34"

Send data

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

(Undefined)

MRC SRC

Number of send bytes

Node No.

Receive data 
storage words

Number of receive data words+0

+1

+2

Response code

Receive data
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Broadcast with No Conversion and No Response
(Sequence No. 603 (Hex 025B))

This sequence broadcasts the specified data beginning with the command code No responses are received
and no conversions are performed on the send data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None. (Specify a dummy value for the operand, such as #0000.)

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0005 to 00FA Hex (5 to 250 decimal)

+1 (Undefined) ---

+2 MRC 
(2 digits Hex)

SRC 
(2 digits Hex)

Set the command code for the required ser-
vice

+3 Number of send bytes (4 digits Hex) Number of data bytes from the next byte 
after the command code until the byte just 
before the ETX. 
0000 to 01EC Hex (0 to 492 decimal)

+4 
on

Send data The data specified in hexadecimal here is 
not converted and the number of bytes 
specified in S+3 is sent.+0 +1

+2 +3

+4 +5

+6 etc.

Send data

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

(Undefined)

MRC SRC

Number of send bytes
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General-purpose Send with No Conversion and with Response
(Sequence No. 604 (Hex 025C))

This sequence sends the specified data beginning with the subaddress and SID to the specified Unit. The
response is stored starting at the specified word. No conversions are performed on the send and receive data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0006 to 00FA Hex (6 to 250 decimal)

+1 Always 00 Hex Node No. (2 digits 
BCD)

00 to 99

+2 MRC 
(2 digits Hex)

Subaddress 
(2 digits Hex)

Specify the subaddress of the device being 
communicated with.

+3 Always 00 Hex SID (1 digit Hex) Set the service ID of the required service 
(e.g., retries).

+4 Number of send bytes (4 digits Hex) Number of data bytes from the MCR until 
the byte just before the ETX. 
0000 to 01EA Hex (0 to 490 decimal)

+5 
on

Send data The data specified in hexadecimal here is 
not converted and the number of bytes 
specified in S+4 is sent.+0 +1

+2 +3

+4 +5

+6 etc.

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex)
0003 to 00FA Hex (3 to 250 decimal)

+1 Response code (4 digits Hex) The response code will be stored in hexa-
decimal form.

+2
on

Receive data The data from just after the response code 
until just before the ETX is stored here with-
out conversion.+0 +1

+2 +3

+4 +5

+6 etc.

Send data

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

(Undefined)

(Undefined)

Number of send bytes

(Undefined) SID

Node No.

Subaddress

Receive data 
storage words

Number of receive data words+0

+1

+2

Response code

Response data
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General-purpose Broadcast with No Conversion and No Response
(Sequence No. 605 (Hex 025D))

This sequence broadcasts the specified data beginning with the subaddress and SID. No responses are
received and no conversions are performed on the send data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None. (Specify a dummy value for the operand, such as #0000.)

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0006 to 00FA Hex (6 to 250 decimal)

+1 Always 0000 Hex ---

+2 MRC 
(2 digits Hex)

Subaddress 
(2 digits Hex)

Specify the subaddress of the device being 
communicated with.

+3 Always 00 Hex SID (1 digit Hex) Set the service ID of the required service 
(e.g., retries).

+4 Number of send bytes (4 digits Hex) Number of data bytes from the MCR until 
the byte just before the ETX. 
0000 to 01EA Hex (0 to 490 decimal)

+5 
on

Send data The data specified in hexadecimal here is 
not converted and the number of bytes 
specified in S+4 is sent.+0 +1

+2 +3

+4 +5

+6 etc.

Send data

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

(Undefined)

(Undefined)

Number of send bytes

(Undefined) SID

Subaddress
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Connections
Connection methods between a Serial Communications Board or Unit and the K3N�-series Intelligent Signal
Processor are shown below.

RS-232C
• RS-232C connections are one-to-one.

• The max. cable length is 15 m. Use an RS-232C optical interface (Z3RN) when extending the transmission
line beyond 15 m.

• Use shielded, twisted-pair cable.

FG

SG

SD

RD

RTS

CTS

DSR

DTR

RS-232C

Serial Communications 
Unit/Board

Shield

Abbrevi-
ation

TX

RX

FG

SG

SD

RD

RTS

CTS

DSR

DTR

RS-232C

1

3

2

3

4

5

6

20

Intelligent 
Signal 

Processor

Pin 
No. 

Abbrevi-
ation MAX232C or equivalent

1

9

2

3

4

5

7

8

Pin 
No. 

K3N#-####-FLK1

RS-232C

Abbrevi-
ation

Pin 
No. 

RS-232C
Pin 
No. 

Abbrevi-
ation

MAX232C or equivalent

Shield
K3N#-####-FLK4

Serial 
Communications 
Unit/Board 

SG
SD

RD
RTS
CTS
DSR
DTR

5

2
7
8
6
4

2
9

3

4
5
7

8

SG
SD

RD
RTS
CTS
DSR

DTR

TX

RX

Intelligent 
Signal 

Processor

7

FG 1/
Shell
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RS-422 4-wire Connections
• RS-422 connections can be one-to-one, or one-to-N when a 3G2A9-AL001 Link Adapter is used. A maxi-

mum of 32 Serial Communications Boards and Unit can be connected in one-to-N systems.

• The total cable length can be 500 m max.

• Use shielded, twisted-pair cable.

• Be sure to turn ON the terminating resistance switches at the device at each end of the transmission line.

RS-485 2-wire Connections
• RS-485 connections can be one-to-one or one-to-N. A maximum of 32 Serial Communications Units/

Boards can be connected in one-to-N systems.

• The total cable length can be 500 m max.

• Use shielded, twisted-pair cable.

• Be sure to turn ON the terminator switches only in the devices at each end of the transmission line.

Note SYSMAC BUS Wired Remote I/O devices cannot be connected.

RS-422

Abbreviation

Shell

Ab-
brevi-
ation

Pin 
No. 

Shield

Intelligent Signal 
Processor

220 Ω

220 Ω

SN751177N or equivalent

The terminator (220 Ω) is set with the terminal block switch. 

Terminal 
block switch

Serial Commu-
nications Board/Unit

6

8

1

2

*1: Set the 2-/4-wire switch 
to the 4-wire setting.

*2: Turn ON the terminat-
ing resistance switch.

Intelligent Signal Processor 
Turn OFF all terminal block 
switches except at the end-station. 

Termi
nal

RS-485

Abbreviation

Ab-
brevi
ation

Shield

Shield

Intelligent Signal 
Processor end-station

SN751177N or equivalent

Termi
nal

Ab-
brevi
ation

220 Ω

220 Ω

Terminal 
block 
switch

Terminal 
block switch ON

Terminal block switch ON at the end station.

*1: Set the 2-/4-wire switch 
to the 2-wire setting.

*2: Turn ON the terminat-
ing resistance switch.

Shell

1

2 +

+

Serial Communications Board/Unit
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Appendix C
E5�K Digital Controller Read Protocol

The E5�K Digital Controller Read Protocol reads and controls various parameters in remote mode for the
Controller connected to the Serial Communications Unit/Board via RS-232C or RS-485 cable.

Structure of the Protocol
The following table shows the structure of the E5�K Digital Controller Read Protocol.

Note 1. The hexadecimal equivalents of sequences numbers are given in parentheses.

2. Ladder Interface Settings
YES: User settings are required for the 3rd or 4th operands of PMCR.
NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).

Receive word allocation: Set the constant 0000 for the 4th operand (D).

Sequence 
No.

Communications sequence 
name

Function Ladder interface

Send word 
allocation

Receive word 
allocation

000 (0000) Read process value Reads the process value. Yes Yes

001 (0001) Read set point during SP ramp Reads the set point during SP 
ramp.

Yes Yes

002 (0002) Read MV Reads the MV (heating, cooling). Yes Yes

003 (0003) Read set point Reads the set point. Yes Yes

004 (0004) Read alarm value Reads alarm value 1, 2. Yes Yes

005 (0005) Read proportional band, integral 
time, and derivative time

Reads the proportional band, inte-
gral (reset) time, and derivative 
(rate) time

Yes Yes

006 (0006) Read cooling coefficient Reads the cooling coefficient. Yes Yes

007 (0007) Read dead band Reads the dead band. Yes Yes

008 (0008) Read manual reset value Reads the manual reset value. Yes Yes

009 (0009) Read hysteresis Reads the hysteresis (heating, 
cooling).

Yes Yes

010 (000A) Read control period Reads the control period (heating, 
cooling).

Yes Yes

011 (000B) Read SP ramp time unit and set 
value

Reads the SP ramp time unit and 
SP ramp set value.

Yes Yes

012 (000C) Read LBA detection time Reads the LBA detection time. Yes Yes

013 (000D) Read MV at stop and PV error Reads the MV at stop and the MV 
at PV error.

Yes Yes

014 (000E) Read MV limits Reads the MV limits. Yes Yes

015 (000F) Read input digital filter Reads the input digital filter. Yes Yes

016 (0010) Read alarm hysteresis Reads the alarm 1, 2 hysteresis. Yes Yes

017 (0011) Read input shifts Reads the input shift limits. Yes Yes

018 (0012) Read level 0 parameters Reads parameters in level 0. Yes Yes

019 (0013) Read level 1 parameters 1 Reads parameters in level 1. Yes Yes

020 (0014) Read level 1 parameters 2 Reads parameters in level 1. Yes Yes

021 (0015) Read level 2 parameters 1 Reads parameters in level 2. Yes Yes

022 (0016) Read level 2 parameters 2 Reads parameters in level 2. Yes Yes

023 (0017) General-purpose read Reads the value of the specified 
parameter.

Yes Yes
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Connection Configuration
The connection configuration for using the E5�K Digital Controller Read Protocol is shown below.

RS-232C Connection

Note 1. The communications configuration is a one-to-one configuration and the maximum cable length is 15
m.

2. Use shielded twisted-pair cable (AWG28i or greater).

RS-232C port

E5#K

Serial Communications Unit/Board

Signal name Pin No.

Shielded cable

E5#K

→

Terminal No. Signal name

RS-232C: D-sub 9 pin female

RS-232C: Terminal block

FG
SD
RD
RTS
CTS
DSR
DST
SG

SD
RD
SG

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

13
14
1

RS-232C

RS-232C
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RS-485 Connection

Note 1. The communications configuration is a one-to-one configuration or a one-to-N configuration. In the
one-to-N configuration, up to 32 units including the Serial Communications Unit/Board can be con-
nected.

2. The maximum cable length is 500 m. Use a shielded twisted-pair cable for the cable (AWG28i or
greater).

3. Connect a terminator only at both ends of the transmission path. For instance, in the example shown
below, connect a terminator to the Serial Communications Unit/Board and unit No.30 and do not con-
nect any terminator to units No.0 to No.29. Use a resistance of 120Ω (1/2W) for the terminators (the
total resistance of both ends must be 54Ω or more).

RS-485 port

E5#K

E5#K

E5#K
Up to 31 units can be connected.

→

→

→

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

RS-485

RS-485

RS-485

Terminator (120 Ω, 1/2 W)

A<B:    [1]      Mark
A>B:    [0]      Space

Serial Communications Board/Unit

Pin No. Shielded cable

E5CK (No. 30)

Terminal No. Terminal No.

E5CK (No. 0)

RS-485: D-sub 
9 pin female

RS-485: Terminal block RS-485: Terminal block

1

2

FG

13

14

A

B

13

14

A

B
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Read Process Value (Sequence No. 000 (Hex 0000))
Reads the process value and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Set Point during SP Ramp (Sequence No. 001 (Hex 0001))
Reads the set point during the SP ramp and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read MV (Sequence No. 002 (Hex 0002))
Reads the MV (manipulated variable) for heating and cooling and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Process value (4 digits BCD) Scaling lower limit to upper limit

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Set point during SP ramp 
(4 digits BCD)

Set point lower limit to upper limit

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

First word of 
send data

Number of send data words+0
+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1 Process value

First word of send 
data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1 Set point during SP ramp

First word of send 
data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Set Point (Sequence No. 003 (Hex 0003))
Reads the set point and stores the results in the specified word.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Alarm Value (Sequence No. 004 (Hex 0004))
Reads alarm value 1 and alarm value 2 and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 MV (heating) (4 digits BCD) F050 to 1050, 0000 to 1050 for heating/cool-
ing control
F indicates a negative value.

+2 MV (cooling) (4 digits BCD) F050 to 1050
 F indicates a negative value.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Set point (4 digits BCD) Set point lower limit to upper limit

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Receive data 
storage words

Number of receive data words+0

+1

+2

MV (heating)

MV (cooling)

First word of send 
data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1 Set point

First word of send 
data

Number of send data words+0
+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Proportional Band, Integral Time, and Derivative Time 
(Sequence No. 005 (Hex 0005))
Reads the proportional band, integral time, and derivative time and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Cooling Coefficient (Sequence No. 006 (Hex 0006))
Reads the cooling coefficient and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 Alarm value 1 (4 digits BCD) A999 to 9999
F indicates a negative value and A indicates 
–1.

+2 Alarm value 2 (4 digits BCD) A999 to 9999
F indicates a negative value and A indicates 
–1.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0004

+1 Proportional band (4 digits BCD) 0000 to 9999

+2 Integral time (4 digits BCD) 0000 to 3999

+3 Derivative time (4 digits BCD) 0000 to 3999

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Receive data 
storage words

Number of receive data words+0

+1

+2

Alarm value 1 

Alarm value 2 

First word of send 
data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

Proportional band

Integral time

Derivative time

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Dead Band (Sequence No. 007 (Hex 0007))
Reads the dead band and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Manual Reset Value (Sequence No. 008 (Hex 0008))
Reads the manual reset value and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Cooling coefficient (4 digits BCD) 0001 to 9999

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Dead band (4 digits BCD) A999 to 9999
F indicates a negative value and A indicates 
–1.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Manual reset value (4 digits BCD) 0000 to 1000

Receive data 
storage words

Number of receive data words+0
+1 Cooling coefficient

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1 Dead band 

First word of send 
data

Number of send data words+0
+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0
+1 Manual reset value
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Read Hysteresis (Sequence No. 009 (Hex 0009))
Reads the hysteresis for heating and for cooling and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Control Period (Sequence No. 010 (Hex 000A))
Reads the control period for heating and for cooling and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 Hysteresis (heating)
(4 digits BCD)

0001 to 9999

+2 Hysteresis (cooling)
(4 digits BCD)

0001 to 9999

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 Control period (heating)
(4 digits BCD)

0001 to 0099

+2 Control period (cooling)
(4 digits BCD)

0001 to 0099

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1

+2
Hysteresis (heating)

Hysteresis (cooling)

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1

+2

Control period (heating) 

Control period (cooling) 
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Read SP Ramp Time Unit and Set Value (Sequence No. 011 (Hex 
000B))
Reads the SP ramp time unit and SP ramp set value and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read LBA Detection Time (Sequence No. 012 (Hex 000C))
Reads the LBA (loop break alarm) detection time and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 SP ramp time unit (4 digits BCD) 0000: s, 0001: hr

+2 SP ramp set value (4 digits BCD) 0000 to 9999

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 LBA detection time (4 digits BCD) 0000 to 9999

First word of  
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1

+2

SP ramp time unit

SP ramp set value

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1 LBA detection time
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Read MV at Stop Time and at PV Error (Sequence No.013 (Hex 
000D))
Reads the MV at stop time and at PV error and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read MV Limits (Sequence No. 014 (Hex 000E))
Reads the MV upper limit, MV lower limit, and MV change rate limit and stores the results in the specified
words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 MV at stop time (4 digits BCD) F050 to 1050
F indicates a negative value.
A050 to 1050 for heating/cooling control
A indicates a negative value.

+2 MV at PV error (4 digits BCD) F050 to 1050
F indicates a negative value.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0004

+1 MV upper limit (4 digits BCD) MV lower limit + 1 to 1050
0000 to 1050 for heating/cooling control

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0
+1

+2
MV at stop time

MV at PV error

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0
+1

+2

+3

MV upper limit

MV lower limit

MV change rate limit
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Read Input Digital Filter (Sequence No. 015 (Hex 000F))
Reads the input digital filter and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Alarm Hysteresis (Sequence No. 016 (Hex 0010))
Reads the alarm 1 hysteresis and alarm 2 hysteresis and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

+2 MV lower limit (4 digits BCD) F050 to MV upper limit –1
F indicates a negative value values.
A050 to 1050 for heating/cooling control
A indicates a negative value.

+3 MV change rate limit 
(4 digits BCD)

0000 to 1000

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Input digital filter (4 digits BCD) 0000 to 9999

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 Alarm 1 hysteresis
 (4 digits BCD)

0001 to 9999

+2 Alarm 2 hysteresis
 (4 digits BCD)

0001 to 9999

Offset Contents (data format) Data

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1 Input digital filter 

First word of 
send data

Number of send data words+0
+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1

+2

Alarm 1 hysteresis

Alarm 2 hysteresis
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Read Input Shift Limits (Sequence No. 017 (Hex 0011))
Reads the input shift upper limit and input shift lower limit and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Level 0 Parameters (Sequence No. 018 (Hex 0012))
Reads parameters in level 0 (process value, set point during SP ramp, MV (heating), MV (cooling), and set
point) from multiple units and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 Input shift upper limit (4 digits BCD) A999 to 9999
F indicates a negative value and A indicates 
–1.

+2 Input shift lower limit (4 digits BCD) A999 to 9999
F indicates a negative value and A indicates 
–1.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 to 9 Unit No. (2 digits BCD) 00 to 31

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1

+2

Input shift upper limit 

Input shift lower limit 

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+9

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
(max.)
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Level 1 Parameters 1 (Sequence No. 019 (Hex 0013))
Reads parameters in level 1 (alarm value 1, alarm value 2, alarm value 3, proportional band, integral time, and
derivative time) from multiple units and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 5 + 1

+1 1st unit 
Process value (4 digits BCD)

Scaling lower limit to upper limit

+2 1st unit
Set point during SP ramp 
(4 digits BCD)

Set point lower limit to upper limit

+3 1st unit 
MV (heating) (4 digits BCD)

F050 to 1050 
F indicates a negative value.
0000 to 1050 for heating/cooling con-
trol

+4 1st unit 
MV (cooling) (4 digits BCD)

0000 to 1050

+5 1st unit 
Set point (4 digits BCD)

Set point lower limit to upper limit

•
•
•

+40
(max.)

8th unit 
Set point (4 digits BCD)

Set point lower limit to upper limit

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 to 9 Unit No. (2 digits BCD) 00 to 31

Process value

Receive 
data storage 
words

Number of receive data words+0

+1
+2

+3

+4

+5

+36

+37

+38

+39

+40

Process value

Set point during SP ramp

MV (heating)

MV (cooling)

~ ~

Set point during SP ramp

MV (heating)

MV (cooling)

Set point

1st unit 

8th unit (max.)

Set point

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+9

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
(max.)
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Level 1 Parameters 2 (Sequence No. 020 (Hex 0014))
Reads parameters in level 1 (cooling coefficient, dead band, manual reset value, hysteresis (heating), hystere-
sis (cooling), control period (heating), and control period (cooling)) from multiple units and stores the results in
the specified words.

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex) 
Number of units × 6 + 1

+1 1st unit 
Alarm value 1 (4 digits BCD)

A999 to 9999
F indicates a negative value and A indi-
cates –1.

+2 1st unit 
Alarm value 2 (4 digits BCD)

A999 to 9999
F indicates a negative value and A indi-
cates –1.

+3 1st unit 
Alarm value 3 (4 digits BCD)

A999 to 9999
F indicates a negative value and A indi-
cates –1.

+4 1st unit 
Proportional band
(4 digits BCD)

0001 to 9999

+5 1st unit 
Integral time (4 digits BCD)

0000 to 3999

+6 1st unit
Derivative time (4 digits BCD)

0000 to 3999

•
•
•

+48
(max.)

8th unit
Derivative time (4 digits BCD)

0000 to 3999

Alarm value 1

Receive 
data storage 
words

Number of receive data words+0
+1
+2

+3
+4

+5

+6

+43

+44

+45

+46

+47

+48

Alarm value 1

Alarm value 2

Alarm value 3

Proportional band

Integral time

~ ~

Alarm value 2

Alarm value 3

Proportional band

Integral time

1st unit 

8th unit (max.)

Derivative time

Derivative time
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Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 to 9 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex) 
Number of units × 7 + 1

+1 1st unit
Cooling coefficient (4 digits BCD)

0001 to 9999

+2 1st unit 
Dead band (4 digits BCD)

A999 to 9999
F indicates a negative value and A indicates 
–1.

+3 1st unit
Manual reset value
(4 digits BCD)

0000 to 1000

+4 1st unit 
Hysteresis (heating)
(4 digits BCD)

0001 to 9999

+5 1st unit 
Hysteresis (cooling) (4 digits BCD)

0001 to 9999

+6 1st unit 
Control period (heating)
(4 digits BCD)

0001 to 0099

+7 1st unit 
Control period (cooling)
(4 digits BCD)

0001 to 0099

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+9

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
(max.)

Cooling coefficient

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+50

+51

+52

+53

+54

+55

+56

Cooling coefficient

Dead band

Manual reset value

Hysteresis (heating)

Hysteresis (cooling) 

~ ~

Dead band

Manual reset value

Hysteresis (heating) 

Hysteresis (cooling)

1st unit

8th unit (max.)

Control period (heating) 

Control period (heating)

Control period (cooling)

Control period (cooling)
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Read Level 2 Parameters 1 (Sequence No. 021 (Hex 0015))
Reads parameters in level 2 (SP ramp time unit, SP ramp set value, LBA detection time, MV at stop, MV at PV
Error, MV upper limit, MV lower limit, and MV change rate limit) from multiple units and stores the results in the
specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

•
•
•

+56
(max.)

8th unit 
Control period (cooling)
(4 digits BCD)

0001 to 0099

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 to 9 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+9

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
(max.)

SP ramp time unit

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+57

+58

+59

+60

+61

+62

+63

+64

SP ramp time unit

SP ramp set value 

LBA detection time

MV at stop

MV at PV error

~ ~

SP ramp set value

LBA detection time

MV at stop

MV at PV error

1st unit 

8th unit (max.)

MV upper limit

MV upper limit

MV lower limit

MV lower limit

MV change rate limit

MV change rate limit
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Read Level 2 Parameters 2 (Sequence No. 022 (Hex 0016))
Reads parameters in level 2 (input digital filter, alarm 1 hysteresis, alarm 2 hysteresis, alarm 3 hysteresis, input
shift upper limit, and input shift lower limit) from multiple units and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 8 + 1

+1 1st unit 
SP ramp time unit (4 digits BCD)

0000: s, 0001: hr

+2 1st unit 
SP ramp set value (4 digits BCD)

0000 to 9999

+3 1st unit 
LBA detection time (4 digits BCD)

0000 to 9999

+4 1st unit 
MV at stop (4 digits BCD)

F050 to 1050
F indicates a negative value.
A050 to 1050 for heating/cooling control
A indicates a negative value.

+5 1st unit 
MV at PV error (4 digits BCD)

F050 to 1050 
F indicates a negative value.
A050 to 1050 for heating/cooling control
A indicates a negative value.

+6 1st unit 
MV upper limit (4 digits BCD)

MV lower limit + 1 to 1050
0000 to 1050 for heating/cooling control

+7 1st unit 
MV lower limit (4 digits BCD)

F050 to MV upper limit –1 
F indicates a negative value.
A050 to 1050 for heating/cooling control
A indicates a negative value.

+8 1st unit 
MV change rate limit 
(4 digits BCD)

0000 to 1000

•
•
•

+64
(max.)

8th unit 
MV change rate limit 
(4 digits BCD)

0000 to 1000

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 to 9 Unit No. (2 digits BCD) 00 to 31

(Undefined) Unit No.

First word of 
send data

Number of send data words+0
+1

+2
+3

+9

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
(max.)
237



E5�K Digital Controller Read Protocol Appendix C
Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 6 + 1

+1 1st unit 
Input digital filter (4 digits BCD)

0000 to 9999

+2 1st unit 
Alarm 1 hysteresis
(4 digits BCD)

0001 to 9999

+3 1st unit 
Alarm 2 hysteresis 
(4 digits BCD)

0001 to 9999

+4 1st unit 
Alarm 3 hysteresis 
(4 digits BCD)

0001 to 9999

+5 1st unit 
Input shift upper limit (4 digits BCD)

A999 to 9999
F indicates a negative value and A indi-
cates –1.

+6 1st unit
Input shift lower limit (4 digits BCD)

A999 to 9999
F indicates a negative value and A indi-
cates –1.

•
•
•

+48
(max.)

8th unit 
Input shift lower limit (4 digits BCD)

A999 to 9999
F indicates a negative value and A indi-
cates –1.

Input digital filter 

Receive data 
storage words

Number of receive data words+0
+1

+2

+3
+4

+5

+6

+43

+44

+45

+46

+47

+48

Input digital filter 

Alarm 1 hysteresis

Alarm 2 hysteresis

Alarm 3 hysteresis

Input shift upper limit

~ ~

Alarm 1 hysteresis

Alarm 2 hysteresis 

Alarm 3 hysteresis

Input shift upper limit

1st unit

8th unit (max.)

Input shift lower limit

Input shift lower limit
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General-purpose Read (Sequence No. 023 (Hex 0017))
Reads the specified parameter and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Note To read parameters in the setup mode or extended mode, execute Switch to Level 1 (Sequence No. 075)
in advance. 

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Parameter No. (2 digits BCD) Refer to the manual for the E5#K.

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Read data (4 digits BCD) A999 to 9999
F indicates a negative value and A indicates 
–1.

First word of send 
data

Number of send data words+0

+1

+2

(Undefined) Unit No.

(Undefined) Parameter No. 

Receive data 
storage words

Number of receive data words+0

+1 Read data 
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Appendix D
E5�K Digital Controller Write Protocol

The E5�K Digital Controller Write Protocol writes and controls various settings in remote mode for the Control-
ler connected to the Serial Communications Unit/Board via RS-232C or RS-485 cable.

Note Negative values cannot be written. All values must be set as unsigned BCD.

Structure of the Protocol
The following table shows the structure of the E5�K Digital Controller Write Protocol.

Note 1. The hexadecimal equivalents of sequences numbers are given in parentheses.

2. Ladder Interface Settings
YES: User settings are required for the 3rd or 4th operands of PMCR.

Sequence 
No.

Communications 
sequence name

Function Ladder interface

Send word 
allocation 

Receive word 
allocation

050 (0032) Write set point Writes the set point. Yes No

051 (0033) Write alarm value Writes alarm value 1, 2. Yes No

052 (0034) Write proportional band, 
integral time, and derivative 
time

Writes the proportional band, integral 
time, and derivative time.

Yes No

053 (0035) Write cooling coefficient Writes the cooling coefficient. Yes No

054 (0036) Write dead band Writes the dead band. Yes No

055 (0037) Write manual reset value Writes the manual reset value. Yes No

056 (0038) Write hysteresis Writes the hysteresis (heating, cooling) Yes No

057 (0039) Write control period Writes the control period (heating, 
cooling)

Yes No

058 (003A) Write SP ramp time units 
and set value

Writes the SP ramp time unit and SP 
ramp set value.

Yes No

059 (003B) Write LBA detection time Writes the LBA detection time. Yes No

060 (003C) Write MV at stop time and 
PV error

Writes the MV at stop and the MV at PC 
error.

Yes No

061 (003D) Write MV limits Writes the MV limits. Yes No

062 (003E) Write input digital filter Writes the input digital filter. Yes No

063 (003F) Write alarm hysteresis Writes alarm 1, 2 hysteresis. Yes No

064 (0040) Write input shift values Writes the input shift values. Yes No

065 (0041) Write level 0 parameters Writes parameters in level 0. Yes No

066 (0042) Write level 1 parameters 1 Writes parameters in level 1. Yes No

067 (0043) Write level 1 parameters 2 Writes parameters in level 1. Yes No

068 (0044) Write level 2 parameters 1 Writes parameters in level 2. Yes No

069 (0045) Write level 2 parameters 2 Writes parameters in level 2. Yes No

070 (0046) General-purpose write Writes the value of the specified 
parameter.

Yes No

071 (0047) Switch to level 0 
(software reset)

Switches the setting level to level 0. Yes No

072 (0048) Run/stop Initiates Run or Stop. Yes No

073 (0049) Remote/local Switches the mode to remote or local. Yes No

074 (004A) Execute/cancel AT Executes or cancels AT. Yes No

075 (004B) Switch to level 1 Switches the setting level to level 1. Yes No

076 (004C) Software reset Resets the E5�K. Yes No
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NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).
Receive word allocation: Set the constant 0000 for the 4th operand (D).

Connections
The connections are the same as that for the E5�K Digital Controller Read Protocol.

Write Set Point (Sequence No. 050 (Hex 0032))
Writes the set point.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Alarm Value (Sequence No. 051 (Hex 0033))
Writes alarm value 1 and alarm value 2.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (3rd Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Set point (4 digits BCD) Set point lower limit to upper limit

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
0004 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Alarm value 1 (4 digits BCD) 0000 to 999

+3 Alarm value 2 (4 digits BCD) 0000 to 9999

Receive data 
storage words

Number of receive data words+0

+1 Read data 

First word of send 
data

Number of send data words+0

+1

+2

+3

(Undefined) Unit No.

Alarm value 1

Alarm value 2
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Write Proportional Band, Integral Time, and Derivative Time 
(Sequence No. 052 (Hex 0034))
Writes the proportional band, integral time, and derivative time.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Cooling Coefficient (Sequence No. 053 (Hex 0035))
Writes the cooling coefficient.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Dead Band (Sequence No. 054 (Hex 0036))
Writes the dead band.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0005 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Proportional band (4 digits BCD) 0001 to 9999

+3 Integral time (4 digits BCD) 0000 to 3999

+4 Derivative time (4 digits BCD) 0000 to 3999

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Cooling coefficient (4 digits BCD) 0001 to 9999

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Dead band (4 digits BCD) 0000 to 9999

First word of send 
data

Number of send data words+0

+1

+2

+3

+4

(Undefined) Unit No.

Proportional band 

Integral time 

Derivative time 

First word of 
send data

Number of send data words+0

+1

+2

(Undefined) Unit No.

Cooling coefficient 

First word of 
send data

Number of send data words+0

+1

+2

(Undefined) Unit No.

Dead band 
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Manual Reset Value (Sequence No. 055 (Hex 0037))
Writes the manual reset value.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Hysteresis (Sequence No. 056 (Hex 0038))
Writes the hysteresis for heating and for cooling.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Control Period (Sequence No. 057 (Hex 0039))
Writes the control period for heating and for cooling.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Manual reset value (4 digits BCD) 0000 to 1000

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0004 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Hysteresis (heating)
(4 digits BCD)

0001 to 9999

+3 Hysteresis (cooling) 
(4 digits BCD)

0001 to 9999

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0004 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

First word of 
send data

Number of send data words+0

+1

+2

(Undefined) Unit No.

Manual reset value

First word of 
send data

Number of send data words+0

+1

+2

+3

(Undefined) Unit No.

Hysteresis (heating) 

Hysteresis (cooling) 

First word of 
send data

Number of send data words+0

+1

+2

+3

(Undefined) Unit No.

Control period (heating)

Control period (cooling)
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write SP Ramp Time Unit and Set Value (Sequence No. 058 (Hex 
003A))
Writes the SP ramp time unit and SP ramp set value.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write LBA Detection Time (Sequence No. 059 (Hex 003B))
Writes the LBA detection time.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

+2 Control period (heating)
(4 digits BCD)

0001 to 0099

+3 Control period (cooling)
(4 digits BCD)

0001 to 0099

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0004 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 SP ramp time unit (4 digits BCD) 0000: Minutes
0001: Hours

+3 SP ramp set value (4 digits BCD) 0000 to 9999

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 LBA detection time (4 digits BCD) 0000 to 9999

Offset Contents (data format) Data

First word of 
send data

Number of send data words+0

+1

+2

+3

(Undefined) Unit No.

SP ramp time unit 

SP ramp set value 

First word of 
send data

Number of send data words+0

+1

+2

(Undefined) Unit No.

LBA detection time
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Write MV at Stop Time and at PV Error (Sequence No. 060 (Hex 
003C))
Writes the MV at stop time and the MV at PV error.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write MV Limits (Sequence No. 061 (Hex 003D))
Writes the MV upper limit, MV lower limit, and MV change rate limit.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0004 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 MV at stop time (4 digits BCD) 0000 to 1050

+3 MV at PV error (4 digits BCD) 0000 to 1050

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0005 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 MV upper limit (4 digits BCD) MV lower limit + 1 to 1050
Heating/cooling control time: 0000 to 1050

+3 MV lower limit (4 digits BCD) 0000 to MV upper limit – 1

+4 MV change rate limit 
(4 digits BCD)

0000 to 1000

First word of 
send data

Number of send data words+0

+1

+2

+3

(Undefined) Unit No.

MV at stop time

MV at PV error

First word of send 
data

Number of send data words+0

+1

+2

+3

+4

(Undefined) Unit No.

MV upper limit

MV lower limit

MV change rate limit
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Write Input Digital Filter (Sequence No. 062 (Hex 003E))
Writes the input digital filter.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Alarm Hysteresis (Sequence No. 063 (Hex 003F))
Writes the alarm 1 hysteresis and alarm 2 hysteresis.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Input Shift Value (Sequence No. 064 (Hex 0040))
Writes the input shift upper limit and input shift lower limit.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Input digital filter (4 digits BCD) 0000 to 9999

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0004 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Alarm 1 hysteresis
(4 digits BCD)

0001 to 9999

+3 Alarm 2 hysteresis 
(4 digits BCD)

0001 to 9999

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0004 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Input shift upper limit (4 digits BCD) 0000 to 9999

+3 Input shift lower limit (4 digits BCD) 0000 to 9999

First word of 
send data

Number of send data words+0

+1

+2

(Undefined) Unit No.

Input digital filter

First word of 
send data

Number of send data words+0

+1

+2

+3

(Undefined) Unit No.

Alarm 1 hysteresis

Alarm 2 hysteresis 

First word of 
send data

Number of send data words+0

+1

+2

+3

(Undefined) Unit No.

Input shift upper limit

Input shift lower limit
247



E5�K Digital Controller Write Protocol Appendix D
Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Level 0 Parameters (Sequence No. 065 (Hex 0041))
Writes parameters (set points) in level 0 to multiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units × 2 + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Set point (4 digits BCD)

Set point lower limit to upper limit

•
•
•

+17
(max.)

8th unit
Set point (4 digits BCD)

Set point lower limit to upper limit

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+16

+17

(Undefined) Unit No.

Number of units 

(Undefined) Unit No.

~ ~

Set point 

Set point

Set point

1st unit

2nd unit

8th unit (max.)
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Write Level 1 Parameters 1 (Sequence No. 066 (Hex 0042))
Writes parameters in level 1 (alarm value 1, alarm value 2, alarm value 3, proportional band, integral time, and
derivative time) to multiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units × 7 + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 1st unit 
Alarm value 1 (4 digits BCD)

A999 to 9999
F indicates a negative value and A indicates 
–1.

+4 1st unit
Alarm value 2 (4 digits BCD)

A999 to 9999
F indicates a negative value and A indicates 
–1.

+5 1st unit 
Alarm value 3 (4 digits BCD)

A999 to 9999
F indicates a negative value and A indicates 
–1.

+6 1st unit
Proportional band (4 digits BCD)

0001 to 9999

+7 1st unit
Integral time (4 digits BCD)

0000 to 3999

+8 1st unit 
Derivative time (4 digits BCD)

0000 to 3999

•
•
•

+57
(max.)

8th unit
Derivative time (4 digits BCD)

0000 to 3999

First word of 
send data

+0

+1

+2

+3

+4

+5

+6

+7

+8

+51

+52

+53

+54

+55

+56

+57

Alarm value 1 

Alarm value 2

Alarm value 3

~ ~

Alarm value 1

Alarm value 2

Alarm value 3

Proportional band

1st unit 

8th unit (max.)

Proportional band 

Integral time

Integral time

Derivative time 

Derivative time 

Number of send data words

(Undefined) Unit No.

Number of units

(Undefined) Unit No.
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Write Level 1 Parameter 2 (Sequence No. 067 (Hex 0043))
Writes parameters in level 1 (cooling coefficient, dead band, manual reset value, hysteresis (heating), hystere-
sis (cooling), control period (heating), and control period (cooling)) to multiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units × 8 + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Cooling coefficient (4 digits BCD)

0001 to 9999

+4 1st unit
Dead band (4 digits BCD)

0000 to 9999

+5 1st unit
Manual reset value (4 digits BCD)

0000 to 1000

+6 1st unit
Hysteresis (heating) 
(4 digits BCD)

0001 to 9999

+7 1st unit
Hysteresis (cooling) 
(4 digits BCD)

0001 to 9999

+8 1st unit
Control period (heating) 
(4 digits BCD)

0001 to 0099

+9 1st unit
Control period (cooling) 
(4 digits BCD)

0001 to 0099

•
•
•

+65
(max.)

8th unit
Control period (cooling) 
(4 digits BCD)

0001 to 0099

First word of 
send data

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+58

+59

+60

+61

+62

+63

+64

+65

Cooling coefficient 

Dead band 

Manual reset value

~ ~

Cooling coefficient 

Dead band

Manual reset value 

Hysteresis (heating) 

1st unit 

8th unit (max.)

Hysteresis (heating) 

Hysteresis (cooling) 

Hysteresis (cooling) 

Control period (heating) 

Control period (heating) 

Number of send data words

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

Control period (cooling) 

Control period (cooling) 
250



E5�K Digital Controller Write Protocol Appendix D
Write Level 2 Parameters 1 (Sequence No. 068 (Hex 0044))
Writes parameters in level 2 (SP ramp time unit, SP ramp set value, LBA detection time, MV at stop time, MV at
PV error, MV upper limit, MV lower limit, and MV change rate limit) to multiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units × 9 + 2

+1 Number of units (4 digits BCD) 0001 to 0008

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
SP ramp time unit (4 digits BCD)

0000 to 0001

+4 1st unit
SP ramp set value (4 digits BCD)

0000 to 9999

+5 1st unit
LBA detection time (4 digits BCD)

0000 to 9999

+6 1st unit
MV at stop (4 digits BCD)

0000 to 1050

+7 1st unit
MV at PV error (4 digits BCD)

0000 to 1050

+8 1st unit
MV upper limit (4 digits BCD)

MV lower limit + 1 to 1050

+9 1st unit
MV lower limit (4 digits BCD)

0000 to MV upper limit –1 

+10 1st unit
MV change rate limit (4 digits BCD)

0000 to 1000

•
•
•

+73
(max.)

8th unit
MV change rate limit 
(4 digits BCD)

0000 to 1000

First word of 
send data

+0
+1

+2
+3

+4

+5

+6

+7

+8

+9

+10

+65

+66

+67
+68

+69

+70

+71

+72

+73

SP ramp time unit 

SP ramp set value 

LBA detection time

~ ~

SP ramp time unit 

SP ramp set value 

LBA detection time 

MV at stop

1st unit 

8th unit (max.)

MV at stop

MV at PV error

MV at PV error

MV upper limit

MV upper limit

Number of send data words

(Undefined) Unit No.

Number of units 

(Undefined) Unit No.

MV lower limit

MV lower limit

MV change rate limit

MV change rate limit
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Write Level 2 Parameters 2 (Sequence No. 069 (Hex 0045))
Writes parameters in level 2 (input digital filter, alarm 1 hysteresis, alarm 2 hysteresis, alarm 3 hysteresis, input
shift upper limit, and input shift lower limit) to multiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
Number of units × 7 + 2

+1 Number of units (4 digits BCD) 0001 to 0008

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Input digital filter (4 digits BCD)

0000 to 9999

+4 1st unit
Alarm 1 hysteresis
(4 digits BCD)

0001 to 9999

+5 1st unit
Alarm 2 hysteresis
(4 digits BCD)

0001 to 9999

+6 1st unit
Alarm 3 hysteresis
(4 digits BCD)

0001 to 0099

+7 1st unit
Input shift upper limit (4 digits BCD)

000 to 9999

+8 1st unit
Input shift lower limit (4 digits BCD)

000 to 9999

•
•
•

+57
(max.)

8th unit
Input shift lower limit (4 digits BCD)

000 to 9999

First word of 
send data

+0

+1

+2

+3

+4
+5

+6

+7

+8

+51

+52

+53

+54

+55

+56

+57

Input digital filter 

alarm 1 hysteresis 

alarm 2 hysteresis 

~ ~

Input digital filter 

alarm 1 hysteresis 

alarm 2 hysteresis 

alarm 3 hysteresis 

1st unit

8th unit (max.)

alarm 3 hysteresis 

Input shift upper limit

Input shift upper limit

Input shift lower limit

Input shift lower limit

Number of send data words

(Undefined) Unit No.

Number of units 

(Undefined) Unit No.
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General-purpose Write (Sequence No. 070 (Hex 0046))
Writes the specified parameter.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note To write parameters in the setup mode or extended mode, execute Switch to Level 1 (Sequence No.
075) in advance.

Switch to Level 0 (Software Reset) (Sequence No. 071 (Hex 
0047))
Resets the operation of the E5�K and waits until communications are enabled. This sequence can be exe-
cuted for multiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note When this sequence is executed, a software reset command is issued and the operation of the E5�K is
reset (equivalent to turning on the power supply). About five seconds will be required until communica-
tions are enabled.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0004 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Parameter No. (2 digits BCD) Refer to the manual of E5#K.

+3 Write data (4 digits BCD) 0000 to 9999

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units + 2

+1 Number of units
(4 digits Hex)

0001 to 0008

+2 to 9 Unit No. 
(2 digits BCD)

00 to 31

First word of 
send data

Number of send data words+0

+1

+2

+3

(Undefined) Unit No.

Write data 

(Undefined) Parameter No. 

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+9

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
(max.)
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Run/Stop (Sequence No. 072 (Hex 0048))
Switches the mode to Run or Stop according to the command code. This sequence can be executed for multi-
ple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Remote/Local (Sequence No. 073 (Hex 0049))
Switches to remote operation or local operation according to the command mode. This sequence can be exe-
cuted for multiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units × 2 + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Command code (4 digits BCD)

0000: Run
0001: Stop

•
•
•

+17
(max.)

8th unit
Command code (4 digits BCD)

0000: Run
0001: Stop

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+16

+17

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~

Command code

Command code

Command code

1st unit

2nd unit

8th unit (max.)

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2
+3

+4

+5

+16

+17

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~

Command code

Command code

Command code

1st unit

2nd unit

8th unit (max.)
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Execute/Cancel AT (Sequence No. 074 (Hex 004A))
Executes or cancels AT (autotuning) according to the command code. This sequence can be executed for mul-
tiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units × 2 + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Command code (4 digits BCD)

0000: Local
0001: Remote

•
•
•

+17
(max.)

8th unit
Command code (4 digits BCD)

0000: Local
0001: Remote

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units × 2 + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Command code (4 digits BCD)

0000: Stop
0001: Execute AT 40%
0002: Execute AT 100%

•
•
•

+17
(max.)

8th unit
Command code (4 digits BCD)

0000: Stop
0001: Execute AT 40%
0002: Execute AT 100%

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+16

+17

(Undefined) Unit No.

Number of units 

(Undefined) Unit No.

~ ~

Command code

Command code

Command code

1st unit

2nd unit

8th unit (max.)
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Switch to Level 1 (Sequence No. 075 (Hex 004B))
Switches the setting level to level 1 (setup mode, extended mode). This sequence can be executed for multiple
units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Software Reset (Sequence No. 076 (Hex 004C))
Resets the operation of the E5�K (equivalent to turning on the power supply). This sequence can be executed
for multiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note Communications with the E5�K are disabled for about five seconds after this sequence is executed.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 to 9 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0008

+2 to 9 Unit No. (2 digits BCD) 00 to 31

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+9

(Undefined) Unit No.

Number of units 

(Undefined) Unit No.

~ ~
(max.)

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+9

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
(max.)
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Appendix E
E5ZE Temperature Controller Read Protocol 

The E5ZE Temperature Controller Read Protocol reads and controls various parameters in remote mode for
the Temperature Controller connected to the Serial Communications Unit/Board via RS-232C or RS-422/485
cable.

Note All sequences in this appendix operate on memory bank 0 and cannot be used for other memory banks.

Structure of the Protocol
The following table shows the structure of the E5ZE Temperature Controller Read Protocol

Note 1. The hexadecimal equivalents of sequences numbers are given in parentheses.

2. Ladder Interface Settings
YES: User settings are required for the 3rd or 4th operands of PMCR.

Sequence 
No.

Communications sequence 
name

Function Ladder interface

Send word 
allocation

Receive word 
allocation

100 (0064) Read set point Reads the set points. Yes Yes

101 (0065) Read process value Reads the process values. Yes Yes

102 (0066) Read output value Reads the output values. Yes Yes

103 (0067) Read set point, process value, and 
output value

Reads the set points, process val-
ues, and output values.

Yes Yes

104 (0068) Read proportional band, integral 
time, and derivative time

Reads the proportional bands, 
integral times, and derivative 
times.

Yes Yes

105 (0069) Read control period Reads the control periods. Yes Yes

106 (006A) Read output mode Reads the output modes. Yes Yes

107 (006B) Read alarm mode Reads the alarm modes. Yes Yes

108 (006C) Read alarm temperature Reads the alarm temperatures. Yes Yes

109 (006D) Read hysteresis Reads the hysteresis. Yes Yes

110 (006E) Read operation status Reads the operation status. Yes Yes

111 (006F) Read error status Reads the error status. Yes Yes

112 (0070) Read setting unit Reads the setting units. Yes Yes

113 (0071) Read input shift value Reads the input shift values. Yes Yes

114 (0072) Read manual reset value Reads the manual reset values. Yes Yes

115 (0073) Read ramp value Reads the ramp values. Yes Yes

116 (0074) Read present set point Reads the present set points. Yes Yes

117 (0075) Read output value limits Reads the output value limits. Yes Yes

118 (0076) Read output value change rate 
limit

Reads the output value change 
rate limits.

Yes Yes

119 (0077) Read HB alarm and HS alarm 
valid channels

Reads the HB alarm and HS alarm 
valid channels.

Yes Yes

120 (0078) Read heater burnout/SSR failure 
detection currents

Reads the heater burnout/SSR 
failure detection currents.

Yes Yes

121 (0079) Read heater current and SSR 
leakage current

Reads the heater currents and 
SSR leakage currents.

Yes Yes

122 (007A) Read dead band/overlap band Reads the dead bands and over-
lap bands.

Yes Yes

123 (007B) Read cooling coefficient Reads the cooling coefficients. Yes Yes
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NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).
Receive word allocation: Set the constant 0000 for the 4th operand (D).

Connections
This section shows connections for using the E5ZE Temperature Controller Read Protocol.

RS-232C Connections

Note 1. The maximum communications cable length is 15 m. Use a shielded twisted-pair cable for the cable.

2. Use a 25-pin D-sub Plug (OMRON XM2A-2501).

3. Use XM2S-2511 Hood (OMRON) or an equivalent.

Signal name Abbrevi
ation

Signal direction Pin No.

Signal ground or common 
return line

SG --- 7

Send data SD Output 2

Receive data RD Input 3

Request to send RTS Output 4

Clear to send CTS Input 5

Data set ready DSR Input 6

Data terminal ready DTR Output 20

Disabled (Do not connect.) NC --- 1, 8 to 19, 21 to 25

RS-232C port

E5ZE

→

RS-232C

RS-232C

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

PC PS

Pin 
No. 

