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Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or dam-
age to the product.

& DANGER Indicates information that, if not heeded, is likely to result in loss of life or serious injury.

&WARNING Indicates information that, if not heeded, could possibly result in loss of life or serious injury.

& Caution Indicates information that, if not heeded, could result in relatively serious or minor injury, dam-
age to the product, or faulty operation.

OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON products, often means
“word” and is abbreviated “Wd” in documentation in this sense.

The abbreviation “PLC” means Programmable Controller and the abbreviation “PC” means personal
computer and are not used as abbreviations for anything else.

The abbreviation “PSB” stands for Protocol Support Board and is also used to indicate the Commu-
nications Board.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note Indicates information of particular interest for efficient and convenient operation
of the product.

1,2, 3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.

© OMRON, 1997

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any
form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permis-
sion of OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is
constantly striving to improve its high-quality products, the information contained in this manual is subject to change
without notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no
responsibility for errors or omissions. Neither is any liability assumed for damages resulting from the use of the informa-
tion contained in this publication.
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About this Manual:

This manual describes the installation and operation of the Protocol Support Tool and includes the sec-
tions described below.

This is one of two manuals provided for the Protocol Support Boards. The other manual is the C200HW-
COMO01 to C200HW-COMO06-E Communications Board Operation Manual, and it is provided separately.
The C200HX/C200HG/C200HE Operation Manual and Installation Guide may also be required when de-
veloping actual applications.

This manual is intended for the following personnel:
Personnel in charge of installing FA devices

Personnel designing FA systems
Personnel managing FA facilities

Please read this manual carefully and be sure you understand the information provided before attempting
to install and/or operate the Protocol Support Tool. Be sure to read the precautions provided in the
following section.

Section 1 Introduction outlines the Protocol Macro function and the SYSMAC-PST.

Section 2 Environment/Installation/Uninstallation/Starting/Editing outlines the functions of
SYSMAC-PST and describes the operating environment, installation procedure, and the setting of the
usage environment.

Section 3 Protocol Macro describes details of the Protocol Macro functions.

Section 4 Using the Protocol Macro Function describes various precautions in using the Protocol Mac-
ro function.

Section 5 Other Functions describes monitoring PLC words and tracing transmission lines.

Section 6 Hardware Configuration describes the hardware settings that can be configured for
SYSMAC-PST.

Section 7 Protocol Creation and Ending describes how to edit and manage protocols and sequences.

Section 8 Editing Send & Receive message and Receive Matrices describes editing and managing
send/receive messages and receive matrices.

Section 9 Managing Protocol Data describes how to manage, save, and retrieve protocol data that has
been created, and how to transfer the protocol data to the PLC.

Section 10 Trace/Monitor describes monitoring PLC words and the transmission line tracing.
Section 11 Help System describes the on-line help services provided with SYSMAC-PST.
Section 12 Troubleshooting describes the symptoms of errors and the methods for handling them.

Appendix A Creating the Protocol Applications shows some examples of data transmission between
personal computers using the Protocol Macro function.

&WARNING Failure to read and understand the information provided in this manual may result in
personal injury or death, damage to the product, or product failure. Please read each
section in its entirety and be sure you understand the information provided in the section
and related sections before attempting any of the procedures or operations given.

xi



This section provides general precautions for using the Programmable Controller (PLC) and related devices.

PRECAUTIONS

The information contained in this section is important for the safe and reliable application of the PLC. You must read

this section and understand the information contained before attempting to set up or operate a PLC system.

1 Intended Audience ..........
2 General Precautions .........
3 Safety Precautions ..........

4 Operating Environment Precautions ........... ... . . ..

5 Application Precautions . . .. ..

6 Software Operating Procedures
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Intended Audience

This manual is intended for the following personnel, who must also have knowl-
edge of electrical systems (an electrical engineer or the equivalent).

* Personnel in charge of installing FA systems.
* Personnel in charge of designing FA systems.
* Personnel in charge of managing FA systems and facilities.

General Precautions

/N\ WARNING

The user must operate the product according to the performance specifications
described in the operation manuals.

Before using the product under conditions which are not described in the manual
or applying the product to nuclear control systems, railroad systems, aviation
systems, vehicles, combustion systems, medical equipment, amusement
machines, safety equipment, and other systems, machines, and equipment that
may have a serious influence on lives and property if used improperly, consult
your OMRON representative.

Make sure that the ratings and performance characteristics of the product are
sufficient for the systems, machines, and equipment, and be sure to provide the
systems, machines, and equipment with double safety mechanisms.

This manual provides information for programming and operating OMRON
PLCs. Be sure to read this manual before attempting to use the software and
keep this manual close at hand for reference during operation.

It is extremely important that a PLC and all PLC Units be used for the specified
purpose and under the specified conditions, especially in applications that can
directly or indirectly affect human life. You must consult with your OMRON
representative before applying a PLC System to the abovementioned
applications.

Safety Precautions

/N\ WARNING

/\ WARNING

Never attempt to disassemble any Units while power is being supplied. Doing so
may result in serious electrical shock or electrocution.

Never touch any of the terminals while power is being supplied. Doing so may
result in serious electrical shock or electrocution.

Operating Environment Precautions

Do not operate the control system in the following places.
* Where the PLC is exposed to direct sunlight.
* Where the ambient temperature is below 0°C or over 55°C.

* Where the PLC may be affected by condensation due to radical temperature
changes.

* Where the ambient humidity is below 10% or over 90%.

* Where there is any corrosive or inflammable gas.

* Where there is excessive dust, saline air, or metal powder.
* Where the PLC is affected by vibration or shock.

* Where any water, oil, or chemical may splash on the PLC.
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& Caution

The operating environment of the PLC System can have a large effect on the
longevity and reliability of the system. Improper operating environments can
lead to malfunction, failure, and other unforeseeable problems with the PLC
System. Be sure that the operating environment is within the specified condi-
tions at installation and remains within the specified conditions during the life of
the system.

5 Application Precautions

/\\ WARNING

& Caution

Observe the following precautions when using the PLC.

Failure to abide by the following precautions could lead to serious or possibly
fatal injury. Always heed these precautions.

* Always ground the system to 100 Q or less when installing the system to pro-
tect against electrical shock.

* Always turn off the power supply to the PLC before attempting any of the fol-
lowing. Performing any of the following with the power supply turned on may
lead to electrical shock:

* Mounting or removing any Units (e.g., /O Units, CPU Unit, etc.) or memory
cassettes.

* Assembling any devices or racks.
» Connecting or disconnecting any cables or wiring.

Failure to abide by the following precautions could lead to faulty operation or the
PLC or the system or could damage the PLC or PLC Units. Always heed these
precautions.

* Use the Units only with the power supplies and voltages specified in the opera-
tion manuals. Other power supplies and voltages may damage the Units.

* Take measures to stabilize the power supply to conform to the rated supply if it
is not stable.

* Provide circuit breakers and other safety measures to provide protection
against shorts in external wiring.

* Do not apply voltages exceeding the rated input voltage to Input Units. The
Input Units may be destroyed.

* Do not apply voltages exceeding the maximum switching capacity to Output
Units. The Output Units may be destroyed.

* Always disconnect the LG terminal when performing withstand voltage tests.

* |nstall all Units according to instructions in the operation manuals. Improper
installation may cause faulty operation.

* Provide proper shielding when installing in the following locations:
* Locations subject to static electricity or other sources of noise.
* Locations subject to strong electromagnetic fields.
* Locations subject to possible exposure to radiation.
* Locations near to power supply lines.

* Be sure to tighten Backplane screws, terminal screws, and cable connector
screws securely.

* Do not attempt to take any Units apart, to repair any Units, or to modify any
Units in any way.

XV
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& Caution

The following precautions are necessary to ensure the general safety of the sys-
tem. Always heed these precautions.

* Provide double safety mechanisms to handle incorrect signals that can be
generated by broken signal lines or momentary power interruptions.

* Provide external interlock circuits, limit circuits, and other safety circuits in
addition to any provided within the PLC to ensure safety.

Software Operating Procedures

/\\ WARNING

& Caution

& Caution

&Caution

& Caution

&Caution

Observe the following precautions when using the Support Tool.

Confirm safety at the destination node before transferring a protocol to another
node or editing the I/O area. Doing either of these without confirming safety may
result in injury.

Check the user protocol for proper execution before actually running it in the
Unit. Not checking the protocol may result in an unexpected operation.

Confirm that no adverse effect will occur in the system before changing the oper-
ating mode of the PLC. Not doing so may result in an unexpected operation.

Confirm that no adverse effect will occur in the system before changing the pres-
ent value of any word in the memory area. Not doing so may result in an unex-
pected operation.

Confirm that no adverse effect will occur in the system before transferring the
communications port A/B settings to the Protocol Support Boards (PSB).

The SYSMAC-PST and SYSMAC-CPT cannot be connected online when using
both at the same time. If the SYSMAC-CPT has been started and connected on-
line, therefore, set the SYSMAC-CPT offline and then connect the SYSMAC-
PST online. When connecting the SYSMAC-CPT online, set the SYSMAC-PST
offline and then connect the SYSMAC-CPT online.
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Features

Section 1-12

1-1  Protocol Support Tool Outline

The Protocol Support Tool is the software for creating a procedure (or protocol)
for sending or receiving data to or from general-purpose external devices con-
nected to a Protocol Support Board (PSB) through RS-232C or RS-485/422.
A protocol consists of a set of communications sequences. The system sends a
protocol to the PSB, specifies the sequence number of the protocol using the
PMCR instruction on the CPU unit, and executes the communications se-
guence.

The communications sequence consists of several steps and allows the user to
iterate, branch, or end these steps according to the result of the process.

Protocol
Support Software

Protocol creation/transmission

Protocol Support Board

CPU unit
Specifies
sequence
number
ification
| PMCR “pe“’
sequence
No.

Protocol
Sequence No. 000-059

Command execution (Send, Recv, or Send&Recv)

PLC area Protocol
1/0 memor Support
(VO memory) Board

Shared memory

Service

"I

1-2 Features

RS232C or 422/485

General-purpose
external device

1-2-1 Features of the Protocol Macro Function

Support for a wide range of communications protocols
Supports communications with almost all external general-purpose devices that
have RS-232C or RS-422/485 ports and support half-duplex and start-stop syn-
chronization mode (refer to Section 4-1 for restrictions).

Creation of send frames and receive (expected) frames according to the desired communications

frame specifications

Enables creation of almost all send frames (frames composed of commands,
data, and so on) and receive (expected) frames (frames composed of re-
sponses and so on) according to the communications frame (message) specifi-
cations of external devices.

Support for operation functions relating to communications

Supports error check code calculation, frame length calculation during trans-
mission process, and numeral data conversion between ASCII and HEX.

Support for the send and receive time monitoring function

Supports the receive wait monitoring, receive finish monitoring, and send finish
monitoring functions. This function lets you specify whether to finish send/re-
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ceive process or to start retry process when those monitoring times are exceed-
ed.

Support for retry process
Lets you specify, only by specifying the number of retries, whether to automati-
cally execute send/receive retries when an error occurs.

Integration of variables for read/write process with PLC into send frames and receive (expected)
frames

Enables integration of variables for read process from PLC’s I/O memory into
send frames (messages) themselves. Data in the PLC that has been read during
transmission process can be used for addresses (destinations) or data. This
function also enables integration of variables for write process to PLC’s I/O
memory into receive frames (messages) themselves. Addresses (destinations)
or data can be written into the PLC during receive process.

Easy realization of rich functions including 1:N communications and switching data write
destinations, using repetition variables
Lets you specify repeat variables for send/receive process (repeat counter) in
variables. With this function, a wide variety of process can be easily realized: for
example, sending the same data to multiple addresses (destinations) by switch-
ing them during 1:N communications; switching write destination addresses in
PLC’s I/0 memory during data receive process.

Enhanced functions of the protocol macro function
In addition to the conventional features of the protocol macro function, the fol-
lowing enhanced functions are provided.
Notice that the following functions are available only when your PSB is the
C200HW-COM**-EV1.

* SUM2 (2’s complement of SUM) and CRC-16 are added as error check codes.

* Repeat counter N current value, sequence End finish flag, and sequence Abort
finish flag are added to auxiliary area.

* A check code can be located behind a terminator in messages.

» Swap between high byte and low byte can be specified for error check codes.

1-2-2 Features of the SYSMAC-PST Protocol Support Tool

Simultaneous display of tree (hierarchical) view and list (table) view
The SYSMAC-PST displays data in the form of a tree in the left pane, which
gives you easier understanding of hierarchical structure of data you are setting/
monitoring.

Object-oriented operation
Double-clicking target data, instead of choosing from menus, opens its corre-
sponding popup dialog, which enables you to create protocols quickly without
thorough understanding of operation menus.

Supplied standard system protocols
Data exchange protocols for OMRON’s components (temperature controllers,
panel meters, bar code readers, modems, and so on) are included as standard
system protocols.

Notice that those standard system protocols are included also in the PSB.

Possible to trace send/receive message
By executing the trace function from the SYSMAC-PST, the PSB can trace and
save chronological data of send/receive messages upto 670 bytes. Each data
can be displayed for reading and saved as trace file.

1-3 Checking the Contents of the Package

After purchase, first, check the contents of your SYSMAC-PST package.
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Model of the SYSMAC-PST

Product Name Model Setup Disk Version
Protocol Support WS01-PSTF1-E 3.5 FD (1.44 MB) |Ver.1.0
Tool

Components of the SYSMAC-PST
Check that all the following components of the SYSMAC-PST are included in
your package.

WS01-PSTF1-E

Item Quantity
Setup disk (3.5"/2HD) 4
Operation manual (this book) 1
User registration card 1

1-4 Supported PLC Models and Personal Computers

1-4-1 Supported PLC Models

The SYSMAC-PST supports the following PLCs (programmable controllers).

Series Model of CPU Unit

SYSMAC oo | C200HX-CPU34-E/44-E/54-E/64-E/34-ZE/44-ZE/54-ZE/64-ZE/65-ZE/85-ZE
C200HG-CPU33-E/43-E/53-E/63-E/33-ZE/43-ZE/53-ZE/63-ZE
C200HE-CPU-32-E/42-E/32-ZE/42-ZE

1-4-2 Supported PSBs

Product Name | Installation Model Enhanced Specifications
Functions (See
Note)
C200HW-COM-04-E CPU bus interface +
RS-232C port x 1 With
C200HW-COM-04-EV1 O the protocol macro
function
Installed C200HW-COM-05-E RS-232C port x 2With
PSB into the the protocol macro
CPU unit C200HW-COM-05-EV1 O function
C200HW-COM-06-E RS-232C port x 1 +
RS-422/485 port x 1
C200HW-COM-06-EV1 O With the protocol
macro function

Note The enhanced functions are as follows:

* SUM2 (2’'s complement of SUM) and CRC-16 are added as error check codes.

* Repeat counter N current value, sequence End finish flag, and sequence Abort
finish flag are added to auxiliary area.

* A check code can be located behind a terminator in messages.

* Swap between high byte and low byte can be specified for error check codes.
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1-4-3 Supported Personal Computers

ltem Minimum Requirements Recommended
Requirements

Personal computers | IBM PC/AT or compatible personal computers

CPU 486DX 100 MHz Pentium 90 MHz or higher

Operating system Microsoft Windows 95

Memory 16 Mbytes 24 Mbytes or more

Hard disk drive 20 Mbytes or more of 50 Mbytes or more of
available area available area

Monitor VGA or higher SVGA or higher

Floppy disk drive 1 or more drives (1.44-Mbyte drive)

Note 1. Does not run on Microsoft Windows 3.1.
2. Installing the PSB into the CPU unit

/

Protocol Support Board

1-5 System Configuration

1-5-1 Connecting the SYSMAC-PST and the PLC
Connect the peripheral port on the CPU unit to the built-in RS-232C port.
Note Can be connected to the PSB port if the port is set to the host link mode.

RS-232C port RS-232C port
Protocol Support Protocol Support
Board Board
Peripheral port RS-232C port
[on the CPU unit on the CPU unit
A A J
Peripheral connecting cable

Model: CQM-CIF02 RS-232C cable (see note)

Note 2m model: XW2Z-200S
5m model: XW2Z-500S
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Note For IBM PC/AT or compatible computers, a conversion connector from D-SUB
25P (female) to 9P (female) is required for the personal computer side connec-
tor.

1-5-2 Connecting the PLC to External Devices

The following figure shows the system configuration of the PSB in the PLC and
external devices. The RS-232C port provides 1:1 connection and the
RS-422/485 port 1:N connection.

CPU unit Protocol Support Board
Port B RS-422/485
Port A
RS232C
General-purpose
external device
General-purpose
General-purpose external device
external device

General-purpose
external device

Types of PSBs (Only Models Having the Protocol Macro Function)

c icatl Communications Function
ommunications
Model Protocol . No-proced A NT link
Port Macro Host link ural 1:1 link 1:1, 1:N CPU bus
C200HW-COMO4 CPU bus interface O
. " |RS-232C
EV1 (port A) O O O O O
RS-232C
O O O O O
C200HW-COMO5- | (Port A)
EVA RS-232C
(port B) O O O O O
RS-422/485 (port O O O O O
C200HW-COMO06- | A) (see note) | (see note) | (see note)
EV1 RS-232C
(port B) O O O O O

Model C200HW-COM**-EV1: Enhanced function model.

Note Not available for RS-485.

1-6 Protocol Macro Structure

The protocol consists of a communications sequence ("sequence” in short),
which is an independent process for the general-purpose external device (for
example, reading a process variable from a temperature controller). One se-
quence consists composed of some steps, each of which is composed of a
Send, Recv, or Send&Recv command, send/receive message, branch or end
according to the result of the process.

For example, the sequence to read a process value from the temperature con-
troller sends to the controller a send message (a string containing the read com-
mand with a header, address, check code, and terminator), and then receives a
receive message (a string containing a response to the read command with a
header, address, check code, and terminator).



Protocol Macro Structure Section 1-6

Protocol Support Board

Command
CPU unit / >
> Send Send message (Example: Measured value read command)
send
(send) [@]oo] Rxoo: [ Fes| - [
D Header Addre: Send Dala Check Code Ty i
RS-232C or
N Recv Receive message (Example: Response) - RS-422/485
AN treceive) | M@ oo [ mxor- [ Fes | * []

\/—\ Header Address Receive Data Check Code Terminator
-

General-purpose

external device
The sequence determines, according to the result of process, whether to send
the same send message again (called retry) or execute the next process (for ex-
ample, reading process value from the temperature controller linked to another
address), for example.

Protocol

Sequence No.000-999 (max 60 seg:eﬂgﬁ:epﬁg%otocol) Step Outline
Sequence No. { ]
I 1] Command (Note 1)
Sequence No. 0 Stej ; -
Note 2
—F ‘\ll
essage
Transmission Step 0 Step 1 9
control
parameter Step 1
Link word To be Y
Send/receive repeated?,
monitoring
timer N (Not repeated)
Response N
N (Error)
Type N Normal end?,
Step 15 (Max.) [~
Y
Step 15 (Max.)
Next process Error
- To the next step process

- To the specified step
- Ending the sequence
- Aborting the sequence

Message lists (see note 2)
Send message list

e | | |

| |
|Header|Address| Data | Checkl Terminator |J

Receive message list

N | | |

]
|Header|Address| Data | Checkl Terminator |J

Receive matrix (see note 2)
Case No. 15

/| - |

+  Case No. 00
| Receive message |——| Next processl
Note 1. The command is the Send, Receive, or Send&Recv command.

* The protocol can retry only on the Send&Recv command.

* The protocol can wait for starting to send a send message on the Send or
Send&Recv commands.

* The protocol can select the next process according to the content of the
received message, using a receive matrix.

2. There are 3 types of messages: send messages, receive (expected) mes-
sages, and receive matrixes that switch processes according to multiple re-
ceive (expected) messages. Those messages are managed by lists, sepa-
rated from sequences.