Signal 
abbrevi-
ation

NC
SD
RD
RTS
CTS
DSR
SG
NC
NC
NC
NC
NC
NC

NC
NC
NC
NC
NC
NC
DTR
NC
NC
NC
NC
NC

Serial Communications 
Unit/Board/Unit

Signal 
name

Shield

E5ZE LT1181CS or 
equivalent

Pin
No.

Signal 
name

Pin
No.

RS-232C: D-sub 
9-pin female

RS-232C: D-sub 
9-pin female

FG
SG
SD
RD
RTS

CTS
DSR
DTR

SG
SD

RD
RTS
CTS
DSR

DTR

7
2

3
4
5

6
20

1
9

2
3
4
5

7
8 V

TX

RX
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RS422/485 Connections
� RS-485 2-wire Connections

Note Terminal block pins 1 and 2 cannot be connected. If these blocks are used, operation of the E5ZE may
fail.

Pin No. Signal name Abbreviation Signal direction
1 Disabled (Do not connect.) --- ---

2 Disabled (Do not connect.) --- ---

3 Signal ground SG ---

4 Terminal B (+ side) B I/O

5 Terminal A (– side) A I/O

6.8 V

Turn off the communications switch 
to disconnect terminating resistance.

Terminating 
resistance

240 Ω

SN751177N or 
equivalent

Terminating 
resistance

Shield

Shield

Serial Commu-
nications Board/Unit 

E5ZE

E5ZE

Signal
name

Pin 
No.

Ter-
minal

Signal
name

Signal
name

RS-485: D-sub 
9-pin female RS-485: Terminals

RS-485: Terminals

Ter
minal

Hood

*1: Set the 2-/4-wire switch 
to the 2-wire setting.

*2: Turn ON the terminat-
ing resistance switch.

FG

B

A

2

1

SG3

4

5

B

A

SG3

4

5

B

A

240 Ω

4.7 kΩ

4.7 kΩ

51 kΩ

51 kΩ
5 V

RX

TX
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� RS-422 4-wire Connections

Pin No. Signal name Abbreviation Signal direction

1 Receive data B RDB Input

2 Receive data A RDA Input

3 Signal ground SG ---

4 Send data B SDB Output

5 Send data A SDA Output

Terminating 
resistance

Shield

Shield

Serial Commu-
nications Board/Unit 

E5ZE 

Signal
name

Pin 
No.

Signal
name

Signal
name

Terminating 
resistance

SN751177N or 
equivalent

Terminating 
resistance

Terminating 
resistance 

240 Ω

Turn off the communications switch 
to disconnect terminating resistance.

Ter-
minal

RS-422: D-sub 
9-pin female

RS-422: 
Terminals

Terminal 
block

Ter-
minal

Hood

*1: Set the 2-/4-wire switch 
to the 4-wire setting.

*2: Turn ON the terminat-
ing resistance switch.

6.8 V

240 Ω

RDB1

2

4

RDA

SDB

240 Ω

4.7 kΩ

4.7 kΩ

51 kΩ

51 kΩ

5 V

RX

TX

5 SDA

RDB1

2

4

RDA

SDB

5 SDA

FG

SDB

SDA

RDB

RDA

2

1

8

6
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Switch Settings
This section shows the switch settings for using the E5ZE Temperature Controller Read Protocol.

Communications Parameter DIP Switch

Unit Number Switch

� Factory defaults

Baud Rate DIP Switch

Pins Parameter RS-422 RS-485

3 and 4 Terminating 
resistance

ON

OFF

1 and 2 RS-422 or RS-485

Factory defaults: All OFF

Pins 3 and 4: Terminating resistance
Pins 1 and 2: RS-422/RS-485

D
T

S
-4

1 
  2

   
 3

   
4 

ON

ON 3 
  4 OFF

ON 3 
  4

OFF

OFF

3 
  4

OFF

OFF

3 
  4

OFF

OFF

1 
  2 ON

ON

1 
  2

Setting 0 1 2 3 4 5 6 7 8 9 A B C D E F

Unit No. 00 01 02 03 04 05 06 07 08 09 0A 0B 0C 0D 0E 0F

Baud rate 
(bps)

19,200 9,600 4,800 2,400

Pins 1 and 2

Factory default: 9,600 bps 
(pin 1 ON, pin 2 OFF)

ON

1 2 3 4 5 6 7 8

ON

1 2

ON

1 2

ON

1 2

ON

1 2
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Read Set Point (Sequence No. 100 (Hex 0064))
Reads the set points and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Process Value (Sequence No. 101 (Hex 0065))
Reads the process values and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0011 (0017 decimal)

+1 Channel 0
Set point (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.
F indicates a negative value.

+2 Channel 0
Set point (leftmost 1 digit) (1 digit BCD)

•
•
•

+15 Channel 7
Set point (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer the manual for the E5ZE.
F indicates a negative value.

+16 Channel 7
Set point (leftmost 1 digit) (1 digit BCD)

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

First word of 
send data

Number of send data words+0
+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1

+2

+15

+16

Set point (rightmost 4 digits)

~ ~
Set point (leftmost 1 digit)

Set point (rightmost 4 digits)

Set point (leftmost 1 digit)

Channel 0

Channel 7

First word of send 
data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Output Values (Sequence No. 102 (Hex 0066))
Reads the output values of the control outputs and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0011 (0017 decimal)

+1 Channel 0
Process value (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.
F indicates a negative value.

+2 Channel 0
Process value (leftmost 1 digit) 
 (1 digit BCD)

•
•
•

+15 Channel 7
Process value (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.
F indicates a negative value.

+16 Channel 7
Process value (leftmost 1 digit) 
(1 digit BCD)

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3
+4

+15

+16

Process value (rightmost 4 digits)

~ ~

Process value (leftmost 1 digit)

Process value (rightmost 4 digits)

Process value (leftmost 1 digit)

Channel 0

Channel 7

Process value (rightmost 4 digits)

Process value (leftmost 1 digit)
Channel 1

First word of 
send data

Number of send data words+0
+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3

+4

+15

+16

Output value

~ ~

Cooling output value

Output value

Channel 0

Channel 7

Channel 1

Cooling output value

Output value

Cooling output value
263



E5ZE Temperature Controller Read Protocol Appendix E
Read Set Point, Process Value, and Output Value 
(Sequence No. 103 (Hex 0067))
Reads the set points, process values, and output values and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0011 (0017 decimal)

+1 Channel 0
Output value (4 digits BCD)

0000 to 1000

+2 Channel 0
Cooling output value (4 digits BCD)

0000 to 1000

+3 Channel 1
Output value (4 digits BCD)

0000 to 1000

+4 Channel 1
Cooling output value (4 digits BCD)

0000 to 1000

•
•
•

+15 Channel 7
Output value (4 digits BCD) 

0000 to 1000

+16 Channel 7
Cooling output value (4 digits BCD) 

0000 to 1000

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3

+4

+5

+36

+37
+38

+39

+40

Set point (rightmost 4 digits)

~ ~

Set point (leftmost 1 digit)

Channel 0

Channel 7

Process value (rightmost 4 digits)

Output value

Process value (leftmost 1 digit)

Set point (rightmost 4 digits)

Set point (leftmost 1 digit)

Process value (rightmost 4 digits)

Output value

Process value (leftmost 1 digit)
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Read Proportional Band, Integral Time, and Derivative Time 
(Sequence No. 104 (Hex 0068))
Reads the proportional bands (constant P), integral times (constant I), and derivative times (Constant D) and
stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0029 (0041 decimal)

+1 Channel 0
Set point (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.

+2 Channel 0
Set point (leftmost 1 digit) (1 digit BCD)

+3 Channel 0
Process value (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.

+4 Channel 0
Process value (leftmost 1 digit) 
(1 digit BCD)

+5 Channel 0
Output value (4 digits BCD)

0000 to 1000

•
•
•

+36 Channel 7
Set point (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.

+37 Channel 7
Set point (leftmost 1 digit) (1 digit BCD)

+38 Channel 7
Process value (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.

+39 Channel 7
Process value (leftmost 1 digit) 
(1 digit BCD)

+40 Channel 0
Output value (4 digits BCD) 

0000 to 1000

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3

+22

+23

+24

Constant P

~ ~

Constant I Channel 0

Channel 7

Constant D

Constant P

Constant I

Constant D
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Read Control Period (Sequence No. 105 (Hex 0069))
Reads the control periods and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0019 (0025 decimal)

+1 Channel 0
Constant P (4 digits BCD)

0000 to 9999

+2 Channel 0
Constant I (4 digits BCD)

0000 to 3999

+3 Channel 0
Constant D (4 digits BCD)

0000 to 3999

•
•
•

+22 Channel 7
Constant P (4 digits BCD)

0000 to 9999

+23 Channel 7
Constant I (4 digits BCD)

0000 to 3999

+24 Channel 7
Constant D (4 digits BCD)

0000 to 3999

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0011 (0017 decimal)

+1 Channel 0
Control period (4 digits BCD)

0001 to 0099

+2 Channel 0
Cooling control period 
(4 digits BCD)

0001 to 0099

•
•
•

+15 Channel 7
Control period (4 digits BCD)

0001 to 0099

+16 Channel 7
Cooling control period
(4 digits BCD)

0001 to 0099

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3

+4

+15

+16

Control period

~ ~

Cooling control period

Control period

Cooling control period

Channel 0

Channel 7

Control period

Cooling control period
Channel 1
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Read Output Mode (Sequence No. 106 (Hex 006A))
Reads the output modes (normal/reverse) and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Alarm Mode (Sequence No. 107 (Hex 006B))
Reads the alarm modes and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Set code (2 digits Hex) 00 to FF

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0011 (0017 decimal)

+1 Channel 0
Alarm 1 set code (2 digits Hex)

00 to 0C

+2 Channel 0
Alarm 2 set code (2 digits Hex)

00 to 0C

•
•
•

+15 Channel 7
Alarm 1 set code (2 digits Hex)

00 to 0C

+16 Channel 7
Alarm 2 set code (2 digits Hex)

00 to 0C

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words

(Undefined) Set code

+0

+1

First word of 
send data

Number of send data words+0
+1 (Undefined) Unit No.

Alarm 1 set code

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3

+4

+15

+16

(Undefined)

~ ~

Channel 0

Channel 7

Channel 1

Alarm 1 set code

(Undefined) Alarm 2 set code

(Undefined) Alarm 1 set code

(Undefined) Alarm 2 set code

(Undefined)

(Undefined) Alarm 2 set code
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Read Alarm Temperatures (Sequence No. 108 (Hex 006C))
Reads the alarm temperatures and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

‘

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0021 (0033 decimal)

+1 Channel 0
Alarm 1 set value (rightmost 4 digits) 
(4 digits BCD)

0000 to 9999
F indicates a negative number.

+2 Channel 0
Alarm 1 set value (leftmost 1 digit) 
(4 digits BCD)

0000 to 0009
F indicates a negative number.

+3 Channel 0
Alarm 2 set value (rightmost 4 digits) 
(4 digits BCD) 

0000 to 9999
F indicates a negative number.

+4 Channel 0
Alarm 2 set value (leftmost 1 digit) 
(4 digits BCD)

0000 to 0009
F indicates a negative number.

•
•
•

+29 Channel 7
Alarm 1 set value (rightmost 4 digits) 
(4 digits BCD)

0000 to 9999
F indicates a negative number.

+30 Channel 7
Alarm 1 set value (leftmost 1 digit) 
(4 digits BCD)

0000 to 0009
F indicates a negative number.

+31 Channel 7
Alarm 2 set value (rightmost 4 digits) 
(4 digits BCD)

0000 to 9999
F indicates a negative number.

+32 Channel 07
Alarm 2 set value (leftmost 1 digit) 
(4 digits BCD)

0000 to 0009
F indicates a negative number.

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3

+4

+29

+30

+31

+32

Alarm 1 set value (rightmost 4 digits)

~ ~

Alarm 1 set value (leftmost 1 digit)

Alarm 1 set value (rightmost 4 digits)

Alarm 1 set value (rightmost 1 digit)

Channel 0

Channel 7

Alarm 2 set value (rightmost 4 digits)

Alarm 2 set value (leftmost 1 digit)

Alarm 2 set value (rightmost 4 digits)

Alarm 2 set value (leftmost 1 digit)
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Read Hysteresis (Sequence No. 109 (Hex 006D))
Reads the hysteresis and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Operation Status (Sequence No. 110 (Hex 006E))
Reads the operation status of the E5ZE and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0011 (0017 decimal)

+1 Channel 0
Hysteresis (4 digits BCD)

0000 to 0999

+2 Channel 0
Cooling hysteresis (4 digits BCD)

0000 to 0999

•
•
•

+15 Channel 7
Hysteresis (4 digits BCD)

0000 to 0999

+16 Channel 7
Cooling hysteresis (4 digits BCD)

0000 to 0999

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3

+4

+15

+16

Hysteresis

~ ~

Cooling hysteresis

Hysteresis

Cooling hysteresis

Channel 0

Channel 7

Hysteresis

Cooling hysteresis
Channel 1

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Read Error Status (Sequence No. 111 (Hex 006F))
Reads the contents of errors if they have occurred and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Setting Unit (Sequence No. 112 (Hex 0070))
Reads the setting units and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0009

+1 Channel 0
Status code (4 digits Hex)

0000 to FFFF

+2 Channel 1
Status code (4 digits Hex)

0000 to FFFF

•
•
•

+8 Channel 7
Status code (4 digits Hex)

0000 to FFFF

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Status code (4 digits BCD) 0000 to FFFF

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Receive data 
storage words 

Number of receive data words+0
+1

+2

+8

Status code

~ ~
Status code

Status code

Channel 0

Channel 7

Channel 1

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1 Status code

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Input Shift Value (Sequence No. 113 (Hex 0071))
Reads the input shift values and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Manual Reset Value (Sequence No. 114 (Hex 0072))
Reads the manual reset value and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Set code (4 digits BCD) 0000: unit of 1
0001: unit of 0.1

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0009

+1 Channel 0
Input shift value (4 digits BCD)

0000 to 0999
F indicates a negative number.

+2 Channel 1
Input shift value (4 digits BCD)

0000 to 0999
F indicates a negative number.

•
•
•

+8 Channel 7
Input shift value (4 digits BCD)

0000 to 0999
F indicates a negative number.

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Receive data 
storage words 

Number of receive data words+0

+1 Set code

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1

+2

+8

Input shift value

~ ~
Input shift value

Input shift value

Channel 0

Channel 7

Channel 1

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Ramp Value (Sequence No. 115 (Hex 0073))
Reads the ramp values and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0009

+1 Channel 0
Manual reset value 
(4 digits BCD)

0000 to 1000

+2 Channel 1
Manual reset value
(4 digits BCD)

0000 to 1000

•
•
•

+8 Channel 7
Manual reset value
(4 digits BCD)

0000 to 1000

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0011 (0017 decimal)

+1 Channel 0
Ramp value (3 digits BCD)

000 to 999

+2 Channel 0
Time unit (one ASCII character)

S: Seconds; M: Minutes; H: Hours

•
•
•

Receive data 
storage words 

Number of receive data words+0

+1

+2

+8

Manual reset value

~ ~
Manual reset value

Manual reset value

Channel 0

Channel 7

Channel 1

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Ramp value

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3

+4

+15

+16

(Undefined)

~ ~

Channel 0

Channel 7

Channel 1

Ramp value

Time unit (Undefined)

(Undefined) Ramp value

Time unit (Undefined)

(Undefined)

Time unit (Undefined)
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Read Present Set Point (Sequence No. 116 (Hex 0074))
Reads the present set points during ramp operation and stores the results in the specified word.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Output Value Limit (Sequence No. 117 (Hex 0075))
Reads the output value limits and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

+15 Channel 7
Ramp value (3 digits BCD)

000 to 999

+16 Channel 7
Time unit (one ASCII character)

S: Seconds; M: Minutes; H: Hours

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0011 (0017 decimal)

+1 Channel 0
Present set point (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.
F indicates a negative value.

+2 Channel 0
Present set point (leftmost 1 digit) 
(1 digit BCD)

•
•
•

+15 Channel 7
Present set point (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.
F indicates a negative value.

+16 Channel 7
Present set point (leftmost 1 digit) 
(1 digit BCD)

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0
+1

+2

+15

+16

Present set point (rightmost 4 digits)

~ ~
Present set point (leftmost 1 digit)

Present set point (rightmost 4 digits)

Present set point (leftmost 1 digit)

Channel 0

Channel 7

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Output Value Change Rate Limit (Sequence No. 118 (Hex 
0076))
Reads the output value change rate limits and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0021 (0033 decimal)

+1 Channel 0
Output value lower limit
(4 digits BCD)

0000 to 1000

+2 Channel 0
Output value upper limit
(4 digits BCD)

0000 to 1000

+3 Channel 0
Cooling control output value upper limit 
(4 digits BCD)

0000 to 1000

+4 Channel 0
Cooling control output value upper limit 
(4 digits BCD)

0000 to 1000

•
•
•

+31 Channel 7
Cooling control output value upper limit 
(4 digits BCD)

0000 to 1000

+32 Channel 7
Cooling control output value upper limit 
(4 digits BCD)

0000 to 1000

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3

+4

+29

+30

+31

+32

Output value lower limit

~ ~

Output value upper limit

Output value lower limit

Channel 0

Output value upper limit

Cooling control output value lower limit

Cooling control output value upper limit

Cooling control output value lower limit

Cooling control output value upper limit

Channel 7

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1

+2

+8

Output value change rate limit

~ ~
Output value change rate limit

Output value change rate limit

Channel 0

Channel 7

Channel 1
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Read HB Alarm and HS Alarm Valid Channels 
(Sequence No. 119 (Hex 0077))
Reads the valid or invalid channels for HB alarms and HS alarms and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Heater Burnout and SSR Failure Detection Currents 
(Sequence No. 120 (Hex 0078))
Reads the heater burnout and SSR failure detection currents and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0009

+1 Channel 0
Output value change rate limit 
(4 digits BCD)

0000 to 1000

+2 Channel 1
Output value change rate limit 
(4 digits BCD)

0000 to 1000

•
•
•

+8 Channel 7
Output value change rate limit 
(4 digits BCD)

0000 to 1000

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0009

+1 Set code (2 digits Hex) 00 to FF

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1 (Undefined) Set code

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Heater Current and SSR Leakage Current 
(Sequence No.121 (Hex 0079))
Reads the heater currents and SSR leakage currents and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0011 (0017 decimal)

+1 Channel 0
Heater burnout detection current 
(4 digits BCD)

0000 to 0500

+2 Channel 0
SSR failure detection current
(4 digits BCD)

0000 to 0500

•
•
•

+15 Channel 7
Heater burnout detection current 
(4 digits BCD)

0000 to 0500

+16 Channel 7
SSR failure detection current 
(4 digits BCD)

0000 to 0500

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Receive data 
storage words 

Number of receive data words+0

+1

+2

+3

+4

+15

+16

Heater burnout detection current

~ ~

SSR failure detection current

Heater burnout detection current

SSR failure detection current

Channel 0

Channel 7

Heater burnout detection current

SSR failure detection current
Channel 1

First word of 
send data

Number of send data words+0
+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0
+1

+2

+3

+4

+15

+16

Heater current

~ ~

SSR leakage current

Heater current

SSR leakage current

Channel 0

Channel 7

Heater current

SSR leakage current
Channel 1
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Note The read data will be 0000 for all channels for which HB and HS alarms are not enabled and for all chan-
nels for which control is stopped.

Read Dead Band/Overlap Band (Sequence No. 122 (Hex 007A))
Reads the dead bands/overlap bands and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0011 (0017 decimal)

+1 Channel 0
Heater current
(4 digits BCD)

0000 to 0500

+2 Channel 0
SSR leakage current
(4 digits BCD)

0000 to 0500

•
•
•

+15 Channel 7
Heater current
(4 digits BCD)

0000 to 0500

+16 Channel 7
SSR leakage current
(4 digits BCD)

0000 to 0500

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0009

+1 Channel 0
Dead band/overlap band
(4 digits BCD)

0000 to 0999
F indicates a number.

+2 Channel 1
Dead band/overlap band
(4 digits BCD)

0000 to 0999
F indicates a number.

•
•
•

+8 Channel 7
Dead band/overlap band 
(4 digits BCD)

0000 to 0999
F indicates a number.

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0

+1

+2

+8

Dead band/overlap band

~ ~
Dead band/overlap band

Dead band/overlap band

Channel 0

Channel 7

Channel 1
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Read Cooling Coefficient (Sequence No. 123 (Hex 007B))
Reads the cooling coefficients and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0009

+1 Channel 0
Cooling coefficient (4 digits BCD)

0000 to 0100

+2 Channel 1
Cooling coefficient (4 digits BCD)

0000 to 0100

•
•
•

+8 Channel 7
Cooling coefficient (4 digits BCD)

0000 to 0100

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words 

Number of receive data words+0
+1

+2

+8

Cooling coefficient

~ ~
Cooling coefficient

Cooling coefficient

Channel 0

Channel 7

Channel 1
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Appendix F
E5ZE Temperature Controller Write Protocol

The E5ZE Temperature Controller Write Protocol writes and controls various settings in remote mode for the
Temperature Controller connected via a RS-232C or RS-422/485 cable from the PC via the Serial Communica-
tions Unit/Board.

Note 1. Negative values cannot be written. All values must be set as unsigned BCD.

2. All sequences in this appendix operate on memory bank 0 and cannot be used for other memory
banks.

Structure of the Protocol
The following table shows the structure of the E5ZE Temperature Controller Write Protocol.

Se-
quence 

No. 

Communications sequence name Function Ladder interface

Send 
word 

allocation

Receive 
word 

allocation

150 
(0096)

Write set point (setting unit 1) Writes the set points using a setting unit of 1. Yes No

151 
(0097)

Write set point (setting unit 0.1) Writes the set points using a setting unit of 
0.1.

Yes No

152 
(0098)

Write proportional band, integral time, 
and derivative time

Writes the proportional bands, integral times, 
and derivative times.

Yes No

153 
(0099)

Write control period Writes the control periods. Yes No

154 
(009A)

Write output mode Writes the output modes. Yes No

155 
(009B)

Write alarm mode Writes the alarm modes. Yes No

156 
(009C)

Write alarm temperature (setting unit 
1)

Writes the alarm temperatures using a setting 
unit of 1.

Yes No

157 
(009D)

Write alarm temperature (setting unit 
0.1)

Writes the alarm temperatures using a setting 
unit of 0.1.

Yes No

158 
(009E)

Write hysteresis Writes the hysteresis. Yes No

159 
(009F)

Start autotuning Starts autotuning. Yes No

160 
(00A0)

Cancel autotuning Cancels autotuning. Yes No

161 
(00A1)

Write setting unit Writes the setting units. Yes No

162 
(00A2)

Write input shift value Writes the input shift values. Yes No

163 
(00A3)

Write manual reset value Writes the manual reset values. Yes No

164 
(00A4)

Write ramp value Writes the ramp values. Yes No

165 
(00A5)

Write manual output value Writes the manual output values. Yes No

166 
(00A6)

Write output value limit Writes the output value limits. Yes No

167 
(00A7)

Write output value change rate limit Write output value change rate limits. Yes No

168 
(00A8)

Save settings Saves settings. Yes No
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Note 1. The hexadecimal equivalents of sequences numbers are given in parentheses.

2. Ladder Interface Settings
YES: User settings are required for the 3rd or 4th operands of PMCR.
NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).

Receive word allocation: Set the constant 0000 for the 4th operand (D).

Connections
The connections are the same as that for the E5ZE Temperature Controller Read Protocol.

Write Set Point (Setting Unit 1) (Sequence No. 150 (Hex 0096))
Writes the set points using a setting unit of 1 (4 digits).

Send Data Word Allocation (3rd Operand of PMCR(260))

169 
(00A9)

Initialize settings Initializes settings. Yes No

170 
(00AA)

Write HB alarm and HS alarm valid 
channels

Writes the HB alarm and HS alarm valid chan-
nels.

Yes No

171 
(00AB)

Write heater burnout and SSR failure 
detection currents

Writes the heater burnout and SSR failure 
detection currents.

Yes No

172 
(00AC)

Write dead band/overlap band Writes the dead bands/overlap bands. Yes No

173 
(00AD)

Write cooling coefficient Writes the cooling coefficients. Yes No

174 
(00AE)

Start control Starts temperature control. Yes No

175 
(00AF)

Stop operation or control Stops temperature control or manual opera-
tion.

Yes No

176 
(00B0)

Start manual operation Starts manual operation. Yes No

Se-
quence 

No. 

Communications sequence name Function Ladder interface

Send 
word 

allocation

Receive 
word 

allocation

First word of 
send data

Number of send data words+0
+1

+2

+3

+4

+5

+16

+17

(Undefined) Unit No.

Set point

~ ~

(Undefined)

Set point

(Undefined)

Channel 0

Channel 7

Set point

(Undefined)
Channel 1
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note When the setting unit for the set point is 0.1 (5 digits), use Write Set Point (Setting Unit 0.1), Sequence
No.151.

Write Set Point (Setting Unit 0.1) (Sequence No. 151 (Hex 0097))
Writes the set points using a setting unit of 0.1 (5 digits).

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note When the setting unit for the set point is 1 (4 digits), use Write Set Point (Setting Unit 1), Sequence
No.150.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0012 (0018 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Set point 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.

•
•
•

+16 Channel 7
Set point
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.

+17 Not used ---

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0012 (0018 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Set point (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.

+3 Channel 0
Set point (leftmost 1 digit) (1 digit BCD)

•
•
•

+16 Channel 7
Set point (rightmost 4 digits) 
(4 digits BCD)

Varies according to the temperature sensor 
type. Refer to the manual for the E5ZE.

+17 Channel 7
Set point (rightmost 1 digit) 
(1 digit BCD)

First word of 
send data

Number of send data words+0

+1

+2

+3
+4

+5

+16

+17

(Undefined) Unit No.

Set point (rightmost 4 digits)

~ ~

Set point (leftmost 1 digit)

Set point (rightmost 4 digits)

Set point (leftmost 1 digit)

Channel 0

Channel 7

Set point (rightmost 4 digits)

Set point (leftmost 1 digit)
Channel 1
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Write Proportional Band, Integral Time, and Derivative Time 
(Sequence No. 152 (Hex 0098))
Writes the proportional bands (constant P), integral times (constant I), and derivative times (constant D).

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
001A (0026 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Constant P (4 digits BCD)

0000 to 9999

+3 Channel 0
Constant I (4 digits BCD)

0000 to 3999

+4 Channel 0
Constant D (4 digits BCD)

0000 to 3999

•
•
•

+23 Channel 7
Constant P (4 digits BCD)

0000 to 9999

+24 Channel 7
Constant I (4 digits BCD)

0000 to 3999

+25 Channel 7
Constant D (4 digits BCD)

0000 to 3999

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+23

+24

+25

(Undefined) Unit No.

Constant P

~ ~

Constant I Channel 0

Channel 7

Constant D

Constant P

Constant I

Constant D
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Write Control Period (Sequence No. 153 (Hex 0099))
Writes the control periods and cooling control periods.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0012 (0018 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Control period (4 digits BCD)

0001 to 0099

+3 Channel 0
Cooling control period
(4 digits BCD)

0001 to 0099

+4 Channel 1
Control period (4 digits BCD)

0001 to 0099

+5 Channel 1
Cooling control period
(4 digits BCD)

0001 to 0099

•
•
•

+16 Channel 7
Control period (4 digits BCD)

0001 to 0099

+17 Channel 7
Cooling control period
(4 digits BCD)

0001 to 0099

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+16

+17

(Undefined) Unit No.

Control period

~ ~

Cooling control period

Control period

Cooling control period

Channel 0

Channel 7

Control period

Cooling control period
Channel 1
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Write Output Mode (Sequence No. 154 (Hex 009A))
Writes the output mode (normal/reverse).

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Alarm Mode (Sequence No. 155 (Hex 009B))
Writes the alarm modes for alarm 1 and alarm 2.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Write code (2 digits Hex) 00 to FF

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0012 (0018 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Alarm 1 set code (2 digits Hex)

00 to 0C

+3 Channel 0
Alarm 2 set code (2 digits Hex)

00 to 0C

+4 Channel 1
Alarm 1 set code (2 digits Hex)

00 to 0C

+5 Channel 1
Alarm 2 set code (2 digits Hex)

00 to 0C

•
•
•

+16 Channel 7
Alarm 1 set code (2 digits Hex)

00 to 0C

+17 Channel 7
Alarm 2 set code (2 digits Hex)

00 to 0C

First word of 
send data

Number of send data words+0
+1

+2

(Undefined) Unit No.

(Undefined) Write code

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+16

+17

(Undefined) Unit No.

Alarm 1 set code

(Undefined)

~ ~

Channel 0

Channel 7

Channel 1

Alarm 1 set code

(Undefined) Alarm 2 set code

(Undefined) Alarm 1 set code

(Undefined) Alarm 2 set code

(Undefined)

(Undefined) alarm 2 set code
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Write Alarm Temperature (Setting Unit 1) (Sequence No. 156 
(Hex 009C))
Writes the alarm temperatures using a setting unit of 1 (4 digits)

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0022 (0034 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Alarm 1 set value 
(4 digits BCD)

0000 to 9999

+3 Not used

+4 Channel 0
Alarm 2 set value
(4 digits BCD)

0000 to 9999

+5 Not used

•
•
•

+32 Channel 7
Alarm 2 set value
(4 digits BCD)

0000 to 9999

+33 Not used

First word of 
send data

Number of send data words+0

+1

+2
+3

+4

+5

+30

+31

+32

+33

(Undefined) Unit No.

Alarm 1 set value

~ ~

(Undefined)

Alarm 1 set value

(Undefined)

Channel 0

Channel 7

Alarm 2 set value

(Undefined)

Alarm 2 set value

(Undefined)
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Write Alarm Temperature (Setting Unit 0.1) (Sequence No. 157 
(Hex 009D))
Writes the alarm temperatures using a setting unit of 0.1 (5 digits)

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0022 (0034 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Alarm 1 set value (rightmost 4 digits) 
(4 digits BCD)

0000 to 9999

+3 Channel 0
Alarm 1 set value (leftmost 1 digits) 
(4 digits BCD)

0000 to 0009

+4 Channel 0
Alarm 2 set value (rightmost 4 digits) 
(4 digits BCD)

0000 to 9999

+5 Channel 0
Alarm 2 set value (leftmost 1 digits) 
(4 digits BCD)

0000 to 0009

•
•
•

+32 Channel 7
Alarm 2 set value (rightmost 4 digits) 
(4 digits BCD)

0000 to 9999

+33 Channel 7
Alarm 2 set value (leftmost 1 digits) 
(4 digits BCD)

0000 to 0009

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+30

+31

+32

+33

(Undefined) Unit No.

Alarm 1 set value (rightmost 4 digits)

~ ~

Alarm 1 set value (leftmost 1 digit)

Alarm 1 set value (rightmost 4 digits)

Alarm 1 set value (leftmost 1 digit)

Channel 0

Channel 7

Alarm 2 set value (rightmost 4 digits)

Alarm 2 set value (leftmost 1 digit)

Alarm 2 set value (rightmost 4 digits)

Alarm 2 set value (leftmost 1 digit)
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Write Hysteresis (Sequence No. 158 (Hex 009E))
Writes the hysteresis for control outputs for ON/OFF control.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Start Autotuning (Sequence No. 159 (Hex 009F))
Starts autotuning (AT).

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0012 (0018 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Hysteresis (4 digits BCD)

0000 to 0999

+3 Channel 0
Cooling hysteresis (4 digits BCD)

0000 to 0999

+4 Channel 1
Hysteresis (4 digits BCD)

0000 to 0999

+5 Channel 1
Cooling hysteresis (4 digits BCD)

0000 to 0999

•
•
•

+16 Channel 7
Hysteresis (4 digits BCD)

0000 to 0999

+17 Channel 7
Cooling hysteresis (4 digits BCD)

0000 to 0999

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel (Channel) No. (1 digit BCD) 0 to 7

First word of 
send data

Number of send data words+0
+1

+2

+3
+4

+5

+16

+17

(Undefined) Unit No.

Hysteresis

~ ~

Cooling hysteresis

Hysteresis

Cooling hysteresis

Channel 0

Channel 7

Hysteresis

Cooling hysteresis
Channel 1

First word of 
send data

Number of send data words+0
+1

+2

(Undefined) Unit No.

(Undefined) Channel
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Cancel Autotuning (Sequence No. 160 (Hex 00A0))
Cancels Autotuning (AT) for all channels.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Setting Unit (Sequence No. 161 (Hex 00A1))
Writes the setting unit.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Input Shift Value (Sequence No. 162 (Hex 00A2))
Writes the input shift values.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Write code (4 digits BCD) 0000: unit of 1
0001: unit of 0.1

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

First word of 
send data

Number of send data words+0
+1

+2

(Undefined) Unit No.

Write code

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

(Undefined) Unit No.

Input shift value

Input shift value

Channel 0

Channel 1

Input shift value Channel 2

Input shift value Channel 3

Input shift value Channel 4

Input shift value Channel 5

Input shift value Channel 6

Input shift value Channel 7
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Manual Reset Value (Sequence No. 163 (Hex 00A3))
Writes the manual reset values.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
000A (000A decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Input shift value (4 digits BCD)

0000 to 0999

+3 Channel 1
Input shift value (4 digits BCD)

0000 to 0999

+4 Channel 2
Input shift value (4 digits BCD)

0000 to 0999

•
•
•

+8 Channel 6
Input shift value (4 digits BCD)

0000 to 0999

+9 Channel 7
Input shift value (4 digits BCD)

0000 to 0999

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
000A (0010 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Manual reset value
(4 digits BCD)

0000 to 1000

+3 Channel 1
Manual reset value
(4 digits BCD)

0000 to 1000

+4 Channel 2
Manual reset value
(4 digits BCD)

0000 to 1000

•
•
•

+8 Channel 6
Manual reset value
(4 digits BCD)

0000 to 1000

+9 Channel 7
Manual reset value
(4 digits BCD)

0000 to 1000

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

(Undefined) Unit No.

Manual reset value

Manual reset value

Channel 0

Channel 1

Manual reset value Channel 2

Manual reset value Channel 3

Manual reset value Channel 4

Manual reset value Channel 5

Manual reset value Channel 6

Manual reset value Channel 7
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Ramp Value (Sequence No. 164 (Hex 00A4))
Writes the ramp values.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Manual Output Value (Sequence No. 165 (Hex 00A5))
Writes the manual output values for control output in manual operation.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0012 (0018 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Ramp value (3 digits BCD)

000 to 999

+3 Channel 0
Time unit (one ASCII character)

S: Seconds; M: Minutes; H: Hours

+4 Channel 1
Ramp value (3 digits BCD)

000 to 999

+5 Channel 1
Time unit (one ASCII character)

S: Second M: Minute H: Hour

•
•
•

+16 Channel 7
Ramp value (3 digits BCD)

000 to 999

+17 Channel 7
Time unit (one ASCII character)

S: Seconds; M: Minutes; H: Hours

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+16

+17

(Undefined) Unit No.

Ramp value

(Undefined)

~ ~

Channel 0

Channel 7

Channel 1

Ramp value

Time unit (Undefined)

(Undefined) Ramp value

Time unit (Undefined)

(Undefined)

Time unit (Undefined)

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+16

+17

(Undefined) Unit No.

Output value

~ ~

Cooling output value

Output value

Cooling output value

Channel 0

Channel 7

Output value

Cooling output value
Channel 1
290



E5ZE Temperature Controller Write Protocol Appendix F
Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Output Value Limit (Sequence No. 166 (Hex 00A6))
Writes the output value limits that restrict the values of the control outputs.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
0012 (0018 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Output value (4 digits BCD)

0000 to 1000

+3 Channel 0
Cooling output value
 (4 digits BCD)

0000 to 1000

+4 Channel 1
Output value (4 digits BCD)

0000 to 1000

+5 Channel 1
Cooling output value 
 (4 digits BCD)

0000 to 1000

•
•
•

+16 Channel 7
Output value (4 digits BCD)

0000 to 1000

+17 Channel 7
Cooling output value
 (4 digits BCD)

0000 to 1000

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+30

+31

+32

+33

(Undefined) Unit No.

Output value lower limit

~ ~

Output value upper limit

Output value lower limit

Output value upper limit

Channel 0

Channel 7

Cooling output value lower limit

Cooling output value upper limit

Cooling output value lower limit

Cooling output value upper limit
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Output Value Change Rate Limit (Sequence No. 167 (Hex 
00A7))
Writes the output value change rate limits that restrict the rates of change in the control value output.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0022 (0034 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Output value lower limit
(4 digits BCD)

0000 to 1000

+3 Channel 0
Output value upper limit
(4 digits BCD)

0000 to 1000

+4 Channel 0
Cooling output value lower limit 
(4 digits BCD)

0000 to 1000

+5 Channel 0
Cooling output value upper limit 
(4 digits BCD)

0000 to 1000

•
•
•

+32 Channel 7
Cooling output value lower limit 
(4 digits BCD)

0000 to 1000

+33 Channel 7
Cooling output value upper limit 
(4 digits BCD)

0000 to 1000

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

(Undefined) Unit No.

Output change rate limit

Output change rate limit

Channel 0

Channel 1

Output change rate limit Channel 2

Output change rate limit Channel 3

Output change rate limit Channel 4

Output change rate limit Channel 5

Output change rate limit Channel 6

Output change rate limit Channel 7
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Save Settings (Sequence No. 168 (Hex 00A8))
Saves the settings.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Initialize Settings (Sequence No. 169 (Hex 00A9))
Initializes all the settings to the factory defaults.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
000A (0010 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Output change rate limit
(4 digits BCD)

0000 to 1000

+3 Channel 1
Output change rate limit
(4 digits BCD)

0000 to 1000

+4 Channel 2
Output change rate limit
(4 digits BCD)

0000 to 1000

•
•
•

+8 Channel 6
Output change rate limit
(4 digits BCD)

0000 to 1000

+9 Channel 7
Output change rate limit
(4 digits BCD)

0000 to 1000

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex) 
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Write HB and HS Alarm Valid Channels (Sequence No. 170 (Hex 
00AA))
Writes the valid or invalid channels of HB alarm and HS alarm.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Heater Burnout and SSR Failure Detection Current 
(Sequence No. 171 (Hex 00AB))
Writes the currents for detecting heater burnouts and SSR failures.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Write code (2 digits Hex) 00 to FF

First word of 
send data

Number of send data words+0

+1

+2

(Undefined) Unit No.

(Undefined) Write code

First word of 
send data

Number of send data words+0
+1

+2

+3

+4

+5

+16

+17

(Undefined) Unit No.

Heater burnout detection current

~ ~

SSR failure detection current

Heater burnout detection current

SSR failure detection current

Channel 0

Channel 7

Heater burnout detection current

SSR failure detection current
Channel 1
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Dead Band/Overlap Band (Sequence No. 172 (Hex 00AC))
Writes the dead bands or overlap bands for control outputs during heating/cooling control.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0012 (0018 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Heater burnout detection current 
(4 digits BCD)

0000 to 0500

+3 Channel 0
SSR failure detection current
(4 digits BCD)

0000 to 0500

+4 Channel 1
Heater burnout detection current 
(4 digits BCD)

0000 to 0500

+5 Channel 1
SSR failure detection current
(4 digits BCD)

0000 to 0500

•
•
•

+16 Channel 7
Heater burnout detection current 
(4 digits BCD)

0000 to 0500

+17 Channel 7
SSR failure detection current
(4 digits BCD)

0000 to 0500

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

(Undefined) Unit No.

Dead band/overlap band

Dead band/overlap band

Channel 0

Channel 1

Dead band/overlap band Channel 2

Dead band/overlap band Channel 3

Dead band/overlap band Channel 4

Dead band/overlap band Channel 5

Dead band/overlap band Channel 6

Dead band/overlap band Channel 7
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Cooling Coefficient (Sequence No. 173 (Hex 00AD))
Writes the cooling coefficients for the cooling proportional bands for heating/cooling control.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex) 
000A (0010 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Dead band/overlap band
(4 digits BCD)

0000 to 0999

+3 Channel 1
Dead band/overlap band
(4 digits BCD)

0000 to 0999

+4 Channel 2
Dead band/overlap band
(4 digits BCD)

0000 to 0999

•
•
•

+8 Channel 6
Dead band/overlap band
(4 digits BCD)

0000 to 0999

+9 Channel 7
Dead band/overlap band
(4 digits BCD)

0000 to 0999

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
000A (0010 decimal) (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

+2 Channel 0
Cooling coefficient (4 digits BCD)

0000 to 0100

+3 Channel 1
Cooling coefficient (4 digits BCD)

0000 to 0100

+4 Channel 2
Cooling coefficient (4 digits BCD)

0000 to 0100

•
•
•

+8 Channel 6
Cooling coefficient (4 digits BCD)

0000 to 0100

+9 Channel 7
Cooling coefficient (4 digits BCD)

0000 to 0100

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

(Undefined) Unit No.

Cooling coefficient

Cooling coefficient

Channel 0

Channel 1

Cooling coefficient Channel 2

Cooling coefficient Channel 3

Cooling coefficient Channel 4

Cooling coefficient Channel 5

Cooling coefficient Channel 6

Cooling coefficient Channel 7
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Start Control (Sequence No. 174 (Hex 00AE))
Starts temperature control for all channels in the specified Unit.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Stop Operation or Control (Sequence No. 175 (Hex 00AF))
Stops temperature control or manual operation for all channels of the specified Unit.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Start Manual Operation (Sequence No. 176 (Hex 00B0))
Starts manual operation based on the output values that were set for all channels of the specified Unit.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits Hex) 00 to 0F

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

First word of send 
data

Number of send data words+0

+1 (Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Appendix G
E5�J Temperature Controller Protocol

The E5�J Temperature Controller Protocol performs various settings and controls in remote mode for the Tem-
perature Controller connected to the Serial Communications Unit/Board via RS-232C or RS-422A/485 cable.

Note Negative values cannot be written. All values must be set as unsigned BCD.

Structure of the Protocol
The following table shows the structure of the E5�J Temperature Controller Protocol.

Note 1. The hexadecimal equivalents of sequences numbers are given in parentheses.

2. Ladder Interface Settings
YES: User settings are required for the 3rd or 4th operands of PMCR.
NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).

Receive word allocation:Set the constant 0000 for the 4th operand (D).

Sequence 
No. 

Communications 
sequence name

Function Ladder interface

Send word 
allocation

Receive word 
allocation

200 (00C8) Select remote mode Switches the Controller to remote mode. Yes No

201 (00C9) Select local mode Switches the Controller to local mode. Yes No

202 (00CA) Select backup mode Switches from set point write mode to backup 
mode.

Yes No

203 (00CB) Select RAM write mode Switches from set point write mode to RAM 
write mode.

Yes No

204 (00CC) Save set point Saves the set point. Yes No

205 (00CD) Write parameters 1 Writes the set point, alarm value 1, alarm 
value 2, and heater burnout alarm value.

Yes No

206 (00CE) Write parameters 2 Writes the proportional band, integral time, 
and derivative time.

Yes No

207 (00CF) Write input shift value Writes the input shift value. Yes No

208 (00D0) Read parameters 1 Reads the set point, alarm value 1, alarm 
value 2, and heater burnout alarm value.

Yes Yes

209 (00D1) Read parameters 2 Reads the proportional band, integral time, 
and derivative time.

Yes Yes

210 (00D2) Read input shift value Reads the input shift value and writes it in 
IOM.

Yes Yes

211 (00D3) Read output value Reads the output value and stores it in IOM. Yes Yes

212 (00D4) Read process value Reads the process value and stores it in 
IOM.

Yes Yes

213 (00D5) Read set point limit Reads the set point limits and stores them in 
IOM.

Yes Yes

214 (00D6) Read heater current Reads the heater current and stores it in 
IOM.

Yes Yes

215 (00D7) Read initial status Reads the initial status and stores it in IOM. Yes Yes

216 (00D8) General-purpose write Writes the specified parameter by setting a 
header code.

Yes No

217 (00D9) General-purpose read Reads the specified parameter by setting a 
header code.

Yes Yes
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Connections
The connections for using the E5�J Temperature Controller Protocol are shown below.

RS-232C Connections

Note 1. The connection configuration is a one-to-one configuration and the maximum cable length is 15 m.
2. Use shielded twisted-pair cable.

Signal name Abbreviation Signal direction Pin No.

Signal ground or common 
return line

SG --- 25, 27

Send data SD Output 26

Receive data RD Input 28

RS-232C port

E5#J

RS-232C
→

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

RS-232C
PC PS

Serial Communications 
Unit/Board

Signal
 name

Shield

E5AJ 

MAX232C or 
equivalentPin

 No.
Signal
 name

Ter-
minal

RS-232C: D-sub 
9-pin female

RS-232C: 
Terminal Block

FG
SG
SD
RD
RTS

CTS

DSR
DTR

SG
SG

SD
RD

TX

RX

1
9
2
3
4

5

7
8

25
27

26
28
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RS-422A/485 Connections

� RS-422A 4-wire connections

Signal name Abbreviation Signal direction Pin No.

Send data A SDA Output 26

Send data B SDB Output 25

Receive data A RDA Input 28

Receive data B RDB Input 29

Signal ground SG --- 27

RS-422A/485 port

E5#J

Up to 32 units can be 
connected.

E5#J

E5#J

→

→

→

RS-422A/485

RS-422A/485

RS-422A/485

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

PC PS

Terminating resist-
ance (240 Ω) is 
connected via the 
terminator switch.

Terminator switch

Serial Commu-
nications Board/Unit

Shield

Terminating 
resistance

Terminating re-
sistance 240 Ω

E5AJ
SN751177N or 
equivalent

E5AJ

Shield

Signal 
name

Pin 
No.

Signal 
name

Signal 
name

Ter-
minal

RS-422A: D-sub 
9-pin female

RS-422A: 
Terminal Block

RS-422A: 
Terminal Block

Ter-
minal

Shell

*1: Set the 2-/4-wire switch 
to the 4-wire setting.

*2: Turn ON the terminat-
ing resistance switch.
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� RS-485 2-wire Connections

Note 1. The connection configuration is a one-to-one or a one-to-N configuration. Using a one-to-N configu-
ration, up to 32 units can be connected including the Serial Communications Boards Unit.

2. The maximum cable length is 500 m. Use shielded twisted-pair cable.

3. Connect terminating resistance to the devices only at both ends of the transmission path.

4. The total terminating resistance at both ends must be at least 100 Ω for RS-422A or 54 Ω for RS-485.

Select Remote Mode (Sequence No. 200 (Hex 00C8))
Switches the Controller to remote mode.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Signal name Abbreviation Signal direction Pin No.

Terminal A A I/O 26, 28

Terminal B B I/O 25, 29

Signal ground SG --- 27

Terminator switch

Serial Commu-
nications Board/Unit

Shield

E5AJ

E5AJ

Shield

Signal 
name

Pin 
No.

Signal 
name

Signal 
name

Terminating resist-
ance (240 Ω) is 
connected via the 
terminator switch.

Terminating 
resistance

SN751177N 
or equivalent

Ter-
minal

RS-485: D-sub 
9-pin female

RS-485: 
Terminal Block

RS-485: 
Terminal Block

Ter-
minal

Shell

SDA

SDB

*1: Set the 2-/4-wire switch 
to the 2-wire setting.