Step Structure

Section 1-7

1-7 Step Structure

Each step has the fixed processing framework as follows. Users create proto-
cols by setting parameters for each framework.

Step structure

Command
Message
To be Y
repeated?
N
Normal end

Error process

Next process

Setup parameters that commonly affects steps (in each sequence)

Parameter Description

Transmission control Sets the control mode for control signals including

parameter flow control.

Link word Sets area in which data is shared between the PLC
and the PSB.

Monitoring time Sets monitoring time for send and receive process.

Response type Sets timing of writing receive data into PLC’s 1/0O
memory.

Setup parameters for each step
Parameter Setup content
Command Send, Recy, or Send&Recv

Send message

Sets message to be sent for the Send
command.

Receive message

Sets message expected to be received for the
Recv command.

Send message and

Message X
receive message

Sets messages to be sent and expected to be
received for the Send&Recv command

Receive matrix

Selects the next process according to the
content of the received message when the
command is Recv, or Send&Recv and max.15
messages can be expected to be received.

Repeat counter

The number of times iterating the step (0-255).
Using this parameter N allows to change the
content of send and receive messages.

Retry count

(Used only for Send&Recv command)
Retries the command when a retry cause such
as an error occurs (0-9 times).

Send wait time

(Used only for Send or Send&Recv command)
Set the waiting time before starting to send
data.

With/Without Response Writing

Specifies whether to write received data.

Next process

Set the next step to which the step transits or
the sequence exit if it ends normally.

Error process

Set the next step to which the step transits or
the sequence exit if it ends abnormally.
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1-8 Data Created by the Protocol Support Tool

The Protocol Support Tool creates/manages data by file unit, called “project”.
Project files consist of the following data:

1 project file Protocol list Protocol name
Up to 20 protocols (see note 1)
Protocol name (Up to 1,000 sequences/project)

Protocol name
Devices

Trace list

Protocol name (1 protocoly T— Sequence #000/sequence name

(see note 1) Up to 60 sequences (see note 2)
(The first sequence No. and the
last sequence No. are specified
for each protocol.)

Sequence #001/sequence name

—— Sequence #999/sequence name

Message name

[ Send message list
Message name
Receive message list Message name
Message name
— Receive matrix —E Matrix name
Matrix name
(see note 2) Step 00
Sequence#[1J] P
Step 01 Up to 16 steps

Step 15

Up to 300 messages

} Up to 100 matrixes

Project files are stored with an extension .PSW.

The Protocol Support Tool incorporates standard system protocols. The project
file that includes these standard system protocols is protocol.bin (read only).

Note To transfer standard system protocols to the PSB or create a new protocol by
partially modifying one of the standard system protocols, first copy the required
standard system protocol to another project file and then use the project file. The
standard system protocols themselves cannot be edited or transferred.

The standard system protocols have been installed into the PSB at our factory.
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Files that can be read or written by SYSMAC-PST
Type of PSS Content File Readable | Writable
file extension
PST project | SYSMAC-PST project files * PSW YES YES
files (see consisting of the following:
note) Protocol data
Device (communications
conditions between PLC and
PC, communications port
(A/B) setting of the PSB)
Trace data
PSS system | File that contains *.pts YES NO
setting file communications port (A/B)
setting data of the PSS
Protocol Support Board
PSS protocol | File that contains only PSS *.pt1 YES NO
file protocol data
Trace data File that contains only trace *.ptr YES YES
file data

Note PST project files cannot be read by the PSS (Protocol Support Tool of DOS ver-

sion).

1-9 Major Screens of the Protocol Support Tool

The Protocol Support Tool displays the tree view of the hierarchical data struc-
ture in the left pane. For the highlighted data in the left pane, the list view of its
contents is displayed in the right pane.

Contents of a project

A project consists of protocol list, trace list, and device manager.

A Protocol Support Tool W1.0B2.1 - PET Project]
File  Edit Wiew Window Help
Pl = (@] Sl ] slealeal=s"="=] =| ==

@+

Display of sequences in a protocol
A protocol consists of sequences.
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== Trace List

i Devices

i*IName I

+5% Protocol List

4 Procoes value r
Lamp ==t paoint
£ Manipulated war
Set point read

Alarm valus res

Propa band Inte

Conling cosffici
[ead band read

Marwal reset ve

Crantenllar leacts

s KB

Communication Seguence

Timer Tir

Procoas walua read

01 Lamp set point read s Set
Manipulated variable resd et Set
Zet point read — et
Alarm walue read ] Set
Propo band, Inte/ Dari time read  —- Set
Cooling coefficient read tpaci Sat
Dead band read e Set
Manual reset value read ey Set

Links Word | Control

Response | Timer Tr
Zoan 3 can
Scan 3 =ec
Scan 3 zec
SeaEm 3 men
Scan 3 =ec
Soan J Few
Scan 3 zec
Scan 3 =ec
Scan 3 sec

3 =ec
3 sec
3 zec
3 zen
3 sec
3 =sec
3 sec
3 sec

3 =ec



Major Screens of the Protocol Support Tool

Section
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Display of each step in a sequence

A sequence consists of steps and their setup parameters for each sequence

(transmission control parameter and so on).

Display of messages in a message list

| Sorman: | Pty |

Sed & Fazame 0 s il iR i Bl et 1|
Seml 8 Facaive o | Initiad nitisl- R Pia i datn 2
Send & Pecams 0 | mac Indaad Chnlind- R o b Absart

Messages are managed separately from sequences. Messages can be referred
to by their names from each step in a sequence.

Cihack coda dek

i Leval 1 parame - Ha.
Bl Level Cparame M S0 87 [2400]
2 Lewel 2 parame G 500200 “2° [2000]
~EEd Gersralmwrpss B SDOE01 & [annd
E Pae to leuad [ .p;gt;ﬁng "&b [,'EFI:I\EIEI:I
o[ FunSiop Wl SDE0 1 @ [2400]
5] Ramate/local © g spmin) “g”  [2400]
-_ Execules/ Cance b coinzhg "e” [oe00)
1 Mowe to level 15000 cotichy "a”  [2a0D]
i Sathwzne recal T t
per S0 e [2eor]
Ei:: Racsive Mn::;J i SDItIE:l'I .:E: [MD]
& Warrs: List #hs0ex) et [2a00]
ﬂ Trece LI!':‘ ;I Pk SODO7L & [Enﬂ[l]

Display of cases in a receive matrix

LRC tH perityJ0) 2Byl 25000
LRC (H parityliD] 2Eyie 25000
LRC (H peritg i) 2 Byte 25000
LRC H parityIni] (2Byte 2S00
LRC (H paringin] 2 Biyte a5
LRC H paritednD) EByaa s3I0
LPC (H parisg i) (OB 4 22000
LRC H parig)iD] (28,4 ASCID
LRC ™H parityiD] (2Byee ASCID
LRC (H parieg)iD) 28yte ASCID
LRC (H parityiD] @2Bte ASCID
LRC tH paribyi0) 2By ASCHD

FIR0IEN D al+ 7274701 +HBRIED
FIROZ O ean "2 7+ 02 R
FIRCISY Rhedads a4+ IR IR
IR0 Ao+ T3+ A R
FIROE defridanr 371730 TRRN
SR D2 Qrirrdgle T2+ T+ BRI
01 100 el g0 "4 "0 e i O
E {1=Ta 0 b B Rt P e R R YT ]
FIRCN2D Qorwpre 2 4 25 +HIAED
FORG 20 Qlmans "+ e R
FRUIEN e 2T TR RIRGD
FURCI 120 Qere s "0+ P IR §

-

Receive matrixes are managed separately from sequences. Matrixes can be re-
ferred to by their names from each step in a sequence.

Display of trace data

Displays the send and receive messages in chronological order up to the maxi-
mum of 670 bytes (characters).

T s

Send M estage il
IHEX] 4

il ubi

Oo0MBDI ano
S0 204042 30 30 30 40 20 J0 34 45 2a D

1 E *

Fesers Mesrage S0 0MEQQ 4L
[HEx=) 300402300344
Step Humb e P00 0000000000000 000D MmO 00
FTs
CTS
oTA
o5A
KN} A
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Incorporated Standard System Protocol

Section 1-11

1-10 Overview of Flow of Project Creation

Menu operation/icon operation

Project creation from scratch % ffffff Choose New from the File menu
Double-click the Device icon. Specify target
”””” PC model, PC <= PLC Communication Set-
tings.

Double-click the PSB icon. Specify setup
items for each of ports A and B.

Protocol creation (addition to list) % fffffffffffffffffffff Right-click New Protocol.

\ Protocol sequence No. range setting \

Protocol name, first sequence No.,
last sequence No.

‘ Sequence creation} 777777777777777777777 Right-click New Sequence.

Specify the followings: link word,
transmission control parameter,

response notification mode, and
monitoring time (Tr, Tfr, Tfs).

Steé creation } ************************ Right-click New Step.

Specify the followings: repeat counter,
command, number of retries, send wait
time, send message (note), receive mes-
sage (note), whether to write response,
next process, and error process.

l’\ Message creation } ********************* Select New Message from Step or
right-click New Message.

Header, terminator, check code, length,
address, message edit (including data)

Receive matrix creation# ,,,,,,,,,,,,,,,,,,,, nght'C“Ck New Matrix and

right-click New Case.

\ Protocol transfer (from personal computer to PSB) \

1-11

12

Note

Refer to

Section 5-1

Section 6-1/6-2

Section 7-2

Section 7-2-5

Section 7-3-1/7-3-2

Section 7-3-3/7-3-4

Section 8-1/8-2

Section 8-3

* A send message in a step can be specified by choosing its message name in

the send message list.

* Areceive message in a step can be specified by choosing its message namein
the receive message list or receive matrix name in the receive matrix list.

* Therefore, you can create a message part during step creation more easily by
choosing a message name of the desired send message, receive message, or

receive matrix that you have created in advance.

Incorporated Standard System Protocol

The Protocol Support Tool provides the following 12 types of incorporated stan-

dard system protocols.

Choose File and then Load Standard Protocol from the main menu to load them.