*2: Turn ON the terminat-
ing resistance switch.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

First word of send 
data

Number of send data words+0

+1 (Undefined) Unit No.
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Select Local Mode (Sequence No. 201 (Hex 00C9))
Switches the Controller to local mode.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Select Backup Mode (Sequence No. 202 (Hex 00CA))
Switches from the set point write mode to backup mode.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Select RAM Write Mode (Sequence No. 203 (Hex 00CB))
Switches from set point write mode to RAM write mode.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of send data words

 (4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Save Set Point (Sequence No. 204 (Hex 00CC))
Saves the set point.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Parameters 1 (Sequence No. 205 (Hex 00CD))
Writes the set point, alarm value 1, alarm value 2, and a heater burnout alarm value to multiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+122

+123

+124

+125

+126

(Undefined) Unit No.

Set point

~ ~

Alarm value 1

Set point

Alarm value 1

1st unit

25th unit (max.)

Alarm value 2

Heater burnout alarm value

Alarm value 2

Heater burnout alarm value

Number of units

(Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Parameters 2 (Sequence No. 206 (Hex 00CE))
Writes the proportional bands, integral times, and derivative times to multiple units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units × 5 + 2

+1 Number of units (4 digits Hex) 0001 to 0019 (1 to 25 decimal)

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Set point (4 digits BCD)

0000 to 9999

+4 1st unit
Alarm value 1 (4 digits BCD)

0000 to 9999

+5 1st unit
Alarm value 2 (4 digits BCD)

0000 to 9999

+6 1st unit
Heater burnout alarm value 2 
(4 digits BCD)

0000 to 9999

+7 2nd unit
Unit No. (2 digits BCD)

00 to 31

•
•
•

+126
(max.)

25th unit
Heater burnout alarm value 2 
(4 digits BCD)

0000 to 9999

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+122

+123

+124

+125

(Undefined) Unit No.

Proportional band

~ ~

Integral time

Proportional band

Integral time

1st unit

31th unit (max.)

Derivative time

Derivative time

Number of units

(Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Input Shift Value (Sequence No. 207 (Hex 00CF))
Writes the input shift value.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
Number of units × 4 + 2

+1 Number of units (4 digits Hex) 0001 to 001F (1 to 31 decimal)

+2 1st unit Unit No. (2 digits BCD) 00 to 31

+3 1st unit
Proportional band (4 digits BCD)

0000 to 9999

+4 1st unit
Integral time (4 digits BCD)

0000 to 9999

+5 1st unit
Derivative time (4 digits BCD)

0000 to 9999

+6 2nd unit
Unit No. (2 digits BCD)

00 to 31

•
•
•

+125
(max.)

31th unit
Derivative time (4 digits BCD)

0000 to 9999

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Input shift value (4 digits BCD) 0000 to 9999

First word of 
send data

Number of send data words+0

+1

+2

(Undefined) Unit No.

Input shift value
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Read Parameters 1 (Sequence No. 208 (Hex 00D0))
Reads the set points, alarm values 1, alarm values 2, and heater burnout alarm values for multiple units and
stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0019 (1 to 25 decimal)

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit
Unit No. (2 digits BCD)

00 to 31

•
•
•

+26
(max.)

25th unit
Unit No. (2 digits BCD)

00 to 31

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+26

(Undefined) Unit No.

Number of units

~ ~
(max.)

Set point

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+97

+98

+99

+100

Set point

Alarm value 1

Alarm value 2

Heater burnout alarm value

~ ~

Alarm value 1

Alarm value 2

Heater burnout alarm value

1st unit

25th unit (max.)
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Read Parameters 2 (Sequence No. 209 (Hex 00D1))
Reads the proportional bands, integral times, and derivative times for multiple units and stores the results in
the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 4 + 1

+1 1st unit
Set point (4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

+2 1st unit
Alarm value 1 (4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

+3 1st unit
Alarm value 2 (4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

+4 1st unit
Heater burnout alarm value 
(4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

+5 2nd unit
Set point (4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

•
•
•

+100
(max.)

25th unit
Heater burnout alarm value 
(4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 001F (1 to 31 decimal)

+2 1st unit
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit
Unit No. (2 digits BCD)

00 to 31

•
•
•

+32
(max.)

31th unit
Unit No. (2 digits BCD)

00 to 31

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+32

(Undefined) Unit No.

Number of units

~ ~
(max.)
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Input Shift Value (Sequence No. 210 (Hex 00D2))
Reads the input shift value and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 3 + 1

+1 1st unit
Proportional band (4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

+2 1st unit
Integral time (4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

+3 1st unit 
Derivative time (4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

+4 2nd unit
Proportional band (4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

•
•
•

+93
(max.)

31th unit
Derivative time (4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Input shift value (4 digits BCD) 0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

Proportional band

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+91

+92

+93

Proportional band

Integral time

Derivative time

~ ~

Integral time

Derivative time

1st unit

31th unit (max.)

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1 Input shift value
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Read Output Value (Sequence No. 211 (Hex 00D3))
Reads the output value and stores the results in the specified word.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Process Value (Sequence No. 212 (Hex 00D4))
Reads the process value and status data and stores the results in the specified word.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Set Point Limit (Sequence No. 213 (Hex 00D5))
Reads the set point limits and stores the results in the specified word.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Output value
(4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 Process value (4 digits BCD) 0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

+2 Status data (4 digits Hex) 0000 to 9999

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1 Output value

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1

+2

Process value

Status data

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Heater Current (Sequence No. 214 (Hex 00D6))
Reads the heater current and stores the results in the specified word.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Read Initial Status (Sequence No. 215 (Hex 00D7))
Reads the initial status and stores the results in the specified word.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 Set point lower limit
(4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

+2 Set point upper limit
(4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 Heater current
(4 digits BCD)

0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

+2 Status data (4 digits Hex) 0000 to 0011

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Receive data 
storage words

Number of receive data words+0

+1

+2

Set point lower limit

Set point upper limit

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1

+2

Heater current

Status data

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

General-purpose Write (Sequence No. 216 (Hex 00D8))
Writes the parameter specified by setting a header code.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

General-purpose Read (Sequence No. 217 (Hex 00D9))
Reads the parameter specified by setting a header 

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003

+1 Status (2 digits Hex) 00 to 99

+2 Alarm 1 type (1 digit Hex)
Alarm 2 type (1 digit Hex)
Input type (1 digit BCD)

0 to 9
0 to 9
0 to 9

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0005 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Header code (two ASCII characters) Header codes that can be set
MB, WS, W%, WW, WB, WN, WV

+3 Data code (2 digits BCD) 01 to 02

+4 Write data (4 digits BCD) 0000 to 9999

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0004 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 Header code (two ASCII characters) Header codes that can be set
RS, R%, RW, RB, RN, RV, RO

+3 Data code (2 digits BCD) 01 to 02

Receive data 
storage words

Number of receive data words+0

+1

+2

Status

Alarm 1 type

(Undefined)

Input type(Undefined) Alarm 2 type

First word of send 
data

Number of send data words+0

+1

+2

+3

+4

(Undefined) Unit No.

Header code (ASC)

(Undefined) Data code

Send data 

First word of 
send data

Number of send data words+0

+1

+2

+3

(Undefined) Unit No.

Header code (ASC)

(Undefined) Data code
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Receive Data Word Allocation (4th Operand of PMCR(260))

Note The completion code is not included in the read data.

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0002

+1 Read data (4 digits BCD) 0000 to 9999
When the left digit is –1, A is set and when it 
is –, F is set.

Receive data 
storage words

Number of receive data words+0

+1 Receive data 
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Appendix H
ES100� Digital Controller Protocol

The ES100� Digital Controller Protocol controls in remote mode and reads various settings from the Controller
connected to the Serial Communications Unit/Board via RS-232C or RS-422A/485 cable.

Note Negative values cannot be written. All values must be set as unsigned BCD.

Structure of the Protocol
The structure of the ES100� Digital Controller Protocol is shown below.

Sequence 
No. 

Transmission
 sequence name

Function Ladder interface

Send word 
allocation

Receive word 
allocation

250 (00FA) Read event data Reads events 1 to 10 in the variable area. Yes Yes

251 (00FB) Read time signals Reads time signals 1 to 10 in the variable 
area.

Yes Yes

252 (00FC) Read error detection 
data

Reads error groups 1 to 15 in the variable 
area.

Yes Yes

253 (00FD) Read heater burnout 
data

Reads the heater burnout alarm. Yes Yes

254 (00FE) Read PV data Reads PV data in the variable area. Yes Yes

255 (00FF) Read SP data Reads SP data in the variable area. Yes Yes

256 (0100) Read MV Reads the MV in the variable area. Yes Yes

257 (0101) Read control monitor 
data

Reads control monitor data (SP, PV, and MV) 
in the variable area.

Yes Yes

258 (0102) Read adjustment 
parameters

Reads adjustment parameters in the parame-
ter area.

Yes Yes

259 (0103) Write adjustment 
parameters

Writes adjustment parameters in the parame-
ter area.

Yes No

260 (0104) Read PID control 
parameters 1

Reads PID parameters No. 1 to 4 from the 
PID control parameters in the parameter 
area.

Yes Yes

261 (0105) Read PID control 
parameters 2

Reads PID parameters No. 5 to 8 from the 
PID control parameters in the parameter 
area.

Yes Yes

262 (0106) Write PID control 
parameters 1

Writes PID parameters No. 1 to 4 from PID 
control parameters in the parameter area.

Yes No

263 (0107) Write PID control 
parameters 2

Writes PID parameters No. 5 to 8 from PID 
control parameters in the parameter area.

Yes No

264 (0108) Read local SP Reads the local SP in the program parameter 
area.

Yes Yes

265 (0109) Write local SP Writes local SP in the program parameter 
area.

Yes No

266 (010A) Read program parame-
ters

Reads local SP, step time, PID No. wait code, 
and events 1 to 10 set values in the program 
parameter area.

Yes Yes

267 (010B) Write program parame-
ters

Writes the local SP, step time, PID No., wait 
code, and event 1 to 10 set values in the pro-
gram parameter area.

Yes No

268 (010C) Remote setting mode Switches the setting mode to remote setting. Yes No

269 (010D) Local setting mode Switches the setting mode to local setting. Yes No

270 (010E) External setting mode Switches the setting mode to external setting. Yes No
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Note 1. The hexadecimal equivalents of sequences numbers are given in parentheses.

2. Ladder Interface Settings
YES: User settings are required for the 3rd and 4th operands of PMCR(260).
NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).

Receive word allocation: Set the constant 0000 for the 4th operand (D).

Connections
Connections for using the ES100� Digital Controller Protocol are shown below.

RS-232C Connections

271 (010F) Run command Starts control. Yes No

272 (0110) Reset (stop) Stops control. Yes No

273 (0111) Auto mode Switches the control mode to auto. Yes No

274 (0112) Manual mode Switches the control mode to a manual. Yes No

275 (0113) Execute A.T. Executes A.T. Yes No

276 (0114) Cancel A.T. Cancels A.T. Yes No

277 (0115) Change pattern No. Changes the pattern No. Yes No

278 (0116) Change bank No. Changes the bank No. Yes No

279 (0117) Read controller status Reads the controller status. Yes Yes

280 (0118) General-purpose com-
mand

Sends specified data and stores the received 
data in the specified words.

Yes Yes

Sequence 
No. 

Transmission
 sequence name

Function Ladder interface

Send word 
allocation

Receive word 
allocation

RS-232C port

ES100#

Serial Communications Unit/Board

Signal name Pin No.

Shield

ES100#-#01#

Signal name

17

16

15

→

Terminal

RS-232C: D-sub 
9-pin female

RS-232C: 
Terminal Block

FG
SD
RD

RTS

CTS
DSR

DTR
SG

SD
RD
SG

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

RS-232C

RS-232C
PC PS

1
2
3

4

5
7

8
9
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RS-422A/485 Connections

• RS-422A 4-wire Connections

• RS-485 2-wire Connections

RS-422A/485 port

ES100#

ES100#

ES100#

Up to 32 units can be 
connected.

RS-422A/485

RS-422A/485

RS-422A/485

→

→

→

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

Serial Communications Board/Unit

Next 
ES100

Shield

ES100#-#04#

Signal name Pin No. Signal nameTerminal

RS-422A: D-sub 
9-pin female

RS--422A 
Terminal Block

*1: Set the 2-/4-wire switch 
to the 4-wire setting.

*2: Turn ON the terminat-
ing resistance switch.

RDA
RDB
SDA
SDB
FG

6
8
1
2

RDA
RDB

SDA
SDB

24
25
16
17

RDA
RDB

SDA
SDB

24
25
16
17

Serial Communications Board/Unit

Next
ES100

Shield

ES100#-#04#

Pin No. Terminal

RS-485: D-sub 
9-pin female

RS--485 
Terminal Block

Signal name

SDA

SBA

Hood

*1: Set the 2-/4-wire switch 
to the 2-wire setting.

*2: Turn ON the terminat-
ing resistance switch.

FG

1

2

16

17
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Switch Settings
There are two switches located on the board on the left of the Unit. Set SW1 to the interface: RS-422A or RS-
485. Set SW2 to the same setting as SW1 on the terminating Units and to the center on all other Units.

Read Event Data (Sequence No. 250 (Hex 00FA))
Reads events 1 to 10 in the variable area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0019 (1 to 25 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+26 
(max.)

25th unit 
Unit No. (2 digits BCD)

00 to 31

422← • →485

422← • →485

(Undefined) Unit No.

First word of send 
data

Number of send data words+0

+1

+2

+3

+26

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
25th unit (max.)

2nd unit

1st unit
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Time Signal (Sequence No. 251 (Hex 00FB))
Reads time signals from 1 to 10 in the variable area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Event 1

Event 9

Event 2

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+121

+122

+123

+124

+125

Event 1

~ ~

1st unit

25th unit (max.)

Event 2

Event 3 Event 4

Event 5 Event 6

Event 7 Event 8

Event 10

Event 3 Event 4

Event 5 Event 6

Event 7 Event 8

Event 9 Event 10

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex)
Number of units x 5 + 1

+1 1st unit
Event data 1 (2 digits Hex)
Event data 2 (2 digits Hex)

00 to FF
00 to FF

+2 1st unit
Event data 3 (2 digits Hex)
Event data 4 (2 digits Hex)

00 to FF
00 to FF

+3 1st unit
Event data 5 (2 digits Hex)
Event data 6 (2 digits Hex)

00 to FF
00 to FF

+4 1st unit
Event data 7 (2 digits Hex)
Event data 8 (2 digits Hex)

00 to FF
00 to FF

+5 1st unit
Event data 9 (2 digits Hex)
Event data 10 (2 digits Hex)

00 to FF
00 to FF

•
•
•

+125
(max.)

25th unit
Event data 9 (2 digits Hex)
Event data 10 (2 digits Hex)

00 to FF
00 to FF

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0019 (1 to 25 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+26

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
25th unit (max.)

2nd unit

1st unit
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Receive Data Word Allocation (4th Operand of PMCR(260))

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+26 
(max.)

25th unit 
Unit No. (2 digits BCD)

00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 5 + 1

+1 1st unit
Time signal 1 data (2 digits Hex)
Time signal 2 data (2 digits Hex)

00 to FF
00 to FF

+2 1st unit
Time signal 3 data (2 digits Hex)
Time signal 4 data (2 digits Hex)

00 to FF
00 to FF

+3 1st unit
Time signal 5 data (2 digits Hex)
Time signal 6 data (2 digits Hex)

00 to FF
00 to FF

+4 1st unit
Time signal 7 data (2 digits Hex)
Time signal 8 data (2 digits Hex)

00 to FF
00 to FF

+5 1st unit
Time signal 9 data (2 digits Hex)
Time signal 10 data (2 digits Hex)

00 to FF
00 to FF

•
•
•

+125
(max.)

25th unit
Time signal 9 data (2 digits Hex)
Time signal 10 data (2 digits Hex)

00 to FF
00 to FF

Offset Contents (data format) Data

Time signal 1

Time signal 9

Time signal 2

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+121

+122

+123

+124

+125

Time signal 1

~ ~

1st unit

25th unit (max.)

Time signal 2

Time signal 3 Time signal 4

Time signal 5 Time signal 6

Time signal 7 Time signal 8

Time signal 10

Time signal 3 Time signal 4
Time signal 5 Time signal 6
Time signal 7 Time signal 8
Time signal 9 Time signal 10
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Read Error Detection Data (Sequence No. 252 (Hex 00FC))
Reads error groups from 0 to 15 in the variable area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0010 (1 to 16 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+17 
(max.)

16th unit 
Unit No. (2 digits BCD)

00 to 31

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex)
Number of units × 8 + 1

+1 1st unit
Error group 0 data (2 digits Hex)
Error group 1 data (2 digits Hex)

00 to FF
00 to FF

+2 1st unit
Error group 2 data (2 digits Hex)
Error group 3 data (2 digits Hex)

00 to FF
00 to FF

•
•

+7 1st unit
Error group 12 data (2 digits Hex)
Error group 13 data (2 digits Hex)

00 to FF
00 to FF

+8 1st unit
Error group 14 data (2 digits Hex)
Error group 15 data (2 digits Hex)

00 to FF
00 to FF

+9 2nd unit
Error group 0 data (2 digits Hex)
Error group 1 data (2 digits Hex)

00 to FF
00 to FF

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+17

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
16th unit (max.)

2nd unit

1st unit

Error group 9

Error group 10

Error group 8

Error group 11

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+128

Error group 0

~ ~

1st unit

16th unit (max.)

Error group 1

Error group 2 Error group 3

Error group 4 Error group 5

Error group 6 Error group 7

Error group 12 Error group 13

Error group 14 Error group 15

Error group 14 Error group 15
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Read Heater Burnout Data (Sequence No. 253 (Hex 00FD))
Reads the heater burnout alarm in the variable area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

•
•

+128
(max.)

16th unit
Error group 14 data (2 digits Hex)
Error group 15 data (2 digits Hex)

00 to FF
00 to FF

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units +1

+1 1st unit
Heater burnout alarm (2 digits Hex)

00 to FF

+2 2nd unit
Heater burnout alarm (2 digits Hex)

00 to FF

+3 3rd unit
Heater burnout alarm (2 digits Hex)

00 to FF

+4 4th unit
Heater burnout alarm (2 digits Hex)

00 to FF

•
•
•

+32
(max.)

32nd unit
Heater burnout alarm (2 digits Hex)

00 to FF

Offset Contents (data format) Data

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit

(Undefined) Heater burnout alarm

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+32

(Undefined) Heater burnout alarm

(Undefined) Heater burnout alarm

~ ~
32nd unit (max.)

3rd unit

2nd unit

(Undefined) Heater burnout alarm 1st unit

(Undefined) Heater burnout alarm 4th unit
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Read PV Data (Sequence No. 254 (Hex 00FE))
Reads the PV data for the variable type “analog data” in the variable area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 2 + 1

+1 1st unit
PV data (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+2 1st unit
PV data (leftmost 4 digits) 
(4 digits BCD)

+3 2nd unit
PV data (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+4 2nd unit
PV data (leftmost 4 digits) 
(4 digits BCD)

•
•
•

+63 32nd unit
PV data (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+64 32nd unit
PV data (leftmost 4 digits) 
(4 digits BCD)

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit

Receive data 
storage words

Number of receive data words+0
+1

+2

+3

+4

+63

+64

PV data (rightmost 4 digits)

~ ~

PV data (leftmost 4 digits)

PV data (rightmost 4 digits)

PV data (leftmost 4 digits)

1st unit

32nd unit

PV data (rightmost 4 digits)

PV data (leftmost 4 digits)
2nd unit
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Read SP Data (Sequence No. 255 (Hex 00FF))
Reads the SP data for the variable type “analog data” in the variable area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 2 + 1

+1 1st unit
SP data (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+2 1st unit
SP data (leftmost 4 digits) 
(4 digits BCD)

+3 2nd unit
SP data (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+4 2nd unit
SP data (leftmost 4 digits) 
(4 digits BCD)

•
•
•

+63 32nd unit
SP data (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+64 32nd unit
SP data (leftmost 4 digits) 
(4 digits BCD)

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+63

+64

SP data (rightmost 4 digits)

~ ~

SP data (leftmost 4 digits)

SP data (rightmost 4 digits)

SP data (leftmost 4 digits)

1st unit

32nd unit

SP data (rightmost 4 digits)

SP data (leftmost 4 digits)
2nd unit
324



ES100� Digital Controller Protocol Appendix H
Read MV Data (Sequence No. 256 (Hex 0100))
Reads the MV for the variable type “analog data” in the variable area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 2 + 1

+1 1st unit
MV (rightmost 4 digits) (4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+2 1st unit
MV (leftmost 4 digits) (4 digits BCD)

+3 2nd unit
MV (rightmost 4 digits) (4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+4 2nd unit
MV (leftmost 4 digits) (4 digits BCD)

•
•
•

+63 32nd unit
MV (rightmost 4 digits) (4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+64 32nd unit
MV (leftmost 4 digits) (4 digits BCD)

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit

Receive 
data storage 
words

Number of receive data words+0

+1

+2

+3

+4

+63

+64

MV (rightmost 4 digits)

~ ~

MV (leftmost 4 digits)

MV (rightmost 4 digits)

MV (leftmost 4 digits)

1st unit

32nd unit

MV (rightmost 4 digits)

MV (leftmost 4 digits)
2nd unit
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Read Control Monitor Data (Sequence No. 257 (Hex 0101))
Reads the control monitor data (SP/PV/MV) in the variable area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0015 (1 to 21 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+22 
(max.)

21st unit 
Unit No. (2 digits BCD)

00 to 31

Offset Contents (data format) Data
+0 1st unit

Number of receive data words (4 digits Hex)
Number of units × 6 + 1

+1 1st unit
SP data (rightmost 4 digits) (4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+2 1st unit
SP data (leftmost 4 digits) (4 digits BCD)

+3 1st unit
PV data (rightmost 4 digits) (4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+4 1st unit
PV data (leftmost 4 digits) (4 digits BCD)

+5 1st unit
MV (rightmost 4 digits) (4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+6 1st unit
MV (leftmost 4 digits) (4 digits BCD)

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+22

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
21st unit (max.)

2nd unit

1st unit

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+121

+122

+123

+124

+125

+126

SP data (rightmost 4 digits)

~ ~

SP data (leftmost 4 digits)

MV (rightmost 4 digits)

MV (leftmost 4 digits)

1st unit

21st unit

PV data (rightmost 4 digits)

PV data (leftmost 4 digits)

SP data (rightmost 4 digits)

SP data (leftmost 4 digits)

MV (rightmost 4 digits)

MV (leftmost 4 digits)

PV data (rightmost 4 digits)

PV data (leftmost 4 digits)
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Read Adjustment Parameters (Sequence No. 258 (Hex 0102))
Reads the adjustment parameters in the parameter area and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

•
•
•

+125 21st unit
MV (rightmost 4 digits) (4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+126 21st unit
MV (leftmost 4 digits) (4 digits BCD)

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

Offset Contents (data format) Data

First word of send 
data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8
+9

+10

+11

+12

+13

+14

+15

+16

+17

+18

+19

+20

+21

+22

+23

+24

+25

+26

+27

+28

+29

+30

+31

+32

+33

+34

+35

+36

+37

+38

+39
+40

+41

+42

Fixed SP
(rightmost 4 digits)

(leftmost 4 digits)

Control output 1 pulse cycle
(rightmost 4 digits)

(leftmost 4 digits)

Control output 2 pulse cycle
(rightmost 4 digits)

(leftmost 4 digits)

Fuzzy strength
(rightmost 4 digits)

(leftmost 4 digits)

Cooling coefficient
(rightmost 4 digits)

(leftmost 4 digits)

Heater burnout alarm setting 
(rightmost 4 digits)

(leftmost 4 digits)

Position-proportional dead band
(rightmost 4 digits)

(leftmost 4 digits)

Switching output hysteresis
(rightmost 4 digits)

(leftmost 4 digits)

ON/OFF count alarm setting
(rightmost 4 digits)

(leftmost 4 digits)

ON/OFF control hysteresis
(rightmost 4 digits)

(leftmost 4 digits)

Manual reset
(rightmost 4 digits)

(leftmost 4 digits)

SP setting lower limit
(rightmost 4 digits)

(leftmost 4 digits)

SP setting upper limit 
(rightmost 4 digits)

(leftmost 4 digits)

SP rise rate limit
(rightmost 4 digits)

(leftmost 4 digits)

SP fall rate limit
(rightmost 4 digits)

(leftmost 4 digits)

MV rate-of-change limit
(rightmost 4 digits)

(leftmost 4 digits)

Secondary loop fixed SP
(rightmost 4 digits)

(leftmost 4 digits)

Secondary loop P
(rightmost 4 digits)

(leftmost 4 digits)

Secondary loop I
(rightmost 4 digits)

(leftmost 4 digits)

Secondary loop D
(rightmost 4 digits)

(leftmost 4 digits)

Secondary loop manual reset
(rightmost 4 digits)

(leftmost 4 digits)
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Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
002B (0043 decimal)

+1 to 2 Fixed SP (8 digits BCD) 00000000 to 09999000
F indicates a negative number.+3 to 4 Control output 1 pulse cycle 

(8 digits BCD)

+5 to 6 Control output 2 pulse cycle 
(8 digits BCD)

+7 to 8 Fuzzy strength (8 digits BCD)

+9 to 10 Cooling coefficient (8 digits BCD)

+11 to 12 Heater burnout alarm setting 
(8 digits BCD)

+13 to 14 Position-proportional dead band 
(8 digits BCD)

+15 to 16 Switching output hysteresis 
(8 digits BCD)

+17 to 18 ON/OFF count alarm setting 
(8 digits BCD)

+19 to 20 ON/OFF control hysteresis 
(8 digits BCD)

+21 to 22 Manual reset (8 digits BCD)

+23 to 24 SP setting lower limit 
(8 digits BCD)

+25 to 26 SP setting upper limit 
(8 digits BCD)

+27 to 28 SP rise rate limit (8 digits BCD)

+29 to 30 SP fall rate limit (8 digits BCD)

+31 to 32 MV rate-of-change limit (8 digits BCD)

+33 to 34 Secondary loop fixed SP 
(8 digits BCD)

+35 to 36 Secondary loop P (8 digits BCD)

+37 to 38 Secondary loop I (8 digits BCD)

+39 to 40 Secondary loop D (8 digits BCD)

+41 to 42 Secondary loop manual reset 
(8 digits BCD)
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Write Adjustment Parameters (Sequence No. 259 (Hex 0103))
Writes the adjust parameters in the parameter area.

Send Data Word Allocation (3rd Operand of PMCR(260))

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12
+13

+14

+15

+16

+17
+18

+19

+20

+21

+22

+23

+24

+25
+26
+27

+28

+29

+30

+31

+32

+33

+34

+35

+36

+37
+38

+39

+40

+41

+42

+43

Fixed SP
(rightmost 4 digits)

(leftmost 4 digits)

Control output 1 pulse cycle
(rightmost 4 digits)

(leftmost 4 digits)

Control output 2 pulse cycle
(rightmost 4 digits)

(leftmost 4 digits)

Fuzzy strength
(rightmost 4 digits)

(leftmost 4 digits)

Cooling coefficient
(rightmost 4 digits)

(leftmost 4 digits)

Heater burnout alarm setting
(rightmost 4 digits)

(leftmost 4 digits)

Position-proportional dead band
(rightmost 4 digits)

(leftmost 4 digits)

Switching output hysteresis
(rightmost 4 digits)

(leftmost 4 digits)

ON/OFF count alarm setting
(rightmost 4 digits)

(leftmost 4 digits)

ON/OFF control hysteresis
(rightmost 4 digits)

(leftmost 4 digits)

Manual reset
(rightmost 4 digits)

(leftmost 4 digits)

SP setting lower limit
(rightmost 4 digits)

(leftmost 4 digits)

SP setting upper limit
(rightmost 4 digits)

(leftmost 4 digits)

SP rise rate limit
(rightmost 4 digits)

(leftmost 4 digits)

SP fall rate limit
(rightmost 4 digits)

(leftmost 4 digits)

MV change rate limit
(rightmost 4 digits)

(leftmost 4 digits)

Secondary loop fixed SP
(rightmost 4 digits)

(leftmost 4 digits)

Secondary loop P
(rightmost 4 digits)

(leftmost 4 digits)

Secondary loop I
(rightmost 4 digits)

(leftmost 4 digits)

Secondary loop D
(rightmost 4 digits)

(leftmost 4 digits)

Secondary loop manual reset
(rightmost 4 digits)

(leftmost 4 digits)

First word of 
send data

Number of send data words

(Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Read PID Control Parameters 1 (Sequence No. 260 (Hex 0104))
Reads PID parameters No. 1 to 4 from PID control parameters in the parameter area and stores the results in
the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
002C (0044 decimal) (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 to 3 Fixed SP (8 digits BCD) 00000000 to 09999000

+4 to 5 Control output 1 pulse cycle 
(8 digits BCD)

+6 to 7 Control output 2 pulse cycle 
(8 digits BCD)

+8 to 9 Fuzzy strength (8 digits BCD)

+10 to 11 Cooling coefficient (8 digits BCD)

+12 to 13 Heater burnout alarm setting 
(8 digits BCD)

+14 to 15 Position-proportional dead band 
(8 digits BCD)

+16 to 17 Switching output hysteresis 
(8 digits BCD)

+18 to 19 ON/OFF count alarm setting 
(8 digits BCD) value

+20 to 21 ON/OFF control hysteresis 
(8 digits BCD)

+22 to 23 Manual reset (8 digits BCD)

+24 to 25 SP setting lower limit 
(8 digits BCD)

+26 to 27 SP setting upper limit 
(8 digits BCD)

+28 to 29 SP rise rate limit (8 digits BCD)

+30 to 31 SP fall rate limit (8 digits BCD)

+32 to 33 MV rate-of-change limit (8 digits BCD)

+34 to 35 Secondary loop fixed SP 
(8 digits BCD)

+36 to 37 Secondary loop P (8 digits BCD)

+38 to 39 Secondary loop I (8 digits BCD)

+40 to 41 Secondary loop D (8 digits BCD)

+42 to 43 Secondary loop manual reset 
(8 digits BCD)

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+51

+52

+53

+54

+55

+56

PID No. 1 P

~ ~

(rightmost 4 digits)

PID No. 4 MV upper limit

PID No. 4 MV upper limit

PID No. 4 Automatic selection range upper limit

PID No. 4 Automatic selection range upper limit

PID No. 4 PV bias value

PID No. 4 PV bias value

PID No. 1 P (leftmost 4 digits)

PID No. 1 I (rightmost 4 digits)

PID No. 1 I (leftmost 4 digits)

PID No. 1 D (rightmost 4 digits)

PID No. 1 D (leftmost 4 digits)

PID No. 1 MV lower limit (rightmost 4 digits)

PID No. 1 MV lower limit (leftmost 4 digits)

PID No. 1 MV upper limit (rightmost 4 digits)

PID No. 1 MV upper limit (leftmost 4 digits)

PID No. 1 PV bias value (rightmost 4 digits)

PID No. 1 PV bias value (leftmost 4 digits)

PID No. 1 Automatic selection range upper limit (rightmost 4 digits)

PID No. 1 Automatic selection range upper limit (leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex) 
0039 (0057 decimal)

+1 to 2 PID No. 1 P (8 digits BCD) 00000000 to 09999000

+3 to 4 PID No. 1 I (8 digits BCD) 

+5 to 6 PID No. 1 D (8 digits BCD) 

+7 to 8 PID No. 1 MV lower limit (8 digits BCD) 

+9 to 10 PID No. 1 MV upper limit 
(8 digits BCD) 

+11 to 12 PID No. 1 PV bias value (8 digits BCD) 

+13 to 14 PID No. 1 Automatic selection range 
upper limit (8 digits BCD) 

•
•
•

+43 to 44 PID No. 4 P (8 digits BCD) 

+45 to 46 PID No. 4 I (8 digits BCD) 

+47 to 48 PID No. 4 D (8 digits BCD) 

+49 to 50 PID No. 4 MV lower limit (8 digits BCD) 

+51 to 52 PID No. 4 MV upper limit 
(8 digits BCD) 

+53 to 54 PID No. 4 PV bias value (8 digits BCD) 

+55 to 56 PID No. 4 Automatic selection range 
upper limit (8 digits BCD) 
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Read PID Control Parameters 2 (Sequence No. 261 (Hex 0105))
Reads PID parameters No. 5 to 8 from the PID control parameters in the parameter area and stores the results
in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

First word of 
send data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4
+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+51

+52

+53

+54

+55

+56

PID No. 5 P

~ ~

(rightmost 4 digits)

PID No. 8 MV upper limit

PID No. 8 MV upper limit

PID No. 8 Automatic selection range upper limit

PID No. 8 Automatic selection range upper limit

PID No. 8 PV bias value

PID No. 8 PV bias value

PID No. 5 P (leftmost 4 digits)

PID No. 5 I (rightmost 4 digits)

PID No. 5 I (leftmost 4 digits)

PID No. 5 D (rightmost 4 digits)

PID No. 5 D (leftmost 4 digits)

PID No. 5 MV lower limit (rightmost 4 digits)

PID No. 5 MV lower limit (leftmost 4 digits)

PID No. 5 MV upper limit (rightmost 4 digits)

PID No. 5 MV upper limit (leftmost 4 digits)

PID No. 5 PV bias value (rightmost 4 digits)

PID No. 5 PV bias value (leftmost 4 digits)

PID No. 5 Automatic selection range upper limit (rightmost 4 digits)

PID No. 5 Automatic selection range upper limit (leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)
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Write PID Control Parameters 1 (Sequence No. 262 (Hex 0106))
Writes PID parameters No. 1 to 4 to the PID control parameters in the parameter area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex) 
0039 (0057 decimal)

+1 to 2 PID No. 5 P (8 digits BCD) 00000000 to 09999000

+3 to 4 PID No. 5 I (8 digits BCD) 

+5 to 6 PID No. 5 D (8 digits BCD) 

+7 to 8 PID No. 5 MV lower limit (8 digits BCD) 

+9 to 10 PID No. 5 MV upper limit 
(8 digits BCD) 

+11 to 12 PID No. 5 PV bias value (8 digits BCD) 

+13 to 14 PID No. 5 Automatic selection range 
upper limit (8 digits BCD) 

•
•
•

+43 to 44 PID No. 8 P (8 digits BCD) 

+45 to 46 PID No. 8 I (8 digits BCD) 

+47 to 48 PID No. 8 D (8 digits BCD) 

+49 to 50 PID No. 8 MV lower limit (8 digits BCD) 

+51 to 52 PID No. 8 MV upper limit 
(8 digits BCD) 

+53 to 54 PID No. 8 PV bias value (8 digits BCD) 

+55 to 56 PID No. 8 Automatic selection range 
upper limit (8 digits BCD) 

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+15

+52

+53

+54

+55

+56

+57

PID No. 1 P

~ ~

(rightmost 4 digits)

PID No. 4 MV upper limit

PID No. 4 MV upper limit

PID No. 4 Automatic selection range upper limit

PID No. 4 Automatic selection range upper limit

PID No. 4 PV bias value

PID No. 4 PV bias value

PID No. 1 P (leftmost 4 digits)

PID No. 1 I (rightmost 4 digits)

PID No. 1 I (leftmost 4 digits)

PID No. 1 D (rightmost 4 digits)

PID No. 1 D (leftmost 4 digits)

PID No. 1 MV lower limit (rightmost 4 digits)

PID No. 1 MV lower limit (leftmost 4 digits)

PID No. 1 MV upper limit (rightmost 4 digits)

PID No. 1 MV upper limit (leftmost 4 digits)

PID No. 1 PV bias value (rightmost 4 digits)

PID No. 1 PV bias value (leftmost 4 digits)

PID No. 1 Automatic selection range upper limit (rightmost 4 digits)

PID No. 1 Automatic selection range upper limit (leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

First word of 
send data

Number of send data words

(Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
003A (0058 decimal) (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 to 3 PID No. 1 P (8 digits BCD) 00000000 to 09999000

+4 to 5 PID No. 1 I (8 digits BCD)

+6 to 7 PID No. 1 D (8 digits BCD)

+8 to 9 PID No. 1 MV lower limit (8 digits BCD)

+10 to 11 PID No. 1 MV upper limit 
(8 digits BCD)

+12 to 13 PID No. 1 PV bias value 
(8 digits BCD)

+14 to 15 PID No. 1 Automatic selection range 
upper limit 
(8 digits BCD) 

•
•
•

+44 to 45 PID No. 4 P (8 digits BCD) 

+46 to 47 PID No. 4 I (8 digits BCD) 

+48 to 49 PID No. 4 D (8 digits BCD) 

+50 to 51 PID No. 4 MV lower limit (8 digits BCD) 

+52 to 53 PID No. 4 MV upper limit 
(8 digits BCD) 

+54 to 55 PID No. 4 PV bias value 
(8 digits BCD) 

+56 to 57 PID No. 4 Automatic selection range 
upper limit 
(8 digits BCD) 
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Write PID Control Parameters 2 (Sequence No. 263 (Hex 0107))
Writes the PID parameters No. 5 to 8 to the PID control parameters in the parameter area.

Send Data Word Allocation (3rd Operand of PMCR(260))

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+15

+52

+53

+54

+55

+56

+57

PID No. 5 P

~ ~

(rightmost 4 digits)

PID No. 8 MV upper limit

PID No. 8 MV upper limit

PID No. 8 Automatic selection range upper limit

PID No. 8 Automatic selection range upper limit

PID No. 8 PV bias value

PID No. 8 PV bias value

PID No. 5 P (leftmost 4 digits)

PID No. 5 I (rightmost 4 digits)

PID No. 5 I (leftmost 4 digits)

PID No. 5 D (rightmost 4 digits)

PID No. 5 D (leftmost 4 digits)

PID No. 5 MV lower limit (rightmost 4 digits)

PID No. 5 MV lower limit (leftmost 4 digits)

PID No. 5 MV upper limit (rightmost 4 digits)

PID No. 5 MV upper limit (leftmost 4 digits)

PID No. 5 PV bias value (rightmost 4 digits)

PID No. 5 PV bias value (leftmost 4 digits)

PID No. 5 Automatic selection range upper limit (rightmost 4 digits)

PID No. 5 Automatic selection range upper limit (leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

(rightmost 4 digits)

(leftmost 4 digits)

First word of 
send data

Number of send data words

(Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Read Local SP (Sequence No. 264 (Hex 0108))
Reads the local SP in the program parameter area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
003A (0058 decimal) (fixed)

+1 Unit No. (2 digits BCD) 00 to 31

+2 to 3 PID No. 5 P (8 digits BCD) 00000000 to 09999000

+4 to 5 PID No. 5 I (8 digits BCD)

+6 to 7 PID No. 5 D (8 digits BCD)

+8 to 9 PID No. 5 MV lower limit (8 digits BCD)

+10 to 11 PID No. 5 MV upper limit 
(8 digits BCD)

+12 to 13 PID No. 5 PV bias value 
(8 digits BCD)

+14 to 15 PID No. 5 Automatic selection range 
upper limit 
(8 digits BCD) 

•
•
•

+44 to 45 PID No. 8 P (8 digits BCD) 

+46 to 47 PID No. 8 I (8 digits BCD) 

+48 to 49 PID No. 8 D (8 digits BCD) 

+50 to 51 PID No. 8 MV lower limit (8 digits BCD) 

+52 to 53 PID No. 8 MV upper limit 
(8 digits BCD) 

+54 to 55 PID No. 8 PV bias value 
(8 digits BCD) 

+56 to 57 PID No. 8 Automatic selection range 
upper limit 
(8 digits BCD) 

1st unit

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+64
+65

(Undefined) Unit No.

Number of units

Pattern No. Step No.

~ ~

(Undefined) Unit No.

Pattern No. Step No.

(Undefined) Unit No.

Pattern No. Step No.
32nd unit

2nd unit
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Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units × 2 + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Pattern No. (2 digits BCD)
Step No. (2 digits BCD)

00 to 63
00 to 63

•
•
•

+64 32nd unit
Unit No. (2 digits BCD)

00 to 31

+65
(max.)

32nd unit
Pattern No. (2 digits BCD)
Step No. (2 digits BCD)

00 to 63
00 to 63

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 2 + 1

+1 1st unit
Local SP (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000
F indicates a negative number.

+2 1st unit
Local SP (leftmost 4 digits) 
(4 digits BCD)

+3 2nd unit
Local SP (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000

+4 2nd unit
Local SP (leftmost 4 digits) 
(4 digits BCD)

•
•
•

+63 32nd unit
Local SP (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000

+64 32nd unit
Local SP (leftmost 4 digits) 
(4 digits BCD)

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+63

+64

Local SP (rightmost 4 digits)

~ ~

Local SP (leftmost 4 digits)

Local SP (rightmost 4 digits)

Local SP (leftmost 4 digits)

1st unit

32nd unit

Local SP (rightmost 4 digits)

Local SP (leftmost 4 digits)
2nd unit
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Write Local SP (Sequence No. 265 (Hex 0109))
Writes the local SP to the program parameter area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units × 4 + 2

+1 Number of units (4 digits Hex) 0001 to 001F (1 to 31 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Pattern No. (2 digits BCD)
Step No. (2 digits BCD)

00 to 63
00 to 63

+4 1st unit
Local SP (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000

+5 1st unit
Local SP (leftmost 4 digits) 
(4 digits BCD)

•
•
•

+122 31st unit
Unit No. (2 digits BCD)

00 to 31

+123 31st unit
Pattern No. (2 digits BCD)
Step No. (2 digits BCD)

00 to 63
00 to 63

+124 31st unit
Local SP (rightmost 4 digits) 
(4 digits BCD)

00000000 to 09999000

+125 31st unit
Local SP (leftmost 4 digits) 
(4 digits BCD)

1st unit

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+122

+123

+124

+125

(Undefined) Unit No.

Number of units

Pattern No. Step No.

~ ~

(Undefined) Unit No.

Pattern No. Step No.

(Undefined) Unit No.

Pattern No. Step No.
31st unit

2nd unit

Local SP (rightmost 4 digits)

Local SP (leftmost 4 digits)

Local SP (rightmost 4 digits)

Local SP (leftmost 4 digits)

Local SP (rightmost 4 digits)

Local SP (leftmost 4 digits)
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Read Program Parameters (Sequence No. 266 (Hex 010A))
Reads the local SP, step time, PID set No., wait code, and events from 1 to 10 set values in the program param-
eter area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units × 2 + 2

+1 Number of units (4 digits Hex) 0001 to 0004

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Pattern No. (2 digits BCD)
Step No. (2 digits BCD)

00 to 63
00 to 63

•
•
•

+8 4th unit
Unit No. (2 digits BCD)

00 to 31

+9
(max.)

4th unit
Pattern No. (2 digits BCD)
Step No. (2 digits BCD)

00 to 63
00 to 63

1st unit

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

(Undefined) Unit No.

Number of units

Pattern No. Step No.

(Undefined) Unit No.

Pattern No. Step No.

(Undefined) Unit No.

Pattern No. Step No.

4th unit

2nd unit

(Undefined) Unit No.

Pattern No. Step No.

3rd unit
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Receive Data Word Allocation (4th Operand of PMCR(260))

~ ~

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+27

+28

+85

+86

+87

+88

+89

+90

+91

+92

+93

+94

+111

+112

Local SP (rightmost)

~ ~

Local SP (leftmost)

Event 10 setting (rightmost)

Event 10 setting (leftmost)

1st unit

4th unit (max.)

Step bank time (rightmost)

Step bank time (leftmost)

PID set No. (rightmost)

PID set No. (leftmost)

Wait code (rightmost)

Wait code (leftmost)

Event 1 setting (rightmost)

Event 1 setting (leftmost)

Local SP (rightmost)

~ ~

Local SP (leftmost)

Event 10 setting (rightmost)

Event 10 setting (leftmost)

Step bank time (rightmost)

Step bank time (leftmost)

PID set No. (rightmost)

PID set No. (leftmost)

Wait code (rightmost)

Wait code (leftmost)

Event 1 setting (rightmost)

Event 1 setting (leftmost)
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Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 28 + 1

+1 to 2 1st unit
Local SP (8 digits BCD)

00000000 to 09999000
F indicates a negative number.

+3 to 4 1st unit
Step time) (8 digits BCD)

+5 to 6 1st unit
PID set No. (8 digits BCD)

+7 to 8 1st unit
Wait code (8 digits BCD)

+9 to 10 1st unit
Event 1 setting (8 digits BCD)

+11 to 12 1st unit
Event 2 setting (8 digits BCD)

•
•

+27 to 28 1st unit
Event 10 setting (8 digits BCD)

+29 to 30 1st unit
Local SP (8 digits BCD)

•
•

+109 to 110 4th unit
Event 9 setting (8 digits BCD)

+111 to 112 
(max.)

4th unit
Event 10 setting (8 digits BCD)
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Write Program Parameters (Sequence No. 267 (Hex 010B))
Writes the local SP, step time, PID set No., wait code, and events from 1 to 10 settings in the program parame-
ter area.

Send Data Word Allocation (3rd Operand of PMCR(260))

Number of send data words

~ ~

First word of send 
data

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+30

+31

+92

+93

+120

+121

Local SP (rightmost)

~ ~

Local SP (leftmost)

Event 10 setting (rightmost)

Event 10 setting (leftmost)

1st unit

4th unit (max.)

Step bank time (rightmost)

Step bank time (leftmost)

PID set No. (rightmost)

PID set No. (leftmost)

Wait code (rightmost)

Wait code (leftmost)

Event 1 setting (rightmost)

Event 1 setting (leftmost)

(Undefined) Unit No.

Number of units

Pattern No. Step No.

(Undefined) Unit No.

Pattern No. Step No.

~ ~
Event 10 setting (rightmost)

Event 10 setting (leftmost)
343



ES100� Digital Controller Protocol Appendix H
Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Remote Setting Mode (Sequence No. 268 (Hex 010C))
Switches the setting mode to the remote setting mode.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units × 30 + 2

+1 Number of units (4 digits BCD) 0001 to 0004

+2 1st unit Unit No. (2 digits BCD) 00 to 31

+3 1st unit
Pattern No. (2 digits BCD)
Step No. (2 digits BCD)

00 to 63
00 to 63

+4 to 5 1st unit
Local SP (8 digits BCD)

00000000 to 09999000

+6 to 7 1st unit
Step time (8 digits BCD)

+8 to 9 1st unit
PID set No. (8 digits BCD)

+10 to 11 1st unit
Wait code (8 digits BCD)

+12 to 13 1st unit
Event 1 setting (8 digits BCD)

+14 to 15 1st unit
Event 2 setting (8 digits BCD)

•
•

+30 to 31 1st unit
Event 10 setting (8 digits BCD)

+32 to 33 2nd unit
Unit No. (2 digits BCD)

•
•

+111 to 112 4th unit
Event 9 setting (8 digits BCD)

+120 to 121 
(max.)

4th unit
Event 10 setting (8 digits BCD)

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Local Setting Mode (Sequence No. 269 (Hex 010D))
Switches the setting mode to the local setting mode.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

External Setting Mode (Sequence No. 270 (Hex 010E))
Switches the setting mode to the external setting mode.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Run Command (Sequence No. 271 (Hex 010F))
Starts control.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units × 2 + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Pattern No./Bank No. 
(4 digits BCD)

0000 to 0063

+24 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+64 32nd unit
Unit No. (2 digits BCD)

00 to 31

+65
(max.)

32nd unit
Pattern No./Bank No. 
(4 digits BCD)

0000 to 0063

1st unit

First word of 
send data

Number of send data words+0

+1

+2

+3

+64

+65

(Undefined) Unit No.

Number of units

Pattern No./Bank No.

~ ~

(Undefined) Unit No.
32nd unit (max.)

Pattern No. Bank No.
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Reset (Stop) (Sequence No. 272 (Hex 0110))
Stops control.

Send Data Word Allocation (2nd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Auto Mode (Sequence No. 273 (Hex 0111))
Switches the control mode to the auto mode.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit
347



ES100� Digital Controller Protocol Appendix H
Manual Mode (Sequence No. 274 (Hex 0112))
Switches the control mode to the manual mode.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Execute A.T. (Sequence No. 275 (Hex 0113))
Executes A.T.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit

1st unit

First word of 
send data

Number of send data words+0

+1

+2

+3

+64

+65

(Undefined) Unit No.

Number of units

PID set No.

~ ~

(Undefined) Unit No.
32nd unit (max.)

PID set No.
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Cancel A.T. (Sequence No. 276 (Hex 0114))
Cancels A.T.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units × 2 + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
PID set No. (4 digits BCD)

0000 to 0008

+4 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+64 32nd unit
Unit No. (2 digits BCD)

00 to 31

+65
(max.)

32nd unit
PID set No. (4 digits BCD)

0000 to 0008

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+33 
(max.)

32nd unit 
Unit No. (2 digits BCD)

00 to 31

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+3

+33

(Undefined) Unit No.

Number of units

(Undefined) Unit No.

~ ~
32nd unit (max.)

2nd unit

1st unit
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Change Pattern No. (Sequence No. 277 (Hex 0115))
Changes the pattern number.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Change Bank No. (Sequence No. 278 (Hex 0116))
Changes the bank number.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units × 2 + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Pattern No. (4 digits BCD)

0001 to 0063

+4 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+64 32nd unit
Unit No. (2 digits BCD)

00 to 31

+65
(max.)

32nd unit
Pattern No. (4 digits BCD)

0001 to 0063

1st unit

First word of 
send data

Number of send data words+0

+1

+2

+3

+64

+65

(Undefined) Unit No.

Number of units

Pattern No.

~ ~

(Undefined) Unit No.
32nd unit (max.)

Pattern No.

1st unit

First word of 
send data

Number of send data words+0

+1

+2

+3

+64

+65

(Undefined) Unit No.

Number of units

Bank No.

~ ~

(Undefined) Unit No.
32nd unit (max.)

Bank No.
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Read Controller Status (Sequence No. 279 (Hex 0117))
Reads the Controller status.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units × 2 + 2

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

+3 1st unit
Bank No. (4 digits BCD)

0000 to 0007

+4 2nd unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+64 32nd unit
Unit No. (2 digits BCD)

00 to 31

+65
(max.)

32nd unit
Bank No. (4 digits BCD)

0000 to 0007

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
Number of units + 2

+1 Number of units (4 digits Hex) 0001 to 0019 (1 to 25 decimal)

+2 1st unit 
Unit No. (2 digits BCD)

00 to 31

•
•
•

+26 
(max.)

25th unit 
Unit No. (2 digits BCD)

00 to 31

(Undefined) Unit No.

First word of 
send data

Number of send data words+0

+1

+2

+26

(Undefined) Unit No.

Number of units

~ ~
25th unit (max.)

1st unit

Hold

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+121

+122

+123

+124

+125

Operation status

~ ~

1st unit

25th unit (max.)

Hold

Auto/manual SP mode

Setting mode Valid pattern No.

A.T. Valid PID set No.

Wait Operation mode

Operation status

Auto/manual SP mode

Setting mode Valid pattern No.

A.T. Valid PID set No.

Wait Operation mode
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General-purpose Command (Sequence No. 280 (Hex 0118))
Sends the specified data and stores the received data in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
Number of units × 5 + 1

+1 1st unit
Operation status (2 digits BCD)

Hold (2 digits BCD)

00: Reset
01: Run
00: Not hold
01: Hold

+2 1st unit
Auto/manual (2 digits BCD)

SP mode (2 digits BCD)

00: Auto mode
01: Manual mode
00: Local SP mode
01: Remote SP mode
02: Fixed SP mode

+3 1st unit
Setting mode (2 digits BCD)

Valid pattern No. (2 digits BCD)

00: Local setting mode
01: Remote setting mode
02: External setting mode
00 to 63

+4 1st unit
A.T. (2 digits BCD)

Valid PD set No. (2 digits Hex)

00: Not A.T.
01: A.T.
01 to 08

+5 1st unit
Wait (2 digits BCD)

Operation mode (2 digits BCD)

00: Not waiting
01: Waiting
02: Wait alarm output
00: Setting level 1 (without technical mode)
01: Setting level 1 (with technical mode)
02: Setting level 2 (without technical mode) 
03: Setting level 2 (with technical mode)

•
•
•

+125
(max.)

25th unit
Wait (2 digits BCD)

Operation mode (2 digits BCD)

00: Not waiting
01: Waiting
02: Wait alarm output
00: Setting level 1 (without technical mode)
01: Setting level 1 (with technical mode)
02: Setting level 2 (without technical mode) 
03: Setting level 2 (with technical mode)

Send data

First word of 
send data

Number of send data words+0

+1

+2

+3

+249

Number of send data bytes

Send data (ASCII code)

~ ~
(max. = 496 characters)

Send data (ASCII code)
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Receive Data Word Allocation (4th Operand of PMCR(260))

Note 1. At transmission, a header code “@” is attached before the data and the FCS and a terminator “*”CR
are attached following the send data.

2. At reception, data excluding the header code “@” at the beginning of the receive data and the FCS
and terminator “*”CR at the end of the data is stored in the receive data storage words.

3. Refer to the manual for the ES100� for the contents of send data and receive data.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 to 00FA (3 to 250 decimal)

+1 Number of send data bytes 
(4 digits Hex)

0001 to 01F0 (1 to 496 decimal)
The number of send bytes not including @, 
the FCS, or the terminator.

+2 Send data (2 characters ASCII) Refer to the manual for the ES100#.
Use ASCII (Up to 496 characters total.)•

•
•

+249
(max.)

Send data (1 character ASCII)

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0001 to 00FA (1 to 250 decimal)

+1 Receive data 
(2 characters ASCII)

Refer to the manual for the ES100#.
Returned as ASCII (Up to 498 characters 
total.)•

•
•

+249
(max.)

Receive data 
(1 character ASCII)

Receive data (Undefined)

Receive data 
storage words

Number of receive data words+0

+1

+2

+249

Receive data (ASCII code)

~ ~
(max. = 251 characters)

Receive data (ASCII code)

First word of send 
data

0006+0

+1

+2

+3

+4

+5

0007

@ABCDEFG[FCS]*CR
2 bytes

 "AB"

 "CD"

 "EF"

 "GH"

First word of send 
data

0006+0

+1

+2

+3

+4

+5

0007

@ABCDEFG[FCS]*CR
2 bytes

 "AB"

 "CD"

 "EF"

 "G"
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Appendix I
K3T� Intelligent Signal Processor Protocol

The K3T� Intelligent Signal Processor Protocol is used to make various settings or control remotely the Intelli-
gent Signal Processor connected to the Serial Communications Unit/Board via RS-232C or RS-422/485 cable.

Protocol Configuration
The configuration of the K3T� Intelligent Signal Processor Protocol is shown as follows:

Sequence 
No.

Communications 
sequence name

Function Ladder interface Notes

Send word 
allocation

Receive word 
allocation

300 (012C) Reset (by unit number) Performs the same processing as 
when an input is received on the 
reset terminal.

Yes No

301 (012D) Reset (continuous units) Performs the same processing as 
when an input is received on the 
reset terminal.

Yes No

302 (012E) Write set value (by unit 
number)

Writes the set value HH, H, L, or 
LL.

Yes No See 
Note1

303 (012F) Write set value HH (con-
tinuous units)

Writes the set value HH. Yes No See 
Note1

304 (0130) Write set value H (contin-
uous units)

Writes the set value H. Yes No See 
Note1

305 (0131) Write set value L (contin-
uous units)

Writes the set value L. Yes No See 
Note1

306 (0132) Write set value LL (con-
tinuous units)

Writes the set value LL. Yes No See 
Note1

307 (0133) Write set value with bank 
(by unit number)

Writes the set value to a bank 
which is not in use (K3TR: HH to 
LL, K3TC: O1 to O5).

Yes No See 
Note2

308 (0134) Write set value HH with 
bank (continuous units)

Writes the set value HH to a bank 
which is not in use.

Yes No See 
Note1

309 (0135) Write set value H with 
bank (continuous units)

Writes the set value H to a bank 
which is not in use.

Yes No See 
Note1

310 (0136) Write set value L with 
bank (continuous units)

Writes the set value L to a bank 
which is not in use.

Yes No See 
Note1

311 (0137) Write set value LL with 
bank (continuous units)

Writes the set value LL to a bank 
which is not in use.

Yes No See 
Note1

312 (0138) Write set value O5 with 
bank (continuous units)

Writes the set value O5 to a bank 
which is not in use.

Yes No See 
Note1

313 (0139) Write set value O4 with 
bank (continuous units)

Writes the set value O4 to a bank 
which is not in use.

Yes No See 
Note1

314 (013A) Write set value O3 with 
bank (continuous units)

Writes the set value O3 to a bank 
which is not in use.

Yes No See 
Note1

315 (013B) Write set value O2 with 
bank (continuous units)

Writes the set value O2 to a bank 
which is not in use.

Yes No See 
Note1

316 (013C) Write set value O1 with 
bank (continuous units)

Writes the set value O1 to a bank 
which is not in use.

Yes No See 
Note1

317 (013D) Read set value (by unit 
number)

Reads the set value HH, H, L, or 
LL.

Yes Yes See 
Note1

318 (013E) Read set value HH (con-
tinuous units)

Reads the set value HH. Yes Yes See 
Note1
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Note 1. Special specifications are required to use communications + comparison output.

2. Special specifications are required to use communications + comparison output for the K3TR and
K3TC. The operands HH, H, L, and LL are for the K3TR, and the operands O5, O4, O3, O2, and O1
are for the K3TC.

3. Not available for the K3TC.

4. The hexadecimal equivalents of sequences numbers are given in parentheses.

319 (013F) Read set value H (contin-
uous units)

Reads the set value H. Yes Yes See 
Note1

320 (0140) Read set value L (contin-
uous units)

Reads the set value L. Yes Yes See 
Note1

321 (0141) Read set value LL (con-
tinuous units)

Reads the set value LL. Yes Yes See 
Note1

322 (0142) Read set value with bank 
(by unit number)

Reads set value of a bank which is 
not in use (K3TR: HH to LL, K3TC: 
O1 to O5).

Yes Yes See 
Note2

323 (0143) Read set value HH with 
bank (continuous units)

Reads the set value HH of a bank 
which is not in use.

Yes Yes See 
Note1

324 (0144) Read set value H with 
bank (continuous units)

Reads the set value H of a bank 
which is not in use.

Yes Yes See 
Note1

325 (0145) Read set value L with 
bank (continuous units)

Reads the set value L of a bank 
which is not in use.

Yes Yes See 
Note1

326 (0146) Read set value LL with 
bank (continuous units)

Reads the set value LL of a bank 
which is not in use.

Yes Yes See 
Note1

327 (0147) Read set value O5 with 
bank (continuous units)

Reads the set value O5 of a bank 
which is not in use.

Yes Yes See 
Note1

328 (0148) Read set value O4 with 
bank (continuous units)

Reads the set value O4 of a bank 
which is not in use.

Yes Yes See 
Note1

329 (0149) Read set value O3 with 
bank (continuous units)

Reads the set value O3 of a bank 
which is not in use.

Yes Yes See 
Note1

330 (014A) Read set value O2 with 
bank (continuous units)

Reads the set value O2 of a bank 
which is not in use.

Yes Yes See 
Note1

331 (014B) Read set value O1 with 
bank (continuous units)

Reads the set value O1 of a bank 
which is not in use.

Yes Yes See 
Note1

332 (014C) Read holding data (by 
unit number)

Reads the peak/bottom data (max-
imum, minimum).

Yes Yes See 
Note3

333 (014D) Read holding data PH 
(continuous units)

Reads the peak data (maximum). Yes Yes See 
Note3

334 (014E) Read holding data BH 
(continuous units)

Reads the bottom data (minimum). Yes Yes See 
Note3

335 (014F) Read display value (PV) 
(by unit number)

Reads the display value (PV). Yes Yes

336 (0150) Read display value (PV) 
(continuous units)

Reads the display value (PV). Yes Yes

337 (0151) Read model (by unit 
number)

Reads the model data. Yes Yes

338 (0152) Read model (continuous 
units)

Reads the model data. Yes Yes

339 (0153) General-purpose com-
mand

Send specified data or receives 
specified data and writes it to the 
receive data words.

Yes Yes

Sequence 
No.

Communications 
sequence name

Function Ladder interface Notes

Send word 
allocation

Receive word 
allocation
356



K3T� Intelligent Signal Processor Protocol Appendix I
5. Ladder Interface Settings
YES: User settings are required for the 3rd and 4th operands of PMCR(260).
NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).

Receive word allocation: Set the constant 0000 for the 4th operand (D).

Connections
The connections used for the K3T� Intelligent Signal Processor Protocol are shown below.

RS-232C Connections

Note 1. The connection configuration is a one-to-one configuration and the maximum cable length is 15 m.

2. Use shielded twisted-pair cable.

Signal name Abbreviation Signal 
direction

Pin No.

Protective ground or earth FG --- 1

Signal ground or common return line SG --- 7

Send data SD Output 2

Receive data RD Input 3

Request to send RS Output 4

Clear to send CS Input 5

Data set ready DR Input 6

Data terminal ready ER Output 20

RS-232C port

K3T#

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

RS-232C

RS-232C

PC PS

Serial Communica-
tions Unit/Board

Shield

Intelligent Signal
Processor

MAX232C or 
equivalentSignal 

Name
Pin 
No.

Signal 
Name

Termi-
nal

RS-232C: D-sub 
9-pin female

RS-232C: 
Terminal block

FG

SG
SD

RD
RTS
CTS
DSR

DTR

FG

SG

SD
RD

RTS
CTS

DSR
DTR

1

7

2
3

4
5

6
20

1

9
2

3
4
5
7

8
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RS-422/485 Connections

� RS-422 4-wire Connections

Signal name Abbreviation Signal direction Pin No.

Send data A SDA Output 9

Send data B SDB Output 5

Receive data A RDA Output 6

Receive data B RDB Input 1

Signal ground SG --- 3

Protective ground FG --- 7

Up to 32 units can be connected

RS-422/485 port K3T#

K3T#

K3T#

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

PC PS

RS-422/485

RS-422/485

RS-422/485

Serial Communications 
Board/Unit

Shield

Signal 
Name

Pin 
No.

Terminating resistance (approx. 220 Ω) is 
connected via the terminal block switch.

Terminal block SW

SN751177N or 
equivalent

Signal 
Name

Intelligent Sig-
nal Processor

Termi-
nal.

RS-422: D-sub 
9-pin female

RS-422: 
Terminal block

Hood

*1: Set the 2-/4-wire switch 
to the 4-wire setting.

*2: Turn ON the terminat-
ing resistance switch.

FG

RDA

RDB

SDA

SDB

6

8

1

2

SDA9

5

6

1

3

SDB

RDA

RDB

SG

220 Ω

220 Ω
6.8 V
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Note 1. The connection configuration is a one-to-one or a 1-to-N configuration. For 1-to-N connections, up to
32 units including the Serial Communications Boards/Units can be connected.

2. The maximum cable length is 500 m. Use shielded twisted-pair cables (AWG28i or greater).

3. Connect terminating resistance at both ends of the transmission path.

4. Turn the terminal block switch ON at the terminators.

5. Turn the terminal block switches OFF for units that are not terminators.

Signal name Abbreviation Signal direction Terminal

Inverting output – Input or output 19

Non-inverting output + Input or output 18

Serial Communications 
Board/Unit

Shield

Intelligent Signal Processor
Turn ON the terminal block switch for 
terminators only.

Signal 
Name

Pin 
No.

SN751177N or 
equivalent

Shield

Signal 
Name

Signal 
Name

Intelligent Signal Processor
Unit designated as terminator.

The terminal block switch is turned ON.

Terminal 
block SW

Terminal block SW ON

Termi-
nal.

Termi-
nal.

RS-485: D-sub 
9-pin female

RS-485: 
Terminal block

RS-485: 
Terminal block

SDA

SDB

*1: Set the 2-/4-wire switch 
to the 2-wire setting.

*2: Turn ON the terminat-
ing resistance switch.

FG
1

2
19

18

18

19

220 Ω

220 Ω

4.7 kΩ
4.7 kΩ

4.7 kΩ

6.8 V

5 V

51 kΩ

TX

RX
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Reset (by Unit Number) (Sequence No. 300 (Hex 012C))
This sequence performs the same processing as when an input is received on the reset terminal.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Reset Control (Continuous Units) 
(Sequence No. 301 (Hex 012D))
This sequence performs reset control for continuous units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits BCD)
0003 to 0022 (3 to 34 decimal)

+1 Number of units 
(4 digits Hex)

0001 to 0020 (1 to 32 decimal)

+2 Relevant unit No.
(2 digits BCD)

00 to 99

•
•
•

+33 Relevant unit No.
(2 digits BCD)

00 to 99

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002

+1 Number of units 
(4 digits Hex)

0001 to 0020 (1 to 32 decimal)

Relevant unit No.

Number of units

+0

+1

+2

+33

Number of send data wordsFirst word of 
send data

~ ~
(Undefined)

Relevant unit No.(Undefined)

Number of units

+0

+1

Number of send data wordsFirst word of 
send data
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Write Set Value (by Unit Number) (Sequence No. 302 (Hex 012E))
This sequence writes each set value (HH, H, L, LL).

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Set Value HH (Continuous Units) (Sequence No. 303 (Hex 
012F))
This sequence writes set value HH for continuous units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits BCD)
0006 to 007E (6 to 126 decimal)

+1 Number of units 
(4 digits Hex)

0001 to 001F (1 to 31 decimal)

+2 Relevant unit No. 
(2 digits BCD)

00 to 99

+3 Operand 
(ASCII 2 characters)

4848 (“HH”), 4C4C (“LL”)
4820 (“H”), 4C20 (“L”)

+4 to +5 Set value 
(5 digits BCD)

•
•
•

+124 to 
+125

Set value 
(5 digits BCD)

Same as above

Relevant unit No.(Undefined)

Number of units

+0

+1

+2

+3

+4

+5

+122

+123

+124

+125

Number of send data wordsFirst word of 
send data

~ ~
Relevant unit No.(Undefined)

Operand

Set value

(Undefined) Set value

Operand

Set value

(Undefined) Set value

00000 to 99999
Negative sign: F (5th digit in BCD)

Example 12345

+4

+5

2345

0001

Example –1234

+4

+5

1234

000F

Number of units

+0

+1

+2

+3

+64

+65

Number of send data wordsFirst word of 
send data

~ ~

Set value

(Undefined) Set value

Set value

(Undefined) Set value
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Set Value H (Continuous Units) (Sequence No. 304 (Hex 
0130))
This sequence writes set value H for continuous units. The word allocation is identical to that of sequence No.
303 (Write Set Value HH (Continuous Units)).

Write Set Value L (Continuous Units) (Sequence No. 305 (Hex 
0131))
This sequence writes set value L for continuous units. The word allocation is identical to that of sequence No.
303 (Write Set Value HH (Continuous Units)).

Write Set Value LL (Continuous Units) (Sequence No. 306 (Hex 
0132))
This sequence writes set value LL for continuous units. The word allocation is identical to that of sequence No.
303 (Write Set Value HH (Continuous Units)).

Write Set Value with Bank (by Unit Number) (Sequence No. 307 
(Hex 0133))
This sequence writes set value of a bank which is not in use (K3TR: HH to LL, K3TC:O1 to O5).

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0004 to 0042 (4 to 66 decimal)

+1 Number of units 
(4 digits Hex)

0001 to 0020 (1 to 32 decimal)

+2 to +3 Set value 
(5 digits BCD)

•
•
•

+64 to 
+65

Set value 
(5 digits BCD)

Same as above

00000 to 99999
Negative sign: F (5th digit in BCD)

Example 12345

+2

+3

2345

0001

Example –1234

+2

+3

1234

000F
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Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0007 to 007F (7 to 127 decimal)

+1 Number of units 
(4 digits Hex)

0001 to 0019 (1 to 25 decimal)

+2 Relevant unit No. 
(2 digits BCD)

00 to 99

+3 Bank No. 
(2 digits BCD)

01 to 04

+4 Operand 
(Two ASCII characters)

4848 (“HH”), 4F31 (“O1”)
4820 (“H ”), 4F32 (“O2”)
4C20 (“L ”), 4F33 (“O3”)
4C4C (“LL”), 4F34 (“O4”)

4F35 (“O5”)

+5 to +6 Set value 
(5 digits BCD)

•
•
•

+125 to 
+126

Set value 
(5 digits BCD)

Same as above

Relevant unit No.(Undefined)

Number of units

+0

+1

+2

+3

+4

+5

+6

+122

+123

+124

+125

+126

Number of send data wordsFirst word of 
send data

~ ~
Relevant unit No.(Undefined)

Operand

Set value

(Undefined) Set value

Operand

Set value

(Undefined) Set value

Bank No.(Undefined)

Bank No.(Undefined)

00000 to 99999
Negative sign: F (5th digit in BCD)

Example 12345

+5

+6

2345

0001

Example –1234

+5

+6

1234

000F
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Write Set Value HH with Bank (Continuous Units) 
(Sequence No. 308 (Hex 0134))
This sequence writes set value HH of a bank not in use for continuous units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Write Set Value H with Bank (Continuous Units) 
(Sequence No. 309 (Hex 0135))
This sequence writes set value H of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 308 (Write Set Value HH with Bank (Continuous Units)).

Write Set Value L with Bank (Continuous Units) 
(Sequence No. 310 (Hex 0136))
This sequence writes set value L of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 308 (Write Set Value HH with Bank (Continuous Units)).

Write Set Value LL with Bank (Continuous Units) 
(Sequence No. 311 (Hex 0137))
This sequence writes set value LL of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 308 (Write Set Value HH with Bank (Continuous Units)).

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0005 to 0062 (5 to 98 decimal)

+1 Number of units 
(4 digits Hex)

0001 to 0020 (1 to 32 decimal)

+2 Bank No. 
(2 digits BCD)

01 to 04

+3 to +4 Set value 
(5 digits BCD)

•
•
•

+96 to 
+97

Set value 
(5 digits BCD)

Same as above

Bank No.(Undefined)

Number of units

+0

+1

+2

+3

+4

+95

+96

+97

Number of send data wordsFirst word of 
send data

~ ~
Bank No.(Undefined)

Set value

(Undefined) Set value

Set value

(Undefined) Set value

00000 to 99999
Negative sign: F (5th digit in BCD)

Example 12345

+2

+3

2345

0001

Example –1234

+2

+3

1234

000F
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Write Set Value O5 with Bank (Continuous Units) 
(Sequence No. 312 (Hex 0138))
This sequence writes set value O5 of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 308 (Write Set Value HH with Bank (Continuous Units)).

Write Set Value O4 with Bank (Continuous Units) 
(Sequence No. 313 (Hex 0139))
This sequence writes set value O4 of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 308 (Write Set Value HH with Bank (Continuous Units)).

Write Set Value O3 with Bank (Continuous Units) 
(Sequence No. 314 (Hex 013A))
This sequence writes set value O3 of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 308 (Write Set Value HH with Bank (Continuous Units)).

Write Set Value O2 with Bank (Continuous Units) 
(Sequence No. 315 (Hex 013B))
This sequence writes set value O2 of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 308 (Write Set Value HH with Bank (Continuous Units)).

Write Set Value O1 with Bank (Continuous Units) 
(Sequence No. 316 (Hex 013C))
This sequence writes set value O1 of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 308 (Write Set Value HH with Bank (Continuous Units)).

Read Set Value (by Unit Number) (Sequence No. 317 (Hex 013D))
Reads set value HH, H, L, or LL.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0004 to 0042 (4 to 66 decimal)

+1 Number of units 
(4 digits Hex)

0001 to 0020 (1 to 32 decimal)

+2 Relevant unit No. 
(2 digits BCD)

00 to 99

+3 Operand 
(ASCII 2 characters)

4848 (“HH”), 4C4C (“LL”) 4F31 (“01”)
4820 (“H”), 4C20 (“L”) 4F35 (“05”)

Relevant unit No.(Undefined)

Number of units

+0

+1

+2

+3

+64

+65

Number of send data wordsFirst word of 
send data

~ ~
Relevant unit No.(Undefined)

Operand

Operand
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Set Value HH (Continuous Units) (Sequence No. 318 (Hex 
013E))
This sequence reads set value HH for continuous units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
This sequence is similar to sequence No. 317 (Read Set Value (by Unit Number)). 

Read Set Value H (Continuous Units) (Sequence No. 319 (Hex 
013F))
This sequence reads set value H for continuous units. The word allocation is identical to that of sequence No.
318 (Read Set Value HH (Continuous Units)).

•
•
•

+64 to 
+65

Operand 
(ASCII 2 characters)

Same as above

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0004 to 0061 (4 to 97 decimal)

+1 End code (2 digits Hex) 00 to 22

+2 to +3 Set value 
(5 digits BCD)

•
•
•

+95 to 
+96

Set value 
(5 digits BCD)

Same as above

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

Offset Contents (data format) Data

End code

+0

+1

+2

+3

+94

+95

+96

Number of receive data wordsReceive data 
storage words

~ ~

Set value

(Undefined) Set value

Set value

(Undefined) Set value

End code(Undefined)

(Undefined)

00000 to 99999
Negative sign: F (5th digit in BCD)

Example 12345

+2

+3

2345

0001

Example –1234

+2

+3

1234

000F

Number of units

+0

+1

Number of send data wordsFirst word of 
send data
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Read Set Value L (Continuous Units) (Sequence No. 320 (Hex 
0140))
This sequence reads set value L for continuous units. The word allocation is identical to that of sequence No.
318 (Read Set Value HH (Continuous Units)).

Read Set Value LL (Continuous Units) (Sequence No. 321 (Hex 
0141))
This sequence reads set value LL for continuous units. The word allocation is identical to that of sequence No.
318 (Read Set Value HH (Continuous Units)).

Read Set Value with Bank (by Unit Number) (Sequence No. 322 
(Hex 0142))
Reads the set value of a bank which is not in use (K3TR: HH to LL, K3TC:01 to 05) and stores the results in the
specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0005 to 0062 (5 to 98 decimal)

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 Relevant unit No. (2 digits BCD) 00 to 99

+3 Bank No. (2 digits BCD) 01 to 04

+4 Operand (ASCII 2 characters) 4848 (“HH”), 4F31 (“O1”)
4820 (“H ”), 4F32 (“O2”)
4C20 (“L ”), 4F33 (“O3”)
4C4C (“LL”), 4F34 (“O4”)

4F35 (“O5”)

•
•
•

+ 97 Operand (ASCII 2 characters) Same as above

Relevant unit No.(Undefined)

(Undefined) Number of units

+0

+1

+2

+3

+4

+95

+96

+97

Number of send data wordsFirst word of 
send data

~ ~
Relevant unit No.(Undefined)

Operand

Operand

Bank No.(Undefined)

Bank No.(Undefined)
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Receive Data Word Allocation (4th Operand of PMCR(260))

Read Set Value HH with Bank (Continuous Units) 
(Sequence No. 323 (Hex 0143))
This sequence reads set value HH of a bank not in use for continuous units.

Send Data Word Allocation (3rd Operand of PMCR(260))

‘

Receive Data Word Allocation (4th Operand of PMCR(260))
The word allocation is similar to sequence No. 322 (Read Set Value with Bank (by Unit Number)).

Read Set Value H with Bank (Continuous Units) 
(Sequence No. 324 (Hex 0144))
This sequence reads set value H of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 323 (Read Set Value HH with Bank (Continuous Units)).

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0003 to 0041 (3 to 65 decimal)

+1 to +2 Set value 
(5 digits BCD)

•
•
•

+63 to 
+64

Set value 
(5 digits BCD)

Same as above

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 to 0022 (3 to 34 decimal)

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 Bank No. (2 digits BCD) 01 to 04

•
•
•

+ 33 Bank No. (2 digits BCD) Same as above

+0

+1

+2

+63

+64

~ ~

Number of receive data wordsReceive data 
storage words

Set value

(Undefined) Set value

Set value

(Undefined) Set value

00000 to 99999
Negative sign: F (5th digit in BCD)

Example 12345

+1

+2

2345

0001

Example –1234

+1

+2

1234

000F

Bank No.

Number of units

+0

+1

+2

+33

Number of send data wordsFirst word of 
send data

~ ~
Bank No.(Undefined)

(Undefined)
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Read Set Value L with Bank (Continuous Units) 
(Sequence No. 325 (Hex 0145))
This sequence reads set value L of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 323 (Read Set Value HH with Bank (Continuous Units)).

Read Set Value LL with Bank (Continuous Units) 
(Sequence No. 326 (Hex 0146))
This sequence reads set value LL of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 323 (Read Set Value HH with Bank (Continuous Units)).

Read Set Value O5 with Bank (Continuous Units) 
(Sequence No. 327 (Hex 0147))
This sequence reads set value O5 of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 323 (Read Set Value HH with Bank (Continuous Units)).

Read Set Value O4 with Bank (Continuous Units) 
(Sequence No. 328 (Hex 0148))
This sequence reads set value O4 of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 323 (Read Set Value HH with Bank (Continuous Units)).

Read Set Value O3 with Bank (Continuous Units) 
(Sequence No. 329 (Hex 0149))
This sequence reads set value O3 of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 323 (Read Set Value HH with Bank (Continuous Units)).

Read Set Value O2 with Bank (Continuous Units) 
(Sequence No. 330 (Hex 014A))
This sequence reads set value O2 of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 323 (Read Set Value HH with Bank (Continuous Units)).

Read Set Value O1 with Bank (Continuous Units) 
(Sequence No. 331 (Hex 014B))
This sequence reads set value O1 of a bank not in use for continuous units. The word allocation is identical to
that of sequence No. 323 (Read Set Value HH with Bank (Continuous Units)).

Read Holding Data (Sequence No. 332 (Hex 014C))
Reads the peak/bottom data (maximum, minimum) and stores the results in the specified words.
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Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0004 to 0042 (4 to 66 decimal)

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

+2 Relevant unit No. (2 digits BCD) 00 to 99

+3 Operand (ASCII 2 characters) 5048 (“PH”)
4248 (“BH”)

•
•
•

 +65 Operand (ASCII 2 characters) Same as above

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0004 to 0061 (4 to 97 decimal)

+1 to +2 Peak/bottom data 
(5 digits BCD)

+3 Status 
(2 digits Hex)

d0 bit:
If overflow:1  Others: 0

d1 bit:
If underflow:1  Others: 0

d2 bit:
Not used

d3 bit:
During forced zero operation:1 Others: 0
(K3TH,K3TR: 0)

d4 bit:
Not used

d5 bit:
During hold input:1 Others: 0

d6 bit:
Bank input 1:1 Others: 0
(K3TH, K3TX: 0)

d7 bit:
Bank input 2:1 Others: 0
(K3TH, K3TX: 0)

Relevant unit No.(Undefined)

Number of units

+0

+1

+2

+3

+64

+65

Number of send data wordsFirst word of 
send data

~ ~
Relevant unit No.(Undefined)

Operand

Operand

Peak/bottom data

Status

+0

+1

+2

+3

+94

+95

+96

Number of receive data wordsReceive data 
storage words

~ ~

Peak/bottom data

(Undefined) Peak/bottom data

(Undefined) Peak/bottom data

Status(Undefined)

(Undefined)

00000 to 99999
Negative sign: F (most significant digit)

Example 12345

+1

+2

2345

0001

Example –1234

+1

+2

1234

F000
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Read Holding Data PH (Continuous Units) (Sequence No. 333 
(Hex 014D))
This sequence reads peak holding data for continuous units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
The data allocation is similar to sequence No. 332 (Read Holding Data (by Unit Number)).

Read Holding Data BH (Continuous Units) (Sequence No. 334 
(Hex 014E))
This sequence reads bottom holding data for continuous units. The word allocation is identical to that of
sequence No. 333 (Read Holding Data PH (Continuous Units)).

Read Display Value (PV) (by Unit Number) (Sequence No. 335 
(Hex 014F))
Reads the display value (PV) and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

•
•
•

 +96 Status Same as above

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002

+1 Number of units (4 digits Hex) 0001 to 0020 (1 to 32 decimal)

Offset Contents 
(data format)

Data

+0 Number of send data words 
(4 digits Hex)

0003 to 0022 (3 to 34 decimal)

+1 Number of units 
(4 digits Hex)

0001 to 0020 (1 to 32 decimal)

+2 Relevant unit No. 
(2 digits BCD)

00 to 99

•
•
•

+ 33 Relevant unit No. 
(2 digits BCD)

00 to 99

Offset Contents (data format) Data

Number of units

+0

+1

Number of send data wordsFirst word of 
send data

Relevant unit No.

Number of units

+0

+1

+2

+33

Number of send data wordsFirst word of 
send data

~ ~
Relevant unit No.(Undefined)

(Undefined)
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Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0004 to 0061 (4 to 97 decimal)

+1 to +2 Display value 
(5 digits Hex)

+3 Status (4 digits Hex) d0 bit:
If overflow:1 Others: 0

d1 bit:
If underflow:1 Others: 0

d2 bit:
Not used

d3 bit:
During forced zero operation:1 Others: 0
(K3TH, K3TR, K3TC: 0)

d4 bit:
In test mode: Others: 0

d5 bit:
While holding input:1 Others: 0

d6 bit:
Bank input 1:1 Others: 0
(K3TH, K3TX: 0)

d7 bit:
Bank input 2:1 Others: 0
(K3TH, K3TX: 0)

d8 bit:
LL comparison output:1 Others: 0
OUT1 comparison output: 1 (K3TC)

d9 bit:
L comparison output:1 Others: 0
OUT2 comparison output:1 (K3TC)

d10 bit:
H comparison output:1 Others: 0
OUT4 comparison output:1 K3TC)

d11 bit:
HH comparison output:1 Others: 0
OUT5 comparison output:1 (K3TC)

d12 bit:
PASS comparison output:1 Others: 0
OUT3 comparison output:1 (K3TC)

d13 bit: Not used
d14 bit: Not used
d15 bit: Not used

•
•
•

 +96 Status (4 digits BIN) Same as above

+0

+1

+2

+3

+94

+95

+96

Display value

Status

Number of receive data wordsReceive data 
storage words

~ ~

Display value

(Undefined) Display value

(Undefined) Display value

Status

00000 to 99999
Negative sign: F (5th digit in BCD)

Example 12345

+1

+2

2345

0001

Example –1234

+1

+2

1234

000F
372



K3T� Intelligent Signal Processor Protocol Appendix I
Read Display Value (PV) (Continuous Units) (Sequence No. 336 
(Hex 0150))
This sequence reads display value (PV) for continuous units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
This sequence is similar to sequence No. 335 (Read Display Value (PV) (Continuous Units)).

Model Data Read (by Unit Number) (Sequence No. 337 (Hex 
0151))
Reads model data and stores the results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Note The number of Units can be up to 25 maximum.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002

+1 Number of units 
(4 digits Hex)

0001 to 0020 (1 to 32 decimal)

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 to 001B (3 to 27 decimal)

+1 Number of units 
(4 digits Hex)

0001 to 0019 (1 to 25 decimal)

+2 Relevant unit No. 
(2 digits BCD)

00 to 99

•
•
•

+ 26 Relevant unit No. 
(2 digits BCD)

Same as above

Number of units

+0

+1

Number of send data wordsFirst word of 
send data

Relevant unit No.

Number of units

+0

+1

+2

+26

Number of send data wordsFirst word of 
send data

~ ~
Relevant unit No.(Undefined)

(Undefined)
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Receive Data Word Allocation (4th Operand of PMCR(260))

Model Data Read (Continuous Units) (Sequence No. 338 (Hex 
0152))
This sequence reads model data for continuous units.

Send Data Word Allocation (3rd Operand of PMCR(260))

Note The number of Units can be up to 25 maximum.

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0006 to 007E (6 to 126 decimal)

+1 to 
+ 2

Input specifications (ASCII 3 
characters)

544131 (“TA1”) (K3TH)
544231 (“TB1”) (K3TH)
564432 (“VD2”) (K3TX)
414432 (“AD2”) (K3TX)
564132 (“VA2”) (K3TX)
414132 (“AA2”) (K3TX)
524231 (“RB1”) (K3TR, K3TC)

+2 Display specifications (ASCII 
1 character)

41 (“A”) (common)
42 (“B”) (K3TH, K3TX)
43 (“C”) (K3TR, K3TC)

+3 Output specifications (ASCII 
2 characters)

5331 (“S1”) (RS-232C)
5332 (“S2”) (RS-485)
5333 (“S3”) (RS-422)
5335 (“S5”) (RS-485 + comparison output)
5336 (“S6”) (RS-422 + comparison output)

+4 Input contents 
(ASCII 2 characters)

Leftmost digit: 30 (“0”) to 31 (“1”)

Rightmost digit: 31 (“1”) to 45 (“E”)

+5 Operation mode 
(ASCII 2 characters)

3030 (“00”) (K3TH, K3TX)
3031 (“00”) to 3133 (“12”) (K3TR)
5542 (“UB”) (K3TC)
5543 (“UC”) (K3TC)

•
•
•

 +125 Operation mode 
(ASCII 2 characters)

Same as above

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002

+1 Number of units 
(4 digits Hex)

0001 to 0019 (1 to 25 decimal)

+0

+1

+2

+3

+4

+5

+121

+122

+123

+124

+125 Operation mode

Input specifications Display specifications

Input specifications

Output specifications

Input contents

Operation mode

Input specifications Display specifications

Number of receive data wordsReceive data 
storage words

~ ~

Input specifications

Output specifications

Input contents

Number of units

+0

+1

Number of send data wordsFirst word of 
send data
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Receive Data Word Allocation (4th Operand of PMCR(260))
The work allocation is similar to sequence No. 337 (Model Data Read (by Unit Number)).

General-purpose Command (Sequence No. 339 (Hex 0153))
Sends the specified data and writes the receive data to the receive data words. The characters such as “@”,
FCS, terminators need not be set in the send and receive data words. These characters will be automatically
added for transmission and automatically removed before saving data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 to 00FA (3 to 250 decimal)

+1 Send data byte length (4 digits BCD) 0001 to 01F0 (1 to 496 decimal)
Number of bytes of send data not including 
@, the FCS, and the terminator.

+2 to 
+249

Send data (ASCII) ASCII code 
Send data: 496 characters max.

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0001 to 00FA (1 to 250 decimal)

+1 to 
+249

Receive data (ASCII) ASCII code 
Receive data: 498 characters max.

Send data byte length

+0

+1

+2

+3

+249

Number of send data wordsFirst word of 
send data

~ ~
Send data

Send data

Send data

+0

+1

+2

+3

+249

Number of receive data wordsReceive data 
storage words

~ ~
Receive data

Receive data

Receive data

Receive data
375





Appendix J
V500/V520 Bar Code Reader Protocol

The V500/V520 Bar Code Reader Protocol is used to make various settings or control remotely the Bar Code
Reader connected the Serial Communications Unit/Board via RS-232C cable.

Protocol Configuration
The configuration of the V500/V520 Bar Code Reader Protocol is shown below.

Sequence 
No.

Communications 
sequence name

Function Ladder interface

Send word 
allocation

Receive word 
allocation

350 (015E) BCR read start Instructs the Reader to start a BCR read. No No

351 (015F) BCR read stop Instructs the Reader to stop a BCR read. No No

352 (0160) Data read Data read by the Reader is received and 
saved in the receive words.

No Yes

353 (0161) Complete data read Instructs the Reader to start a read. After 
the data read by the Reader is received and 
saved to the receive words, reading is 
stopped.

No Yes

354 (0162) BCR function write 
(V500)

Writes the operation mode and read func-
tions.

Yes No

355 (0163) BCR function read 
(V500)

Reads the operation mode and read func-
tions.

No Yes

356 (0164) Log data output request 
(V500)

Requests output of log data sent to host. Yes Yes

357 (0165) Preset data set (V500) Writes preset data. Yes No

358 (0166) BCR connection confir-
mation (V500)

Confirms if the Reader is correctly set. No No

359 (0167) Log data clear (V500) Clear log data. No No

360 (0168) Continuous data read 
(scan) (V500)

Performs the following operations repeat-
edly: starts reading, receives data read by 
the Reader, saves the data to the receive 
words by the scan method.

No Yes

361 (0169) Continuous data read 
(interrupt) (V500)

Performs the following operations repeat-
edly: starts reading, receives data read by 
the Reader, saves the data to the receive 
words by the interrupt method (interrupt 
No.100).

No Yes

362 (016A) BCR initialize Clears the log, confirms BCR connection, 
and sets BCRs.

Yes No

363 (016B) Continuous data read 
(scan) (V520)

Performs the following operations repeat-
edly: starts reading, receives data read by 
the Reader, saves the data to the receive 
words by the scan method.

No Yes

364 (016C) Continuous data read 
(interrupt) (V520)

Performing the following operations repeat-
edly: starts reading, receives data read by 
the Reader, saves the data to the receive 
words by the interrupt method (interrupt 
No.100).

No Yes

365 (016D) General-purpose com-
mand 1

Used to send data of a specified data 
length, and receive only ACK as the receive 
data.

Yes No

366 (016E) General-purpose com-
mand 2

Used to send data of a specified data 
length, and receive ACK together with the 
return of other receive data. The frame for-
mat of the receive data, however, has to 
contain STX and ETX.

Yes Yes
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Note 1. The hexadecimal equivalents of sequences numbers are given in parentheses.

2. Ladder Interface Settings
YES: User settings are required for the 3rd and 4th operands of PMCR(260).
NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).

Receive word allocation: Set the constant 0000 for the 4th operand (D).

3. Sequences No. 361 and No. 364 (Continuous Data Read with Interrupt) are not supported by the
CS1W-SCU21 Serial Communications Unit. A protocol syntax error will occur if an attempt is made
to execute either sequence with the Serial Communications Unit.

Connections
The connections for using the V500/V520 Bar Code Reader Protocol are shown below.

V500 Connections

RS-232C port V500-C11 
ID Controller 

Reader

Signal 
Name

Serial Communications Unit/Board: 
D-sub 9 pin female

Signal 
NamePin No. Pin No.

V509-W040 
Reader Cable 
 

100 VAC
V520-R12#

V500-C11: 
D-sub 9 pin female

FG
SD
RD

RTS

CTS
DSR

DTR

SG

FG

SD
RD

RTS
CTS
DSR

DTR
SG

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

PC PS

1
2
3

4

5
7

8

9

1
2
3

4

5
7

8

9
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V520 Connections

System Setting
Shown below are the system settings of the V500-C11 and V520-R121 when this protocol is used.

Note The portions enclosed by in boxes are used for this protocol.

V500-C11
� BCR Functions

� ���������	
���

V520-R121

Read trigger

Read control method

Prefix

Suffix

Bar code output

Start code

Stop code

Operation mode

Data output mode

RS-232C port

Reader

Signal 
Name

Signal 
NamePin No. Pin No.

V509-W011
Reader Cable 

V520-R121

Serial Communications Unit/Board: 
D-sub 9 pin female

V520-R121: 
D-sub 9 pin female

FG
SD
RD

RTS
CTS

DSR
DTR
SG

SD

RD
RTS
CTS

DTR

SG

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

1
2
3
4
5

7

8

9

1
2
3
4
6

7

PC PS

 "READ SIGNAL INPUT", "ONLINE READ COMMAND"

 "SINGLE READ", "CONTINUOUS READ"

NONE,  "STX"

 "ETX"  , "CR "

 "OUTPUT" ,  "NO OUTPUT"

NONE, "STX"

 "ETX" ,  "CR"

External trigger, host trigger

1-shot, continuous
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BCR Read Start (Sequence No. 350 (Hex 015E))
This sequence instructs the Bar Code Reader to start reading.

Send Data Word Allocation 3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

BCR Read Stop (Sequence No. 351 (Hex 015F))
This sequence instructs the Bar Code Reader to stop reading.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Data Read (Sequence No. 352 (Hex 0160))
This sequence receives read data and saves it to the receive data storage words.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Note The reception wait time is not set for this sequence.

Complete Data Read (Sequence No. 353 (Hex 0161))
This sequence instructs the Bar Code Reader to start reading, receives the data read by the Bar Code Reader,
stores the data in the receive data storage words, and then instructs the Reader to stop reading.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
It is similar to sequence No. 352 (Data read).

Note The reception wait time is not set for this sequence.

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 to 0011 (2 to 17 decimal)

+1 to 
+16

Read data (ASCII) 30 (‘0’) to 39 (‘9’), 41 (‘A’) to 5A (‘Z’), 3F (‘?’) 
Up to 32 characters in ASCII 

Read data

Read data

+0

+1

+2

+3

+4

+15

+16

Number of receive data wordsReceive data 
storage words

~ ~

Read data

Read data

Read data

Read data
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BCR Function Write (V500) (Sequence No. 345 (Hex 0162))
This sequence sets the operation mode and read functions in the Bar Code Reader.

Send Data Word Allocation (3rd Operand of PMCR(260))

Note Selecting the values marked with asterisks is required for this protocol.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0007 (fixed)

+1 Operation mode 
(ASCII 1 character)

41 (‘A’) : ONLINE
*42 (‘B’) : ONLINE CONTROL

In-zone control 
(ASCII 1 character)

*41 (‘A’) : ON
42 (‘B’) : OFF

+2 Bar code type 
(ASCII 1 character)

41 (‘A’) : JAN
42 (‘B’) : NW7 NORMAL
43 (‘C’) : NW7 SMALL
44 (‘D’) : NW7 HEX
45 (‘E’) : CODE39 NORMAL
46 (‘F’) : CODE39 ST/SP OUTPUT
47 (‘G’) : 2 of 5 (ITF)
48 (‘H’) : CODE128
49 (‘I’) : CODE93
4A (‘J’) : 2 of 5 (3BAR)
4B (‘K’) : 2 of 5 (5BAR) 

+3 Number of digits 
(2 digits BCD)

00 to 32
00: Any number of digits allowed.