Incorporated Standard System Protocol Section 1-11

Note To transfer standard system protocols to the PSB or create a new protocol by

partially modifying one of the standard system protocols, first copy the required
standard system protocol to another project file and then use the project file. The
standard system protocols themselves cannot be edited or transferred.

The standard system protocols have been installed into the PSB at our factory.

Protocol Name

Function

E5_K Digital Controller Read

Protocol for controlling an E5_K Digital Controller
via the PSB. Procedures for reading the MV the
operating parameter setting.

E5_K Digital Controller Write

Protocol for controlling an E5_K Digital Controller
via the PSB. Procedures for writing set points and
operating parameters.

E5ZE Temperature Controller
Read

Protocol for controlling an E5ZE Temperature
Controller via the PSB. Procedures for reading
measured temperature and operating parameter
setting.

E5ZE Temperature Controller
Write

Protocol for controlling an E5ZE Temperature
Controller via the PSB. Procedures for writing
control temperatures and operating parameters.

E5_J Temperature Controller

Protocol for controlling a E5_J Temperature
Controller via the PSB. Procedures for writing set
points, reading output amounts, and reading/writing
operating parameters.

ES100_ Controller

Protocol for controlling a ES100 Temperature
Controller via the PSB. Procedures for writing
adjustment parameters, reading operation
amounts, and writing/reading operating
parameters.

Digital Panel Meter

Protocol for controlling a Digital Panel Meter via the
PSB. Procedures for writing comparison values
and reading display values are set.

V500/V520 Bar Code Reader

Protocol for controlling a Bar Code Reader via the
PSB. Procedures for controlling the Bar Code
Reader in remote mode, reading the data that has
been read by the Bar Code Reader, and
reading/writing operating parameters.

3Z4L Laser Micrometer

Protocol for controlling a Laser Micrometer via the
PSB. Procedures for controlling the Laser
Micrometer in remote mode, reading measured
data, and writing/reading operating parameters.

F200/F300/F350 Visual
Inspection Systems

Protocol for controlling a Visual Inspection System
via the PSB. Procedures for controlling the Visual
Inspection System in remote mode, reading
measured values, and writing/reading operating
parameters.

V600/V620 ID Controllers

Protocol for controlling an ID Controller via the
PSB. Procedures for performing Read/Write
operations of the ID Controller and writing/reading
operating parameters.

Hayes modem AT commands

Protocol for controlling a Hayes modem (AT
commands) via the PSB. Procedures for
initialization of the modem, dialing, data
transmission, switching to escape mode, and
disconnecting the line.

For more information on each protocol, refer to the Communications Board Op-

eration Manual (No. W304).

Example: Protocol for the Controller (E5_K read)

13
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Sequence No. Communications Sequence
000 Read process value
001 Read set point during SP ramp
002 Read MV
003 Read set point
004 Read alarm value
005 Read proportional band, integral time, and derivative time

1-12 Basic Procedure of the Protocol Macro Usage

Procedure 1 PSB Setup
DIP Switches Setup on the PSB (For the C200HW-COMO06-EV1 model only)

SW1: Switch between two-wire and four-wire methods
SW2: On/Off of terminator resistance (On during using RS-422/485 board)

o DIP Switch SW2
%% DIP Switch SW1

Procedure 2 PSB Mounting
1,2, 3. 1. Open the memory cassette cover.

2. Remove the PSB cover.

0ooo

14



Section 1-12

Basic Procedure of the Protocol Macro Usage

3. Insert the PSB sliding in the slit completely.

4. Close the memory cassette cover.

Procedure 3 Connection with External Devices
Connect through RS-232C or RS-422/485.

CPU unit Protocol Support Board

Port B RS232C

Port A
RS-422/48

General-purpose

General-purpose :
external device

external device

General-purpos
external device

' General-purpose
external device

Note For connector pin arrangements and connection methods, refer to the SYSMAC
Communications Board Operation Manual (W304) and other relevant manuals

for general-purpose external devices.

15
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Procedure 4 System Setup3.

1,2, 3...

16

1.

2.

3.

For how to connect cables between the PLC and the SYSMAC-PST, refer to
“2.2 Connecting the SYSMAC-PST to PLC”.

System setup of the CPU unit and the PSB.
System setup to connect between the PLC and the SYSMAC-PST.

Perform the following setups (a) and (b). The communications conditions
specified in (a) and (b) must be coherent.
Target PLC model setting from the personal computer (SYSMAC-PST) and
communications setup between the personal computer and the PLC
a) Using the SYSMAC-CPT or SYSMAC Support Software or Programing
Console, specify a target PLC model from the device manager and per-
form communications setup between the personal computer and the
PLC.
b) PLC system setup on the CPU unit
Using a peripheral tool for PLC’s CPU unit, perform PLC system setup
according to a connected port.
* When connected to the peripheral port:
Communications setup of the peripheral port:
DM6650 - 6654 in PLC system setup
* When connected to the CPU unit built-in RS-232C port:
Communications setup of the RS-232C port:
DM6645 - 6649 in PLC system setup
System setup of the PSB

Use one of the following methods to perform system setup of the PSB port
A/B.
c) Using a SYSMAC-CPT, SYSMAC Support Software, or Programing
Console, perform the following PLC system setup.
PSB system setup
Port A: DM6555 - 6559 in PLC system setup
Port B: DM6550 - 6554 in PLC system setup

Example: PLC system area DM6555

Example: When setting communications
conditions to the default (standard)

15 0

DM6555| 6 . 0. O . O
-

Communications conditions
of Port A

0 indicates: Status bit:1 bit,
data length: 7 bits, parity:
even, stop bit: 2 bits, baud
rate: 9600 bps

Communications mode for
port A
6: Protocol macro

d) Using the SYSMAC-PST, perform setup of communications port A/B
from the device manager and transfer the setting to the PLC.
For more information, refer to “Transferring Data to the PSB”.

Setup of external devices

Perform required processes including setting up DIP switches on external
devices.
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Procedure 5 Protocol Design — Refer to the Section 3 and the Section 4

1,2, 3. 1. Creates the status transition chart of communications sequence.

2. Disassembles the protocol into the sequences and the steps and set them
up.
3. Creates the send and the receive messages.

Procedure 6 Project (Protocol Data) Creation and Transfer by SYSMAC-PST
For the brief flow, refer to 1.6.

1,2 3. 1. Creates a new project.
Refer to 5-1-1 Create a New Project of 5-1 Project Creation in Section 5.

2. Creates a new communications sequence.
Refer to 7-3-2 Set Sequence List Attribute of 7-3 Edit a Protocol in Section 7.

3. Creates each step.
Refer to 7-3-4 Edit a Step of 7-3 Edit a Protocol in Section 7.

4. Creates each message (Note).
Refer to Section 8 Editing Send & Receive Messages and Receive Ma-
trices.

5. Transfers the created projects to the PSB.
Refer to 9-2 Transfer Protocol Data in Section 9.

Note Each step can be created after each message creation (by specifying
the message name).

Procedure 7 The Ladder Program Creation

1,2, 3. 1. Allocates function code for the PMCR instruction.

1 Sets to “ON” the DIP switch SW4 of CPU unit (Enable the application
commands setup).

1 Allocate function code for the PMCR instruction by a peripheral tool for
the CPU unit.

Note If your PLC is the C200H=-CPU=x*-ZE, FUN No. 260 is assigned to
the PMCR instruction by default.

2. Describes the PMCR instruction.

Example:

Input condition

PMCR
28908 #1100

DM0000
DM0010

25503

-[FAL(e)001 |

17
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When the input condition is set to “ON” and the protocol macro execution
flag is set to “OFF”, the communications sequence number 100 registered
on PSB is called to send and receive data via port A of the PSB.

DMO0000 Number of effective words How many words including
DMO000O are effective?
DMo001 Specified number at DM000O of
Send data send data are read beginning

from DMOOQO1.

DMO0010 Number of effective words How many words including
DMO0010 are effective?
DMO0011 Receive data is stored in
Send data successive words beginning

from DM0011 and the number of
effective words is stored in
DMO0010.

3. Execute the PMCR instruction.

Procedure 8 Confirmation of Operations — Refer to Section 10 Trace/Monitor.
1,2, 3. 1. Traces the transmission lines

Trace the data in the send and the receive messages and the control codes
flowing on the transmission line (RS-232C or RS-422/485).

2. Monitors the 1/0 memory
Monitor the send and the receive data and the status of flags.

18



Specifications

Section 1-13

1-13 Specifications

1-13-1 Protocol Macro Specifications

ltem Description
Number of Protocol 20 Max. Can be created and registered by the Protocol Support Tool.
Number of Sequence 1000 Max.
Per Sequence 60 Max.
protocol count
Message 300 Max.
count
Receive 100 Max.
matrix count
Number of steps per 16 Max.
sequence
Sequence execution Specified by the PMCR instruction on the PLC’s CPU unit (by giving a sequence No.).
condition
Sequence | Transmission | One of X-on/X-off flow, RTS/CTS flow, delimiter control, or contention control, and
content control modem control can be specified.
(common parameters
para]llmeter Response | (Mode for writing received data to the /O memory area specified by the third operand of
to all steps) | nethod the PMCR instruction.)
Either the scan mode or interrupt mode can be specified.
Monitoring Receive wait, receive finish, or send finish can be monitored.
time for Setup range: 0.01-0.99 s, 0.1-9.9 s, 1-99 s, or 1-99 minutes
sending/
receiving
Link word Data are exchanged between the PLC’s CPU unit and the PSB when /O is refreshed. Two
area for sending data, and two area for receiving data.
Step Command Send, Recyv, or Send&Recv
content Repeat 1-255 times
counter
Retry count | 0-9 (Can be specified only for Send&Recv command)
Send wait 0.01-0.99 s, 0.1-9.9 s, 1-99 s, or 1-99 minutes
time (Can be specified only for Send or Send&Recv command)
With/Without | Specifies whether to store the receive message after data receiving is completed (when
response storing received data to the area specified by the third operand of the PMCR
writing instruction.)
(operand
addressing)
Next Specifies the next process as follows when the step ends normally: End (end the
process sequence), Next (go to the next step number), Goto (go to a specified step number), or
Abort (abort the step to end the sequence).
Error Specifies the next process as follows when the step ends abnormally: End (end the
process sequence), Next (go to the next step number), Goto (go to a specified step number), or
Abort (abort the step to end the sequence).
Send Data sent to the Consists of a header (Note 1), address (Note 2), length, data
message specified address when | (Note 2), error check code (Note 3), and terminator (Note 1).
the command is Send
or Send&Recv.
Receive Data received from the
message specified address when

the command is Recv
or Send&Recv.