+4 Modulus check 
(ASCII 1 character)

41 (‘A’) : No-check
42 (‘B’) : Modulus 10 (all bar codes)
43 (‘C’) : Modulus 11 (except JAN)
44 (‘D’) : Modulus 16 (NW7 only)
45 (‘E’) : Modulus 43 (CODE39 only)
46 (‘F’) : Modulus 47 (CODE93 only)
47 (‘G’) : Modulus 103 (CODE128 only)

+5 Number of matches 
(1 digit BCD)

1 to 5

Multistep labels 
(1 digit BCD)

1 to 4

+6 Buzzer 
(ASCII 1 character)

41 (‘A’) : ON for normal read
42 (‘B’) : ON for no-read
43 (‘C’) : OFF

Horizontal control mode
(ASCII 1 character)

41 (‘A’) : Normal (continuous rotating)
42 (‘B’) : In-zone startup

Number of 
matches

Operation mode In-zone control

+0

+1

+2

+3

+4

+5

+6

Number of send data wordsFirst word of 
send data

(Undefined)Types of bar code

(Undefined)

Number of digits(Undefined)

(Undefined)Modulus check

Multistep 
labels

Horizontal controlBuzzer
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BCR Function Read (V500) (Sequence No. 355 (Hex 0163))
This sequence reads the settings of functions in the Bar Code Reader.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0007 (fixed)

+1 Operation mode 
(ASCII 1 character)

41 (‘A’) : ONLINE
42 (‘B’) : ONLINE CONTROL

In-zone control 
(ASCII 1 character)

41 (‘A’) : ON
42 (‘B’) : OFF

+2 Bar code type 
(ASCII 1 character)

41 (‘A’) : JAN
42 (‘B’) : NW7 NORMAL
43 (‘C’) : NW7 SMALL
44 (‘D’) : NW7 HEX
45 (‘E’) : CODE39 NORMAL
46 (‘F’) : CODE39 ST/SP Output
47 (‘G’) : 2 of 5 (ITF)
48 (‘H’) : CODE128
49 (‘I’) : CODE93
4A (‘J’) : 2 of 5 (3BAR)
4B (‘K’) : 2 of 5 (5BAR) 

+3 Number of digits 
(2 digits BCD)

00 to 32

+4 Modulus check 
(ASCII 1 character)

41 (‘A’) : No-check
42 (‘B’) : Modulus 10 (all bar codes)
43 (‘C’) : Modulus 11 (except JAN)
44 (‘D’) : Modulus 16 (NW7 only)
45 (‘E’) : Modulus 43 (CODE39 only)
46 (‘F’) : Modulus 47 (CODE93 only)
47 (‘G’) : Modulus 103 (CODE128 only)

+5 Number of matches 
(1 digit BCD)

1 to 5

Multistep labels 
(1 digit BCD)

1 to 4

+6 Buzzer 
(ASCII 1 character)

41 (‘A’) : ON for normal read
42 (‘B’) : ON for no-read
43 (‘C’) : OFF

Horizontal control mode 
(ASCII 1 character)

41 (‘A’) : Normal (continuous rotating)
42 (‘B’) : In-zone startup

Number of 
matches.

Operation mode In-zone control

+0

+1

+2

+3

+4

+5

+6

Number of receive data wordsReceive data 
storage words

(Undefined)Types of bar code

(Undefined)

Number of digits(Undefined)

(Undefined)Modulus check

Multistep 
labels.

Horizontal controlBuzzer
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Log Data Output Request (V500) (Sequence No. 356 (Hex 0164))
This sequence requests output of the log data sent to host.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Note No retries are performed for this sequence.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Number of units 
(2 digits BCD)

01 to 99

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0001 to 00FA (1 to 250 decimal)

+1 to 
+249

Log data (ASCII) Log data with the number of designated data is stored 
including the separator GS (1D).
If the log data (including separator) exceeds 498 
bytes, only 498 bytes are stored.

(Undefined) Number of units

+0

+1

Number of send data wordsFirst word of 
send data

Log data

Log data

+0

+1

+2

+248

+249

Number of receive data wordsReceive data 
storage words

~ ~
Log data

Log data
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Preset Data Set (V500) (Sequence No. 357 (Hex 0165))
This sequence sets preset data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

BCR Connection Confirmation (V500) (Sequence No. 358 (Hex 
0166))
This sequence confirms whether the Bar Code Reader is connected correctly or not.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
18N+2 (N is number of presets 1 to 5)

+1 Number of presets 
(1 digit BCD)

1 to 5

+2 Preset data No. 
(1 digit BCD)

1 to 5

+3 Data length 
(2 digits BCD)

01 to 32

+4 to 
+19

Preset data (ASCII) Combination of the following ASCII characters and up 
to 32 characters maximum:
30 (’0’) to 39 (’9’)
41 (’A’) to 5A (’Z’), 3F (’?’)
The area that is not used is undefined

+20 to 
+91

Store repeatedly the contents of words with offsets +2 
to +19 the same number of times as the number of 
presets (N)

First word of 

(Undefined) Number of units

+0

+1

+2

+3

+4

+5

+18

+19

+(18N+2)

+(18N+3)

+(18N+4)

+(18N+5)

+(18N+18)

+(18N+19)

Number of send data words
send data

~ ~

Preset data

(Undefined) Number of presets

Preset data

(Undefined) Preset data No. 

(Undefined) Preset data No. 

Preset data

Preset data

Preset data

~ ~

(Undefined) Number of units

Preset data

~ ~
Preset data

Preset data
384



V500/V520 Bar Code Reader Protocol Appendix J
Log Data Clear (V500) (Sequence No. 359 (Hex 0167))
This sequence clears the log data.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Data Continuous Read (Scan) (V500) (Sequence No. 360 (Hex 
0168))
This sequence performs the following operations repeatedly: Instructs the Bar Code Reader to start reading
and receives the data read by the Bar Code Reader. The scan notification method is used for the receive data.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
Receive data word allocation is similar to that of sequence No. 352 (Data read).

Note 1. Since this sequence repeats itself within the sequence, once it is executed, it remains in the execution
state until cancelled.

2. Even if execution is cancelled, the Bar Code Reader still keeps reading. Execute sequence No. 351
(BCR read stop) to end the sequence.

Note The reception wait time is not set for this sequence.

Data Continuous Read (Interrupt) (V500) (Sequence No. 361 
(Hex 0169))
This sequence performs the following operations repeatedly: Instruct the Bar Code Reader to start reading and
receives the data read by the Bar Code Reader. The interrupt notification method is used for the receive data
and the interrupt No. is 100.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation similar to that of sequence No. 352 (data read).

Note 1. Since this sequence repeats itself within the sequence, once it is executed, it remains in the execution
state until cancelled.

2. Even if execution is cancelled, the Bar Code Reader keeps reading. Execute sequence No. 351 (BCR
read stop) to end the sequence.

3. The reception wait time is not set for this sequence.

4. Sequences No. 361 and No. 364 (Continuous Data Read with Interrupt) are not supported by the
CS1W-SCU21 and CJ1W-SCU41 Serial Communications Units. A protocol syntax error will occur if
an attempt is made to execute either sequence with a Serial Communications Unit.

BCR Initialize (V500) (Sequence No. 362 (Hex 016A))
This sequence clears the log data, confirms BCR connection and sets the BCR functions.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of sequence No. 354 (BCR Function Set).

Receive Data Word Allocation (4th Operand of PMCR(260))
None.
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Data Continuous Read (Scan) (V520) (Sequence No. 363 (Hex 
016B))
This sequence performs the following operations repeatedly: instructs the Bar Code Reader to start reading
and receives the data read by the Bar Code Reader. The scan notification method is used for the receive data.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of sequence No. 352 (Data Read).

Note 1. Since this sequence repeats itself within the sequence, once it is executed, it remains in the execution
state until cancelled.

2. Even if execution is cancelled, the bar code still keeps reading. Execute sequence No. 351 (BCR
Read Stop) to end the sequence.

3. The reception wait time is not set for this sequence.

Data Continuous Read (Interrupt) (V520) (Sequence No. 364 
(Hex 016C))
This sequence performs the following operations repeatedly: Instructs the Bar Code Reader to start reading
and receives the data read by the Bar Code Reader. The interrupt notification method is used for the receive
data and the interrupt No. is 100.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
The send data word allocation is similar to that of sequence No. 352 (Data Read).

Note 1. Since this sequence repeats itself within the sequence, once it is executed, it remains in the execution
state until cancelled.

2. Even if execution is cancelled, the bar code still keeps reading. Execute sequence No. 351 (BCR
Read Stop) to end the sequence.

3. The reception wait time is not set for this sequence.

4. Sequences No. 361 and No. 364 (Continuous Data Read with Interrupt) are not supported by the
CS1W-SCU21 and CJ1W-SCU41 Serial Communications Units. A protocol syntax error will occur is
an attempt is made to execute either sequence with a Serial Communications Unit.

General-purpose Command 1 (Sequence No. 365 (Hex 016D))
This general-purpose command is used to send data with a specified data length, and receive back only ACK.
STX and ETX are automatically attached to the send data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Send data 

Send data 

+0

+1

+2

+3

+248

+249

Number of send data words First word of 
send data

~ ~
Send data 

Send data 

Send data byte length
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

General-purpose Command 2 (Sequence No. 366 (Hex 016E))
This general-purpose command is used to send data with a specified data length, and receive back ACK in
addition to other receive data. The frame format of the receive data, however, has to contain STX and ETX.
STX and ETX are automatically attached to the send data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Storage Word Allocation (4th Operand of PMCR(260))

Note Shown below is the receive data frame format. The reception data without ACK, STX, and ETX is stored.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 to 00FA (3 to 250 decimal)

+1 Send data byte length 
(4 digits Hex)

0001 to 01F0 (1 to 496 decimal)
The byte length of the send data excluding STX and 
ETX.

+2 to 
+249

Send data (ASCII) Inscribe send data up to 496 bytes (max.) by ASCII.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 to 00FA (3 to 250 decimal)

+1 Send data byte length 
(4 digits Hex)

0001 to 01F0 (1 to 496 decimal)
The byte length of the send data excluding STX and 
ETX.

+2 to 
+128

Send data (ASCII) Set send data up to 496 bytes (max.) by ASCII.

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0001 to 00FA (1 to 250 decimal)

+1 to 
+127

Receive data (ASCII) Up to 498 bytes of ASCII receive data are stored.

Send data 

Send data 

+0

+1

+2

+3

+248

+249

Number of send data words First word of 
send data

~ ~
Send data 

Send data 

Send data byte length

Receive data

Receive data

+0

+1

+2

+126

+127

Number of receive data wordsReceive data 
storage words

~ ~
Receive data

Receive data

Receive data (498 bytes max.)

ACK

STX ETX
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Appendix K
3Z4L Laser Micrometer Protocol

The 3Z4L Laser Micrometer Protocol is used to make various settings or control remotely the Laser Micrometer
connected to the Serial Communications Unit/Board via RS-232C cable.

Protocol Configuration
The configuration of the 3Z4L Laser Micrometer Protocol is shown below.

Sequence 
No.

Communications sequence 
name

Function Ladder interface Notes

Send word 
allocation

Receive 
word allo-

cation

400 (0190) 3Z4L clear Resets errors, data, analog output, 
decision result and places the Laser 
Micrometer into standby.

No No

401 (0191) Memory switch set Sets memory switches and the area 
for the work position LED.

Yes No

402 (0192) mm unit set Sets the display unit to mm. No No

403 (0193) E unit set Sets the display unit to E. No No

404 (0194) Calibration set Calibrates the Laser Micrometer.
Calibration setting release.

Yes No

405 (0195) Calibration release Releases the calibration of the Laser 
Micrometer.

No No

406 (0196) Program number set 
(3000-series)

Switches the program number to a 
specified number.

Yes No

407 (0197) Measurement condition set 
(3000-series)

Sets measurement conditions. Yes No

408 (0198) Measurement condition 
release (3000-series)

Releases measurement conditions 
that have been set.

Yes No

409 (0199) Measurement condition list 
request (3000-series)

Requests the measurement condi-
tions that have been set and other 
settings.

No Yes

410 (019A) Single run measurement start 
(3000-series)

When the sample measurement con-
dition is from 1 to 999, performs a sin-
gle run measurement and requests 
the measurement results.

No Yes

411 (019B) Zero run measurement start 
(3000-series)

If the sample measurement condition 
is zero, starts a zero run measure-
ment.

No No

412 (019C) Continuous measurement start 
(scan) (3000-series)

Starts a continuous measurement. 
The scan notification method is used 
for receive data.

No Yes

413 (019D) Continuous measurement start 
(interrupt) (3000-series)

Starts a continuous measurement. 
The interrupt notification method is 
used for receive data.
Measurement termination (3000-
series)

No Yes See 
Note 2

414 (019E)  Measurement termination 
(3000-series)

Terminates a continuous measure-
ment.

No No*1

415 (019F) Data request (3000-series) Requests display data in the idle 
measurement status or the latch data 
generated by the measurement com-
mand.

No Yes
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416 (01A0) Statistic processing execution 
(3000-series)

Lights the statistic processing LED 
and processes the statistics.

No No

417 (01A1) Statistic processing non-exe-
cution (3000-series)

Turns OFF the statistic processing 
LED. Statistics are not processed.

No No

418 (01A2) All statistic memory clear 
(3000-series)

Clears statistic processing memories 
of all programs.

No No

419 (01A3) Statistic memory clear 
(3000-series)

Clears statistic processing memories 
of program under display.

No No

420 (01A4) Statistic result request 
(3000-series)

Requests statistic processing result. No Yes

421 (01A5) Memory switch set 1 
(3000-series)

Sets memory switches. Yes No

422 (01A6) Memory switch set 2 
(3000-series)

Sets memory switches. Yes No

423 (01A7) Simple AVG times set 
(3000-series)

Taking the simple average as the 
averaging method, sets the averaging 
times per measurement interval 4.

Yes No

424 (01A8) AVG move interval set 
(3000-series)

Taking the average move as the aver-
aging method, sets the measure-
ment interval number.

Yes No

425 (01A9) AVG move (H) times set 
(3000-series)

Taking the average move and high-
speed data output as the averaging 
method, sets the averaging times per 
measurement interval 4.

Yes No

426 (01AA) AVG move (L) times set 
(3000-series)

Taking the average move and low-
speed data output as the averaging 
method, sets the averaging times per 
measurement interval 4.

Yes No

427 (01AB) Automatic detection set 
(3000-series)

Sets work automatic detection func-
tion.

Yes No

428 (01AC) Automatic detection release 
(3000-series)

Releases the settings of work auto-
matic detection function.

No No

429 (01AD) Automatic detection list 
request (3000-series)

Requests the settings of work auto-
matic detection function.

No Yes

430 (01AE) 3Z4L initialize (3000-series) Clears the 3Z4L, sets the mm unit, 
sets the memory unit, does not pro-
cesses statistics, and clears all statis-
tic memory.

Yes No

431 (01AF) Measurement condition set 
(4000-series)

Sets measurement conditions. Yes No

432 (01B0) Measurement condition 
release (4000-series)

Releases measurement conditions 
that have been set.

Yes No

433 (01B1) Measurement condition list 
request (4000-series)

Requests the measurement condi-
tions that have been set and other 
settings.

No Yes

434 (01B2) Single run measurement start 
(4000-series)

When the sample measurement con-
dition is from 1 to 999, performs a sin-
gle run measurement and requests 
the measurement results.

No Yes

435 (01B3) Deflection measurement start 
(4000-series)

Starts a deflection measurement. No No

436 (01B4) Continuous measurement start 
(scan) (4000-series)

Starts a continuous measurement. 
The scan notification method is used 
for receive data.

No Yes

Sequence 
No.

Communications sequence 
name

Function Ladder interface Notes

Send word 
allocation

Receive 
word allo-

cation
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*1 Depends on the measurement contents.

Note 1. Sequences with interrupt notification are not supported by the CS1W-SCU21 and CJ1W-SCU41 Se-
rial Communications Units. A protocol syntax error will occur if an attempt is made to execute either
sequence with a Serial Communications Unit.
Do not set an EM bank as the receive storage word for interrupt notification. A protocol syntax error
will occur if an EM banks is set.

2. Ladder Interface Settings
YES: User settings are required for the 3rd and 4th operands of PMCR(260).
NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).

Receive word allocation: Set the constant 0000 for the 4th operand (D).

3. The hexadecimal equivalents of sequences numbers are given in parentheses.

437 (01B5) Continuous measurement start 
(interrupt) (4000-series)

Starts a continuous measurement. 
The interrupt notification method is 
used for receive data.

No Yes See 
Note 2

438 (01B6) Measurement termination 
(4000-series)

Terminates continuous measurement. No No *1

439 (01B7) Data request (4000-series) Requests measurement data in the 
idle measurement status or the latch 
data generated by the measurement 
command.

No Yes

440 (01B8) Forced positive zero 
(4000-series)

Sets the forced zero direction to posi-
tive (+).

No No

441 (01B9) Forced negative zero 
(4000-series)

Sets the forced zero direction to neg-
ative (–).

No No

442 (01BA) Forced zero release 
(4000-series)

Releases the forced zero direction. No No

443 (01BB) 3Z4L initialize (4000-series) Clears the 3Z4L, sets the mm unit, 
and clears the memory unit settings.

Yes No

444 (01BC) General-purpose command 1 Used to send data of a specified data 
length, and receive only OK as the 
receive data.

Yes No

445 (01BD) General-purpose command 2 Used to send data of a specified data 
length, and receive data other than 
OK.

Yes Yes

446 (01BE) High calibration set Sets the Laser Micrometer’s high cali-
bration.

Yes No

447 (01BF) Low calibration set Sets the Laser Micrometer’s low cali-
bration.

Yes No

Sequence 
No.

Communications sequence 
name

Function Ladder interface Notes

Send word 
allocation

Receive 
word allo-

cation
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Connections
The connections for the 3Z4L Laser Micrometer Protocol are shown below.

RS-232C Connection

DIP Switch Settings
Shown below are the settings of 3Z4L-3000, 3Z4L-4000-series DIP switches required to use the system proto-
col sequences.

3Z4L-3000 Series
� DIP Switch 1

� DIP Switch 2

No. Setting Status
1 Baud rate ON/OFF

2 ON/OFF

3 Handshaking procedure ON/OFF

4 RS-232C interface use 
selection

ON/OFF

5 ON/OFF

6 ON/OFF

No. Setting Status
1 Selection for measure-

ment section
ON/OFF

2 ON/OFF

3 ON/OFF

4 ON/OFF

5 Setting of minimum read 
value

ON/OFF

6 ON/OFF

7 Setting of transparent 
body measurement func-
tion

ON/OFF

8 Setting of simultaneous 
measurement function

ON/OFF

Sensor

Signal cable

ControllerRS-232C Port

FG 
SD 
RD 
RTS 
CTS 
DSR 
DTR 
SG

1 
2 
3 
4 
5 
7 
8 
9

Pin No.

Serial Communications Unit/Board: 
D-sub 9 pin (female)

Controller: D-sub 
25 pin (female)

Signal 
name

FG 
TXD 
RXD 
RTS 
CTS 
DSR 
SG 
DTR

1 
2 
3 
4 
5 
6 
7 
20

Pin No. Signal 
name

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

PC PS

RS-232C

Set these settings according 
to the sensor connected.

Set these settings for 
4 digits in the decimal por-
tion.
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� DIP Switch 3

3Z4L-4000 Series
� DIP Switch 1

� DIP Switch 2

No. Setting Status
1 Setting of measurement 

function by 2 measure-
ment instruments

ON/OFF

2 ON/OFF

3 ON/OFF

4 ON/OFF

5 Error data exclusion func-
tion

ON/OFF

6 Multistep selection func-
tion

ON/OFF

No. Setting Status
1 Baud rate ON/OFF

2 ON/OFF

3 Hand-shake procedure ON/OFF

4 Delimiter ON/OFF

5 ON/OFF

6 RS-232C interface use 
selection

ON/OFF

7 ON/OFF

8 ON/OFF

No. Setting Status
1 Selection for measure-

ment section
ON/OFF

2 ON/OFF

3 ON/OFF

4 ON/OFF

5 Setting of minimum read 
value

ON/OFF

6 ON/OFF

7 Display unit ON/OFF

8 External command setting ON/OFF

This protocol does not sup-
port the error data exclusion 
function

Set these settings according 
to the sensor connected.

Set these settings for 
4 digits in the decimal por-
tion.
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Delimiter Control Code Setting
3Z4L-4000 Series
The delimiter control codes must be set on DIP switch SW1 for the 3Z4L-4000 Series. Turn off pins 4 and 5, set
the delimiter codes to CR+LF, and set the delimiter code control setting in the sequence to CR+LF. See the set-
ting for CR+LF in the following diagram.

Turn OFF.

Turn OFF (to use a general-purpose interface)

Turn ON (to use a general-purpose interface)

Delimiter Setting

Delimiter

Pin

Pin 4

Pin 5

Handshaking
ON:    Control (recognize DRT input)
OFF:   3-wire method (non-protocol)

Baud Rate

Baud rate

Pin

Pin 1

Pin 2

OFF OFF

OFF

ON

ONOFF

CR+LF CR LF

OFF

OFF OFF

OFFON

ON

ON

ON

1200 2400 4800 9600

1  2 3 4 5 6 7 8
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3Z4L-3000 Series
The delimiter control code does not need to be set on the DIP switch for the 3Z4L-3000 Series. Set the delim-
iter control codes in the sequence to CR+LF for the send code and to CR or CR+LF for the receive code. See
the settings in the following diagram. 

The High-speed 3Z4L-3000-series Meters must have the delimiter control codes set using the memory
switches. Set both the send and receive codes to CR+LF.

Protocol Configuration
The configuration of the 3Z4L Laser Micrometer Protocol for the 5000 and 6000 Series is shown below.

Sequence 
No.

Communications sequence name Operation

5000 Series 6000 Series
400 (0190) 3Z4L clear Yes Yes

401 (0191) Memory switch set No*1 No*1

402 (0192) mm unit set Yes Yes

403 (0193) E unit set Yes Yes

404 (0194) Calibration set No No

405 (0195) Calibration release Yes Yes

406 (0196) Program number set (3000-series) No*1 Yes

407 (0197) Measurement condition set (3000-series) No No

408 (0198) Measurement condition release (3000-series) No No

409 (0199) Measurement condition list request (3000-series) No No

410 (019A) Single run measurement start (3000-series) Yes Yes

411 (019B) Zero run measurement start (3000-series) Yes Yes

412 (019C) Continuous measurement start (scan) (3000-series) No Yes

413 (019D) Continuous measurement start (interrupt) (3000-series) No Yes

414 (019E)  Measurement termination (3000-series) No Yes

415 (019F) Data request (3000-series) No Yes

Turn OFF.

Turn OFF (to use a general-purpose interface)

Turn ON (to use a general-purpose interface)

Handshaking

ON:    Control (recognize DRT input)
OFF:   3-wire method (non-protocol)

Baud Rate

Baud rate

Pin

Pin 1

Pin 2

1200 2400 4800 9600

OFF ON

OFF OFF

OFF

ON

ON

ON

1 2 3 4 5 6
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Note 1. *Normal responses will be returned for these sequences for 5000-series and 6000-series Laser Mi-
crometers, but no processing will be performed.

2. *This sequence will be processed the same as sequence No. 425 AVG move (H) times set for 5000-
series Laser Micrometers.

3. *Memory switch settings will be ignored for these sequences for 5000-series and 6000-series Laser
Micrometers.

4. *This sequence will be processed the same as sequence No. 411 Zero run measurement start for
5000-series Laser Micrometers.

416 (01A0) Statistic processing execution (3000-series) Yes Yes

417 (01A1) Statistic processing non-execution (3000-series) Yes Yes

418 (01A2) All statistic memory clear (3000-series) Yes Yes

419 (01A3) Statistic memory clear (3000-series) Yes Yes

420 (01A4) Statistic result request (3000-series) No No

421 (01A5) Memory switch set 1 (3000-series) No*1 No*1

422 (01A6) Memory switch set 2 (3000-series) No*1 No*1

423 (01A7) Simple AVG times set (3000-series) Yes Yes

424 (01A8) AVG move interval set (3000-series) Yes Yes

425 (01A9) AVG move (H) times set (3000-series) Yes Yes

426 (01AA) AVG move (L) times set (3000-series) Yes*2 No

427 (01AB) Automatic detection set (3000-series) No No

428 (01AC) Automatic detection release (3000-series) Yes Yes

429 (01AD) Automatic detection list request (3000-series) Yes Yes

430 (01AE) 3Z4L initialize (3000-series) Yes*3 Yes*3

431 (01AF) Measurement condition set (4000-series) No No

432 (01B0) Measurement condition release (4000-series) No No

433 (01B1) Measurement condition list request (4000-series) No No

434 (01B2) Single run measurement start (4000-series) Yes No

435 (01B3) Deflection measurement start (4000-series) Yes*4 No

436 (01B4) Continuous measurement start (scan) (4000-series) Yes No

437 (01B5) Continuous measurement start (interrupt) (4000-series) Yes No

438 (01B6) Measurement termination (4000-series) Yes No

439 (01B7) Data request (4000-series) Yes No

440 (01B8) Forced positive zero (4000-series) Yes Yes

441 (01B9) Forced negative zero (4000-series) Yes Yes

442 (01BA) Forced zero release (4000-series) Yes Yes

443 (01BB) 3Z4L initialize (4000-series) Yes*3 Yes*3

444 (01BC) General-purpose command 1 Yes Yes

445 (01BD) General-purpose command 2 Yes Yes

446 (01BE) High calibration set No No

447 (01BF) Low calibration set No No

Sequence 
No.

Communications sequence name Operation

5000 Series 6000 Series
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3Z4L Clear (Sequence No. 400 (Hex 0190))
This sequence resets errors, data, analog output, and decision result, and puts the Laser Micrometer into
standby.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Memory Switch Set (Sequence No. 401 (Hex 0191))
This sequence sets memory switches and the area for the work position LED.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

mm Unit Set (Sequence No. 402 (Hex 0192))
 This sequence sets the display unit to mm.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note This sequence can be used for the 3Z4L-4000 Series only when pin 8 on DIP switch SW2 is turned ON.

E Unit Set (Sequence No. 403 (Hex 0193))
 This sequence sets the display unit to E.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Offset Contents 
(data format)

Data

3000-series 4000-series
+0 Number of send data 

words (4 digits Hex)
0003 (fixed) 0003 (fixed)

+1 w (1 digit BCD) Using buzzer sound: 0 to 3 Number of digits for extin-
guishing indicator: 0 to 2

x (1 digit BCD) Automatic latch release time: 
0 to 9

I/O IF RUN Input: 0 or 1

y (1 digit BCD) Using print timer, the setting 
for simultaneous measure-
ment: 0 to 3 (high-speed), 0 
to 1 (other)

Display of Err–0: 0 or 1

z (1 digit BCD) Display of the comma for 1/
1000s digit, number of 
display digits: 0 to 5 (high-
speed), 0 to 3 (other)

Averaging method: 0 to 2 
(high-speed), 0 (other)

+2 v (1 digit BCD) Measurement interval 4: 0 to 
6

Use of comma: 0 or 1

First word of send 
data

Number of send data words+0

+1

+2

W

(Undefined)

X Y Z

V
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note This sequence can be used for the 3Z4L-4000 Series only when pin 8 on DIP switch SW2 is turned ON.

Calibration Set (Sequence No. 404 (Hex 0194))
This sequence calibrates the Laser Micrometer.

Send Data Word Allocation (3rd Operand of PMCR(260))

Note 1. Use sequences No. 446 (High calibration set) and No. 447 (Low calibration set) to calibrate the Laser
Micrometer. If this sequence (No. 404) is used, both the high and low calibration gauges must be set,
and the high calibration and low calibration gauges cannot be exchanged.

2. The HC gauge dimension and LC gauge dimension must be set with 3 digits for the integer portion
and 4 digits for the decimal portion.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Calibration Release (Sequence No. 405 (Hex 0195))
This sequence releases the calibration of the Laser Micrometer.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note This sequence releases both the high and low calibration.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0007 (fixed)

+1 HC gauge dimension (Deci-
mal portion) 
(4 digits BCD) 

0000 to 9999

+2 HC gauge dimension (inte-
ger portion) 
(3 digits BCD) 

000 to 999

+3 HC gauge dimension (Sign)
(ASCII 1 character) 

if +: 20(‘ ’)
if –: 2D(‘–’)

+4 to +6 LC gauge dimensions Same as HC gauge dimensions

First word of send 
data

Number of send data words+0

+1

+2

+3

+4

+5

+6

Decimal portion

(Undefined) Decimal integer portion

Sign

Decimal portion

(Undefined)

(Undefined) (Decimal integer portion)

Sign (Undefined)

High calibration 
gauge dimension

Low calibration 
gauge dimension

4 5 6 7

0 1 2 3

2 D 0 0

+1

+2

+3

Example –123.4567

4 5 6 7

0 1 2 3

2 D 0 0

+1

+2

+3

Example -123.4567
398



3Z4L Laser Micrometer Protocol Appendix K
Program Number Set (3000-series) (Sequence No. 406 (Hex 
0196))
This sequence switches the program number to a specified number.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note Retry processing is not performed for this sequence.

Measurement Condition Set (3000-series) (Sequence No. 407 
(Hex 0197))
This sequence sets measurement conditions. Conditions to be set can be selected by setting Yes/No flags.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Program number (1 digit BCD) 0 to 9

First word of send 
data

Number of send data words+0

+1 (Undefined) Program number (1 digit BCD)
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First word of send 
data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+15

+16

+17
+18

+19

+20

+21

+22

+23

+24

+25

+26

+27

+28

+29

(Unused)

(Undefined)

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

(Undefined) Integer portion

Decimal portion

Sign (Undefined)

(Undefined) Integer portion

Decimal portion

Sign (Undefined)

(Undefined) Integer portion

Decimal portion

Sign (Undefined)

(Undefined) Integer portion

Decimal portion

Sign (Undefined)

(Undefined) Integer portion

Sign (Undefined)

Segment number (SG)

Measurement interval number (M)

Lower limit value (LL)

Upper limit value (LH)

Multistep selection limit value (L1)

Multistep selection limit value (L3)

Multistep selection limit value (L2)

Multistep selection limit value (L4)

Multistep selection limit value (L5)

Multistep selection limit value (L6)
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Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0054 (fixed)

+1 Unused Undefined

+2 to +4 Segment number 
(ASCII 6 characters)

Combination of 31(‘1’) to 36(‘6’), 20(‘ ’)

+5 Measurement interval num-
ber (1 digit BCD)

1 to 4

+6 Lower limit value (decimal 
portion) 
(4 digits BCD)

0000 to 9999

+7 Lower limit value (Integer 
portion) 
(3 digits BCD)

000 to 999

+8 Lower limit value (Sign) 
(ASCII 1 character)

if +: 20(‘ ’)
if –: 2D(‘–’)

+9 to 
+11 

Upper limit value Same as lower limit values

+12 to 
+14

Multistep selection limit 
value (L1)

Same as lower limit values

+15 to 
+17

Multistep selection limit 
value (L2)

Same as lower limit values

+18 to 
+20

Multistep selection limit 
value (L3)

Same as lower limit values

+21 to 
+23

Multistep selection limit 
value (L4)

Same as lower limit values

+24 to 
+26

Multistep selection limit 
value (L5)

Same as lower limit values

+27 to 
+29

Multistep selection limit 
value (L6)

Same as lower limit values

+30 to 
+32

Reference value Same as lower limit values

+30

+31

+32

+33

+34

+35

+36

+37

+38

+39

+40

+41

+42

+43

+44

+45

+46

+47

+48

+49

+50

+51

+52

+53

(Undefined) Integer portion

Sign (Undefined)

(Undefined)

(Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

(Undefined)

(Undefined)

(Undefined)

(Undefined)

(Unused)

(Unused)

0

0

0

0

0

0

0

0

Decimal portion

(PRT)

(SMP)

Reference value (REF)

Analog output scale number (SCL)

Offset classification (OF)

Offset value

Data output conditions (PR)

Sample measurement classification 

Schedule output timer

Sample measurement pulse

Setting Yes/No flags

4 5 6 7

0 1 2 3

2 D 0 0

+6

+7

+8

Example –123.4567
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. This sequence cannot be used to set the error lower limit (EL), error upper limit (EH), error exclusion
counter (CNT) of the error data exclusion function (centerless grinder function).

2. The following settings must be made together with this sequence; they cannot be set separately.
Lower limit, upper limit
Multistep selection limit
Reference value, analog output scale number
Data output conditions, scheduled print timer 

3. The limit value, reference value, and offset value can be set to 3 digits for the integer portion and to
4 digits for the decimal portion.

+33 Analog output scale number 
(1 digit BCD)

1 to 3

+34 to 
+35

Offset classification (ASCII 3 
characters)

4F4620 (“OF”), 4F4D20 (“OM”)

+36 to 
+38

Offset value Same as lower limit values

+39 Data output conditions 
(1 digit BCD)

0 to 6

+40 Scheduled output timer 
(3 digits BCD)

000 to 999

+41 Sample measurement pulse
(3 digits BCD)

000 to 999

+42 to 
+43

Sample measurement clas-
sification 
(ASCII 3 characters)

415647 (“AVG”), 4D4158 (“MAX”) 
4D494E (“MIN”), 524E47 (“RNG”)

+44 to 
+45

Unused Undefined

+46 Yes/No for segment setting 
(1 digit BCD)

Set: 1 (SG)
Don’t set: 0

+47 Yes/No for measurement 
interval number setting 
(1 digit BCD)

Set:  1 (M)
Don’t set: 0

+48 Yes/No for upper/lower limit 
value setting 
(1 digit BCD)

Set: 1 (LL,LH)
Don’t set: 0

+49 Yes/No for multistep selec-
tion limit value 
(1 digit BCD)

Set: 1 (L1,L2,L3,L4,L5,L6)
Don’t set: 0

+50 Yes/No for reference setting 
(1 digit BCD)

Set: 1 (REF,SCL)
Don’t set: 0

+51 Yes/No for offset value set-
ting (1 digit BCD)

Set: 1 (OF or OM)
Don’t set: 0

+52 Yes/No for data output condi-
tion setting 
(1 digit BCD)

Set: 1 (PR,PRT)
Don’t set: 0

+53 Yes/No for sample measure-
ment pulse setting
(1 digit BCD)

Set: 1 (SMP, MAX or MIN or RNG or AVG)
Don’t set: 0

Offset Contents (data format) Data
402



3Z4L Laser Micrometer Protocol Appendix K
Measurement Condition Release (3000-series) 
(Sequence No. 408 (Hex 0198))
This sequence releases the measurement conditions that have been set.

Send Data Word Allocation (3rd Operand of PMCR(260)) 
Send data word allocation is similar to that of sequence No. 407 (Measurement Condition Set). However, only
the setting Yes/No flags at +46 to +53 from the send data leading word can be used.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. The following conditions are used when the measurement conditions are released: Segment be-
comes 1, measurement interval becomes 1, the number of sample measurement pulses becomes 1.

2. The following conditions cannot be released with this sequence: error lower limit (EL), error upper lim-
it (EH), error exclusion counter (CNT) of the error data exclusion function (centerless grinder func-
tion).

3. The following settings cannot be released separately using this sequence.
Lower limit, Upper limit
Multistep selection limit
Reference value, analog output scale number
Data output conditions, scheduled print timer 

Measurement Condition List Request (3000-series) 
(Sequence No. 409 (Hex 0199))
This sequence requests the measurement condition settings that have been set and other settings.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.
403



3Z4L Laser Micrometer Protocol Appendix K
Receive Data Word Allocation (4th Operand of PMCR(260))

First word of send 
data

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+15

+16

+17

+18

+19

+20

+21

+22

+23

+24

+25

+26

+27

+28

+29

(Undefined)

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

(Undefined) Integer portion

Decimal portion

Sign (Undefined)

(Undefined) Integer portion

Decimal portion

Sign (Undefined)

(Undefined) Integer portion

Decimal portion

Sign (Undefined)

(Undefined) Integer portion

Decimal portion

Sign (Undefined)

(Undefined) Integer portion

Sign (Undefined)

(Undefined) Program number (P)

Segment number (SG)

Measurement interval number (M)

Lower limit value (LL)

Upper limit value (LH)

Multistep selection limit value (L1)

Multistep selection limit value (L2)

Multistep selection limit value (L3)

Multistep selection limit value (L4)

Multistep selection limit value (L5)

Multistep selection limit value (L6)

+30

+31

+32

+33

+34

+35

+36

+37

+38

+39

+40

+41

+42

+43

+44

+45

(Undefined) Integer portion

Sign (Undefined)

(Undefined)

(Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

(Undefined)

(Undefined)

(Undefined)

Decimal portion

(PRT)

(SMP)

(Undefined)

Reference value (REF) 

Analog output scale number (SCL)

Offset classification (OF)

Offset value (LH)

Data output condition (PR)

Sample measurement classification

Statistical processing calculation classification

Scheduled output timer 

Sample measurement pulse
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Note This sequence cannot be used to request the lower limit (EL), error upper limit (EH), error exclusion
counter (CNT) of the error data exclusion function (centerless grinder function).

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
002E (0046 decimal) (fixed)

+1 Program number 
(1 digit BCD)

0 to 9

+2 to +4 Segment number 
(ASCII 6 characters)

Combination of 31(‘1’) to 36(‘6’), 20(‘ ’)

+5 Measurement interval num-
ber (1 digit BCD)

1 to 4

+6 Lower limit value (Decimal 
portion) 
(4 digits BCD)

0000 to 9999

+7 Lower limit value (Integer 
portion) 
(3 digits BCD)

000 to 999

+8 Lower limit value (Sign) 
(BIN)

If +: 0 
If – : F

+9 to 
+11

Upper limit value Same as lower limit values

+12 to 
+14

Multistep selection limit 
value (L1)

Same as lower limit values

+15 to 
+17

Multistep selection limit 
value (L2)

Same as lower limit values

+18 to 
+20

Multistep selection limit 
value (L3)

Same as lower limit values

+21 to 
+23

Multistep selection limit 
value (L4)

Same as lower limit values

+24 to 
+26

Multistep selection limit 
value (L5)

Same as lower limit values

+27 to 
+29

Multistep selection limit 
value (L6)

Same as lower limit values

+30 to 
+32

Reference value Same as lower limit values

+33 Analog output scale number 
(1 digit BCD)

1 to 3

+34 to 
+35

Offset classification (ASCII 3 
characters)

4F4620 (“OF”), 4F4D20 (“OM”)

+36 to 
+38

Offset value Same as lower limit values

+39 Data output condition 
(1 digit BCD)

0 to 6

+40 Scheduled output timer 
(3 digits BCD)

000 to 999

+41 Sample measurement pulse
(3 digits BCD)

000 to 999

+42 to 
+43

Sample measurement clas-
sification 
(ASCII 3 characters)

415647 (“AVG”), 4D4158 (“MAX”) 
4D494E (“MIN”), 524E47 (“RNG”)

+44 to 
+45

Statistical processing calcu-
lation classification (ASCII 3 
characters)

535420 (“ST”), 4E5354 (“NST”)

4 5 6 7

0 1 2 3

F 0 0 0

+6

+7

+8

Example –123.4567
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Single Run Measurement Start (3000-series) (Sequence No. 410 
(Hex 019A))
When the sample measurement condition is from 1 to 999, this sequence performs a single run measurement
and requests the measurement results

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Zero Run Measurement Start (3000-series) (Sequence No. 411 
(Hex 019B))
If the sample measurement condition is zero, a zero run measurement is started.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note The zero run measurement keeps measuring until sequence No. 414 (Measurement Termination) is
executed.

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digit Hex)
With no reference setting: 0006
With reference setting: 0009

+1 Program number 
(1 digit BCD)

0 to 9

+2 Decision result 
(ASCII 2 characters)

With no limit setting: 0000
With limit setting: 2B4E (“+N”), 4F4B (“OK”), 
2D4E (“–N”)

+3 Measurement value (decimal 
portion) 
(4 digits BCD)

0000 to 9999

+4 Measurement value (integer 
portion) (3 digits BCD)

000 to 999

+5 Measurement value (Sign) 
(BIN)

If +: 0
If –: F

+6 to +8 Deviation value Same as measurement value
*The deviation will be stored in this area only when ref-
erence setting is made.

Receive data stor
age words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

Decimal portion

(Undefined) Integer portion

Sign

Decimal portion

(Undefined)

(Undefined) Integer portion

Sign (Undefined)

(Undefined)

Decision result
Program number

Measurement value

Deviation value

4 5 6 7

0 1 2 3

F 0 0 0

+3

+4

+5

Example –123.4567
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Continuous Measurement Start (Scan) (3000-series) 
(Sequence No. 412 (Hex 019C))
A continuous measurement is started. The scan notification method is used for the receive data.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of sequence No. 410 (Single Run Measurement Start).

Note 1. Since this sequence repeats itself within the sequence, once it is executed, it remains in the execution
state until cancelled.

2. Even if execution is cancelled, the Laser Micrometer still keeps measuring. Execute sequence No.
414 (Measurement Termination) to end the sequence.

Continuous Measurement Start (Interrupt) (3000-series) 
(Sequence No. 413 (Hex 019D))
A continuous measurement is started. The interrupt notification method is used for the receive data and the
interrupt No. is 101.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of sequence No. 410 (Single Run Measurement Start).

Note 1. Since this sequence repeats itself within the sequence, once it is executed, it remains in the execution
state until cancelled.

2. Even if execution is cancelled, the Laser Micrometer still keeps measuring. Execute sequence No.
414 (Measurement Termination) to end the sequence.

3. Sequences No. 413 and No. 437 (Continuous Measurement Start with Interrupt) not supported by the
CS1W-SCU21 and CJ1W-SCU41 Serial Communications Units. A protocol syntax error will occur if
an attempt is made to execute either sequence with a Serial Communications Unit.
Do not set an EM bank as the receive storage word for interrupt notification. A protocol syntax error
will occur if an EM banks is set.

Measurement Termination (3000-series) (Sequence No. 414 (Hex 
019E))
This sequence terminates a continuous measurement.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
For continuous measurement: Not available

For Zero Run Measurement

The receive data word allocation is similar to that of sequence No. 410 (Single Run Measurement Start).

Note This sequence may be aborted it is executed during continuous measurements. Measurements will be
terminated even if the sequence is aborted. The sequence will be aborted if executed when the Laser
Micrometer is sending measurement results. The chances that the sequence will be aborted are higher
if the scheduled data output value is set to a lower value.
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Data Request (3000-series) (Sequence No. 415 (Hex 019F))
This sequence requests display data in the idle measurement status or the latch data generated by the mea-
surement command.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of sequence No. 410 (Single Run Measurement Start).

Statistic Processing Execution (3000-series) (Sequence No. 416 
(Hex 01A0))
This sequence lights the statistic processing LED and implements the statistic processing.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Statistic Processing Non-execution (3000-series) 
(Sequence No. 417 (Hex 01A1))
This sequence turns the statistic processing LED off and does not carry out the statistic processing.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

All Statistic Memory Clear (3000-series) (Sequence No. 418 (Hex 
01A2))
This sequence clears statistic processing memories of all programs.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Statistic Processing Memory Clear (3000-series) 
(Sequence No. 419 (Hex 01A3))
This sequence clears statistic processing memories of the program under display.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.
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Statistic Result Request (3000-series) (Sequence No. 420 (Hex 
01A4))
This sequence requests the statistic processing results.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Note The number of digits of the Decimal portion is fixed to 4 digits. If a deviation calculation results in a value
with 5 decimal places, it will be stored with one digit overflowing into the integer portion.
Examples: The value -0.1234 is stored as follows:

Area of decimal portion: 1234; Area of integer portion: 0000; Sign area: F000

Offset Contents 
(data format)

Data

+0 Number of receive data 
words (4 digits Hex)

0013 (0019 decimal) (fixed)

+1 Program number 
(1 digit BCD)

0 to 9

+2 to +3 Number of statistic data 
(6 digits BCD)

000000 to 999999

+4 Average value (decimal por-
tion) (4 digits BCD)

0000 to 9999

+5 Average value (integer por-
tion) (4 digits BCD)

000 to 999

+6 Average value (Sign) (BIN) If +: 0
If –: F

+7 to +9 Maximum value Same as average value

+10 to 
+12

Minimum value Same as average value

+13 to 
+15

Range Same as average value

+16 to 
+18

Standard deviation Same as average value

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+15

+16

+17

+18

Decimal portion

(Undefined) Integer portion

Sign

Decimal portion

(Undefined)

(Undefined) Integer portion

Sign (Undefined)

(Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

(Undefined)

Program number (P)

Number of statistic data (N)

Average value (AVG)

Maximum value (MAX)

Minimum value (MIN)

Range (R)

Standard deviation (SD)

4 5 6 7

0 1 2 3

F 0 0 0

+4

+5

+6

Example –123.4567
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The value -0.12345 is stored as follows:
Area of decimal portion: 2345; Area of integer portion: 0001; Sign area: F000

Memory Switch Set 1 (3000-series, High-speed Type) 
(Sequence No. 421 (Hex 01A5))
This sequence sets memory switches.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Memory switches cannot be set when DIP switch SW3, pin 5 of the Laser Micrometer is not turned
ON.

2. The setting (y, z) of RS-232C takes effect when the power supply is turned back on.

Offset Contents 
(data format)

Data

+0 Number of send data words 
(4 digits Hex)

0003 (fixed)

+1 w (1 digits BCD) 0: For single run or zero run measurement start dis-
playing ‘---.’
1: For single run or zero run measurement start dis-
playing the previous measured value

x (1 digit BCD) 0: Perform single run measurement to the RUN signal 
of I/O IF
1: Repeat measurement while the RUN signal of I/O IF 
is input

y (1 digit BCD) *0: RS-232C Delimiter CR+LF
1: RS-232C Delimiter CR
2: RS-232C Delimiter LF

z (1 digit BCD) 0: RS-232C no parity check
1: RS-232C odd parity check 
2: RS-232C even parity check 

+2 v (1 digit BCD) 0: Displaying ‘Err-0’
1: Displaying ‘0’

Note Settings marked with asterisks are required for this protocol.

First word of send 
data

Number of send data words+0

+1

+2

W

(Undefined)

X Y Z

V
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Memory Switch Set 2 (3000-series, High-speed Type) 
(Sequence No. 422 (Hex 01A6))
This sequence sets memory switches.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note Memory switches cannot be set when DIP switch SW3, pin 5 of the Laser Micrometer is not turned ON.

Simple AVG Times Set (3000-series, High-speed Type) 
(Sequence No. 423 (Hex 01A7))
This sequence uses the simple average as the averaging method and sets the averaging times per measure-
ment interval 4.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note This sequence cannot be used when DIP switch SW3, pin 5 of the Laser Micrometer is not turned ON.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 (fixed)

+1 w (1 digit BCD) 0: Work automatic detection is not performed

1: Work automatic detection is performed 
Diameter detection method (1 scan)

2: Work automatic detection is performed 
Diameter detection method (8 scan)

3: Work automatic detection is performed 
Position detection method (1 scan)

x (1 digit BCD) For expansion 
0 (fixed)

y (1 digit BCD) For expansion 
0 (fixed)

z (1 digit BCD) For expansion 
0 (fixed)

+2 v (1 digit BCD) *0: Error data exclusion function is not used
1: Error data exclusion function is used

Note  Settings marked with asterisks are required for this protocol.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Number of averaging times 
(4 digits BCD)

1 to 2048

First word of send 
data

Number of send data words+0

+1

+2

W

(Undefined)

X Y Z

V

First word of send 
data

+0

+1 Number of averaging times

Number of send data words
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AVG Move Interval Set (3000-series, High-speed Type) 
(Sequence No. 424 (Hex 01A8))
This sequence uses the average move as the averaging method and sets the measurement interval number.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note This sequence cannot be used when DIP switch SW3, pin 5 of the Laser Micrometer is not turned ON.

AVG Move (H) Times Set (3000-series, High-speed Type) 
(Sequence No. 425 (Hex 01A9))
This sequence uses the average move and high-speed data output as the averaging method and sets the aver-
aging times per measurement interval 4.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note This sequence cannot be used when DIP switch SW3, pin 5 of the Laser Micrometer is not turned ON.