19




Specifications Section 1-13
Item Description
Step Receive When the command is | Specify a receive message and next process for each of case Nos.
content matrix Recv or Send&Recy, 00 - 15.
the receive matrix sets | At least one of 16 cases must be specified to Other for its receive
up the message message type (other than the specified receive message).
expected to be
received (up to 15
sets) to switch next
process by comparing
the data.
Note 1) Constant [ ASCIl data, HEX data, or control code.
Data
attribute of
header and
terminator
Step Note 2) Constant | ASCII data, HEX data, or control code (For address, the control code cannot be
content Address used.)
attributes Variable | No conversion, HEX to ASCII conversion, or ASCII to HEX conversion (Direction
and data of read / write can be specified.)
attributes in —
send or Specmca (X,Y) . o
receive tion X: Effective address (source or destination address)
message mode Y: Data size (1-255) (Data size is equal to the number of bites on
transmission path.)
X Word Word read (I/O | Specified by the | Specified start

specification

memory — second operand | address + n
send data) of the PMCR (The linear
instruction expressiop
Specified b aN+b, which
thFc)a link wor\(/j. includes the
— repeat counter
Slpecmed N, can be
directly. specified for n.)
Word write Specified by the

(receive data
— 1/0 memory)

third operand of
the PMCR
instruction.

Specified by
the link word.

Specified
directly.

Wild Card

Receive any data/address (only
for receive message)

Repeat
Counter

20
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ltem Description
Step Note 2) Variable Y Linear aN+b a: 0-255
content Address expression or b: 1-255
attributes constant N: Repeat counter value
and data including the
attributes in repeat counter
senq or Wild card * Receive any length of data.
receive — —
message Word Word Specified by Specified start
specification read(l/O the second address +
memory — | operand of the |n(The linear
send data) | PMCR expression aN +
instruction b, which
Specified by includes the
the link word. repeat counter
— N, can be
Specified specified for n.)
directly.
Note 3) Supports calculation of LRC, CRC-CCITT, CRC-16, SUM, and SUM2.
Error check
code
The 256 bytes (Except 200 bytes of one-step receiving message at a control of RS/CS flow,
maximum X-on/X-off flow, or delimiter)
length of
the send or
the receive
message

Trace function

Possible to trace chronological data of send/receive messages up to 670 bytes (characters).
Possible to trace changes in the control signals such as step No., RS, or CS.

1-13-2 Specifications of the Protocol Support Tool

Item

Description

Basic function

Creation of protocols, edition of standard system protocols, transfer of protocols to the
PSB, tracing/file saving

File creation unit

Project unit
Components of project | Protocol list Up to 20 protocols (components

of protocol: sequence,
send/receive message, receive
matrix)

Devices Target PLC, network setup,
comms port setup

Trace list

Other functions

- Tracing of transmission lines

- Monitoring of PLC’s I/O memory

- Print of protocols

- Standard system protocol procedure

Supported OS

Microsoft Windows 95

Supported network

Host link (SYSWAY)

Connection with PLCs

Peripheral port on the CPU unit or built-in RS-232C or RS-232C port on the PSB (only in
the host link mode)

Personal computers

IBM PC/AT or compatible computer

CPU

486DX 100 MHz or higher

Memory 16 Mbytes or more
Hard disk 20 Mbytes or more of available area
Monitor VGA or higher

Floppy disk drive

1 or more 1.44-Mbyte drives
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SECTION 2

Environment/Installation/Uninstallation/
Starting/Ending

This section outlines the functions of SYSMAC-PST and describes the operating environment, installation procedure, and the
setting of the usage environment.

2-1 Environment Requirements . .......... .. ..ottt 24
2-2  Connectingtoa PLC . .. ... e 24
2-3  Installation ... ... e 26
2-4  Uninstallation ... .. ...t e 28
2-5  Start Up .o 29
26 ShUtDOWN . ..o e 29
2-7 Setting the User Interface .......... ... i i 30

2-7-1  Setting the Display Area ... ... ...ttt 30

2-7-2 TOOIDAIS . .ottt 31
2-8 Common User Interface ........ ... ... i 31

2-8-1  Outline of Common User Interface .......... ... ... ... . . o, 31
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Connecting to a PLC

Section 2-2

Environment Requirements

SYSMAC-PST requires the following minimum computer configuration require-
ments for effective running.

* 100 MHz 80486dx or better CPU.

* At least 16 Mbytes of RAM.

* hard disk storage with at least 20 Mbytes of free space.

* VGA or better display system.

* Microsoft Windows 95.

* Mouse.

SYSMAC-PST operates with the following PLC’s which support PSBs.
* C200HX (CPU85, CPUBS5, CPU64, CPU54, CPU44, CPU34) -E/-ZE.
* C200HE (CPU42, CPU32) -E/-ZE.

* C200HG (CPU63, CPU53, CPU43, CPU33) -E/-ZE.

SYSMAC-PST supports the following PSB’s.

* C200HW-COMO04-E/-EV1.

* C200HW-COMO05-E/-EV1.

* C200HW-COMO06-E/-EV1.

2-2 ConnectingtoaPLC

When transferring protocol data created by SYSMAC-PST, use the following
cables to connect the computer and PLC.

Communications Cable used Connector on the | Connector on the
procedure computer PC
Peripheral bus CcQmM1-CIF02 RS-232C Peripheral port

Note A personal computer can be connected to the PSB port if the port is set to the

host link mode.

] -
Model . 5
o e CQIVHﬁ—CIFoz ) j
e S
2 |12[ |Peripheral RS-232C port |G o
S o R

RS-232C cable

[

47
RS-232C

L) ——

' T g
RS-232 port ﬁﬁﬁﬁ_ﬁiﬁﬁi S

When creating a specific RS-232C cable, join the connectors as follows.
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Connectors and Cables

Connection Signals Computer

Wiring Cables

Component name Model Manufacturer
D-sub connector (9-pin, Model XM2A-0901 (connector) OMRON
PLC side, male) Model XM2S-0911 (connector hood)
D-sub connector (9-pin, Model XM2D-0901 (connector) OMRON
Computer side, female)  yvodel XM2S-0911 (connector hood)
Recommended Cable UL2464 AWG28 x 5P IFS RVV SB Fujikura Wire
(UL item)
AWG28P x 5P IFVV-SB (non-UL item)
UL2464-SB 5P x AWG28 (UL item) Hitachi Wire

CO-MA-VV-SB 5P x AWG28
(non-UL item)

Wire path length Upto15m
Pin number Symbol Circuit name
1 FG Protective Ground
2 RD Receive Data
3 SD Send Data
7 RTS Request To Send
8 CTS Clear To Send
5 SG Signal Ground

D-SUB 9P plug (Male)

The following diagram shows the wiring of cables connecting a PLC and computer:
D-SUB 9P plug (Female)

PLC Computer
Connector hood FG| ~ Shield "~ | Connector hood FG
1 F---"------- -1 FG
SD 2 2 RD
RD 3 3 SD
RS 4 7 RS
Cs 5 :| |: 8 Cs
SG 9 5 SG

25
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2-3

Installation

Note

1,2, 3...

26

Use the following procedure to install SYSMAC-PST and SYSMAC-CDM (see
note) Version 1.3 on to a computer running Microsoft Windows 95.

SYSMAC-CDM is a communications-associated application software used in
the SYSMAC-PST. Users do not need to be concerned about this software ex-
cept when installing the software and when error messages are displayed.

If SYSMAC-CPT and SYSMAC-PST applications are installed on the same PC
be sure that SYSMAC-CDM will be installed in the same directory for both ap-
plications.

1. Turn on the computer and activate Windows 95.
2. Select the Start push-button from the taskbar and choose Settings....
3. Select the Windows Control Panel.
4. Select the Add/Remove Programs setting
5. The Add/Remove Programs Properties dialog is displayed.
Add/Remove Programs Properties E I
Inztall /U ninst all lwmd-:lws SEtup! Startup Dizk l

T o install & nevy program from a floppy disk or CO-ROM
drive, chck Install.

i T he fallowing zoftdare can be automatically remoyved b
f Windows, Toremove a program o tocrnodify it installed
cormponents, select it from the list and click

AddsRemove.

SddrEETTavES |

Ok Cancel I rnly

Select the Install... push-button to install SYSMAC-PST.

6. Insert disk 1 of SYSMAC-PST into the computer’s floppy drive. Select the
Next> push-button. Ensure that the Command Line for Installation
Program: field reads “a:\setup.exe”, where ‘a:\’ is the location of the floppy
drive (letter case is not important), and select the Finish push-button. If
required, select the Browse... push-button to find the setup.exe file.

7. The setup program takes a few moments to initialise, as indicated by the
displayed progress indicator. Once the progress indicator reaches ‘100%
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&Caution

complete’, installation begins. The Welcome dialog is displayed. Read the
information on the Welcome dialog and Select the Next> push-button.

8. The Choose Destination Location dialog is displayed. Select the Browse...
push-button to locate a destination directory for SYSMAC-PST. If a
destination directory does not currently exist, it is created by the installation
process following confirmation by the user. Select the Next> push-button to
continue.

Note If any Windows-version support tool other than the SYSMAC-PST
has already been installed, such as the SYSMAC-CPT, be sure to
install the SYSMAC-PST in the same directory.

For example, if the SYSMAC-CPT is installed in “C:\Program
Files\Sysmac”, designate the following drive and path name at the
time of installation as in “C:\Program Files\Sysmac\...”