AVG Move (L) Times Set (3000-series, High-speed Type) 
(Sequence No. 426 (Hex 01AA))
This sequence uses the average move and low-speed data output as the averaging method and sets the aver-
aging times per measurement interval 4.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Measurement interval number 
(1 digit BCD)

1 to 4

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Number of averaging times 
(4 digits BCD)

16 to 2048 
(32 to 2048 for 5000/6000 Series)

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002 (fixed)

+1 Number of averaging times 
(4 digits BCD)

32 to 2048

First word of send 
data

Number of send data words+0

+1 (Undefined) Measurement interval number

First word of send 
data

Number of send data words+0

+1 Number of averaging times

First word of send 
data

Number of send data words+0

+1 Number of averaging times
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. This sequence cannot be used when DIP switch SW3, pin 5 of the Laser Micrometer is not turned ON.

2. This sequence will be processed the same as sequence No. 425 AVG move (H) times set for 5000-
series Laser Micrometers.

Automatic Detection Set (3000-series, High-speed Type) 
(Sequence No. 427 (Hex 01AB))
This sequence sets the work automatic detection function.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. This sequence cannot be used when DIP switch SW3, pin 5 of the Laser Micrometer is not turned ON.

2. The detection lower and upper limit must be set with 3 digits for the integer portion and 4 digits for the
decimal portion.

Automatic Detection Release (3000-series, High-speed Type) 
(Sequence No. 428 (Hex 01AC))
This sequence releases the setting of work automatic detection function.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0009 (fixed)

+1 Number of measurements
(3 digits BCD)

001 to 999

+2 Invalid time (4 digits BCD) 0001 to 9999

+3 Detection lower limit (deci-
mal portion) 
(4 digits BCD)

0000 to 9999

+4 Detection lower limit (integer 
portion) 
(3 digits BCD)

000 to 999

+5 Detection lower limit (Sign) 
(ASCII 1 character)

If +: 20 (‘ ’) 
If – : 2D (‘–’)

+6 to +8 Detection upper limit Same as detection lower limit

Receive data 
storage words

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

(Undefined)

Invalid time

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

The number of measuring times

Detection lower limit

Detection upper limit 

4 5 6 7

0 1 2 3

2 D 0 0

+3

+4

+5

Example –123.4567
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Note This sequence cannot be used when DIP switch SW3, pin 5 of the Laser Micrometer is not turned ON.

Automatic Detection List Request (3000-series, High-speed 
Type) (Sequence No. 429 (Hex 01AD))
This sequence requests the settings of work automatic detection function.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Note This sequence cannot be used when DIP switch SW3, pin 5 of the Laser Micrometer is not turned ON.

3Z4L Initialize (3000-series) (Sequence No. 430 (Hex 01AE))
This sequence clears the 3Z4L, sets the mm unit, sets memory switches, does not process statistics, and
clears the statistic memory.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of sequence No. 401 (Memory Switch Setting)

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note Memory switch settings will be ignored for this sequence for 5000-series and 6000-series Laser
Micrometers.

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0009 (fixed)

+1 The number of measuring 
times 
(3 digits BCD)

000 to 999

+2 Invalid time 
(4 digits BCD)

0001 to 9999

+3 Detection lower limit (deci-
mal portion) 
(4 digits BCD)

0000 to 9999

+4 Detection lower limit (integer 
portion) 
(3 digits BCD)

000 to 999

+5 Detection lower limit (Sign) 
(BIN)

If +: 0
If –: F

+6 to +8 Detection upper limit Same as detection lower limit

Receive data 
storage words

Number of receive data words+0

+1

+2

+3
+4

+5

+6

+7

+8

(Undefined)

Invalid time

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

The number of measuring times

Detection lower limit

Detection upper limit 

4 5 6 7

0 1 2 3

F 0 0 0

+3

+4

+5

Example –123.4567
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Measurement Condition Set (4000-series) (Sequence No. 431 
(Hex 01AF))
This sequence sets measurement conditions. Conditions to be set can be selected by setting Yes/No flags.

Send Data Word Allocation (3rd Operand of PMCR(260))

First word of 
send data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+15

+16

+17

+18

+19

+20
+21

+22

+23

+24

(Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

(Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

(Undefined)

(Unused)

(Unused)

(Unused)

(Undefined)

(Undefined)

(Undefined)

0

0

0

0

0

0

(PRT)

Segment number (SG)

Measurement interval number (M)

Lower limit value (LL)

Upper limit value (LH)

Reference value (REF)

Analog output scale number (SCL)

Data output conditions (PR)

Number of seconds for latch timer (RLT)

Setting Yes/No flags

Data output timer (BCD 3 digits)
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. The following settings must be made together with this sequence; they cannot be set separately.
Lower limit, upper limit
Reference value, data output timer
Data output conditions, scheduled print timer

2. The limit value and reference value can be set to 3 digits for the integer portion and to 4 digits for the
decimal portion.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0019 (0025 decimal) (fixed)

+1 Segment number 
(1 digit BCD)

1 to 5

+2 Measurement interval num-
ber (1 digit BCD)

1 to 7

+3 Lower limit value (Decimal 
portion) 
(4 digits BCD)

0000 to 9999

+4 Lower limit value (integer 
portion) (3 digits BCD)

000 to 999

+5 Lower limit value (Sign) 
(ASCII 1 character)

If +: 20 (‘ ’) 
If – : 2D (‘–’)

+6 to +8 Upper limit value Same as lower limit value

+9 to 
+11

Reference value Same as lower limit value

+12 Analog output scale number 
(1 digit BCD)

0 to 3

+13 to 
+15

Unused

+16 Data output conditions 
(1 digit BCD)

0 to 6

+17 Data output timer value 
(3 digits BCD)

000 to 999

+18 Number of seconds for latch 
timer 
(2 digits BCD)

00 to 99

+19 Yes/No for segment setting 
(1 digit BCD)

Set:  1(SG)
Don’t set: 0

+20 Yes/No for measurement 
interval number setting 
(1 digit BCD)

Set:  1(M)
Don’t set: 0

+21 Yes/No for upper/lower limit 
value setting 
(1 digit BCD)

Set:  1(LL, LH)
Don’t set: 0

+22 Yes/No for reference setting 
(1 digit BCD)

Set:  1(REF, SCL)
Don’t set: 0

+23 Yes/No for data output condi-
tion setting 
(1 digit BCD)

Set:  1(PR, PRT)
Don’t set: 0

+24 Yes/No for latch timer setting 
(1 digit BCD)

Set:  1(RLT)
Don’t set: 0

Example –123.4567

4 5 6 7

0 1 2 3

2 D 0 0

+3

+4

+5
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Measurement Condition Release (4000-series) 
(Sequence No. 432 (Hex 01B0))
This sequence clears the measurement conditions that have been set.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of sequence No. 431 (Measurement Condition Setting). How-
ever, only the setting Yes/No flags at +19 to +24 from the send data leading word can be used.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. The following conditions are used when the measurement conditions are released: Segment be-
comes 1 and the measurement interval becomes 1.

2. The following settings cannot be cleared separately using this sequence. They all must be cleared at
the same time.

Lower limit, Upper limit
Data output conditions, Scheduled print timer 

The scale (SCL) and data output timer (PRT) cannot be cleared.

3. This sequence can be used for the 3Z4L-4000 Series only when pin 8 on DIP switch SW2 is turned
ON.

Measurement Condition List Request (4000-series) 
(Sequence No. 433 (Hex 01B1))
This sequence requests the measurement condition settings that have been set and other settings.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+15

+16

+17

+18

(Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

(Undefined)

Decimal portion

(Undefined) Integer portion

Decimal portion

(Undefined) Integer portion

(Undefined)

(Undefined)

(Undefined)

(PRT)

Sign (Undefined)

Sign (Undefined)

(Undefined)

(Undefined)

Segment number (SG)

Measurement interval number (M)

Lower limit value (LL)

Upper limit value (LH)

Reference value (REF)

Analog output scale number (SCL)

Data output condition (PR)

Number of seconds for latch timer (RLT)

Data output timer (BCD 3 digits)

Forced zero number (ZERO+)
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Note This sequence can be used for the 3Z4L-4000 Series only when pin 8 on DIP switch SW2 is turned ON.

Single Run Measurement Start (4000-series) (Sequence No. 434 
(Hex 01B2))
When the sample measurement condition is from 1 to 999, this sequence performs a single run measurement
and requests the measurement results.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0013 (0019 decimal) (fixed)

+1 Segment number 
(1 digit BCD)

1 to 5

+2 Measurement interval num-
ber (1 digit BCD)

1 to 7

+3 Lower limit value (Decimal 
portion) 
(4 digits BCD)

0000 to 9999

+4 Lower limit value (Integer 
portion) 
(3 digits BCD)

000 to 999

+5 Lower limit value (Sign) 
(BIN)

If +: 0
If –: F

+6 to +8 Upper limit value Same as lower limit value

+9 to 
+11

Reference value Same as lower limit value

+12 Analog output scale number 
(1 digit BCD)

0 to 3

+13 to 
+15

Forced zero number (ASCII 
5 characters)

5A45524F2B (“ZERO+”) 
4E4F524D20 (“NORM ”) 
5A45524F2D (“ZERO–”)

+16 Data output condition 
(1 digit BCD)

0 to 6

+17 Data output timer value 
(3 digits BCD)

000 to 999

+18 Number of seconds for latch 
timer 
(2 digits BCD)

00 to 99

4 5 6 7

0 1 2 3

F 0 0 0

+3

+4

+5

Example –123.4567

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decimal portion

(Undefined) Integer portion

Sign (Undefined)

Decision result

Measurement value

Deviation value
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Deflection Measurement Start (4000-series) (Sequence No. 435 
(Hex 01B3))
This sequence starts a deflection measurement.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. The deflection measurement keeps measuring until sequence No. 438 (Measurement Termination)
is executed.

2. This sequence will be processed the same as sequence No. 411 Zero run measurement start for
5000-series Laser Micrometers.

Continuous Measurement Start (Scan) (4000-series) 
(Sequence No. 436 (Hex 01B4))
This sequence starts a continuous measurement. The scan notification method is used for the receive data.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of sequence No. 434 (Single Run Measurement Start).

Note 1. Since this sequence repeats itself within the sequence, once it is executed, it remains in the execution
state until cancelled.

2. Even if execution is cancelled, the Laser Micrometer still keeps measuring. Execute sequence No.
438 (Measurement Termination) to end the sequence.

Continuous Measurement Start (Interrupt) (4000-series) 
(Sequence No. 437 (Hex 01B5))
This sequence starts a continuous measurement. The interrupt notification method is used for the receive data
and the interrupt No. is 101.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
With no reference setting: 0005 
With reference setting: 0008 

+1 Decision result 
(ASCII 2 characters)

With no limit setting: 0000 
With limit setting: 2B4E (“+N”), 4F4B (“OK”), 2D4E (“–
N”) 

+2 Measurement value (decimal 
portion) 
(4 digits BCD)

0000 to 9999

+3 Measurement value (integer 
portion) 
(3 digits BCD)

000 to 999

+4 Measurement value (Sign) 
(BIN)

If +: 0
If –: F

+5 to +7 Deviation value Same as measurement value
*The deviation will be stored in this area only when ref-
erence setting is made.

4 5 6 7

0 1 2 3

F 0 0 0

+2

+3

+4

Example –123.4567
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Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of sequence No. 434 (Single Run Measurement Start).

Note 1. Since this sequence repeats itself within the sequence, once it is executed, it remains in the execution
state until cancelled.

2. Even if execution is cancelled, the Laser Micrometer still keeps measuring. Execute sequence No.
438 (Measurement Termination) to end the sequence.

3. Sequences No. 413 and No. 437 (Continuous Measurement Start with Interrupt) are not supported
by the CS1W-SCU21 and CJ1W-SCU41 Serial Communications Units. A protocol syntax error will
occur if an attempt is made to execute either sequence with a Serial Communications Unit.
Do not set an EM bank as the receive storage word for interrupt notification. A protocol syntax error
will occur if an EM banks is set.

Continuous Measurement Termination (4000-series) 
(Sequence No. 438 (Hex 01B6))
This sequence terminates continuous measurement.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
For continuous measurement: None.

For Deflection Measurement
The receive data word allocation is similar to that of sequence No. 434 (Single Run Measurement Start).

Note This sequence may be aborted if it is executed during continuous measurements. Measurements will be
terminated even if the sequence is aborted. The sequence will be aborted if executed when the Laser
Micrometer is sending measurement results. The chances that the sequence will be aborted are higher
if the scheduled data output value is set to a lower value.

Data Request (4000-series) (Sequence No. 439 (Hex 01B7))
This sequence requests display data in the idle measurement status or latch data generated by the measure-
ment command.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of sequence No. 434 (Single Run Measurement Start).

Forced Positive Zero (4000-series) (Sequence No. 440 (Hex 
01B8))
This sequence sets the forced zero direction to positive (+)

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.
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Forced Negative Zero (4000-series) (Sequence No. 441 (Hex 
01B9))
This sequence sets the forced zero direction to negative (–)

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Forced Zero Release (4000-series) (Sequence No. 442 (Hex 
01BA))
This sequence releases the forced zero direction.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

3Z4L Initialize (4000-series) (Sequence No. 443 (Hex 01BB))
This sequence clears the 3Z4L, sets the mm unit, and sets memory switches.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of sequence No. 401 (Memory Switch Setting).

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note Memory switch settings will be ignored for this sequence for 5000-series and 6000-series Laser
Micrometers.

General-purpose Command 1 (4000-series) (Sequence No. 444 
(Hex 01BC))
This general-purpose command is used to send data with a specified data length, and receive back only OK.
The terminator (CR) is automatically attached to the send data.

Send Data Word Allocation (3rd Operand of PMCR(260))

First word of 
send data

Number of send data words+0

+1

+2

+3

+248

+249

Send data

Send data byte length

Send data

Send data

•
•

Send data CR
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

General-purpose Command 2 (4000-series) (Sequence No. 445 
(Hex 01BD))
This general-purpose command is used to send data with a specified data length, and receive back receive
data other than OK. The terminator (CR) is automatically attached to the send data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 to 00FA (3 to 250 decimal)

+1 Send data byte length (4 digits Hex) 0001 to 01F0 (1 to 496 decimal)
The number of bytes of send data excluding 
the terminator (CR)

+2 to 
+249

Send data (ASCII) Send data up to 496 bytes maximum
Specify in ASCII.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 to 00FA (3 to 250 decimal)

+1 Send data byte length 
(4 digits Hex)

0001 to 01F0 (1 to 496 decimal)
The number of bytes of send data excluding 
the terminator (CR)

+2 to 
+249

Send data (ASCII) Send data up to 496 bytes maximum
Specify in ASCII.

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits BCD)
0001 to 00FA (1 to 250 decimal)

+1 to 
+249

Receive data (ASCII) When the receive data exceed 498 bytes, 
only 498 bytes are stored.

First word of 
send data

Number of send data words+0

+1

+2

+3

+128

+249

Send data

Send data byte length

Send data

Send data

•
•

Send data CR

Receive data 
storage words

Number of receive data words+0

+1

+2

+126

+249

Receive data

Receive data

Receive data

Receive data

•
•
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High Calibration Set (Sequence No. 446 (Hex 01BE))
This sequence sets the Laser Micrometer’s high calibration.

Send Data Word Allocation (3rd Operand of PMCR(260))
Allocations are the same as for sequence No. 404 (Calibration Set) except that the LC gauge dimension in
words +4 to +5 are not used.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Use sequences No. 446 (High calibration set) and No. 447 (Low calibration set) to calibrate the Laser
Micrometer. If sequence No. 404 (Calibration Set) is used, both the high and low calibration gauges
must be set, and the high calibration and low calibration gauges cannot be exchanged.

2. The HC gauge dimension must be set with 3 digits for the integer portion and 4 digits for the decimal
portion.

Low Calibration Set (Sequence No. 447 (Hex 01BF))
This sequence sets the Laser Micrometer’s low calibration.

Send Data Word Allocation (3rd Operand of PMCR(260))
Allocations are the same as for sequence No. 404 (Calibration Set) except that the HC gauge dimension in
words +1 to +3 are not used.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Use sequences No. 446 (High calibration set) and No. 447 (Low calibration set) to calibrate the Laser
Micrometer. If sequence No. 404 (Calibration Set) is used, both the high and low calibration gauges
must be set, and the high calibration and low calibration gauges cannot be exchanged.

2. The LC gauge dimension must be set with 3 digits for the integer portion and 4 digits for the decimal
portion.
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Appendix L
Visual Inspection System Protocol

The Visual Inspection System Protocol is used to make various settings or control remotely the Visual Recog-
nition Device connected to the Serial Communications Unit/Board via RS-232C cable.

Protocol Configuration
The configuration of the Visual Inspection System Protocol is shown below.

Sequence
No.

Communications 
sequence name

Function Ladder interface Notes

Send word 
allocation

Receive word 
allocation

450 (01C2) Measurement execu-
tion (F200)

Carries out one measurement one and 
stores the measurement results in the 
specified words.

No Yes

451 (01C3) Continuous measure-
ment execution (scan) 
(F200)

Carries out continuously setting the 
F200 and storing the measurement 
results in the specified words.

No Yes

452 (01C4) Continuous measure-
ment execution (inter-
rupt) (F200)

Carries out continuously setting the 
F200 and storing the measurement 
results in the specified words.

No Yes See 
Note 3

453 (01C5) Reference object regis-
tration (group) (F200)

Performs reference position registration 
and evaluation criterion registration at 
the same time.

No No

454 (01C6) Reference object regis-
tration (reference posi-
tion) (F200)

Registers the reference position for mea-
suring the amount of position displace-
ment when a position displacement 
compensation is used.

No No

455 (01C7) Reference object regis-
tration (evaluation crite-
rion) (F200)

Registers the reference value to discrim-
inate the output format.

No No

456 (01C8) Evaluation condition 
change (F200)

Changes the upper and lower limit val-
ues of the evaluation condition of the 
designated output No.

Yes No

457 (01C9) Arbitrary measurement 
value acquisition (F200)

Stores the measurement values of arbi-
trary measurement item regardless of 
output format in the specified words.

Yes Yes

460 (01CC) Measurement execu-
tion (F300)

Carries out one measurement and 
stores the measurement results in the 
specified words.

No Yes

461 (01CD) Continuous measure-
ment execution (scan) 
(F300)

Carries out continuously setting the 
F300 and storing the measurement 
results in the specified words.

No Yes

462 (01CE) Continuous measure-
ment execution (inter-
rupt) (F300)

Carries out continuously setting the 
F300 and storing the measurement 
results in the specified words.

No Yes See 
Note 3

463 (01CF) Reference object regis-
tration command 1 exe-
cution (F300)

Performs a measurement for the input 
image and updates the reference object 
data of the full window.

No No

464 (01D0) Reference object regis-
tration command 2 exe-
cution (F300)

Performs a measurement for the input 
image and updates the reference object 
data of the full window

Yes No

465 (01D1) Illumination fluctuation 
follow execution (F300)

Executes an illumination fluctuation fol-
low.

No No

470 (01D6) Measurement execu-
tion and positioning 
(F350)

Carries out one measurement and 
stores the measurement results in the 
specified words.

No Yes
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Note 1. The hexadecimal equivalents of sequences numbers are given in parentheses.

2. Ladder Interface Settings
YES: User settings are required for the 3rd and 4th operands of PMCR(260).
NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).

Receive word allocation: Set the constant 0000 for the 4th operand (D).

3. Sequences No. 452 and No. 462 (Continuous Measurement Execution with Interrupt) are not sup-
ported by the CS1W-SCU21 and CJ1W-SCU41 Serial Communications Units. A protocol syntax error
will occur if an attempt is made to execute either sequence with a Serial Communications Unit.
Do not set an EM bank as the receive storage word for interrupt notification. A protocol syntax error
will occur if an EM banks is set.

471 (01D7) Camera designation 
and positioning (F350)

Designates the camera for measure-
ment.

Yes No

472 (01D8) Scene switching and 
positioning (F350)

Switches to a designated scene No. Yes No

473 (01D9) Inspection execution 
and character inspec-
tion (F350)

Carries out one inspection and outputs 
inspection results to the video monitor.

No No

474 (01DA) Character string inspec-
tion and character 
inspection (F350)

Changes the inspection character string 
of a designated inspection area No. to a 
designated character string.

Yes No

480 (01E0) Camera change 
(decrease by 1) (F200/
300)

Decreases the display camera No. by 1. No No

481 (01E1) Camera change 
(increase by 1) (F200/
300)

Increases the display camera No. by 1. No No

482 (01E2) Binary level modification 
(F200/300)

Modifies the binary levels (upper limit 
and lower limit values) of a designated 
window number No. 

Yes No

483 (01E3) Reset (F200/300) Resets the F200/F300. No No

490 (01EA) Scene switch (decrease 
by 1)

Decreases the scene No. by 1. No No

491 (01EB) Scene switch (increase 
by 1)

Increases the scene No. by 1. No No

492 (01EC) Scene switch (arbitrary) Switches to a designated scene No. Yes No

493 (01ED) Measurement, inspec-
tion termination

Terminates the measurement and 
returns to the home menu.

No No

494 (01EE) General-purpose com-
mand (send)

Sets and executes commands that are 
otherwise not supported.

Yes No

495 (01EF) General-purpose com-
mand send/(receive)

Sets and executes commands that are 
otherwise not supported.

Yes Yes

Sequence
No.

Communications 
sequence name

Function Ladder interface Notes

Send word 
allocation

Receive word 
allocation
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Connections
The connections for using the Visual Inspection System Protocol are shown below.

RS-232C Connections

• For RS/CS Flow Control

Pin No. Signal name Abbreviation

1 Protective ground or earth FG (GND)

2 Send data SD (TXD)

3 Receive data RD (RXD)

4 Request to send RS (RTS)

5 Clear to send CS (CTS)

6 Data set ready DR (DSR)

7 Signal ground SG (GND)

8 Carrier detection (Data word receive) CD (DCD)

20 Data terminal ready ER (DTR)

RS-232C port

RS-232C Unit
→

F200/300/350

RS-232C

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

PC PS

25

14

13

1

Serial Communications Unit/
Board: D-sub 9 pin (female)

Signal Name Signal NamePin No. Pin No.

F300-E: 
D-sub 25 pin (female)

1

SD (TXD)

RD (RXD)
RTS
CTS
DSR
SG
DTR

FG

SD (TXD)

RD (RXD)
RTS
CTS

DSR

SG
CD (DCD)

DTR

2
3
4
5
7
9
8

20

2
3
4
5
6
7
8

Signal Name Signal NamePin No. Pin No.

Serial Communications Unit/
Board: D-sub 9 pin (female)

F300-E: 
D-sub 25 pin (female)

1

SD (TXD)
RD (RXD)
RTS
CTS

DSR
SG
DTR
FG

SD (TXD)

RD (RXD)
RTS
CTS

DSR

SG
CD (DCD)

DTR

2
3
4
5
7
9
8

2
3
4
5
6
7
8
20
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Measurement Execution (F200) (Sequence No. 450 (Hex 01C2))
This sequence carries out one measurement and stores the measurement results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Note 1. Only one output No. can be stored.

2. The ranges of measurement values are as follows:
For calibration OFF setting: –2147483.648 to 2147483.647
For calibration ON setting: –9999999.999 to 9999999.999

3. If a measurement value exceeds the range of measurement values when calibration is turned off, un-
defined data is stored in the specified words.

Continuous Measurement Execution (Scan) (F200) 
(Sequence No. 451 (Hex 01C3))
This sequence carries out continuously the setting of the F200 and stores measurement results in the specified
words. The scan notification method is used for the receive data.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Content (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0006

+1 Output No. (2 digits BCD) 00 to 07

+2 Evaluation result (1 digit BCD) 0: OK
1: NG

+3 to +5 Measurement value (decimal portion) 
(3 digits BCD)

Measurement value (integer portion) 
(7 digits BCD)

Measurement value (sign) 
(1 digit)

Integer portion

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

(Undefined) Output No.

(Undefined)

Measurement value

Evaluation 
result

Decimal portion

0Sign

Example
–123.456

+3

+4

+5

3456

0012

Example
+123.456

+3

+4

+5

3456

0012

F000 0000

F is stored for negative values.

Integer portion

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

(Undefined) Output No.

(Undefined)

Measurement value

Evaluation 
result

Decimal portion

0Sign
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Note 1. Only one output No. can be designated.

2. Turn ON the Abort Switch to end this sequences. Abort Switches for port 1 are CIO 190003 for the
Serial Communications Board and CIO 1500 + 25 x unit number, bit 03 for Serial Communications
Units. Abort Switches for port 2 are CIO 190011 for the Serial Communications Board and CIO 1500
+ 25 x unit number, bit 11 for Serial Communications Units.

3. The ranges of measurement values are as follows:
For calibration OFF setting:–2147483.648 to 2147483.647
For calibration ON setting: –9999999.999 to 9999999.999

4. If a measurement value exceeds the range of measurement values when calibration is turned off, un-
defined data is stored in the specified words.

Continuous Measurement Execution (Interrupt) (F200) 
(Sequence No. 452 (Hex 01C4))
This sequence carries out continuously setting the F200 and stores measurement results in the specified
words. The interrupt notification method is used for the receive data. The interrupt No. is 102.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Content (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0006

+1 Output No. (2 digits BCD) 00 to 07

+2 Evaluation result (1 digit BCD) 0: OK
1: NG

+3 to +5 Measurement value (decimal portion) 
(3 digits BCD)

Measurement value (integer portion) 
(7 digits BCD)

Measurement value (sign) 
(1 digit)

Example
–123.456

+3

+4

+5

3456

0012

Example
+123.456

+3

+4

+5

3456

0012

F000 0000

F is stored for negative values.

Offset Content (data format) Data
+0 Number of receive data words 

(4 digits BCD)
0006

+1 Output No. (2 digits BCD) 00 to 07

+2 Evaluation result (1 digit BCD) 0: OK
1: NG

+3 to +5 Measurement value (decimal portion) 
(3 digits BCD)

Measurement value (integer portion) 
(7 digits BCD)

Measurement value (sign) 
(1 digit)

Integer portion

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

(Undefined) Output No.

(Undefined)

Measurement value

Evaluation 
result

Decimal portion

0Sign

Example
–123.456

+3

+4

+5

3456

0012

Example
+123.456

+3

+4

+5

3456

0012

F000 0000

F is stored for negative values.
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Note 1. Only one output No. can be designated.

2. Turn ON the Abort Switch to end this sequences. Abort Switches for port 1 are CIO 190003 for the
Serial Communications Board and CIO 1500 + 25 x unit number, bit 03 for Serial Communications
Units. Abort Switches for port 2 are CIO 190011 for the Serial Communications Board and CIO 1500
+ 25 x unit number, bit 11 for Serial Communications Units.

3. The ranges of measurement values are as follows:
For calibration OFF setting:–2147483.648 to 2147483.647
For calibration ON setting:–9999999.999 to 9999999.999

4. If a measurement value exceeds the range of measurement values when calibration is turned off, un-
defined data is stored in the specified words.

5. Sequences No. 452 and No. 462 (Continuous Measurement Execution with Interrupt) are not sup-
ported by the CS1W-SCU21 and CJ1W-SCU41 Serial Communications Units. A protocol syntax error
will occur if an attempt is made to execute either sequence with a Serial Communications Unit.
Do not set an EM bank as the receive storage word for interrupt notification. A protocol syntax error
will occur if an EM banks is set.

Reference Object Registration (Group) (F200) 
(Sequence No. 453 (Hex 01C5))
This sequence performs reference position registration and criterion registration at the same time.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Reference Object Registration (Reference Position) (F200) 
(Sequence No. 454 (Hex 01C6))
This sequence registers the reference position for measuring the amount of position displacement when a
position displacement compensation is used.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Reference Object Registration (Criterion) (F200) 
(Sequence No. 455 (Hex 01C7))
This sequence registers a reference value to discriminate the output format.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Evaluation Condition Change (F200) (Sequence No. 456 (Hex 
01C8))
This sequence changes the upper and lower limit values of evaluation condition of the designated output No.
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Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Only one output No. can be designated.

2. Enter values so that upper limit ≥ lower limit.

3. Enter upper limit and lower limit values within the range –2147483.648 to 2147483.648.

Arbitrary Measurement Value Acquisition (F200) 
(Sequence No. 457 (Hex 01C9))
This sequence stores measurement values of arbitrary measurement items regardless of output format in the
specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Content (data format) Data
+0 Number of send data words 

(4 digits Hex)
000A (0010 decimal)

+1 Output No. (2 digits BCD) 00 to 07

+2 to +5 Upper limit value (decimal portion) 
(3 digits BCD)

Upper limit value (integer portion) 
(7 digits BCD)

Upper limit value (sign) (ASCII 2 digits)

+6 to +9 Lower limit value (decimal portion) 
(3 digits BCD)

Same as upper limit.

Lower limit value (integer portion) 
(7 digits BCD)

Lower limit value (sign) (ASCII 2 digits)

Integer portion

First word of send 
data

Number of send data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

(Undefined) Output No.
(Undefined)

Upper limit value

Decimal portion

(Undefined)

Sign (Undefined)

Integer portion

(Undefined)

Lower limit value

Decimal portion

(Undefined)

Sign (Undefined)

Example
–123.456

+2

+3

+4

+5

0567

1234

Example
+123.456

+2

+3

+4

+5

0678

2345

0000 0001

2D00 3000

First word of 
send data

Number of send data words+0

+1

+2

(Undefined) Data 1

(Undefined) Data 2
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Receive Data Word Allocation (4th Operand of PMCR(260))

Note 1. Only one output No. can be designated.

2. Measurement is not performed with this command. The measurement results of the last measure-
ment will be stored in the specified words.

3. This command can acquire only the measurement value of the window No. set by output format.

4. For data 1 and 2, the receive data is compared with the send data. If the receive data is not the same
as the send data, the following flags will be turned ON: The flags for port 1 are CIO 190914 for the
Serial Communications Board and CIO 1500 + 25 x unit number +9, bit 14 for Serial Communications
Units. The flags for port 2 are CIO 1919114 for the Serial Communications Board and CIO 1500 + 25
x unit number +19, bit 14 for Serial Communications Units.

5. The ranges of measurement values are as follows:
For calibration OFF setting: –2147483.648 to 2147483.647
For calibration ON setting: –9999999.999 to 9999999.999

6. If a measurement value exceeds the range of measurement values when calibration is turned off, un-
expected data is stored in the specified words.

Offset Content (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003

+1 Data 1 (2 digits BCD) 00: Area
01: Center of gravity x
02: Center of gravity y
03: Main axis angle
04: Output format
05: Reference value of output format
06: X displacement
07: Y displacement
08: Angle displacement
09: X reference position
10: Y reference position
11: Angle reference position

+2 Data 2 (2 digits BCD) When 00 to 03 is set to data 1
Window No.: 00 to 07
When 04 to 05 is set to data 1
Output No.: 00 to 07
When 06 to 11 is set to data 1
Camera No.: 00 to 01

Offset Content (data format) Data
+0 Number of receive data words 

(4 digits BCD)
0004

+1 to +3 Measurement value (decimal portion) 
(3 digits BCD)

Measurement value (integer portion) 
(7 digits BCD)

Measurement value (sign) 
(1 digit)

(Undefined)

Integer portion

Receive data 
storage words

Number of receive data words+0
+1

+2

+3

Measurement value

Decimal portion

Sign 0

Example
–123.456

+3

+4

+5

3456

0012

Example
+123.456

+3

+4

+5

3456

0012

F000 0000

F is stored for negative values.
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Measurement Execution (F300) (Sequence No. 460 (Hex 01CC))
This sequence carries out one measurement and stores measurement results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Note 1. Exponential expressions are used for numbers larger than 9999999.999 and smaller than –999999.9.

2. The number of measurement items is up to 5, but only one window number can be read.

3. The ranges of measurement values are as follows:
For calibration OFF setting: –2147483.648 to 2147483.648
For calibration ON setting: –9999999.999 to 9999999.999

Offset Content (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0006: 1 measurement item
0009: 2 measurement items
000C: 3 measurement items
000F: 4 measurement items
0012: 5 measurement items

+1 Window number (2 digits BCD) 00 to 07

+2 Evaluation result (1 digit BCD) 0: OK
1: NG

+3 to +5 Measurement value (decimal portion) 
(3 digits BCD)

Measurement value (integer portion) 
(7 digits BCD)

Measurement value (sign) 
(1 digit)

+6 to +8 Same as +3 to +5. Same as +3 to +5.

+9 to 
+11

Same as +3 to +5. Same as +3 to +5.

+12 to 
+14

Same as +3 to +5. Same as +3 to +5.

+15 to 
+17

Same as +3 to +5. Same as +3 to +5.

Integer portion

Receive data
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+15

+16

+17

(Undefined) Window No.

(Undefined)

Data 1

Evaluation
 result

Decimal portion

Sign 0

Integer portion Data 2

Decimal portion

Sign 0

Integer portion Data 3

Decimal portion

Sign 0

Integer portion Data 4

Decimal portion

Sign 0

Integer portion Data 5

Decimal portion

Sign 0

Example
–123.456

+3

+4

+5

3456

0012

Example
+123.456

+3

+4

+5

3456

0012

F000 0000

F is stored for negative values.
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4. The priority of measurement items being output are as follows:
Area
Center of gravity X, Center of gravity Y
Displacement in center of gravity X (reserved), displacement in center of gravity Y (reserved)
Main axis angle
Main axis angle aberration (reserved)
Edge angle
Edge angle (reserved)
Center X, center Y
Center X aberration (reserved), center Y aberration (reserved)
Inclination
Inclination aberration (reserved)
Intersecting point X, intersecting point Y
Intersecting point X aberration (reserved), intersecting point Y aberration (reserved)

Continuous Measurement Execution (Scan) (F300) 
(Sequence No. 461 (Hex 01CD))
This sequence carries out continuously the settings of F300 and stores measurement results in the specified
words.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Integer portion

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+15

+16

+17

(Undefined) Window No.

(Undefined)

Data 1

Evaluation 
result

Decimal portion

Sign 0

Integer portion Data 2

Decimal portion

Sign 0

Integer portion Data 3

Decimal portion

Sign 0

Integer portion Data 4

Decimal portion

Sign 0

Integer portion Data 5

Decimal portion

Sign 0
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Note 1. Exponential expressions are used for numbers larger than 9999999.999 and smaller than –999999.9.

2. The number of measurement items are up to 5, but only one window number can be read.

3. The range of measurement values are as follows:
For calibration OFF setting: –2147483.648 to 2147483.648
For calibration ON setting: –9999999.999 to 9999999.999

4. The priority order of measurement items being output are as follows:
Area
Center of gravity X, Center of gravity Y
Displacement in center of gravity X (reserved), displacement in center of gravity Y (reserved)
Main axis angle
Main axis angle aberration (reserved)
Edge angle
Edge angle (reserved)
Center X, center Y
Center X displacement (reserved), center Y displacement (reserved)
Inclination
Inclination displacement (reserved)
Intersecting point X, intersecting point Y
Intersecting point X displacement (reserved), intersecting point Y displacement (reserved)

Offset Content (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0006: 1 measurement item
0009: 2 measurement items
000C: 3 measurement items
000F: 4 measurement items
0012: 5 measurement items

+1 Window No. (2 digits BCD) 00 to 07

+2 Evaluation result (1 digit BCD) 0: OK
1: NG

+3 to +5 Measurement value (decimal portion) 
(3 digits BCD)

Measurement value (integer portion) 
(7 digits BCD)

Measurement value (sign) 
(1 digit)

+6 to +8 Same as +3 to +5. Same as +3 to +5.

+9 to 
+11

Same as +3 to +5. Same as +3 to +5.

+12 to 
+14

Same as +3 to +5. Same as +3 to +5.

+15 to 
+17

Same as +3 to +5. Same as +3 to +5.

Example
–123.456

+3

+4

+5

3456

0012

Example
+123.456

+3

+4

+5

3456

0012

F000 0000

F is stored for negative values.
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Continuous Measurement Execution (Interrupt) (F300) 
(Sequence No. 462 (Hex 01CE))
This sequence carries out continuously setting the F300 and stores measurement results in the specified
words. The interrupt notification method is used for the receive data. The interrupt No. is 102.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Note 1. Exponential expressions are used for numbers larger than 9999999.999 and smaller than –999999.9.

2. The number of measurement items is up to 5, but only one window number can be read.

Offset Content (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0006: 1 measurement item
0009: 2 measurement items
000C: 3 measurement items
000F: 4 measurement items
0012: 5 measurement items

+1 Window No. (2 digits BCD) 00 to 07

+2 Evaluation result (1 digit BCD) 0: OK
1: NG

+3 to +5 Measurement value (decimal portion) 
(3 digits BCD)

Measurement value (integer portion) 
(7 digits BCD)

Measurement value (sign) 
(1 digit)

+6 to +8 Same as +3 to +5. Same as +3 to +5.

+9 to 
+11

Same as +3 to +5. Same as +3 to +5.

+12 to 
+14

Same as +3 to +5. Same as +3 to +5.

+15 to 
+17

Same as +3 to +5. Same as +3 to +5.

Integer portion

Receive data 
storage words

Number of receive data words+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+10

+11

+12

+13

+14

+15

+16

+17

(Undefined) Window No.

(Undefined)

Data 1

Evaluation 
result

Decimal portion

Sign 0

Integer portion Data 2

Decimal portion

Sign 0

Integer portion Data 3

Decimal portion

Sign 0

Integer portion Data 4

Decimal portion

Sign 0

Integer portion Data 5

Decimal portion

Sign 0

Example
–123.456

+3

+4

+5

3456

0012

Example
+123.456

+3

+4

+5

3456

0012

F000 0000

F is stored for negative values.
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3. The ranges of measurement values are as follows:
For calibration OFF setting:–2147483.648 to 2147483.648
For calibration ON setting:–9999999.999 to 9999999.999

4. The priority of measurement items being output are as follows:
Area
Center of gravity X, Center of gravity Y
Displacement in center of gravity X (reserved), displacement in center of gravity Y (reserved)
Main axis angle
Main axis angle displacement (reserved)
Edge angle
Edge angle (reserved)
Center X, center Y
Center X displacement (reserved), center Y displacement (reserved)
Inclination
Inclination displacement (reserved)
Intersecting point X, intersecting point Y
Intersecting point X displacement (reserved), intersecting point Y displacement (reserved)

5. Sequences No. 452 and No. 462 (Continuous Measurement Execution with Interrupt) are not sup-
ported by the CS1W-SCU21 and CJ1W-SCU41 Serial Communications Units. A protocol syntax error
will occur if an attempt is made to execute either sequence with a Serial Communications Unit.
Do not set an EM bank as the receive storage word for interrupt notification. A protocol syntax error
will occur if an EM banks is set.

Reference Object Registration Command 1 Execution (F300) 
(Sequence No. 463 (Hex 01CF))
This sequence performs a measurement for the input image and updates reference object data of the full win-
dow.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Reference Object Registration Command 2 Execution (F300) 
(Sequence No. 464 (Hex 01D0))
This sequence performs a measurement for the input image and updates the reference object data of a desig-
nated window.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002

+1 Window No. (1 digit BCD) 0 to 7

First word of send 
data

Number of send data words+0

+1 (Undefined) Window No.
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Illumination Fluctuation Follow Execution (F300) 
(Sequence No. 465 (Hex 01D1))
This sequence executes an illumination fluctuation follow.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Measurement Execution and Positioning (F350) 
(Sequence No. 470 (Hex 01D6))
This sequence carries out one measurement and stores the measurement results in the specified words.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))

Note 1. The number of models that can be stored in a designated word is 1.

2. If a measurement is carried out without executing a camera designation, a measurement is executed
for all cameras in which the measurement model is registered.

3. When the correlation value is less than 70 and the measurement value overflows, the following flags
will be turned ON. The flags for port 1 are CIO 190914 for the Serial Communications Board and CIO

Offset Content (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0007

+1 to +2 X displacement (decimal portion) 
(3 digits BCD)

X displacement (integer portion) 
(3 digits BCD)

X displacement (sign) (1 digit) 
(See note.)

+3 to +4 Y displacement (decimal portion) 
(3 digits BCD)

Y displacement (integer portion) 
(3 digits BCD)

Y displacement (sign) (1 digit)
(See note.)

+5 to +6 Correlation value (decimal portion) 
(3 digits BCD)

Correlation value (integer portion) 
(3 digits BCD)

Correlation value (sign) (1 digit)
(See note.)

Integer portion

Receive data 
storage words

Number of receive data words+0

+1
X displacement

Decimal portion

Sign+2

+3

Integer portion Y displacement
Decimal portion

Sign+4

+5

Integer portion Correlation value
Decimal portion

Sign+6 0

Example
–123.456

+1

+2

3456

F012

Example
+123.456

+1

+2

3456

0012

F is stored for negative values.

Example
–123.456

+1

+2

3456

F012

Example
+123.456

+1

+2

3456

0012

F is stored for negative values.

Example
–12.345

+1

+2

2345

F001

Example
+12.345

+1

+2

2345

0001

F is stored for negative values.
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1500 + 25 x unit number +9, bit 14 for Serial Communications Units. The flags for port 2 are CIO
1919114 for the Serial Communications Board and CIO 1500 + 25 x unit number +19, bit 14 for Serial
Communications Units.

4. Data to be output is within the range 999.999 (upper limit) to –999.999 (lower limit).

5. Retry processing is not performed for this sequence.

6. Turn the Abort Bit ON and then OFF to end this sequence.

Camera Designation and Positioning (F350) (Sequence No. 471 
(Hex 01D7))
This sequence designates the cameras for measurement.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Set values so that the first camera No.< last camera No.

2. If a designated camera No. is abnormal, the following flags will be turned ON. The flags for port 1 are
CIO 190914 for the Serial Communications Board and CIO 1500 + 25 x unit number +9, bit 14 for
Serial Communications Units. The flags for port 2 are CIO 191914 for the Serial Communications
Board and CIO 1500 + 25 x unit number +19, bit 14 for Serial Communications Units.

Scene Switching and Positioning (F350) (Sequence No. 472 (Hex 
01D8))
This sequence switches to a designated scene No.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. If a scene No. is abnormal, the following flags will be turned ON. The flags for port 1 are CIO 190914
for the Serial Communications Board and CIO 1500 + 25 x unit number +9, bit 14 for Serial Commu-
nications Units. The flags for port 2 are CIO 191914 for the Serial Communications Board and CIO
1500 + 25 x unit number +19, bit 14 for Serial Communications Units.

2. Retry processing is not performed for this sequence.

Offset Content (data format) Data
+0 Number of send data words 

(4 digit Hex)
0003

+1 First camera No. (1 digit BCD) 0 to 7

+2 Last camera No. (1 digit BCD) 0 to 7

First word of 
send data

Number of send data words+0

+1

+2

(Undefined) First camera 
No. 

(Undefined) Last camera 
No.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0002

+1 Scene No. (2 digits BCD) 00 to 15

First word of 
send data

Number of send data words+0

+1 (Undefined) Scene No.
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3. Turn ON the Abort Switch to end this sequence. 

Inspection Execution and Character Inspection (F350) 
(Sequence No. 473 (Hex 01D9))
This sequence carries out one inspection and outputs the inspection results to a video monitor.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Character String Inspection and Character Inspection (F350) 
(Sequence No. 474 (Hex 01DA))
This sequence changes the inspection character string of a designated inspection area No. to a designated
character string.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Camera Change (Decrease by 1) (F200/300) (Sequence No. 480 
(Hex 01E0))
This sequence decreases the display camera No. by 1.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Camera Change (Increase by 1) (F200/300) (Sequence No. 481 
(Hex 01E1))
This sequence increases the display camera No. by 1.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0004 to 000F (0004 to 0015 decimal)

+1 Number of designated character 
strings (4 digits Hex)

0000 to 0018 (0000 to 0024 decimal)

+2 Inspection area No. 
(1 digit BCD)

0 to 7

+3 to Number of designated character 
strings (ASCII)

Designated character string

Designated character string

First word of send 
data

Number of send data words+0

+1

+2

+3

(Undefined) Number of designated character strings

Inspection area No.

~ ~
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Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Binary Level Modification (F200/300) (Sequence No. 482 (Hex 
01E2))
This sequence modifies the binary levels (upper limit and lower limit values) of a designated output No. (F200)
or window number No. (F300).

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note Enter values so that the upper limit ≥ lower limit.

Reset (F200/300) (Sequence No. 483 (Hex 01E3))
This sequence resets the F200/F300 (to starting status).

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Scene Switching (Decrease by 1) (Sequence No. 490 (Hex 
01EA))
This sequence decreases the scene No. by 1.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Scene Switching (Increase by 1) (Sequence No. 491 (Hex 01EB))
This sequence increases the scene No. by 1.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0004

+1 Window No. (1 digit BCD) 0 to 7

+2 Upper limit value (3 digits BCD) 000 to 255

+3 Lower limit value (3 digits BCD) 000 to 255

First word of 
send data

Number of send data words+0

+1

+2

+3

(Undefined) Upper limit value

(Undefined)

Lower limit value(Undefined)

Window No. or Output No.
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Scene Switching (Arbitrary) (Sequence No. 492 (Hex 01EC))
This sequence switches to a designated scene No. 

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Measurement, Inspection Termination (Sequence No. 493 (Hex 
01ED))
This sequence terminates the measurement and returns to the home menu.

Send Data Word Allocation (3rd Operand of PMCR(260))
None.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

General-purpose Command (Send) (Sequence No. 494 (Hex 
01EE))
This sequence can set and execute commands that are not otherwise supported. The delimiter (CR+LF) is
automatically attached to the send data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. The processing depends on the command.

2. For a command with a response, use sequence #495.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits BCD)
0002

+1 Scene No. (2 digits BCD) 00 to 15

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 to 00FA (3 to 250 decimal)

+1 Command length (4 digits Hex) 0001 to 01F0 (1 to 496 decimal)

+2 to Command (ASCII) Specify ASCII data.

First word of 
send data

Number of send data words+0

+1 (Undefined) Scene No.

Command length

(Undefined)

First word of 
send data

Number of send data words+0

+1

+2 Command

~ ~
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General-purpose Command (Send/Receive) (Sequence No. 495 
(Hex 01EF))
This sequence can set and execute commands that are not otherwise supported. The delimiter (CR+LF) is
automatically attached to the send data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
The reception data is stored in the reception data words without the delimiter (CR+LF),

Note 1. The processing depends on the command.

2. For a command without a response, use sequence #495.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0003 to 00FA (3 to 250 decimal)

+1 Command length (4 digits Hex) 0001 to 01F0 (1 to 496 decimal)

+2 to Command (ASCII) Specify ASCII data.

Offset Contents (data format) Data
+0 Number of receive data words 

(4 digits Hex)
0003 to 00FA (3 to 250 decimal)

+1 Command length (4 digits Hex) 0001 to 01F0 (1 to 496 decimal)

+2 to Command (ASCII) ASCII data is returned.

Command length

(Undefined)

First word of 
send data

Number of send data words+0

+1

+2 Command

~ ~

Command length

(Undefined)

Receive data 
storage words

Number of receive data words+0

+1

+2 Command

~ ~
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V600/V620 ID Controller Protocol 

The V600/V620 ID Controller Protocol is used to make various settings or control remotely the ID Controller
Connected to the Serial Communications Unit/Board via RS-232C or RS-422 cable.

Protocol Configuration
The configuration of the V600/V620 ID Controller Protocol is shown below.