9. If a version of SYSMAC-PST already exists in the selected destination
directory, the SYSMAC-PST Already Installed dialog is displayed. Select
the Next> push-button to overwrite the current version of SYSMAC-PST or
the <Back push-button to choose a different destination location.

10. The installation process completes by copying files from the floppy disk to
the computer. When prompted, insert the required disk in the floppy drive
and select the OK push-button. If necessary, select the Browse...
push-button to find the required disk.

Copsing 8 Skl AC-CObA filas.

cdmomoc exe

e

ﬁfm

The file progress indicator illustrates how far installation of the current file has
progressed.

The disk progress indicator illustrates how far installation of the current disk has
progressed.

The hard disk progress indicator illustrates how much disk space is left at the
destination location.

11. Read the information dialogs that are displayed prior to the closure of the
installation program. Select the Finish push-button.

Premature Cancellation of the installation of SYSMAC-PST is not advised as
files may have already been copied on to the computer.

27
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2-4 Uninstallation

Use the following procedure to remove SYSMAC-PST and SYSMAC-CDM
Version 1.3 from the computer.

iﬁStartI 1,2, 3... 1. Select the Start push-button from the taskbar and choose Settings....
Eﬁj 2. Select the Windows Control Panel.

3. Select the Add/Remove Programs setting.
4. The Add/Remove Programs Properties dialog is displayed.

Add/Remove Programs Properties E I

Inztall /U ninst all lwmd-:lws SEtup! Startup Dizk l

T o install & nevy program from a floppy disk or CO-ROM
drive, chck Install.

£E 7 T hee following softwane can be autormatically remnoy ed by
f Windows, Toremove a program o tocrnodify it installed
cormponents, select it from the list and click

AddsRemove.

SvSMACPST

SddrEETTavES

UK Camncel I e 1

Select the ‘SYSMAC-PST entry from the Uninstall and select the
Add/Remove... push-button.

5. SYSMAC-PST and SYSMAC-CDM is removed from the computer. Select
the OK push-button on confirmation.
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2-5 Start Up

fstai| 123

Jmron

¢ Help

Use the following procedure to start SYSMAC-PST.

1. Select the Start push-button from the taskbar and choose Programs....
2. Select the Omron folder.
3. Select the SYSMAC-PST program. SYSMAC-PST is activated.

"‘—@??]f:‘élfﬁ%iﬁ[if..3.3 [[=] =2

OFEFEEE I EE R EEER

¥

Offline ] [

<M Selested PLCS ||

For Help, press F1.

[ [ [mum| )

2-6 Shut Down

o

Use one of the following methods to shut down SYSMAC-PST.

Select the control menu in the title bar and choose the Close option.
Click the right mouse button in the title bar and choose the Close option.
Select File from the menu bar and select the Exit menu option.

Select the Close button in the title bar.

Press Alt+F4.

A confirmation dialog is displayed if any information currently open in
SYSMAC-PST has not been saved.

Select the Yes push-button to Save the changes. Select the No push-button to
discard the changes. SYSMAC-PST closes. Select the Cancel push-button to
abort the operation and return to SYSMAC-PST.

29
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2-7 Setting the User Interface

The SYSMAC-PST user interface can be configured to suit the individual needs
of the user in a number of ways:

* Setting the display area.
* Moving, removing and re-displaying toolbars within the display area.
* Removing and re-displaying the status bar.

2-7-1 Setting the Display Area

30

1,2, 3...

Note

&

| |

The display area of SYSMAC-PST can be moved and resized in a number of
ways.

The display area can be moved by selecting the title bar with the left mouse
button and dragging the window to a new destination, or by selecting Move from
the project window control menu.

Use the following procedure to resize the display area.

1. Move the mouse pointer or input device over a window boundary. The
mouse pointer changes shape.

++ BYSMAC Protocol Support Too
@ File Edit “iew Window Help

o[l cmle]

|Ej--*;- Project e | Pral

Reee® Protocol ListIE Sy
8% Tiace List L@ M ew
% Devices L@ New

[l M ey

2. Once the mouse pointer has changed, click and hold the left mouse button
and drag the boundary to its new position.

By selecting the corners of the project window boundary, the project window can
be resized ensuring that the aspect ratio of the window is preserved.

A project window can also be resized by selecting Size from the project window control
menu.

The display area can be maximized to fill the full display or minimized to the taskbar.
To minimize the display area, select the Minimize button from the title bar.

To maximize the display area, select the Maximize button from the title bar.

To restore the display area to its usual size from its maximized state, select the Restore
button from the title bar (the Restore button replaces the Maximize button if the display
area is already maximized).

The above functions can also be accessed by selecting the control menu.
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2-7-2 Toolbars

]

The dockable toolbars used by SYSMAC-PST can be moved to maximize use of
the display area. The following toolbars are used by SYSMAC-PST.

* The Project toolbar.

* The Protocol toolbar.

* The Trace toolbar.

* The PLC toolbar.

A dockable toolbar can be moved about the display area by selecting the toolbar
surround (not a toolbar button) with the left mouse button, and dragging it to its
new position in the display area. The toolbar inherits its own title bar if moved
from its original position. A double-click in the title bar returns the toolbar to its
original position.

To remove a particular toolbar from the display, select View from the menu bar,

followed appropriately by the Project Toolbar, Protocol Toolbar, Trace Toolbar or
PLC Toolbar option. Repeat this procedure to redisplay the toolbar.

If the toolbar has been moved and has its own title bar, it can be removed by
selecting the Close button and subsequently redisplayed by using View from the

menu bar.

2-8 Common User Interface

For clarity, access to functions is not discussed in following sections, but

described here.

2-8-1 Outline of Common User Interface
The following is the basic screen configuration provided by SYSMAC-PST.

Project name

Title bar — S T
Menu bar Bl B Misw windds Hele

Tool bar ——2UEl ] 1| |wie] wl

4 Frojact p | Aeps Fietry | Send Wit | Send Mossags | Reoy Mesags |
Project name =+3E Protocol List REET/D01  Sand & Peaka 1 Faras ECeD0) 1 [ e
=% Corkrollor EG K. rasdh
Fl Procoas value reac )
Tk S Wamaage List The dialog or pull-down menu appears
i‘? 'L‘f:":_“f--'“ U by double-clicking the left mouse button
R with the mouse pointer located to the
Project window — 5y Diovicas corresponding item.
-l PO
Mr=e
laf | ¥ | gL |
O e | Mo Eiadectd PLCH ]

Status bar — Far Heln pre==Ft

Hierarchy screen

* The hierarchy appears with the
project as the highest level.

* The selecteditem is highlighted
and the contents of the data ap-
pear in the right screen portion
(contents screen).

|
Contents screen
* The contents of the data of the item selected and
highlighted in the left screen portion (hierarchy
screen) appears.

* By double-clicking the left mouse button with the
mouse pointerlocated ontheicon onthe leftedge
of the screen, the contents of the data appears
with the hierarchy from the highest level to the
lowest level scrolled.

Project window
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1,2, 3... 1. The main screen in the project window is divided into two panes (i.e., the left
and right panes).

» The data hierarchy appears in the left pane in atree format. The left paneis
called hierarchy screen.

* The contents of designated data (i.e., highlighted data) in the left pane ap-
pear in a table format in the right screen portion. The right pane is called
contents screen.

2. The menu and tool bars are used for basic Windows functions, such as file
and edit functions, and protocol and trace operating functions.

3. The following are the basic operations required to create, edit, and down-
load protocols.

* The screen is scrolled from the highest level to the lowest level where the
data in detail can be checked if the left mouse button is double-clicked with
the mouse pointer located on the icon in the left or right pane (i.e., the hier-
archy or contents screen). By pressing the ESC Key, the screen s scrolled
from the lowest level to the highest level.

To create a new object, such as a protocol, sequence, step, or message,
click the right mouse button with the mouse pointer located on the Edit
menu or press the Shift and F10 Keys so that the Edit menu will pop up,
and select Create New Object. Then a new object appears in the right
pane (contents screen).

Data is input into the list in the right pane (contents screen). To input the
data, trouble-click the left mouse button with the mouse pointer located on
the input-field cell so that the set dialog will appear. Then input the set val-
ue into the set dialog.

The menu is used for setting the communications port of the PSB, upload-
ing protocols, tracing data, or downloading trace data after clicking the
right mouse button with the mouse pointer located on the menu or press-
ing the Shift and F10 Keys so that the menu will pop up.

Note The pop-up menu appearing with the right mouse button clicked is a useful fea-
ture of SYSMAC-PST. The kind of pop-up menu appearing depends on what is
pointed while the right mouse button is clicked. The user should understand that
the main functions of SYSMAC-PST are available with the pop-up menus of
SYSMAC-PST. Such functions include functions used for creating new proto-
cols, sequences, messages, matrices, and matrix cases, setting the commu-
nications port of the PSB, uploading protocols, and tracing data.
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Project Window

1
rla
_+,- - gt Protocol Name

Left Pane Data appears in the following hierarchy.
(Hierarchy Screen)
#_  Project
ll‘_l
I * :
rla : Project
L :ET Protocol List 'I' : Displays
, R 32 protocolList | 00
' +a-+  Protocol Lis
| s @ Protocol Name Y one.
' o \ -+  Protocol
' \ C ﬁzs;;:nce Displays
| : ' : Communication| ~ more
! , : Sequences under the above Sequence than
' : , protocol name usbls one.
! , R Sequence ::== : Send Message
: ' ' Name List
! : ' = ﬂ::: : Receive Message
, X :_ BT S_end Message =™ List
' , . wepke  List Lists under the above Iﬂ . Receive
! : ! =An= Receive Message protocol name Matrix List
' Lo e List ““ . H
' ¢ e US : Trace List - Displays
: : ' W only
: . L Iﬂ Receive Matrix List !ln - Devices one.
I f | .
: ! L -[: Matrix H :PLC
! Jtr - @ protocol Name - : PSB

. "_" The data indicated to the right
rooo EE Trace List <+ displays those in lower levels.