Sequence 
No.

Communications 
sequence name

Function Ladder interface

Send word 
allocation

Receive word 
allocation

500 (01F4) Read (ASCII/1) Used when the number of Heads to be read 
from the Carrier is 1.

Yes Yes

501 (01F5) Read (ASCII/2) Used when the number of Heads to be read 
from the Carrier is 2.

Yes Yes

502 (01F6) Read (ASCII/4) Used when the maximum number of Heads to 
be read from the Carrier is 4.

Yes Yes

503 (01F7) Read (ASCII/8) Used when the maximum number of Heads to 
be read from the Carrier is 8.

Yes Yes

504 (01F8) Read (Hex/1) Used when the number of Heads to be read 
from the Carrier is 1.

Yes Yes

505 (01F9) Read (Hex/2) Used when the number of Heads to be read 
from the Carrier is 2.

Yes Yes

506 (01FA) Read (Hex/4) Used when the maximum number of Heads to 
be read from the Carrier is 4.

Yes Yes

507 (01FB) Read (Hex/8) Used when the maximum number of Heads to 
be read from the Carrier is 8.

Yes Yes

508 (01FC) Auto-read (ASCII/1) Used when the number of Heads to be read 
from the Carrier is 1.

Yes Yes

509 (01FD) Auto-read (Hex/1) Used when the number of Heads to be read 
from the Carrier is 1.

Yes Yes

510 (01FE) Polling Auto-read 
(ASCII)

Used when the number of Heads to be read 
from the Carrier is from 1 to 8.

Yes No

511 (01FF) Polling Auto-read 
Subcommand 
(ASCII/2)

Used when the number of Heads to be read 
from the Carrier is 2.

Yes Yes

512 (0200) Polling Auto-read 
Subcommand 
(ASCII/4)

Used when the maximum number of Heads to 
be read from the Carrier is 4.

Yes Yes

513 (0201) Polling Auto-read 
Subcommand 
(ASCII/8)

Used when the maximum number of Heads to 
be read from the Carrier is 8.

Yes Yes

514 (0202) Polling Auto-read 
(Hex)

Used when the number of Heads to be read 
from the Carrier is from 1 to 8.

Yes No

515 (0203) Polling Auto-read 
Subcommand (Hex/2)

Used when the number of Heads to be read 
from the Carrier is 2.

Yes Yes

516 (0204) Polling Auto-read 
Subcommand (Hex/4)

Used when the maximum number of Heads to 
be read from the Carrier is 4.

Yes Yes

517 (0205) Polling Auto-read 
Subcommand (Hex/8)

Used when the maximum number of Heads to 
be read from the Carrier is 8.

Yes Yes

518 (0206) Write (ASCII/1) Used when the number of Heads to be written 
to the Carrier is 1.

Yes No
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519 (0207) Write (ASCII/2) Used when the number of Heads to be written 
to the Carrier is 2.

Yes No

520 (0208) Write (ASCII/4) Used when the maximum number of Heads to 
be written to the Carrier is 4.

Yes No

521 (0209) Write (ASCII/8) Used when the maximum number of Heads to 
be written to the Carrier is 8.

Yes No

522 (020A) Write (Hex/1) Used when the number of Heads to be written 
to the Carrier is 1.

Yes No

523 (020B) Write (Hex/2) Used when the number of Heads to be written 
to the Carrier is 2.

Yes No

524 (020C) Write (Hex/4) Used when the maximum number of Heads to 
be written to the Carrier is 4.

Yes No

525 (020D) Write (Hex/8) Used when the maximum number of Heads to 
be written to the Carrier is 8.

Yes No

526 (020E) Auto-write (ASCII/1) Used when the number of Heads to be written 
to the Carrier is 1.

Yes No

527 (020F) Auto-write (Hex/1) Used when the number of Heads to be written 
to the Carrier is 1.

Yes No

528 (0210) Polling Auto-write 
(ASCII/2)

Used when the number of Heads to be written 
to the Carrier is 2.

Yes No

529 (0211) Polling Auto-write 
Subcommand 
(ASCII/2)

Used when the number of Heads to be written 
to the Carrier is 2.

Yes No

530 (0212) Polling Auto-write 
(ASCII/4)

Used when the maximum number of Heads to 
be written to the Carrier is 4.

Yes No

531 (0213) Polling Auto-write 
Subcommand 
(ASCII/4)

Used when the maximum number of Heads to 
be written to the Carrier is 4.

Yes No

532 (0214) Polling Auto-write 
(ASCII/8)

Used when the maximum number of Heads to 
be written to the Carrier is 8.

Yes No

533 (0215) Polling Auto-write 
Subcommand 
(ASCII/8)

Used when the maximum number of Heads to 
be written to the Carrier is 8.

Yes No

534 (0216) Polling Auto-write 
(Hex/2)

Used when the number of Heads to be written 
to the Carrier is 2.

Yes No

535 (0217) Polling Auto-write 
Subcommand (Hex/2)

Used when the number of Heads to be written 
to the Carrier is 2.

Yes No

536 (0218) Polling Auto-write 
(Hex/4)

Used when the maximum number of Heads to 
be written to the Carrier is 4.

Yes No

537 (0219) Polling Auto-write 
Subcommand (Hex/4)

Used when the maximum number of Heads to 
be written to the Carrier is 4.

Yes No

538 (021A) Polling Auto-write 
(Hex/8)

Used when the maximum number of Heads to 
be written to the Carrier is 8.

Yes No

539 (021B) Polling Auto-write 
Subcommand (Hex/8)

Used when the maximum number of Heads to 
be written to the Carrier is 8.

Yes No

540 (021C) Data check Writes and verify the CRC code for the check 
blocks designated by the user.

Yes Yes

541 (021D) Control management Performs I/O or an I/O read. Yes Yes

542 (021E) Error information read Reads information from the latest error log. Yes Yes

543 (021F) Command processing 
cancel

Cancels command processing except polling 
command processing and returns to the com-
mand waiting status.

Yes Yes

Sequence 
No.

Communications 
sequence name

Function Ladder interface

Send word 
allocation

Receive word 
allocation
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Note 1. The hexadecimal equivalents of sequences numbers are given in parentheses

2. Ladder Interface Settings
YES: User settings are required for the 3rd and 4th operands of PMCR(260).
NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).

Receive word allocation: Set the constant 0000 for the 4th operand (D).

3. The Read/Write Head is abbreviated as R/W Head and the Data Carrier is abbreviated as simply Car-
rier in this appendix.

Connections
Connections when using the V600/V620 ID Controller Protocol are shown below.

RS-232C Connections

544 (0220) Polling auto-read 
command processing 
cancel

Cancels polling auto-read processing. Yes Yes

545 (0221) Polling auto-write 
command processing 
cancel

Cancels polling auto-write processing. Yes Yes

546 (0222) General-purpose 
command

Sends arbitrary data and stores receive data to 
receive data words.

Yes Yes

Sequence 
No.

Communications 
sequence name

Function Ladder interface

Send word 
allocation

Receive word 
allocation

RS-232C port ID Controller

Head Data Carrier

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

PC PS

RS-232C

RS-232C

Serial Communications Unit/Board 
D-sub 9 pin (female) 

Signal Pin No.

ID Controller (CD1D): 
D-sub 9 pin (female) 

Shield

SignalPin No.

FG

SD

RD

RTS

CTS

SG

GR

SD

RD

RTS

CTS

SG

1

2

3

4

5

9

1

2

3

4

5

9
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RS-422 Connections

Note 1. Ground the cable shield at either the ID Controller or the Serial Communications Unit/Board to pre-
vent malfunction.

2. Turn ON the pin 6 on DIP switch SW6 to set the host communications procedure to the 1-to-N proce-
dure for 1-to-N connections.

Serial Communications Unit/Board: 
D-sub 9 pin (female) 

ID Controller (CA1A): 
D-sub 25 pin (female) 

Shield

Up to 16 units can be connected

RS-422A/485 port ID Controller

Head Data Carrier

ID Controller

Head Data Carrier

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

PSPC

RS-422

RS-422

Shield

Signal 
name Pin No.

Signal 
namePin No.

Serial Communications Board/Unit: 
D-sub 9 pin (female) 

ID Controller (CD1D): 
D-sub 9 pin (female) 

FG Hood

1
3
5

6
7

9

RDB
SG
SDB

RDA
FG

SDA

8
2
6

1

RDB

SDB
RDA

SDA
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DIP Switch Settings
V600/620-CD1D DIP Switches

DIP Switch 1

Baud rate 
(bps)
2,400
4,800
9,600
19,200

Display mode
Error display mode
I/O display mode

Local communications mode setting
Speed priority setting
Distance priority setting

1 2 3 4 5 6 7 8

7
7
7
7
8
8
8
8

2
2
1
1
2
1
1
1

Data 
length (bit)

STOP 
bits (bit)

Parity type

E
O

O

E

N
O

N
E

•   SW7 Setting
This setting is only valid if the EEPROM-type (batteryless-
type) Data Carrier (DC) is accessed. The setting of SW7 does 
not work with the SRAM-type (battery-type) DC. SW7 must 
be set to OFF when the V620 is used.

Not used (Always keep it OFF.)
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DIP Switch 2

1 2 3 4 5 6 7 8

Communications protocol setting with host devices

1-to-N protocol
1-to-1 protocol

Unit No.
No. 0
No. 1
No. 2
No. 3
No. 4
No. 5
No. 6
No. 7

Synchronous condition
OFF (LL level)
ON (HL level)
Trailing edge
Leading edge

Note   1.   Be careful not to set to the same unit number twice.
2.   Set them to OFF for the 1-to-1 protocol.

Note   When selecting the  "1-to-N" protocol, setting is limited to 
N=1. In this case, the FCS check code may be added.

•   ID Controller Unit Number Setting (Valid Only for 1-to-N Protocol)

Not used (Always keep it OFF.)
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V600-CA�A DIP Switches

DIP Switch 1

Mode 1

1 2 3 4 5 6 7 8

Note   1.   Data length setting
7 bits: ASCII code
8 bits: JIS8 unit code

2.   Parity setting
E: Even parity
O: Odd parity
N: No parity designation

•   Baud Rate 
Setting

1=ON,   0=OFF

1 = ON,   0 = OFF

Note   Factory Setting: All OFF

SW7 and SW8: Be sure to set to OFF.

•   Communications Format

Baud rate 
(bps)

2,400
4,800
9,600
19,200

7
7
7
7
8
8
8
8

2
2
1
1
2
1
1
1

Data 
length (bit)

STOP 
bit (bit)

Parity type

E
O

O

E

N
O

N
E

1,200

(See note 1) (See note 2)

DIP Switch 2

Note   1.   Be careful not to set to the same unit number twice.
2.   Set them to OFF for the 1-to-1 protocol.

•   SW8: Receive Side Terminating Resistance Setting (Valid Only for the V600-CA2A)

1 2 3 4 5 6 7 8

•   SW7: Receive Side Terminating Resistance Setting (Valid Only for the V600-CA2A)

•   SW6: Communications Protocol Setting

•   ID Controller Unit Number Setting (Valid Only for the 1-to-N Protocol)

•   SW1 Setting
This setting is only valid if the EEPROM-type (battery-
less-type) Data Carrier (DC) is accessed. The setting 
of SW7 does not work with the SRAM-type (battery-
type) DC.

•   SW6 Setting
When selecting the 1-to-N protocol for the 
V600-CA1A/RS-232C interface, the setting is limited 
to N=1. In this case, the FCS check code may be add-
ed. 

•   Local Communications Mode Setting

Connected (ID Controller send side)
Not connected

Connected (ID Controller receive side)
Not connected

1-to-N protocol
1-to-1 protocol

Unit No.

No. 0
No. 1
No. 2
No. 3
No. 4
No. 5
No. 6
No. 7
No. 8
No. 9
No. 10
No. 11
No. 12
No. 13
No. 14
No. 15

Speed priority setting

Distance priority setting
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Read (ASCII/1) (Sequence No. 500 (Hex 01F4))
This sequence is used when the number of Heads to be read from the Carrier is 1.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Note Data from Data Carriers designated for ASCII is stored beginning with the smallest offset from the
receive data words, as shown in the following diagram.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0005 (fixed)

+1 Unit No. (2 digits BCD) 00 to 07 (CD1D)
00 to 15 (CA#A)

+2 R/W Head channel 
(CH) No. (1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+3 Leading address No.
(4 digits Hex)

0000 to FFFF

+4 Read bytes 
(2 digits Hex)

01 to F4 (1 to 244 bytes)

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 to 007B (2 to 123 decimal)

+1 to +122 Read data (ASCII) Number of read bytes stored in ASCII

First word of send 
data

Number of send data words+0

+1

+2

+3

+4

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

Receive data 
storage words

Number of receive data words+0

+1

+2

+122

Read data

~ ~
Read data

Read data

Data Carrier
Receive data storage words

Example for 5 bytes

Each byte (address) in the Data 
Carrier contains the code for one 
ASCII character.

+0
+1
+2
+3
+4

+0
+1

+2
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Read (ASCII/2) (Sequence No. 501 (Hex 01F5))
This sequence is used when the number of Heads to be read from the Carrier is 2. Up to 118 bytes of data can
be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Note Data from Data Carriers designated for ASCII is stored beginning with the smallest offset from the
receive data words.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0006 to 000A (6 to 10 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0002

+(4(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(4(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(4(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(4(N–1)+5) Read bytes 
(2 digits Hex)

01 to 76 (1 to 118 bytes)

N: Number of Heads

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 to 0120

+(60(N–1)+1) to 
+(60(N–1)+59)

Read data (ASCII) Number of read bytes store in ASCII 

N: Number of Heads

First word of send 
data

Number of Heads

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

CH 1

CH 2

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

Receive data 
storage words

Number of receive data words+0

+1

+59

+60

+61

+119

~ ~
Read data

Read data

CH 1

CH 2

Not used

Read data

~ ~
Read data
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Read (ASCII/4) (Sequence No. 502 (Hex 01F6))
This sequence is used when the maximum number of Heads to be read from the Carrier is 4. Up to 48 bytes of
data can be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0006 to 0012 (6 to 18 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0004

+(4(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(4(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(4(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(4(N–1)+5) Read bytes 
(2 digits Hex)

01 to 30 (1 to 48 bytes)

N: Number of Heads

First word of send 
data

Number of Heads

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+14

+15

+16

+17

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

CH 1

CH 2

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

~ ~
(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

4 CH

Receive data 
storage words

Number of receive data words+0

+1

+24

+25

+48

+73

+96

~ ~
Read data

Read data

CH 1

CH 2

Read data

~ ~
Read data

~ ~

~ ~
Read data

Read data

4 CH
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Note Data from Data Carriers designated for ASCII is stored beginning with the smallest offset from the
receive data words.

Read (ASCII/8) (Sequence No. 503 (Hex 01F7))
This sequence is used when the maximum number of Heads to be read from the Carrier is 8. Up to 20 bytes of
data can be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 to 0097

+(24(N–1)+1) to 
+(24(N–1)+24)

Read data (ASCII) Number of read bytes stored in ASCII

N: Number of Heads

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0006 to 0022 (6 to 34 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0008

+(4(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(4(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(4(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(4(N–1)+5) Read bytes 
(2 digits Hex)

01 to 14 (1 to 20 bytes)

N: Number of Heads

First word of send 
data

Number of Heads

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+30

+31

+32

+33

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

CH 1

CH 2

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

~ ~

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

8 CH
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Receive Data Word Allocation (4th Operand of PMCR(260))

Note Data from Data Carriers designated for ASCII is stored beginning with the smallest offset from the
receive data words.

Read (Hex/1) (Sequence No. 504 (Hex 01F8))
This sequence is used when the number of Heads to be read from the Carrier is 1.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 to 0081

+(10(N–1)+1) to 
+(10(N–1)+10)

Read data (ASCII) Number of read bytes stored in ASCII

N: Number of Heads

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0005 (fixed)

+1 Unit No. (2 digits BCD) 00 to 07 (CD1D)
00 to 15 (CA#A)

+2 R/W Head CH No. (1 digit BCD) R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+3 Leading address No.
(4 digits Hex)

0000 to FFFF

+4 Read bytes 
(2 digits Hex)

01 to 7A (1 to 122 bytes)

Receive data 
storage words Number of receive data words+0

+1

+10

+11

+20

+71

+80

~ ~
Read data

Read data

CH 1

CH 2

Read data

~ ~
Read data

~ ~

~ ~
Read data

Read data

CH 8

First word of send 
data

Number of send data words+0

+1

+2

+3

+4

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

Receive data 
storage words

Number of receive data words+0

+1

+2

+61

Read data

~ ~
Read data

Read data
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Note Data for Data Carriers designated for hexadecimal is stored beginning with the largest offset from the
receive data words, as shown in the following diagram.

Read (Hex/2) (Sequence No. 505 (Hex 01F9))
This sequence is used when the maximum number of Heads to be read from the Carrier is 2. Up to 60 bytes of
data can be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 to 003E (6 to 62 decimal)

+1 to +61 Read data (Hex) Number of read bytes stored in hexadecimal 
data

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0006 to 000A (6 to 10 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0002

+(4(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(4(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(4(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(4(N–1)+5) Read bytes 
(2 digits Hex)

01 to 3C (1 to 60 bytes)

N: Number of Heads

Data Carrier

Receive data storage words

Example for 6 bytes

Each byte (address) in the Data 
Carrier contains 2 digits.

+0
+1
+2

+0
+1

First word of send 
data

Number of Heads

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

CH 1

CH 2

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes
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Receive Data Word Allocation (4th Operand of PMCR(260))

Note Data for Data Carriers designated for hexadecimal is stored beginning with the largest offset from the
receive data words.

Read (Hex/4) (Sequence No. 506 (Hex 01FA))
This sequence is used when the maximum number of Heads to be read from the Carrier is 4. Up to 24 bytes of
data can be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 to 005B (2 to 91 decimal)

+(60(N–1)+1) to 
+(60(N–1)+30)

Read data (Hex) Number of read bytes stored in hexadecimal 
code

N: Number of Heads

Receive data 
storage words

Number of receive data words+0

+1

+30

+31

+60

+61

+90

~ ~
Read data

Read data

CH 1

CH 2

Not used

Not used

~ ~
Read data

~ ~

Read data

First word of send 
data

Number of Heads

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+14

+15

+16

+17

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

CH 1

CH 2

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

~ ~
(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

CH 4
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Receive Data Word Allocation (4th Operand of PMCR(260))

Note Data for Data Carriers designated for hexadecimal is received beginning with the largest offset from the
receive data words.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0006 to 0012 (6 to 18 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0004

+(4(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(4(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(4(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(4(N–1)+5) Read bytes 
(2 digits Hex)

01 to 18 (1 to 24 bytes)

N: Number of Heads

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 to 0055 (2 to 85 decimal)

+(24(N–1)+1) to 
+(24(N–1)+12)

Read data (Hex) Number of read bytes stored in hexadecimal 
data

Receive data 
storage words

Number of receive data words+0

+1

+12

+13

+24

+25

+36

+73

+84

~ ~
Read data

Read data

CH 1

CH 2

(Not used)

~ ~
(Not used)

~ ~

~ ~
Read data

Read data

CH 4

Read data

~ ~
Read data
459



V600/V620 ID Controller Protocol Appendix M
Read (Hex/8) (Sequence No. 507 (Hex 01FB))
This sequence is used when the maximum number of Heads to be read from the Carrier is 8. Up to 10 bytes of
data can be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0006 to 0022 (6 to 34 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0008

+(4(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the 
maximum Unit No. depending on the model)

+(4(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(4(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(4(N–1)+5) Read bytes 
(2 digits Hex)

01 to 0A (1 to 10 bytes)

N: Number of Heads

First word of send 
data

Number of Heads

+0

+1

+2

+3

+4

+5

+6

+7

+8

+9

+30

+31

+32

+33

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

CH 1

CH 2

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

~ ~

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

CH 8
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Receive Data Word Allocation (4th Operand of PMCR(260))

Note Data for Data Carriers designated for hexadecimal is sent beginning with the largest offset from the
receive data words.

Auto-read (ASCII/1) (Sequence No. 508 (Hex 01FC))
This sequence is used when the maximum number of Heads to be read from the Carrier is 1.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 500 (Read (ASCII/1)).

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 500 (Read (ASCII/1)).

Note For auto-read (AR), a response is not returned if the number of Heads is not read by the Carrier, the
Abort Bit must be turned OFF to terminate the sequence.

Auto-read (Hex/1) (Sequence No. 509 (Hex 01FD))
This sequence is used when the maximum number of Heads to be read from the Carrier is 1.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 504 (Read (Hex/1)).

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 504 (Read (Hex/1)).

Note For auto-read (AR), a response is not returned if the number of Heads is not read by the Carrier, the
Abort Bit must be turned OFF to terminate the sequence.

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 to 004C (2 to 76 decimal)

+(10(N–1)+1) to 
+(10(N–1)+5)

Read data (CH 1) (Hex) Number of read bytes stored in hexadecimal 
data

N: Number of Heads

Receive data 
storage words

Number of receive data words+0

+1

+5

+6

+10

+11

+15

+71

+75

~ ~
Read data

Read data

CH 1

CH 2

Not used

~ ~
Not used

~ ~

~ ~
Read data

Read data

CH 8

Read data

~ ~
Read data
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Polling Auto-read (ASCII) (Sequence No. 510 (Hex 01FE))
This sequence is used when the number of Heads to be read from the Carrier is from 1 to 8.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Execute Sequence No. 510 before executing Sequence No. 511, 512, 513.

2. Execute Sequence No. 544 (Polling Auto-read Command Processing Cancel) to cancel the polling
auto-read.

3. Retry processing is not performed for this sequence.

Polling Auto-read Sub-command (ASCII/2) (Sequence No. 511 
(Hex 01FF))
This sequence is used when the maximum number of Heads to be read from the Carrier is 2. Up to 118 bytes
of data can be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 501 (Read (ASCII/2)). However, the leading
address No. and number of read bytes are not used and will be the value specified for sequence #510.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 501 (Read (ASCII/2)).

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0006 to 0022 (6 to 34 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0008

+(4(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(4(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(4(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(4(N–1)+5) Read bytes 
(2 digits Hex)

If number of Heads is 2 or less
01 to 76 (1 to 118 bytes)

If number of Heads is 4 or less
01 to 30 (1 to 48 bytes)

If number of Heads is 8 or less
01 to 20 (1 to 20 bytes)

N: Number of Heads

First word of send 
data Number of Heads

+0

+1

+2

+3

+4

+5

+(4(N–1)+2)

+(4(N–1)+3)

+(4(N–1)+4)

+(4(N–1)+5)

CH 1

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

~ ~

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

CH N
 * N: Number of Heads
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Note 1. Execute Sequence No. 510 before executing Sequence No. 511.

2. Data from Data Carriers designated for ASCII is stored beginning with the smallest offset from the
receive data words.

3. Retry processing is not performed for this sequence.

Polling Auto-read Sub-command (ASCII/4) (Sequence No. 512 
(Hex 0200))
This sequence is used when the maximum number of Heads to be read from the Carrier is 4. Up to 48 bytes of
data can be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 502 (Read (ASCII/4)). However, the leading
address No. and number of read bytes are not used and will be the value specified for sequence #510.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 502 (Read (ASCII/4)).

Note 1. Execute Sequence No. 510 before executing Sequence No. 512.

2. Data from Data Carriers designated for ASCII is stored beginning with the smallest offset from the
receive data words.

3. Retry processing is not performed for this sequence.

Polling Auto-read Sub-command (ASCII/8) (Sequence No. 513 
(Hex 0201))
This sequence is used when the maximum number of Heads to be read from the Carrier is 8. Up to 20 bytes of
data can be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 503 (Read (ASCII/8)). However, the leading
address No. and number of read bytes are not used and will be the value specified for sequence #510.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 503 (Read (ASCII/8)).

Note 1. Execute Sequence No. 510 before executing Sequence No. 513.

2. Data from Data Carriers designated for ASCII is stored beginning with the smallest offset from the
receive data words.

3. Retry processing is not performed for this sequence.
463



V600/V620 ID Controller Protocol Appendix M
Polling Auto-read (Hex) (Sequence No. 514 (Hex 0202))
This sequence is used when the number of Heads to be read from the Carrier is from 1 to 8.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Execute Sequence No. 514 before executing Sequence No. 515, 516, 517.

2. Execute Sequence No. 544 (Polling Auto-read Command Processing Cancel) to cancel the polling
auto-read.

Polling Auto-read Sub-command (Hex/2) (Sequence No. 515 
(Hex 0203))
This sequence is used when the maximum number of Heads to be read from the Carrier is 2. Up to 60 bytes of
data can be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 505 (Read (Hex/2)). However, the leading
address No. and number of read bytes are not used and will be the value specified for sequence #514.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 505 (Read (Hex/2)).

Note 1. Execute Sequence No. 514 before executing Sequence No. 515.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0006 to 0022 (6 to 34 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0008

+(4(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(4(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2

+(4(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(4(N–1)+5) Read bytes 
(2 digits Hex)

If number of Heads is 2 or less
01 to 3C (1 to 60 bytes)

If number of Heads is 4 or less
01 to 18 (1 to 24 bytes)

If number of Heads is 8 or less
01 to 0A (1 to 10 bytes)

N: Number of Heads

First word of send 
data Number of Heads

+0

+1

+2

+3

+4

+5

+(4(N–1)+2)

+(4(N–1)+3)

+(4(N–1)+4)

+(4(N–1)+5)

CH 1

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

~ ~

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

(Undefined) Read bytes

CH N
 * N: Number of Heads
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2. Data from Data Carrier designated for hexadecimal is stored beginning with the largest offset from
the receive data words.

3. Retry processing is not performed for this sequence.

Polling Auto-read Sub-command (Hex/4) (Sequence No. 516 
(Hex 0204))
This sequence is used when the maximum number of Heads to be read from the Carrier is 4. Up to 24 bytes of
data can be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 506 (Read (Hex/4)). However, the leading
address No. and number of read bytes are not used and will be the value specified for sequence #514.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 506 (Read (Hex/4)).

Note 1. Execute Sequence No. 514 before executing Sequence No. 516.

2. Data from Data Carrier designated for hexadecimal is stored beginning with the largest offset from
the receive data words.

Polling Auto-read Sub-command (Hex/8) (Sequence No.517 (Hex 
0205))
This sequence is used when the maximum number of Heads to be read from the Carrier is 8. Up to 10 bytes of
data can be read for each Read/Write Head.

Send Data Word Allocation 3rd Operand of PMCR(260))
The send data word allocation is similar to that of sequence No.507 (Read (Hex/8)). However, the leading
address No. and number of read bytes are not used and will be the value specified for sequence #514.

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of sequence No.507 (Read (Hex/8)).

Note 1. Execute sequence No.514 before executing sequence No.517.

2. Data from Data Carriers designated for hexadecimal is stored beginning with the largest offset from
the receive data words.

3. Retry processing is not performed for this sequence.

Write (ASCII/1) (Sequence No.518 (Hex 0206))
This sequence is used when the number of Heads to be written to the Carrier is 1.
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Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note Write data designated for ASCII is sent beginning with the smallest offset from the send data words, as
shown in the following diagram.

Write (ASCII/2) (Sequence No. 519 (Hex 0207))
This sequence is used when the number of Heads to be written to the Carrier is 2. Up to 118 bytes of data can
be read for each Read/Write Head.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0006 to 00FA (6 to 250 decimal)

+1 Relevant Unit No. (2 digits BCD) 00 to 07 (CD1D)
00 to 15 (CA2A)

+2 R/W Head CH No. (1 digit BCD) R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+3 Leading address No.
(4 digits Hex)

0000 to FFFF

+4 Number of write bytes 
(4 digits Hex)

0001 to 01EA (1 to 490 decimal)

+5to 
+249

Write data (ASCII) Input in ASCII
Up to 248 bytes (max.) can be set

First word of send 
data

Number of send data words+0

+1

+2

+3

+4

+5

Max 

+249

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Number of write bytes

Write data

~ ~

Write data

Data Carrier
Receive data storage words

Example for 5 bytes

Each byte (address) in the Data 
Carrier contains the code for one 
ASCII character.

+0
+1
+2

+0
+1
+2
+3
+4
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Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note Write data designated for ASCII is sent beginning with the smallest offset from the send data words.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0007 to 0081 (7 to 129 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0002

+(64(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the 
maximum Unit No. depending on the model)

+(64(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(64(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(64(N–1)+5) Number of write bytes 
(4 digits Hex)

0001 to 0076 (1 to 118 decimal)

+(64(N–1)+6) to 
(64(N–1)+64)

Write data (ASCII) Input in ASCII.
Up to 118 bytes (max.) can be set

N: Number of Heads

First word of send 
data

Number of Heads

+0

+1

+2

+3

+4

+5

+6

+64

+65

+66

+67

+68

+69

+70

+128

CH 1

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

CH 2

Number of write bytes

Write data

~ ~

Write data

(Not used)

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Number of write bytes

Write data

~ ~
Write data
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Write (ASCII/4) (Sequence No. 520 (Hex 0208))
This sequence is used when the number of Heads to be written to the Carrier is 4. Up to 48 bytes of data can
be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note Write designated for ASCII is sent beginning with the smallest offset from the send data words.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0007 to 0072 (7 to 114 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0004

+(28(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(28(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(28(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(28(N–1)+5) Number of write bytes 
(4 digits Hex)

0001 to 0030 (1 to 48 decimal)

+(28(N–1)+6) to 
(28(N–1)+29)

Write data (ASCII) Input in ASCII.
Up to 48 bytes (max.) can be set

N: Number of Heads

First word of send 
data

Number of Heads

+0

+1

+2

+3

+4

+5

+6

+29

+30

+31

+32

+33

+34

+57

+86

+87

+88

+89

+90

+113

CH 1

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

CH 2

Number of write bytes

Write data

~ ~

Write data

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Number of write bytes

Write data

~ ~
Write data

~ ~

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Number of write bytes

Write data

~ ~
Write data

CH 4
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Write (ASCII/8) (Sequence No. 521 (Hex 0209))
This sequence is used when the number of Heads to be written to the Carrier is 8. Up to 20 bytes of data can
be read for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note Write data designated for ASCII is sent beginning with the smallest offset from the send data words.

Offset Contents (data format) Data
+0 Number of send data 

words(4 digits Hex)
0007 to 0072 (7 to 114 decimal)

+1 Number of Heads 
(4 digits BCD)

0001 to 0008

+(14(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(14(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(14(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(14(N–1)+5) Number of write bytes 
(4 digits Hex)

0001 to 0014 (1 to 20 decimal)

+(14(N–1)+6) to 
(14(N–1)+15)

Write data (ASCII) Input in ASCII
Up to 20 bytes (max.) can be set

N: Number of Heads

First word of send 
data Number of Heads

+0

+1

+2

+3

+4

+5

+6

+15

+16

+17

+18

+19

+20

+29

+100

+101

+102

+103

+104

+113

CH 1

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

CH 2

Number of write bytes

Write data

~ ~
Write data

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Number of write bytes

Write data

~ ~
Write data

~ ~

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Number of write bytes

Write data

~ ~
Write data

CH 8
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Write (Hex/1) (Sequence No. 522 (Hex 020A))
This sequence is used when the number of Heads to be written to the Carrier is 1.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Data of which Data Carrier designated for hexadecimal is sent beginning with the largest offset from
the send data words, as shown in the following diagram.

2. Always set an even number of digits for the write data.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0006 to 0024 (6 to 36 decimal)

+1 Relevant Unit No. (2 digits BCD) 00 to 07 (CD1D)
00 to 15 (CA2A)

+2 R/W Head CH No. (1 digit BCD) R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+3 Leading address No.
(4 digits Hex)

0000 to FFFF

+4 Number of write digits 
(4 digits Hex)

0002 to 007A (2 to 122 decimal)

+5 to 35 Write data (Hex) Input in hexadecimal
Up to 122 digits (max.)

First word of send 
data

+0

+1

+2

+3

+4

+5

Max +35

Number of send data words

(Undefined) Unit No.
(Undefined) Head CH No.

Leading address No.

Number of write digits

~ ~

(Undefined)

Write data

Write data

Data Carrier
Receive data storage words

Example for 6 bytes

Each byte (address) in the Data 
Carrier contains 2 digits.

+0
+1
+2

+0
+1
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Write (Hex/2) (Sequence No. 523 (Hex 020B))
This sequence is used when the number of Heads to be written to the Carrier is 2. Up to 56 digits of data can
be written for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Write data designated for hexadecimal is sent beginning with the largest offset from the send data
words.

2. Always set an even number of digits for the write data.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0007 to 0054 (7 to 84 decimal)

+1 Number of Heads 
(4 digits Hex)

0002 to 0002

+(64(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(64(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(64(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(64(N–1)+5) Number of write digits 
(4 digits Hex)

0002 to 0038 (2 to 56 decimal)

+(64(N–1)+6) to 
(64(N–1)+19)

Write data (Hex) Input in hexadecimal
Up to 56 digits (max.) can be set

N: Number of Heads

First word of send 
data Number of Heads

+0

+1

+2

+3

+4

+5

+6

+19

+20

+65

+66

+67

+68

+69

+70

+83

CH 1

Number of send data words

(Undefined) Unit No.

(Undefined)

Leading address No.

Write data

~ ~
Write data

~ ~
(Not used)

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Number of write digits

Write data

~ ~
Write data

CH 2

(Not used)

Head CH No.

Number of write digits
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Write (Hex/4) (Sequence No. 524 (Hex 020C))
This sequence is used when the number of Heads to be written to the Carrier is 4. Up to 24 digits of data can
be written for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0007 to 0060 (7 to 96 decimal)

+1 Number of Heads 
(4 digits Hex)

0001 to 0004

+(28(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(28(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(28(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(28(N–1)+5) Number of write digits 
(4 digits Hex)

0002 to 0018 (2 to 24 decimal)

+(28(N–1)+6) to 
(28(N–1)+11)

Write data (Hex) Input in hexadecimal code
Up to 24 digits (max.) can be set

N: Number of Heads

First word of send 
data Number of Heads

+0

+1

+2

+3

+4

+5

+6

+11

+12

+29

+30

+31

+32

+33

+34

+39

+86

+87

+88

+89

+90

+95

CH 1

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

CH 2

Write data

~ ~

Write data

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Write data

Write data

~ ~
(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Number of write digits

Write data

~ ~
Write data

CH 4

Not used

~ ~
Not used

~ ~

Number of write digits

Number of write digits
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Note 1. Write data designated for hexadecimal is sent beginning with the largest offset from the send data
words.

2. Always set an even number of digits for the write data.

Write (Hex/8) (Sequence No. 525 (Hex 020D))
This sequence is used when the number of Heads to be written to the Carrier is 8. Up to 10 digits of data can
be written for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0007 to 006B (7 to 107 decimal)

+1 Number of Heads 
(4 digits Hex)

0001 to 0004

+(14(N–1)+2) Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the max-
imum Unit No. depending on the model)

+(14(N–1)+3) R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

+(14(N–1)+4) Leading address No.
(4 digits Hex)

0000 to FFFF

+(14(N–1)+5) Number of write digits 
(4 digits Hex)

0002 to 000A (2 to 10 decimal)

+(14(N–1)+6) to 
(14(N–1)+8)

Write data (Hex) Input in hexadecimal code
Up to 10 digits (max.) can be set

N: Number of Heads

First word of send 
data Number of Heads

+0

+1

+2

+3

+4

+5

+6

+8

+9

+15

+16

+17

+18

+19

+20

+22

+100

+101

+102

+103

+104

+106

CH 1

Number of send data words

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

CH 2

Number of write digits

Write data

~ ~

(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Number of write digits

Write data

~ ~
(Undefined) Unit No.

(Undefined) Head CH No.

Leading address No.

Number of write digits

Write data

~ ~

CH 8

Not used

~ ~
Not used

~ ~

(Undefined) Write data

(Undefined) Write data

(Undefined) Write data
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Write data designated for hexadecimal is sent beginning with the largest offset from the send data
words.

2. Always set an even number of digits for the write data.

Auto-write (ASCII/1) (Sequence No. 526 (Hex 020E))
This sequence is used when the number of Heads to be written to the Carrier is 1.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 518 (Write (ASCII/1)).

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 518 (Write (ASCII/1)).

Note For auto-write (AW), a response is not returned if the number of Heads is not written by the Carrier, the
Abort Bit must be turned OFF to terminate the sequence.

Auto-write (Hex/1) (Sequence No. 527 (Hex 020F))
This sequence is used when the number of Heads to be written to the Carrier is 1.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 522 (Write (Hex/1)).

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 522 (Write (Hex/1)).

Note For auto-write (AW), a response is not returned if the number of Heads is not written by the Carrier, the
Abort Bit must be turned OFF to terminate the sequence.

Polling Auto-write (ASCII/2) (Sequence No. 528 (Hex 0210))
This sequence is used when the number of Heads to be written to the Carrier is 2.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 519 (Write (ASCII/2)).

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 519 (Write (ASCII/2)).

Note 1. Execute Sequence No. 545 (Polling Auto-write Command Processing Cancel) to cancel the polling
auto-write.

2. Retry processing is not performed for this sequence.

Polling Auto-write Subcommand (ASCII/2) (Sequence No. 529 
(Hex 0211))
This sequence is used when the number of Heads to be written to the Carrier is 2. Up to 118 digits of data can
be written for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 519 (Write (ASCII/2)). However, the leading
address No., number of write, and write data are not used and become undefined.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.
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Note 1. Execute Sequence No. 528 before executing Sequence No. 529.

2. Retry processing is not performed for this sequence.

Polling Auto-write (ASCII/4) (Sequence No. 530 (Hex 0212))
This sequence is used when the number of Heads to be written to the Carrier is 4.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 520 (Write (ASCII/4)).

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 520 (Write (ASCII/4)).

Note Execute Sequence No. 545 (Polling Auto-write Command Processing Cancel) to cancel the polling auto-
write.

Polling Auto-write Subcommand (ASCII/4) (Sequence No. 531 
(Hex 0213))
This sequence is used when the number of Heads to be written to the Carrier is 4. Up to 48 digits of data can
be written for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 520 (Write (ASCII/4)). However, the leading
address No., number of write, and write data are not used and become undefined.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Execute Sequence No. 530 before executing Sequence No. 531.

2. Retry processing is not performed for this sequence.

Polling Auto-write (ASCII/8) (Sequence No. 532 (Hex 0214))
This sequence is used when the number of Heads to be written to the Carrier is 8.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 521 (Write (ASCII/8)).

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 521 (Write (ASCII/8)).

Note 1. Execute Sequence No. 545 (Polling Auto-write Command Processing Cancel) to cancel the polling
auto-write.

2. Retry processing is not performed for this sequence.

Polling Auto-write Subcommand (ASCII/8) (Sequence No. 533 
(Hex 0215))
This sequence is used when the number of Heads to be written to the Carrier is 8. Up to 20 digits of data can
be written for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 521 (Write (ASCII/8)). However, the leading
address No., number of write, and write data are not used and become undefined.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.
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Note 1. Execute Sequence No. 532 before executing Sequence No. 533.

2. Retry processing is not performed for this sequence.

Polling Auto-write (Hex/2) (Sequence No. 534 (Hex 0216))
This sequence is used when the number of Heads to be written to the Carrier is 2.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 523 (Write (Hex/2)). 

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 523 (Write (Hex/2)). 

Note 1. Execute Sequence No. 545 (Polling Auto-write Command Processing Cancel) to cancel the polling
auto-write.

2. Retry processing is not performed for this sequence.

Polling Auto-write Subcommand (Hex/2) (Sequence No. 535 
(Hex 0217))
This sequence is used when the number of Heads to be written to the Carrier is 2. Up to 56 digits of data can
be written for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 523 (Write (Hex/2)). However, the leading
address No., number of write digits, and write data are not used and become undefined.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Execute Sequence No. 534 before executing Sequence No. 535.

2. Retry processing is not performed for this sequence.

Polling Auto-write (Hex/4) (Sequence No. 536 (Hex 0218))
This sequence is used when the number of Heads to be written to the Carrier is 4.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 524 (Write (Hex/4)). 

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 524 (Write (Hex/4)). 

Note 1. Execute Sequence No. 545 (Polling Auto-write Command Processing Cancel) to cancel the polling
auto-write.

2. Retry processing is not performed for this sequence.

Polling Auto-write Subcommand (Hex/4) (Sequence No. 537 
(Hex 0219))
This sequence is used when the number of Heads to be written to the Carrier is 2. Up to 24 digits of data can
be written for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 524 (Write (Hex/4)). However, the leading
address No., number of write, and write data are not used and become undefined.
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Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Execute Sequence No. 536 before executing Sequence No. 537.

2. Retry processing is not performed for this sequence.

Polling Auto-write (Hex/8) (Sequence No. 538 (Hex 021A))
This sequence is used when the number of Heads to be written to the Carrier is 8.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 525 (Write (Hex/8)). 

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 525 (Write (Hex/8)). 

Note 1. Execute Sequence No. 545 (Polling Auto-write Command Processing Cancel) to cancel the polling
auto-write.

2. Retry processing is not performed for this sequence.

Polling Auto-write Subcommand (Hex/8) (Sequence No. 539 
(Hex 021B))
This sequence is used when the number of Heads to be written to the Carrier is 8. Up to 10 digits of data can
be written for each Read/Write Head.

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 525 (Write (Hex/8)). However, the leading
address No., number of write, and write data are not used and become undefined.

Receive Data Word Allocation (4th Operand of PMCR(260))
None.

Note 1. Execute Sequence No. 538 before executing Sequence No. 539.

2. Retry processing is not performed for this sequence.

Data Check (Sequence No. 540 (Hex 021C))
This sequence writes and verifies the CRC code for check blocks designated by the user.

Send Data Word Allocation (3rd Operand of PMCR(260))

First word of send 
data

Number of send data words+0

+1

+2

+3

+4

+5

(Undefined) Unit No.

(Undefined) Head CH No.

Processing designation (Undefined)

Leading address of check object

(Undefined) Number of check block 
bytes
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Receive Data Word Allocation (4th Operand of PMCR(260))

Note If L (management of number of write times) is designated by processing designation, management of
number of write times for Data Carrier of EEPROM is performed.

Control (Sequence No. 541 (Hex 021D))
This sequence performs I/O operations or I/O reads.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words 

(4 digits Hex)
0006 (fixed)

+1 Unit No. (2 digits BCD) 00 to 07 (CD1D)
00 to 15 (CA2A)

+2 R/W Head CH No.
(1 digit BCD)

R/W Head CH 1 designation:1
R/W Head CH 2 designation:2
The CD1D must be set to 1.

+3 Processing designation 
(2 digits Hex)

Verification: 43 (C)
Calculation: 4B (K)
Management of number of write times: 4C (L)

+4 Leading address of check 
object 
(4 digits Hex)

0000 to FFFF
(If management of number of write times is desig-
nated, H’ ###0 to H’ ###5 or H’ ###8 to H’ 
###D)

+5 Number of check block bytes 
(2 digits Hex)

If verification, calculation is designated: 
03 to FF (set 00 for 256 bytes)
If management of number of write times is designated: 
00 to FF

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 (fixed)

+1 Completion code 
(2 digits Hex)

(Verification, calculation designation)
00: Normal completion for calculation processing 
75: Data in normal condition for verification process-

ing
76: Error Data alarm for verification processing
(If management of number of write times is desig-
nated)
75: Number of write times is under those which is 

specified
76: alarm for number of write times is over those 

which is specified.

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 (fixed)

+1 Unit No. (2 digits BCD) 00 to 07 (CD1D)

+2 OUT1 operation (1 digit BCD) 0: No operation
1: turned ON
2: turned OFF

OUT2 operation (1 digit BCD) 0: No operation
1: turned ON
2: turned OFF

Receive data 
storage words

Number of receive data words+0
+1 (Undefined) Completion code

First word of send 
data

Number of send data words+0

+1

+2

(Undefined) Unit No.

(Undefined) OUT1 operation OUT2 operation
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Receive Data Word Allocation (4th Operand of PMCR(260))

Note 1. The V600/620-CA�A does not support this command.

2. This sequence executes the equivalent of the CONTROL command.

Error Information Read (Sequence No. 542 (Hex 021E))
This sequence reads information from the latest error log.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Note 1. The V600/620-CA�A does not support this command.

2. Up to 30 error records can be stored.

3. The most resent error records are stored first.

Command Processing Cancel (Sequence No. 543 (Hex 021F))
This sequence cancels command processing except for polling command processing. The command waiting
status is entered.

Send Data Word Allocation (3rd Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex)
0002 (fixed)

+1
Leftmost 1 
byte

Current input status
Leftmost 4 bits: IN1 operation
Rightmost 4 bits: IN2 operation

1: ON status
0: OFF status

Output status after operation
Leftmost 4 bits: OUT1 operation
Rightmost 4 bits: OUT2 operation

1: ON status
0: OFF status

Receive data 
storage words

Number of receive data words+0

+1 Current input status Output status after 
operation

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) 00 to 07 (CD1D)

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex)
0004 to 004C (4 to 76 decimal)

+1 to +75 Error log (ASCII) One item of data is stored with 5 
characters of generated command, 
generated Head No., generated 
error code.

First word of send 
data

Number of send data words+0

+1 (Undefined) Unit No.

Receive data 
storage words

Number of receive data words+0

+1

+75

Error log

~ ~
Error log

First word of send 
data

Number of send data words+0

+1 (Undefined) Unit No.
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Receive Data Word Allocation (4th Operand of PMCR(260))

Polling Auto-read Command Processing Cancel 
(Sequence No. 544 (Hex 0220))
This sequence cancels polling auto-read processing.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0002 (fixed)

+1 Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the 
maximum Unit No. depending on the model)

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 (fixed)

+1 Completion code 
(2 digits Hex)

00: Normal termination
14: Auto or communications command processing not 

executed
75: Cancelled before the end of expansion command 

receive or before sync input went active or before 
detection of the existence of Data Carrier

76: Cancelled during read/write processing for Data 
Carrier

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0004 (fixed)

+1 Unit No. (2 digits BCD) Arbitrary (However, there is a limit for the 
maximum Unit No. depending on the model)

+2 Not used

+3 R/W Head CH No. (1 digit BCD) R/W Head CH 1 designation: 1
R/W Head CH 2 designation: 2
The CD1D must be set to 1.

Offset Contents (data format) Data
+0 Number of receive data 

words (4 digits Hex)
0002 (fixed)

+1 Completion code 
(2 digits Hex)

75: Cancelled before communications processing with 
Data Carrier

76: Cancelled after communications processing with 
Data Carrier

Receive data 
storage words

Number of receive data words+0

+1 (Undefined) Unit No.

First word of send 
data

Number of send data words+0

+1

+2

+3

(Undefined) Unit No.

(Not used)

(Undefined) Head channel No.

Receive data 
storage words

Number of receive data words+0

+1 (Undefined) Completion code
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Polling Auto-write Command Processing Cancel (Sequence 
No. 545 (Hex 0221))
This sequence cancels polling auto-write processing 

Send Data Word Allocation (3rd Operand of PMCR(260))
The send data word allocation is similar to that of Sequence No. 544 (Polling Auto-read Command Processing
Cancel)

Receive Data Word Allocation (4th Operand of PMCR(260))
The receive data word allocation is similar to that of Sequence No. 544 (Polling Auto-read Command Process-
ing Cancel)

General-purpose Command (Sequence No. 546 (Hex 0222))
This sequence transmits arbitrary data and stores receive data to the receive data words. The characters “@”,
FCS (terminator) are not required in the send data words and receive data words. These characters will be
automatically added for transmission and automatically removed before saving data.

Send Data Word Allocation (3rd Operand of PMCR(260))

Receive Data Storage Word Allocation (4th Operand of PMCR(260))

Offset Contents (data format) Data
+0 Number of send data words

(4 digits Hex)
0003 to 00FA (3 to 250 decimal)

+1 Send data byte length 
(4 digits Hex)

0001 to 01F0 (1 to 496 decimal)
The number of bytes in the send data except 
for @, the FCS, and the terminator.

+2 to 
+249

Send data (ASCII) Input send data up to 496 characters (max.) 
in ASCII

Offset Contents (data format) Data
+0 Number of receive data words

(4 digits Hex)
0002 to 00FA (2 to 250 decimal)

+1 to 
+249

Receive data
(ASCII)

Receive data is stored in ASCII.
Up to 498 characters (max.)

First word of 
send data

Number of send data words+0

+1

+2

+249

Send data byte length

~ ~
Send data 

Send data 

Receive data 
storage words

Number of receive data words+0

+1

+249

~ ~
Receive data

Receive data
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Appendix N
Hayes Modem AT Command Protocol

The Hayes Modem AT Command Protocol is used to make various settings or control remotely a Hayes
modem connected to the Serial Communications Unit/Board via RS-232C cable.

Protocol Configuration
The configuration of the Hayes Modem AT Command Protocol is shown below.

Note 1. Refer to sequences No. 561, No. 571, and No. 581 for dialing operations.

2. Ladder Interface Settings
YES: User settings are required for the 3rd and 4th operands of PMCR(260).
NO: Send word allocation: Set the constant 0000 for the 3rd operand (S).

Receive word allocation: Set the constant 0000 for the 4th operand (D).

3. The hexadecimal equivalents of sequences numbers are given in parentheses.

Sequence 
No.

Communications 
sequence name

Function Ladder interface

Send word 
allocation

Receive word 
allocation

550 (0226) Initialize modem 
(general-purpose)

Initializes the modem connected to the 
Serial Communications Unit/Board. The ini-
tialization command is set in the words 
specified for the second operand of 
PMCR(260).

Yes No

560 (0230)
570 (023A)
580 (0244)

Initialize modem 
(specialized)

Initializes certain OMRON Modems. No No

561 (0231)
571 (023B)
581 (0245)

Dial Dials from the modem connected to the 
Serial Communications Unit/Board. AT 
commands and telephone numbers are set 
set in the words specified for the 3rd oper-
and of PMCR(260). This sequence can be 
used only for certain OMRON modems.

Yes No

552 (0228) Password After the line is connected, the password 
sent from the other exchange is verified to 
confirm that the line is connected to the 
desired exchange. The normal value of a 
password is set in the words specified for 
the 3rd operand of PMCR(260).

Yes No

553 (0229) Data send/receive
(general purpose 
sequence)

Sends arbitrary data to the exchange which 
the line is connected. Send data is set in the 
words specified for the 2nd operand of 
PMCR(260). Receive data is stored in the 
words specified for the fourth operand of 
PMCR(260).

Yes Yes

554 (022A) Escape Shifts the modem to escape mode (the con-
dition in which command input is available 
during data communications). The escape 
code is fixed to “+++”

No No

555 (022B) Hang up After shifting to escape mode, the line is 
disconnected.

No No

562 (0232)
572 (023C)
582 (0246)

Initialize and dial Executes continuously from initialization to 
dialling operations for certain OMRON 
Modems.

Yes*1 No

590 (024E) Escape to hang up Executes continuously from shifting to the 
escape mode to hanging up.

No No
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Connections
The connections when using the Hayes Modem AT Command Protocol is shown below.

RS-232C Connection

Compatible Modems
Although most of the sequences in this protocol can be used regardless of modem, the sequences Initialize
Modem (specialized) and Dial sequences can be used only for the following Modems:

• MD24FB10V (OMRON Modem)

• MD144FB5V (OMRON Intelligent Modem)

� ME1414BIII, ME2814BII (OMRON FAX/DATA Modem)

For other modems, create a modem initialization sequence using the general-purpose Initialize Modem
sequence and dial using the Data Send/Receive sequence (Sequence No. 553).

Modem Telephone line Modem

Serial Communications Board
(CS Series only)
Serial Communications Unit
(CS/CJ Series)

FG
SD
RD
RTS
CTS
5V
DSR
DTR
SG

FG
SD
RD
RTS
CTS
DSR
SG
CD

ST2

RT

DTR

CI

ST1

Modem: D-sub 
25-pin (female)

Serial Communications Board/Unit 
D-sub 9-pin (female) 1

6

5
9
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Modem Settings
When this protocol is used, it is required that the modem connected to the Serial Communications Unit/Board
be initialized to the following conditions:

Note 1. It is recommended that, in addition to the above settings, the abort timer should be set so that com-
munications are cut off if a communications error happened due to incidents such as cable discon-
nection between the Serial Communications Unit/Board and modem. The abort timer is set to 10
minutes for the modem initialization (specialized) (Sequences No. 560, No. 570, No. 580: Initialize
Modem (Specialized)). Refer to modem’s manual for further information about abort timers.

2. The data format of the modem (baud rate, data length, parity, stop bit) is set by AT commands issued
from a device connected to the modem. Its settings should conform to communications conditions of
the device which issues AT commands. Therefore when communications are made between the mo-
dem and Serial Communications Unit/Board, it is required that communications conditions should be
set by issuing AT commands from the Serial Communications Unit/Board.

3. Modem settings become invalid if the power supply is turned off and must be set again. However, a
memory backup function can be used to protect settings so that even after the power supply to the
modem is turned off, it can communicate with the previous setting conditions.

For Initialize Modem (specialized), the modem initialization command is built in as message data. However, for
Initialize Modem (general-purpose), the command must be specified in the send data for PMCR(260).

Setting Example for Modem Initialization Command
• MD24FB10V Using Sequence #550 (OMRON)

The following command is set in the words specified by the 3rd operand of PMCR(260).

ATE0V0X4\V2\N3%C0*C0\X1&M0S26=10

Note Turn ON pin 4 of DIP switches SW3 on for this Modem (ER signal always ON).

Command echo No

Result code display format Numeric format

Speed display, busy/dialling tone detection at connec-
tion 

Baud rate display enabled, busy and dialling tone 
detection enabled.

Error correction data compression display Error correction/data compression display enabled

MNP setting Error correction provided (auto-reliable mode)

MNP class setting MNP class 4

V.42 compression, Error correction Not enabled

Flow control between terminal modems Not enabled

ER signal control Always ON

Escape code +

OPR 1 (Communications port settings)

OPR 2 #0226 (Sequence No. 550)

OPR 3 Address for first word containing initialization command character 
string S

OPR 4 None (Set #0000)

S+0 Number of words from address set for operand 2 to end of data 4 digits Hex

S+1 Number of bytes for send data (initialization command) 4 digits Hex

S+2
 :
S+n

Send data (initialization command)
(Fill data to left for odd numbers of bytes)

ASCII

Character string length of modem initialization command (bytes)
Code length of PMCR(260) when it is used (words)

A T E 0 V 0 X 4 \ V 2 \  N 3 % C 0 * C 0 \  X 1 & M 0 S 2 6 = 1 0

00200012
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MD144FB5V (OMRON, No longer manufactured.)
The following command is set in the words specified by the second operand of PMCR(260).

ATE0V0X4\V2\N3%C0*C0\Q0&M0&D0%B9600S26=10

ME1414BIII/ME2814BII (OMRON)
The following command is set in the words specified by the second operand of PMCR(260).

AT\J1B8E0V0S0=1X4\V2\N3&M0%C0&D0&E0\X1S26=10

Note Turn ON DIP switch SW3 on in the rear of the Modem.

Dialling (Sequences No. 561 (Hex 0231), No. 571 (Hex 023B), and 
No. 581 (Hex 0245))
To dial a telephone numbers for the OMRON ME1414BIII/ME2814BII Modems using sequences No. 561, 571,
581, set the dialling command and telephone number in the words specified by the 3rd operand of PMCR(260).
However, for other Modems, make the following settings for the Data Send/Receive sequence. 

This is an example of telephone number settings for the above mentioned 4 OMRON Modems.

Operand and Send Data Word Settings of PMCR(260)

Setting Example
If telephone number is 03-0123-4567

Note 1. This example uses a tone line. Change ATDT to ATDP for pulse lines.

2. Fill the telephone number to the left in the words if the character string length of the dialling operation
is an odd number of bytes.

OPR 2 MD24FB10V #0231

MD144FB5V #023B
ME1414BIII/ME2814BII #0245

OPR 3 First address S of send data (dialling operation)

OPR 4 None (Set #0000)

S+0 Number of words from address set for operand 2 to end of data 4 digits Hex

S+1 Number of bytes of send data (dialling operation) 4 digits Hex

S+2
 :
S+n

Send data (dialling operation)
(Fill data to left for odd numbers of bytes)

ASCII

Character string length of modem initialization command (bytes)
Code length of PMCR(260) when it is used (words)

A T E 0 V 0 X 4 \ V 2 \ N 3 % C 0 * C 0 \ Q 0 & M 0 & D 0 % B 9

00290017

6 0 0 S 2 6 = 1 0

Character string length of modem initialization command (bytes)
Code length of PMCR(260) when it is used (words)

A T \ J 1 B 8 E 0 V 0 S 0 = 1 X 4 \ V 2 \ N 3 & M 0 % C 0 & D 0

002C0018

& E 0 \ X 1 S 2 6 = 1 0

Character string length of dialling operation sent to modem (bytes)
Code length of PMCR(260) when it is used (words)

0010000A 4154

A T

4454

D T

3033

0 3

2D30

– 0

3132

1 2

332D

3 –

3435

4 5

3637

6 7
486



Hayes Modem AT Command Protocol Appendix N
Password Verification (Sequence No. 552 (Hex 0228))
A password can be verified by executing sequence No. 552 of this protocol. It is required to set in advance the
value of the password in the words specified by the second operand of PMCR(260).

Operand and Send Data Word Settings of PMCR(260)

Setting Example
When password is OMRON-CO.

OPR 2 #0228

OPR 3 Address of first word where the password is set S

OPR4 None (Set #0000)

S+0 Number of words from address set for operand 3 to end of data 4 digits Hex

S+1 Number of bytes of comparison data (normal value of pass-
word)

4 digits Hex

S+2
 :
S+n

Comparison value (password normal value)
(Fill data to left for odd numbers of bytes)

ASCII

Code length of PMCR(260) when it is used (words)
Character string length of dialling operation sent to modem (bytes)

000B0008 4154

A T

4454

D T

3031

0 1

2D32

– 2

3334

3 4

3500

5 #

Code length of PMCR(260) when it is used (words)
Character string length of password sent to modem (bytes)

00080006 4F4D

O M

524F

R O

4E2D

N –

434F

C O
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Password Verification Operation
The number of retries is 3 for password verification.

Data Send/Receive (Sequence No. 553 (Hex 0229))
Data Send/Receive can be executed using sequence No. 553. The send data sent to another exchange is set
in the words specified by the 3rd operand of PMCR(260). Data received by the PC is stored in the words spec-
ified by the 4th operand of PMCR(260).

Operand and Send/Receive Data Word Settings of PMCR(260)
OPR 2 #0229

OPR 3 First address C1 of the words where send data is set 

OPR 4 First address C2 of the words where receive data is stored 

• Send Data Words
C1+0 Number of words from address set for operand 2 to end of data 4 digits Hex

C1+1 Number of bytes of send data 4 digits Hex

C1+2
 :
C1+n

Send data (dialling operation)
(Fill data to left for odd numbers of bytes)

ASCII

• Receive Data Storage Words
C2+0 Number of bytes of receive data 4 digits Hex

C2+1
 :
C2+n

Receive data (dialling operation)
(Fill data to left for odd numbers of bytes)

ASCII

PC
Personal computer 
(remote exchange)

Password verification 
(starting #552)

Dispatching 
character string

(Retry up to 3 times)

Receiving 
password

Verifying 
password

Verification 
result

Terminating 
process

Password

Receiving character 
string

Issuing password

 "Password: "

When Protocol Macro Execution Flag turns ON: 

Port 1: CIO 190915 for the Serial Communica-
tions Board and CIO 1500 + 25 x unit number 
+9, bit 15 for Serial Communications Units. 

Port 2: CIO 191915 for the Serial Communica-
tions Board and CIO 1500 + 25 x unit number 
+19, bit 15 for Serial Communications Units.
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Setting Example
When send data is THIS IS SAMPLE.

A maximum of 200 bytes (including the CR) can be received. When the received data is RETURN OK, the con-
tent stored in the receive words is as follows:

Note An error will occur is the reception data is not received within 90 seconds after the data is sent.

Escape Mode (Sequence No. 554 (Hex 022A))
Shifting to the escape mode can be made using sequence No. 554. No setting is necessary for this sequence.

Note The character string to shift the online mode to the escape mode (i.e., the escape code) is ‘+’ for modem
settings.

Hang Up Command (Sequence No. 555 (Hex 022B))
The hang up command (to disconnect the line) can be executed using sequence No. 555. No setting is neces-
sary for this sequence.

Communication Errors
Three result codes are monitored after an AT command is sent to the modem. When a result code is returned,
it will be checked. If the code is not the normal result code (“OK”, “CONNECT 9600/REL4”, “CONNECT 2400/
REL4”, in words), after a fixed time of waiting to send, the following retry processing will be repeated 2 times to
send the AT command again and waiting for another result code.

The receive monitoring time and send wait time for each sequence are shown below.

Note The hexadecimal equivalents of sequences numbers are given in parentheses.

Sequence 
No.

Sequence name Receive monitoring 
time

Send wait time for 
retries

550 (0226) Initialize modem (general-purpose) 10 s 1 s

560 (0230) Initialize modem (specialized) 10 s 1 s

570 (023A)

580 (0244)

561 (0231) Dial 90 s 90 s

571 (023B)

581 (0245)

552 (0228) Password None 3 s

553 (0229) Data send/receive (general-purpose) 90 s None

554 (022A) Escape 10 s 1.5 s (after first try)

555 (022B) Hang up 10 s 1.5 s (after first try)

562 (0232) Initialize and dial 90s Initializing: 1 s
Dialling: 90 s572 (023C)

582 (0246)

590 (024E) Escape and hang up 10 s 1.5 s (after first try)

Character string length of send data sent to modem (bytes)
Code length of PMCR(260) when it is used (words)

000E0009 5448

T H

4953

I S

2049

 I

5320

S 

5341

S A

4D50

M P

4C45

L E

Length of received character string (words)

0006 5245

R E

5455

T U

524E

R N

204F

 O

4B00

K 
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Appendix O
Changing Communications Port Settings 

Using STUP(237)

The STUP(237) instruction can be used to change the serial communications mode, communications specifi-
cations, and other settings for each port of the Serial Communications Board/Unit during CPU Unit operation.

Executing the STUP(237) Instruction
Use the STUP(237) instruction to change the communications port settings. For example, the STUP(237)
instruction can be used to switch the protocol to Host Link mode without leaving RUN mode and allow the user
to monitor and program the CPU Unit from the host computer when the specified conditions are met while
send/receive sequences for modem and line connections are being executed in protocol macro mode.

STUP Instruction Specifications

Control Data (C)

Set the following items.

Serial Port Number
Set the serial port number (physical port number) of the Serial Communications Board or Unit to which the
remote node is connected. PORT1: 1 (hex)/PORT2: 2 (hex)

Remote Unit Address
Specify the unit address of the Serial Communications Board/Unit for which the serial port is to be changed.

Serial Communications Board: E1 (hex)
Serial Communications Unit: Unit number + 10 (hex)
Setting: 10 to 1F (hex)

Note The CPU Bus Unit number (0 to F) is set using the rotary switch on the front panel of the Unit.

First Word of Port Settings (S)

Set the address of the first word containing the serial port settings. The data is stored starting from word S in
the say way as the port settings in the 10-word area allocated in the DM Area for each port. For details on the
Setup Area, see 2-3 I/O Memory Allocations or 4-2, 5-2, 6-2, and 7-2 Setup Area Allocations.

When the STUP(237) instruction is executed, the CPU Unit changes the contents of the relevant DM Area in
the Unit, then automatically turns ON the Port Settings Change Bit (words A620 to A635) in the Auxiliary Area.

A620 + unit number
Port 1 Port Settings Change Bit: Bit 1
Port 2 Port Settings Change Bit: Bit 2

Control data (serial port number, remote unit address)

First words of port settings

Serial port number Remote unit address

Serial port system setting

10 words per port

15 00
S
S+1

S+9
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When the cyclic service finishes changing the communications port settings in the Serial Communications
Board or Unit, the Board or Unit automatically restarts the port and turns OFF the Port Settings Change Bit.

Data Contents

Error Flags (ER)
The Error Flag will turn ON in the following cases:

• The data specified in S is outside the allowable range.

• The Port Settings Change Bit is already ON when the instruction is executed.

Ladder Program Example
When CIO 000000 turns ON, the settings for port 2 for the Serial Communications Board will be changed to the
values set in the 10 words from D00200 to D00209. In the following example, the protocol is changed to Host
Link mode.

Ladder Program

Area C S

CIO Area 0000 to 6143 0000 to 6134
Work Area W000 to W511 W000 to W502
Holding Area H000 to H511 H000 to H502
Auxiliary Area A000 to A959 A000 to A950
Timer Area T0000 to T4095 T0000 to T4086
Counter Area C0000 to C4095 C0000 to C4086
Data Memory (DM) Area D00000 to D32767 D00000 to D32758
Extended Data Memory (EM) Area E00000 to D32767 E00000 to E32758
Extended Data Memory (EM) Area 
(including bank specification)

En_00000 to En_32767 (n = 0 to C) En_00000 to En_32758 (n = 0 to C)

Indirect DM/EM address, Binary @D00000 to @D32767, @E00000 to @E32767, @En_00000 to @En_32767
Indirect DM/EM address, BCD *D00000 to *D32767, *E00000 to *E32767, *En_00000 to *En_32767
Constants See Control Data (C). #0000 to FFFF (Binary data)
Data Registers DR0 to DR15 ---
Index Registers, Direct ---
Index Registers, Indirect ,IR0 to ,IR15

–2048 to +2047 ,IR0 to –2048 to +2047,IR15

DR0 to DR15 ,IR0 to IR15

,IR0+(++) to ,IR15+(++)

,–(– –)IR0 to ,–(– –)IR15

@STUP

   #02E1

   D00200

000000
492



Changing Communications Port Settings Using STUP(237) Appendix O
Settings

Port setting: Defaults
Protocol mode: 1 hex (Host Link)
Baud rate: Default (9,600 bps)
Transmission delay time: 0 ms
CTS control: None
Unit number: 00

Transmit

Settings for port 2 of Serial Communications Board 
(D32010 to D32019)

D00200   0500
D00201   0000
D00202   0000
D00203   0000

0500
0000
0000
0000

D32019

S:
S+1:
S+2:
S+3:

:
S+9:

D32010
D32011
D32012
D32013
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Index

Numerics
1 1 NT Link, 3
1 N NT Link, 3, 5, 7

Auxiliary Area allocations, 164

CIO Area allocations, 165

commands, 160

connecting Programmable Terminals, 91

connection example, 38

CPU Bus Unit Area allocations, 165

errors, 183

executing communications, 44

Inner Board CIO Area allocations, 165

Inner Board error information, 164

overview, 160

Setup Area allocations, 163

Status Area allocations, 166

2-wire and 4-wire connections, transmission circuits, 76

2-wire or 4-wire switch, 49

3Z4L Laser Micrometer, 118

connections, 392

protocols, sequences, 389, 423

A
Abort Flag, 140, 142

Abort Switch, 157

Access Error Flag, 148

Auxiliary Area

allocations

1 N NT Link, 164

Host Link, 106

protocol macro, 130

bits, 64

B
B500-AL001-E Link Adapter, 94

Backplanes

applicable Backplanes, 20

Bar Code Readers, 7
baud rate

Host Link, 22

protocol macro, 23

Board/Unit Watchdog Timer Error Flags, 132

C
C200H Communications Boards, 27, 116

C200H Host Link Units, 27

C200HX/HG/HE Communications Board

changes in communications specifications, 116

cables

preparation, 96

CIO Area, 59

allocations, 34

1 N NT Link, 165

Host Link, 107

loopback test, 172

protocol macro, 132

Serial Communications Boards, 59

Serial Communications Units, 59

CPU Bus Unit Area allocations

1 N NT Link, 165

Host Link, 107

protocol macro, 133

Inner Board Area allocations

1 N NT Link, 165

Host Link, 107

protocol macro, 132

Status Area allocations

1 N NT Link, 166

Host Link, 107

protocol macro, 135

cleaning, 198

CMND(490) instruction, 6
C-mode commands, 6
commands

CONTROLLER DATA READ 05 01, 196

ERROR LOG CLEAR 21 023, 198

ERROR LOG READ 21 02, 197

communications distance

Host Link, 22

protocol macro, 23

communications modes, 1
communications modes. See 1 N NT Link Host Link Loop-
back Test protocol macro serial communications modes

Communications Port Completion Codes, 111, 149

Communications Port Enabled Flags, 110, 149

Communications Port Error Flags, 111, 149

communications timing, 109

commands addressed to host computer, 112

comparison

previous products, 27, 116

CompoWay/F Master
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command and response formats, 206

communications specifications, 206

connections, 219

message frames, 211

protocols, 210

sequences, 205, 210

transmission procedure, 206

CompoWay/F protocol, 118

connectors

connector hoods, 98

cover dimensions, 75

pin layout

RS-232C ports, 74

RS-422A/485 ports, 74

wiring, 96

CONTROLLER DATA READ 05 01, 196

CPU Bus Unit Area

allocations, 59

1 N NT Link, 165

Host Link, 107

protocol macro, 133

CPU Bus Unit DM Area, 20, 21

CPU Units

supporting CPU Units, 20, 21

CS1 CPU Bus Unit Restart Bits, 40

CS1 CPU Bus Units, 4
CS1 Expansion Racks, 4
CS1W-SCB21 Serial Communications Board, 3

specifications, 20

CS1W-SCB41 Serial Communication Board, 3
specifications, 20

CS1W-SCU21 Serial Communications Unit, 4
specifications, 20, 21

C-series Host Link Units

changes in communications specifications, 115

C-series Units

changes in communications specifications, 116

CTS control, 105

current consumption, 20, 21

CVM1 Units

changes in communications specifications, 115, 116

CV-series Units

changes in communications specifications, 115, 116

CX-Protocol, 7, 38

D
dimensions

Serial Communications Boards, 50

Serial Communications Units, 51, 53

DM Area

allocations, 34

Serial Communications Boards, 56

Serial Communications Units, 57

E
E5_J Temperature Controller, 118

connections, 300

protocols

sequences, 299, 313

E5_K Digital Controller, 118

connections

read, 222

write, 222

read protocols

sequences, 221, 239, 241, 256

E5ZE Temperature Controller, 118

connections

read, 258

write, 258

read protocols

sequences, 257, 278

write protocols

sequences, 279, 297

EC Directives, xvii

EMC Directives, xvii

EMI measures, xviii, xix

error check codes

Host Link, 22

error codes, 140, 145, 193

troubleshooting, 195

Error Flag, 148

error log

specifications, 192

table

configuration, 193

EEPROM, 192

RAM, 192

reading and clearing, 196

ERROR LOG CLEAR 21 023, 198

ERROR LOG READ 21 02, 197

error responses, 114

errors

1 N NT Link, 183

framing error, 139

Host Link, 177
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overrun error, 139

parity error, 139

protocol macro, 185

troubleshooting, 177

ES100 Digital Controller

connections, 316

ES100_ Digital Controller, 118

protocols

sequences, 315, 353

Executed Reception Case No. (code), 140, 144

Executed Reception Case No. Flag, 140, 144

Executed Step No. (code), 140, 143

Executed Step No. Flag, 140, 144

external dimensions

connector cover, 75

F
F200/F300/F350 Visual Inspection Unit, 118

ferrite cores, xix

FINS commands, 6
framing errors, 139

H
Hayes Modem AT Command, 118

compatible modems, 484

connections, 484

protocols

sequences, 483, 489

heat-shrinking tubes, 97

Host Link, 3, 5, 6
Auxiliary Area allocations, 106

CIO Area allocations, 107

commands, 6
communications timing, 109

connection example, 37

CPU Bus Unit Area allocations, 107

error responses, 114

errors, 177

executing communications, 40

host-initiated communications, 102

Inner Board CIO Area allocations, 107

Inner Board error information, 106

PC-initiated communications, 102

ports, 73

connections, 77

reception buffers, 114

Setup Area allocations, 104

system configuration, 12

unit numbers, 105

Host Link Units

changes in communications specifications, 116

I
I/O memory allocations, 56

I/O tables, 38

indicators

CPU Unit, 46

error displays

Serial Communications Boards, 174

Serial Communications Units, 175

loopback test, 171

Serial Communications Boards, 46

Serial Communications Units, 50, 52

Inner Board CIO Area

allocations, 165

1 N NT Link, 165

Host Link, 107

protocol macro, 132

Inner Board DM Area, 20

Inner Board Restart Bit, 40

Inner Boards, 5
error information, 65

1 N NT Link, 164

Host Link, 106

protocol macro, 131

Inner Bus Error Flag, 132

inspection, 199

installation

Serial Communications Boards, 35, 68

Serial Communications Units, 35, 36, 69, 71

Intelligent Signal Processors, 7

K
K3T_ Intelligent Signal Processor, 118

connections, 357

protocols

sequences, 355, 375

L
ladder programs

protocol macro, 150

Link Adapters, 73, 77, 79, 86, 94, 95
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loopback test, 3, 5, 8
CIO Area allocations, 172

connections, 170

executing, 170

indicators, 171

port connections, 92

procedure, 170

protocol status, 64

Setup Area allocations, 171

Low Voltage Directive, xvii

M
maintenance

cleaning, 198

inspection, 199

modem

compatibility, 484

settings, 485

mounting height, 75

N
noise reduction, 75

NT Link

ports, 73

protocol status, 63

NT Link commands, 8
NT-AL001-E Link Adapter, 15

DIP switch settings, 77

O
operating environment

precautions, xv

overrun errors, 139

P
parameters

sequence, 121

step, 122

parity errors, 139

PMCR(260) instruction, 7, 211

operand settings, 152

specifications, 146

Port Settings Change Bits, 40, 132

1 N NT Link, 164

Host Link, 106

protocol macro, 130

Serial Communications Boards, 64

Serial Communications Units, 65

Port Settings Changing Flag, 20

precautions

applications, xvi

general, xiii

installation, xvi

installing Serial Communications Boards, 69

installing Serial Communications Units, 72

noise reduction, 75

operating environment, xv

replacement, 199

safety, xiv

system configuration, 69

wiring, xvi, 73

previous products

comparison, 27, 116

Programmable Terminals, 4
1 N NT Link connections, 91

RS-232C port connections, 82

Programming Console, 4
Programming Devices, 4

CX-Programmer, 38

Programming Console, 38

protocol macro, 3, 5, 7
applications, 146

Auxiliary Area allocations, 130

CIO Area allocations, 132

connection example, 38

connections, 84

CPU Bus Unit Area allocations, 133

errors, 185

executing communications, 41

functions, 118

Inner Board CIO Area allocations, 132

Inner Board error information, 131

ladder programs, 150

ports, 73

protocol status, 63

Setup Area allocations, 126

Software Switches, 133

specifications, 22

standard system protocols, 118

Status Area allocations, 135

system configuration, 16

time lag, 127

Protocol Macro Error Code, 143

Protocol Macro Executing Flag, 140, 142
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Protocol Macro Execution Error Flag, 132

protocol specifications, 22

protocol status

loopback test, 64

NT Link, 63

protocol macro, 63, 140

protocols, 204

3Z4L Laser Micrometer

sequences, 389, 423

CompoWay/F

sequences, 205

creating, 119

E5_J Temperature Controller

sequences, 299, 313

E5_K Digital Controller read

sequences, 221, 239, 241, 256

E5ZE Temperature Controller read

sequences, 257, 278

E5ZE Temperature Controller write

sequences, 279, 297

ES100_ Digital Controller

sequences, 315, 353

Hayes Modem AT Command

sequences, 483, 489

K3T_ Intelligent Signal Processor

sequences, 355

Protocol Support Software

list, 204

structure, 120

V500/V520 Bar Code Reader

sequences, 377, 387

V600/V620 ID Controller

sequences, 445, 481

Visual Inspection System

sequences, 425, 443

PT Communications Execution Flag, 167

PT Priority Registered Flag, 167

PTs.See Programmable Terminals, 1

R
reception buffers, 114, 139

reception case number, 140

reception matrixes, 121

RECV(098) instruction, 6
Repeat Counter Setting Value, 141, 145

Reset Counter Present Value, 141, 145

Restart Bit

Serial Communications Boards, 65

Serial Communications Units, 66

RS-232C connections, 219

RS-232C ports

1 1 connections, 86

1 N connections, 88

changes from previous products, 114

connector pin layout, 47, 74

direct connections

1 N NT Link, 91

Programmable Terminals, 82

host computer connections, 78

Programmable Terminal connections, 82

specifications, 47

wiring, 92

RS-422 connections, 220

RS-422A/485 ports

1 1 connections, 89

1 N connections, 90

changes from previous products, 116

connector pin layout, 49, 74

host computer connections, 80

Programmable Terminal connections, 82

specifications, 48

wiring, 94

RS-485 connections, 220

S
send delay, 105

SEND(090) instruction, 6
Send/Receive Sequence No., 140, 143

send/receive sequences, 146

Sequence Abort Completion Flag, 140, 142

Sequence End Completion Flag, 140, 142

sequence parameters, 121

Sequence Wait Flag, 140, 143

sequences

CompoWay/F Master

Broadcast with ASCII Conversion, No Response, 214

Broadcast with No Conversion and No Response, 216

General-purpose Broadcast with No Conversion and
No Response, 218

General-purpose Send with No Conversion and with
Response, 217

Send with ASCII Conversion, with Response, 211

Send with No Conversion and with Response, 215

sequences, 3Z4L Laser Micrometer

3Z4L Clear, 397

3Z4L Initialize (3000-series), 414
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3Z4L Initialize (4000-series), 421

All Statistic Memory Clear (3000-series), 408

Automatic Detection List Request (3000-series), 414

Automatic Detection Release (3000-series), 413

Automatic Detection Set (3000-series), 413

AVG Move (H) Times Set (3000-series), 412

AVG Move (L) Times Set (3000-series), 412

AVG Move Interval Set (3000-series), 412

Calibration Release, 398

Calibration Set, 398

Continuous Measurement Start (Interrupt) (3000-series),
407

Continuous Measurement Start (Interrupt) (4000-series),
419

Continuous Measurement Start (Scan) (3000-series), 407

Continuous Measurement Start (Scan) (4000-series), 419

Continuous Measurement Termination (4000-series), 420

Data Request (3000-series), 408

Data Request (4000-series), 420

Deflection Measurement Start (4000-series), 419

E Unit Set, 397

Forced Negative Zero (4000-series), 421

Forced Positive Zero (4000-series), 420

Forced Zero Release (4000-series), 421

Genera- purpose Command 2 (4000-series), 422

Genera-purpose Command 1 (4000-series), 421

Measurement Condition List Request (3000-series), 403

Measurement Condition List Request (4000-series), 417

Measurement Condition Release (3000-series), 403

Measurement Condition Release (4000-series), 417

Measurement Condition Set (3000-series), 399

Measurement Condition Set (4000-series), 415

Measurement Termination (3000-series), 407

Memory Switch Set, 397

Memory Switch Set 1 (3000-series), 410

Memory Switch Set 2 (3000-series), 411

mm Unit Set, 397

Program Number Set (3000-series), 399

Settings, 392

Simple AVG Times Set (3000-series), 411

Single Run Measurement Start (3000-series), 406

Single Run Measurement Start (4000-series), 418

Statistic Processing Calculation Non-execution (3000-se-
ries), 408

Statistic Processing Execution (3000-series), 408

Statistic Processing Memory Clear (3000-series), 408

Statistic Result Request (3000-series), 409

Zero Run Measurement Start (3000-series), 406

sequences, E5_J Temperature Controller

General-purpose Read, 312

General-purpose Write, 312

Read Heater Current, 311

Read Initial Status, 311

Read Input Shift Value, 309

Read Output Value, 310

Read Parameters 1, 307

Read Parameters 2, 308

Read Process Value, 310

Read Set Point Limit, 310

Save Set Point, 304

Select Backup Mode, 303

Select Local Mode, 303

Select RAM Write Mode, 303

Select Remote Mode, 302

Write Input Shift Value, 306

Write Parameters 1, 304

Write Parameters 2, 305

sequences, E5_K Digital Controller

Execute/Cancel AT, 255

General-purpose Write, 253

Genera-purpose Read, 239

Read Alarm Hysteresis, 231

Read Alarm Value, 225

Read Control Period, 228

Read Cooling Coefficient, 226

Read Dead Band, 227

Read Hysteresis, 228

Read Input Digital Filter, 231

Read Input Shift Limits, 232

Read LBA Detection Time, 229

Read Level 0 Parameters, 232

Read Level 1 Parameters 1, 233

Read Level 1 Parameters 2, 234

Read Level 2 Parameters 1, 236

Read Level 2 Parameters 2, 237

Read Manual Reset Value, 227

Read MV, 224

Read MV at Stop Time and at PV Error, 230

Read MV Limits, 230

Read Process Value, 224

Read Proportional Band, Integral Time, and Derivative
Time, 226

Read Set Point, 225

Read Set Point during SP Ramp, 224

Read SP Ramp Time Unit and Set Value, 229

Remote/Local, 254

Run/Stop, 254

Software Reset, 256

Switch to Level 0 (Software Reset), 253

Switch to Level 1, 256

Write Alarm Hysteresis, 247

Write Alarm Value, 242

Write Control Period, 244

Write Cooling Coefficient, 243
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Write Dead Band, 243

Write Hysteresis, 244

Write Input Digital Filter, 247

Write Input Shift Value, 247

Write LBA Detection Time, 245

Write Level 0 Parameters, 248

Write Level 1 Parameter 2, 250

Write Level 1 Parameters 1, 249

Write Level 2 Parameters 1, 251

Write Level 2 Parameters 2, 252

Write Manual Reset Value, 244

Write MV at Stop Time and at PV Error, 246

Write MV Limits, 246

Write Proportional Band, Integral Time, and Derivative
Time, 243

Write Set Point, 242

Write SP Ramp Time Unit and Set Value, 245

sequences, E5ZE Temperature Controller

Cancel Autotuning, 288

Initialize Settings, 293

Read Alarm Mode, 267

Read Alarm Temperatures, 268

Read Control Period, 266

Read Cooling Coefficient, 278

Read Dead Band/Overlap Band, 277

Read Error Status, 270

Read HB Alarm and HS Alarm Valid Channels, 275

Read Heater Burnout and SSR Failure Detection Cur-
rents, 275

Read Heater Current and SSR Leakage Current, 276

Read Hysteresis, 269

Read Input Shift Value, 271

Read Manual Reset Value, 271

Read Operation Status, 269

Read Output Mode, 267

Read Output Value Change Rate Limit, 274

Read Output Value Limit, 273

Read Output Values, 263

Read Present Set Point, 273

Read Process Value, 262

Read Proportional Band, Integral Time, and Derivative
Time, 265

Read Ramp Value, 272

Read Set Point, 262

Read Set Point, Process Value, and Output Value, 264

Read Setting Unit, 270

Save Settings, 293

Start Autotuning, 287

Start Control, 297

Start Manual Operation, 297

Stop Operation or Control, 297

Write Alarm Mode, 284

Write Alarm Temperature (Setting Unit 0.1), 286

Write Alarm Temperature (Setting Unit 1), 285

Write Control Period, 283

Write Cooling Coefficient, 296

Write Dead Band/Overlap Band, 295

Write HB and HS Alarm Valid Channels, 294

Write Heater Burnout and SSR Failure Detection Current,
294

Write Hysteresis, 287

Write Input Shift Value, 288

Write Manual Output Value, 290

Write Manual Reset Value, 289

Write Output Mode, 284

Write Output Value Change Rate Limit, 292

Write Output Value Limit, 291

Write Proportional Band, Integral Time, and Derivative
Time, 282

Write Ramp Value, 290

Write Set Point (Setting Unit 0.1), 281

Write Set Point (Setting Unit 1), 280

Write Setting Unit, 288

sequences, ES100_ Digital Controller

Auto Mode, 347

Cancel A.T., 349

Change Bank No., 350

Change Pattern No., 350

Execute A.T., 348

External Setting Mode, 345

General-purpose Command, 352

Local Setting Mode, 345

Manual Mode, 348

Read Adjustment Parameters, 327

Read Control Monitor Data, 326

Read Controller Status, 351

Read Error Detection Data, 321

Read Event Data, 318

Read Heater Burnout Data, 322

Read Local SP, 337

Read MV Data, 325

Read PID Control Parameters 1, 331

Read PID Control Parameters 2, 333

Read Program Parameters, 340

Read PV Data, 323

Read SP Data, 324

Read Time Signal, 319

Remote Setting Mode, 344

Reset (Stop), 347

Run Command, 346

Write Adjustment Parameters, 330

Write Local SP, 339

Write PID Control Parameters 1, 334

Write PID Control Parameters 2, 336
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Write Program Parameters, 343

sequences, Hayes Modem AT Command

Data Send/Receive (General-purpose), 488

Dial, 486

Escape, 489

Escape to Hang Up, 483

Hang Up, 489

Initialize and Dial, 483

Initialize Modem (Specialized), 485

Password, 487

Set Modem (General-purpose), 485

sequences, K3T_ Intelligent Signal Processor

General-purpose Command, 375

Model Data Read (by Unit Number), 373

Model Data Read (Continuous Units), 374

Read Display Value (PV) (by Unit Number), 371

Read Display Value (PV) (Continuous Units), 373

Read Holding Data, 369

Read Holding Data BH (Continuous Units), 371

Read Holding Data PH (Continuous Units), 371

Read Set Value (by Unit Number), 365

Read Set Value H (Continuous Units), 366

Read Set Value H with Bank (Continuous Units), 368

Read Set Value HH (Continuous Units), 366

Read Set Value HH with Bank (Continuous Units), 368

Read Set Value L (Continuous Units), 367

Read Set Value L with Bank (Continuous Units), 369

Read Set Value LL (Continuous Units), 367

Read Set Value LL with Bank (Continuous Units), 369

Read Set Value O1 with Bank (Continuous Units), 369

Read Set Value O2 with Bank (Continuous Units), 369

Read Set Value O3 with Bank (Continuous Units), 369

Read Set Value O4 with Bank (Continuous Units), 369

Read Set Value O5 with Bank (Continuous Units), 369

Read Set Value with Bank (by Unit Number), 367

Reset (by Unit Number), 360

Reset Control (Continuous Units), 360

Write Set Value (by Unit Number), 361

Write Set Value H (Continuous Units), 362

Write Set Value H with Bank (Continuous Units), 364

Write Set Value HH (Continuous Units), 361

Write Set Value HH with Bank (Continuous Units), 364

Write Set Value L (Continuous Units), 362

Write Set Value L with Bank (Continuous Units), 364

Write Set Value LL (Continuous Units), 362

Write Set Value LL with Bank (Continuous Units), 364

Write Set Value O1 with Bank (Continuous Units), 365

Write Set Value O2 with Bank (Continuous Units), 365

Write Set Value O3 with Bank (Continuous Units), 365

Write Set Value O4 with Bank (Continuous Units), 365

Write Set Value O5 with Bank (Continuous Units), 365

Write Set Value with Bank (by Unit Number), 362

sequences, V500/V520 Bar Code Reader

BCR Connection Confirmation (V500), 384

BCR Function Read (V500), 382

BCR Initialize (V500), 385

BCR Read Start, 380

BCR Read Stop, 380

Complete Data Read, 380

Data Continuous Read (Interrupt) (V500), 385

Data Continuous Read (Interrupt) (V520), 386

Data Continuous Read (Scan) (V500), 385

Data Continuous Read (Scan) (V520), 386

Data Read, 380

General-purpose Command 1, 386

General-purpose Command 2, 387

Log Data Clear (V500), 385

Log Data Output Request (V500), 383

Preset Data Set (V500), 384

System Setting, 379

sequences, V600/V620 ID Controller

Auto-read (ASCII/1), 461

Auto-read (Hexadecimal/1), 461

Auto-write (ASCII/1), 474

Auto-write (Hexadecimal/1), 474

Command Processing Cancel, 479

Control, 478

Data Check, 477

Error Information Read, 479

General-purpose Command, 481

Polling Auto-read (ASCII), 462

Polling Auto-read (ASCII/2), 462

Polling Auto-read (ASCII/4), 463

Polling Auto-read (Hexadecimal), 464

Polling Auto-read (Hexadecimal/2), 464

Polling Auto-read (Hexadecimal/4), 465

Polling Auto-read (Hexadecimal/8), 465

Polling Auto-read Command Processing Cancel, 480

Polling Auto-write (ASCII/2), 474

Polling Auto-write (ASCII/4), 475

Polling Auto-write (ASCII/8), 475

Polling Auto-write (Hexadecimal/2), 476

Polling Auto-write (Hexadecimal/4), 476

Polling Auto-write (Hexadecimal/8), 477

Polling Auto-write Command Processing Cancel, 481

Polling Auto-write Subcommand (ASCII/2), 474

Polling Auto-write Subcommand (ASCII/4), 475

Polling Auto-write Subcommand (ASCII/8), 475

Polling Auto-write Subcommand (Hexadecimal/2), 476

Polling Auto-write Subcommand (Hexadecimal/4), 476

Polling Auto-write Subcommand (Hexadecimal/8), 477

Read (ASCII/1), 452
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Read (ASCII/2), 453

Read (ASCII/4), 454

Read (ASCII/8), 455

Read (Hexadecimal/1), 456

Read (Hexadecimal/2), 457

Read (Hexadecimal/4), 458

Read (Hexadecimal/8), 460

Write (ASCII/1), 465

Write (ASCII/2), 466

Write (ASCII/4), 468

Write (ASCII/8), 469

Write (Hexadecimal/1), 470

Write (Hexadecimal/2), 471

Write (Hexadecimal/4), 472

Write (Hexadecimal/8), 473

sequences, Visual Inspection System

Arbitrary Measurement Value Acquisition (F200), 431

Binary Level Modification (F200/300), 441

Camera Change (Decrease by 1) (F200/300), 440

Camera Change (Increase by 1) (F200/300), 440

Camera Designation and Positioning (F350), 439

Character String Inspection and Character Inspection
(F350), 440

Continuous Measurement Execution (Interrupt) (F200),
429

Continuous Measurement Execution (Interrupt) (F300),
436

Continuous Measurement Execution (Scan) (F200), 428

Continuous Measurement Execution (Scan) (F300), 434

Evaluation Condition Change (F200), 430

General-purpose Command (Send), 442

General-purpose Command (Send/Receive), 443

Illumination Fluctuation Follow Execution (F300), 438

Inspection Execution and Character Inspection (F350),
440

Measurement Execution (F200), 428

Measurement Execution (F300), 433

Measurement Execution and Positioning (F350), 438

Measurement, Inspection Termination, 442

Reference Object Registration (Criterion) (F200), 430

Reference Object Registration (Group) (F200), 430

Reference Object Registration (Reference Position)
(F200), 430

Reference Object Registration Command 1 Execution
(F300), 437

Reference Object Registration Command 2 Execution
(F300), 437

Reset (F200/300), 441

Scene Switching (Arbitrary), 442

Scene Switching (Decrease by 1), 441

Scene Switching (Increase by 1), 441

Scene Switching and Positioning (F350), 439

Serial Communications Boards, 3

CIO Area allocations, 59

component names, 46

data exchange, 54

DM Area allocations, 56

error information, 175

indicator error displays, 174

installation, 35, 68

replacement, 200

specifications, 20

serial communications modes, 1, 73

1 1 NT Link, 3
1 N NT Link, 3, 5, 7, 160

Host Link, 3, 5, 6, 102

loopback test, 3, 5, 8, 170

protocol macro, 3, 5, 7, 118

See also 1 N NT Link Host Link Loopback Test protocol
macro

selection, 32

Serial Communications Units, 4
CIO Area allocations, 59

component names, 50, 52

data exchange, 55

DM Area allocations, 57

indicator error displays, 175

installation, 35, 36, 69, 71

precautions, 72

replacement, 200

specifications, 20, 21

Setup Area, 38, 103

allocations, 57

1 N NT Link, 163

Host Link, 104

loopback test, 171

protocol macro, 126

Software Switches, 59, 60, 133

soldering, 97

specifications

protocol, 22

Serial Communications Boards, 20

Serial Communications Units, 20

standard system protocol, 118, 203

communications problems, 124

DM Area settings, 123

examples, 123

modifying, 118

Status Area, 60

allocations

1 N NT Link, 166

Host Link, 107

protocol macro, 135

error information, 177
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Step Error Processing Flag, 140, 142

step number, 140

step parameters, 122

STUP(237) instruction, 20

executing, 491

specifications, 491

system configuration

Host Link, 12

precautions, 69

protocol macro, 16

T
terminating resistance switch, 49

trace function

protocol macro, 26

Tracing Flag, 140, 142

troubleshooting, 177

1 N NT Link errors, 183

error codes, 195

Host Link errors, 177

protocol macro errors, 185

U
unit number switch, 51, 53

V
V500/V520 Bar Code Reader, 118

connections, 378

protocols

sequences, 377, 387

V600/V620 ID Controller, 118

connections, 447

protocols

sequences, 445, 481

Visual Inspection System

connections, 427

protocols

sequences, 425, 443

Visual Inspection Units, 118

W
weight, 20, 21

wiring

connectors, 96

precautions, 73

RS-232C ports, 92

RS-422A/485 ports, 94
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual. 

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

previous version.
Revision code Date Revised content

1 February 1999 Original production 

2 April 2000 Changes were made on the following pages.
Page 4: “Boards” corrected to “Unit” in “Connectable Devices.”
Pages 23-24: Information on 1: N NT link added.
Page 29: “1694” corrected to “1699” in “Unit No. 7” row of table on right.
Page 31: “RS-422” changed to “RS-422A” in “Connections.”
Page 33: Information on NT link changed.
Pages 41-42: Information about high-speed NT link added.
Page 50: Information on NT link removed from “Note 4.”
Page 97: “1694” corrected to “1699” in “Unit No. 7” row.
Page 118: “Note 3” removed from bottom right box in table. Information on RS/
CS flow added.
Page 138: Note added.
Page 151: Information on D32001 added. Information on high-speed NT link 
added.
Page 154: Information on baud rate and note added.
Page 163: “Execution error” changed to “syntax error” in table.
Page 171: Information added to “cause” column.
Page 347, 348, 349, 350, 352, 353, 358: “Negative sign” information changed.

3 May 2001 CJ1W-SCU41 Serial Communications Unit added, “CS1” changed to “CS” or 
CS/CJ” according to context, and “CS Series only” added to distinguish func-
tions for Serial Communications Boards.
Page xiv: Added terminal block precaution, section name changed to “this man-
ual,” change precaution on locking devices, and precaution added on terminal 
blocks. 
Pages 105 and 114: Note added on retry processing.
Pages 171 and 181: Information added on retry processing.
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