"," The data indicated to the right
!ln Devices - ¢ does not display those in low-

er levels.
2l P

roa
R

Right Pane The item appears according to the selected data (i.e., the highlighted data) in the
(Contents Screen) left pane (hierarchy screen).
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Selected data

Item in right pane (contents screen)

in left pane
(hierarchy
screen)
‘_1-‘_ Project x| Name e e
"
dat Protocol x| Protocol | Seq Start | Seq Type
e | List Name End
+ig+ | Protocol x| # Commu- | Link Control | Re- Timer Timer Timer | ---
Name (Se- nication Word sponse | Tr Tfr Tfs
quence Sequence
Number)
Sequence | x| Step Repeat Com- Retry Send Send Receive | Re- Next | Error
Name mand Wait Mes- Mes- sponse
sage sage
u=iz [ Send *| Message | Header Termi- |Check |Length |[Ad- Data
nabk | Message Name <h> nator Code <I> dress
List <t> <Cc> <a>
=1n= | Receive *| Message | Header Termi- | Check |Length |[Ad- Data
=m | Message Name <h> nator Code <I> dress
List <t> <Cc> <a>
Matrix List | =| Matrix Case
@ Table Steps
- Matrix x| Case Receive | Next
[: ] Number Message | Process
#s4 | Trace List | = | Descrip- | Uploaded | Size
R tion
"] Devices #| Device Current
TiEs Configu-
ration
H PLC x| PLC Descrip- | ---
Compo- tion
nent
PSB *| PSB Descrip- | ---
ﬂ Compo- | tion
nent
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The highlighting cursor is available in both the left screen portion (hierarchy
screen) and the right screen portion (contents screen) of the project window.
The focused portion (i.e., the portion actually selected in operation) is sur-
rounded by ---. If a line in the right screen portion (contents screen) is selected,
the focused portion is in the right screen portion (contents screen).
To switch over the focus between the left and right screen portions (hierarchy
and contents screens), press the Tab Key or select Focus Select from the View
menu or click either of the screens.
4. The mouse, Up, Down, Left, or Right Key, or Function Key can be used to
select the elements in projects.
The following operations are available without the mouse.
* The following are possible in either of the screens by pressing the Up or
Down Key while the focus is in the screen.
The scrolling of the tree in the left screen portion (hierarchy screen).
The scrolling of the rows of the tables in the right screen portion (contents
screen).
* The next higher level is reached by pressing the ESC Key or the Back-
space Key.
* The right screen portion (contents screen) is scrolled for a single-screen
portion whenever the Page-up or Page-down Key is pressed.
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* The next active window of SYSMAC-PST is reached by pressing the Ctrl
and F6 Keys or selecting Next Window from the Control menu.

* The size ratio of the left screen portion (hierarchy screen) to the right
screen portion (contents screen) is changeable by moving the border line.

* The width of each item in the right screen portion (contents screen) is
changeable by moving the border line.

* The hierarchy in the left screen portion (hierarchy screen) is selectable by
clickingthe'+’ or’-" portion. Afterthe’ -~ portionis clicked, the+’ portion
appears at the final hierarchy level, in which case only the display of the left
screen portion (hierarchy screen) changes but the display of contents
screen does not change.

E 4= Praoject
[=] #3* Project E ::m
B2 =@ Conbrollsr (E5 K read
I 3as .
© @ Controller (ES_K read) g Procoes vaue resd
LB T Lis 2k Sand Message List
g e 33 Receive Message List
Elr_rﬁ Devices @ Maic List
ciks,  MEEG Displaysthe =8 Trece List
lower level & Py Dovices
data.

5. The hierarchy is scrolled downwards by double-clicking the left mouse but-
ton with the mouse pointer located on either of the icons or pressing the
Down Key while the focus in the screen. The selected and highlighted data
in the left screen portion (hierarchy screen) is scrolled.

By pressing the ESC Key or selecting Parent in the View menu, the hierar-
chy screen is scrolled in the higher level direction.

6. Click the right mouse button with the mouse pointer located on the pop-up
Edit menu to select Create New Data.

Caeeirol

L hztria L md i+ |« A new step is created after clicking the right mouse
Ciop Ot button or pressing the Shift and F10 Keys to select
it the corresponding item in the pop-up Edit menu. In
Cslsts Cial this example, Create Step is selected.

7. Input data of each item by double-clicking the left mouse button with the
mouse pointer located on the item of the table in the right screen portion
(contents screen).

[% [ step | Rapa Ciomemsnd | petry | Send Wat | Sand Messags [ Pocw Mass:
=] eni B Receive 3 P S06007 1 RV D001

-— This dialog appears
by double-clicking the

Toee | CEECSE - | left mouse button.
—Countar Cancel

¥ Gonstant 001

 Chennel I ! KT ¥
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Control Menu

C: Protocal Si
Control Menu Restars I_
Close
Move .
= Maximize
5'23 Minimize
hinimize
b aimize
Cloze  Alt+F4
PST Project]
Festare
P Move
Size
hdinimize
b aimize
Cloze  Ctril+F4
M et Chil+FE
Menu and Short-cut Key
Main Sub menu Description Short-cut | Icon on tool bar
menu key
File New Creates a new project. Ctrl+N O
Open Opens the existing project selected. Ctrl+O O
Open System Opens the system protocol. O
Protocols
Close Closes the project worked on.
Save Overwrites and saves the project file worked on. | Ctrl+S O
Save As Saves the project file worked on as a new file.
Download Protocols | Downloads the protocols selected to the PSB. O
to PSB
Protocol Compare Compares the data of two protocols. O
Upload Protocols Uploads the protocols from the PSB. O
From PSB
Display PSB Displays the list of protocols stored in the PSB. | --- O
Protocols
Display Object Code | Displays the quantity of object code data. O
Size
Print Prints the protocols or trace selected. Ctrl+P O
Print Preview Displays the image of print output.
Print Setup Sets the printer model, paper size, and printing | ---
direction.
Recent File Displays a maximum of four files recently used. | ---
Exit Exits SYSMAC-PST.
Edit Undo Undoes the previous operation. Ctrl+Z
Cut Cuts and transfers the range designated to the | Cirl+X O
clipboard.
Copy Copies and transfers the range designated to Ctrl+C O
the clipboard.
Paste Pastes the contents of the clipboard to the Ctrl+V O
position designated.
Delete Deletes the range designated. Del O
Accept Accepts the results of input.
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Main Sub menu Description Short-cut | Icon on tool bar
menu key
Edit Cancel Cancels the results of input.
Field Enables the selected field in the contents screen | ---
ready for input, the effect of which is equivalent
to that of the double-click operation of the
mouse.
Select All Selects the data of all rows. Ctrl+A
Inverse Selection Selects data other than the data focused. Ctrl+l
Move Scrolls the steps or matrix case upwards or O
downwards to the top or bottom.
View Project Toolbar Shows or not shows the project tool bar.
Protocol Toolbar Shows or not shows the protocol tool bar.
Trace Toolbar Shows or not shows the trace tool bar.
PLC Toolbar Shows or not shows the PC tool bar.
Parent Scrolls the displayed hierarchy portion in the Esc
project window to the one upper.
Swap Focus Switch over the focus between the hierarchy Tab
and contents screens.
Window | New Window Creates an identical new window.
Cascade Shows windows in cascade status.
Tile Shows windows laid vertically.
Arrange Icons Arrange icons to align with one another.
Help Help Topics Shows Search Topic in SYSMAC-PST’s Help. O
About PST Shows the version of SYSMAC-PST. O
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Pop-up Menu

38

If either of the following objects is selected, the pop-up menu according to the
hierarchy appears by clicking the right mouse button or pressing the Shift and

F10 Keys.

* Pop-up Edit Menu

Selected object

Pop-up Edit menu

Project

Properties

Protocol List

Create Protocol

Cut

Copy

Paste

Delete

Protocol

Create Communication Sequence

Create Matrix

Create Receive Message

Create Send Message

Cut

Copy

Paste

Delete

Communication Sequence

Create Step

Cut

Copy

Paste

Delete

Step

Edit Send Message
Edit Receive Message
Cut

Copy

Paste

Delete

Send Message List

Create Send Message

Cut

Copy

Paste

Delete

Receive Message List

Create Receive Message

Cut

Copy

Paste

Delete

Matrix List

Create Matrix

Cut

Copy

Paste

Delete

Matrix

Create Matrix Case

Cut

Copy

Paste

Delete
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Selected object Pop-up Edit menu
Matrix Case Cut
Copy
Paste
Delete
Trace Delete

* Pop-up Operation menu (in On-line Operation)

Selected object

Pop-up Edit menu

PSB

Upload Protocols From PSB

Display PSB Protocols

Trace Memory A/B

Start Trace Continuous Trace

One-Shot Trace

Stop Trace

Upload Trace From PSB

Comms port A/B

Edit Settings

Download Settings To PLC

Upload Settings From PLC

Tool-bar Icons

* Project Tool Bar * Trace Tool Bar
These icons are for the operation of These icons are for the operation of trace-re-
project-related functions. lated functions.

i [ | Ml o B G AL

20 o e e 1 B =

e PLC Tool Bar

* Protocol Tool Bar

The PLC modes, such as off-line, program,

These icons are for the operation
of protocol-related functions.

e b it )|

and monitor modes, and corresponding PLC
models are displayed.

Cifiine | czocHE-opL4z

|

Program | cooomE-cPume
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List of Tool-bar Icons

Fast Forward

End of Trace

Start one-shot
trace

Start Continuous
trace

Stop trace

Upload trace

Tool bar lcon Corresponding Tool bar lcon Corresponding
menu menu
Project toolbar @ | New Protocol toolbar I}l Compare
a. Open [ | Download
IE"’l 3 Protocols
= Open System & Object Code Size
| E""! Protocol -il
Save Download Port
EJ Iil Settings
,}i'; Cut @ Upload Port
| i Settings
Copy |-3| Upload Protocols
El Paste =% PSB Protocol List
Print = Delete
?‘i' =
? | About 2 Up
.{‘;l Help = Down
Trace toolbar » | Start of Trace =Y Top
“ I Fast Rewind E:I Bottom
“ | Rewind PLC toolbar PLC Mode
M | Forward PLC Model
L
M
==
=
=
g
E
2]

Status Bar The status bar displays the explanation of the menu or icon of the position where

the cursor is located.

Cregte @ new pnolest

Note Select the toolbar icon by referring to the corresponding explanation of the icon
appearing on the status bar.

The right portion of the status bar displays either one of the following keys that
are locked.

CAP: Uppercase keys are locked.

NUM: Number keys are locked.

SCRL: Scroll keys are locked.
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3-1

Protocol Macro Outline

The Protocol Support Tool allows users to freely create and edit protocols, which
are procedures for sending data to and receiving data from general-purpose de-
vices connected to the PSB through RS-232C or RS-422/485. The Protocol
Macro is a function to implement the sending and the receiving messages by the
execution of starting instruction for the protocol macro (PMCR instruction) of the
user program on the CPU unit.

CPU unit

H PpMcr _I
#1001 I

1/0O memory

Send data
address

Receive da]a

/\/

A

Protocol Support
Board service

Sequence numbey Step 0

specification
Step 1

Protocol Support Board Note: The send/receive message can be

stored on and after the send or
receive data address + 1.

I—-> Sequence No. 001
4—1

General-purpose
external device

Y

3-1-1 Sequence/Step Structure

One sequence consists of up to 16 steps. One step includes one command
(Send, Receive, or Send&Receive) and one or two messages (Send, Receive,
or Send&Receive). Step transition is specified by the “next process” within the
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1,2, 3...

step.
Step mechanism outline
Sequence /
Step 00 Command
Step 01 Message
m
85 :
2 H To be N
g'a : repeated?
» 9 H
gs 5 Y
a E :
% Q Normal end?
n & H
Y Error process
Step 15 Next process
1. Sequence-specific data (common to all steps)
Setup Item Description
Transmission control | X-on/X-off flow control, RTS/CTS flow control, modem
parameter control, delimiter control, or contention control
Link word Shared memory area between the PLC and the PSB.

Monitoring time

Time for monitoring send and receive processing.

Response Type

Timing for writing received data.
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2. Step-specific data
Setup Item Description Command type
Send | Receive | Send&
Receive

Command Send, Receive, or
Send&Receive

Repeat counter The number of times iterating (0] (0] 0]
the step (0-255)

Send message The contents set here is sent (0] 0]
as a message.

Receive message | The message that was actually | --- (0] 0]
received is compared with the
data set here.

Receive matrix Selects the next process (0] 0]
according to message
expected to be received (up to
15 types).

Retry count The number of times for 0]
retrying the command when
some retry factor such as an
error arises.

Send wait time Wait time for starting data (0] 0]
sending for a Send command.

With/Without Specifies whether to write (0] 0]

Response Writing | received data .

(operand

addressing)

Next process Specifies the next step to which | O (0] (0]
control goes when the system
ends normally.

Error process Specifies the next step to which | O (0] (0]
control goes when the system
ends abnormally.

3. Message structure and content

Messages to be sent and received are generally structured as follows:

1) Messages containing header and terminator

|Header|Address[ Data IError CheckITerminatorl

I— End of the message

Error check code

Content of the message

(Sending: Data to be sent,or Receiving
: Data expected to be received,according to the command)

L~ Destination of the message

L— Beginning of the message

The check code and the terminator can be replaced each other.

Note Possible only when the Communications Board C200HW-COM**-EV1 is used.

| Header |

Address | Data |

Terminator

| Check code |
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2) Messages containing header and data length

|Header|Address|Length| Data |Error checkl

Error check code

Content of the message
(Data to be sent, or expected to be received, according to the commandSending:
Data to be sent, Receiving: Data expected to be received)

Length of the message (To be calculated automatically)

— Destination of the message

— Beginning of the message

Setup Item Meaning Data attributes
Constant Variable
Header Beginning of O
message
Address Message 0] o]
destination
Length Message length
Data Message body 0] o]
Check code Error check code
Terminator End of message 0]

* Input the constant in the header and terminator.

* Either the constant or variable can be input in the address and data. By includ-
ing variables in the address and data, the address or data can be retrieved
from the designated area of the I/O memory and the transmitted or received
data can be written in the designated area of the 1/O memory.
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3-1-2 Communications Sequences and the PMCR Instruction

The PMCR instruction will specify a communication port number and sequence
number. In addition, the user can specify the source /O memory address and
the destination I/O memory address of the message.

PMCR Instruction
Specification

— PMCR
Cc
S
D

C: Control data

S: Send data beginning word number
D: Receive data store beginning word number

Ladder Program

Process  Protocol macro
start execution flag

Port A: 28908
Port B: 28912

25503

Control Data

15 ~ 1211

Sequence No.
000-999 (BCD)

Port No.
1: Port A
2: PortB

Means that the system executes sequence No. 101 using

FAL(06)001

Instruction execution
error flag

D0102
D0103 3

received.

«
5]
\Q

Specify here the top word number of the relay
area storing the data that were received.

D0100 ~— The top word automatically
D0101 stores the number of words
of the data that were

The actual receive data are
stored on and after the
second word number.

DO0000
DO0001

D0002
DO0003

PMCR port A on the communication board.

#1101

D0000 Specify here the beginning word number of the relay
D0100 area that stored the data to be send.

#0004

Set the number of words of
the send data on the
beginning word.

This example means that the
system sends 4 words of the data
including the beginning word
number.

Store the actual send data
on and after the second word.

Note 1. The protocol macro execution flag is set to “ON” at the start of the PMCR
instruction, and set to “OFF” when the sequence ends and the received data
is safely stored in the specified relay area. Therefore, to execute the next
PMCR instruction, the ladder program first checks that the flag is set to

“OFF”.

2. The FAL instruction is used to check whether PMCR instruction parameters,
etc. are correctly set.
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3-2 Sequence Attributes (common to all steps)
3-2-1 Setting

Setup Item Description
Transmission control X-on/X-off flow control, RTS/CTS flow control, modem
parameter control, delimiter control, or contention control
Link word Shared memory area between the PLC and the PSB.
Response Type Timing for writing received data.
Monitoring time Time for monitoring send and receive processing.

3-2-2 SYSMAC-PST Setup Screen

,_ Sequence name |

Link word addressing
Transmission control mode
Response type
Receive wait monitoring time, Tr
Receive finish monitoring time, Tfr

Send finish monitoring time, Tfs
|

Communicstion Ee =nos | Link, ward | Conteol | Fesponse | Timar Te | Timer T | Times Ths

Medem initieles: deiaul £ Set === 10 mes — 2l
Fassrard wariily i Sat Soan - e Pty
Daia =end/ receive Ty Sed Soar 90 =ec - -

For the details of setup method, refer to 7-3-2 Set Sequence List Attribute of 7-3
Edit a Protocol in the Section 7.

3-2-3 Transmission Control Parameter

Control parameters set transmission control modes controlling the flow, RTS,
CTS, DTR, DSR, etc. The following 5 types of transmission control are sup-
ported. You shall set the same transmission control modes as for the external
device to communicate with. Notice that the modem control parameter can be
specified together with other parameters.

Transmission Function Usage
control parameter

Xon/Xoff flow Executes flow control by software Set when the external device
control using Xon (11 Hex) and Xoff (13 supports the Xon/Xoff flow control.
Hex) codes.

RTS/CTS flow
control using the RTS and CTS signals.

Executes flow control by hardware | Set when the external device
supports the RTS/CTS flow control.

Modem control

Holds DTR “ON” during execution of
a PMCR instruction, and RTS “ON”
during sending of data.

Set when the external device
checks the DSR status.Must be
used if you want to use the internal
RS422 port.Must be used also if an
external RS422/RS485 converter is
connected to RS-232C port.

Delimiter control

For sending or receiving a large
quantity of data, this procedure
separates data into several frames
with delimiters.

Set when the external device
supports delimiter control.

Contention control

Transmission control mode for
getting the send right in
point-to-point contention
communication, such as the SECS
protocol.

Set when the external device
supports contention control.
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Note Unless modem control is set, the DTR on the port of the PSB cannot be turned
ON. When both modem control and RTS/CTS control are set, the DTR complies
with modem control, and the RTS and CTS comply with RTS/CTS flow control.
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Transmission control parameter

Settings on the SYSMAC-PST

RTS/CTS flow control

None: No RTS/CTS flow control

Send: RTS/CTS flow control only during
sending

Receive: RTS/CTS flow control only
during receiving

Send&Receive: RTS/CTS flow control
during both sending and receiving

Xon/Xoff flow control

None: No Xon/Xoff flow control

Send: Xon/Xoff flow control only during
sending

Receive: Xon/Xoff flow control only
during receiving

Send&Receive: Xon/Xoff flow control
during both sending and receiving

Modem control

Yes/No

Contention control

No
Yes: Send request code; Control code:
either ASCIl or HEX

Delimiter control

No

Yes: Send request code; Control code:
either ASCII or HEX

Receive request code; Control code:
either ASCIl or HEX

RTS/GTS

HOMCEDFF |Nn’.&
[ tlocem
[ Contantion

Cimntard on Send Faqusat Cods

=] Carcel

I'cd: j |

[~ Dalimitars
— Delimiber Sand Cade

[

—Delimiter Faceise Gods

s

3-2-4 Link Word Addressing

1,2, 3...

1. Addressing of Send or Receive Data users can specify where to store send/
receive data using the following 3 modes case by case.
However, the direct addressing and the operand addressing are not set
here, because they are set within communication message. Only the link
word addressing is set by sequence as described below in the column en-

closed by bold lines:
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Addressing Function Identification Code in Usage
Messages
Operand Addresses an I/O memory within a send or | Word read: R(z By the PMCR instruction
addressing |receive message using the second operand L—(—'L included in the ladder
(Set within a | (send data store beginning word number) Word specified by the|program, users can
send or and the third operand (receive data store second operand of the| dynamically set a relay
receive beginning word number) of the PMCR PMCR instruction + Z| area to be commonly used
message) | instruction included in the ladder program. Wc\)lggrv?/rite' Wiz in the sequence.
The system sends or receives data using ) The interrupt function
the specified I/O memory. [ . implements a high
This item determines the timing at which m?édoggfggldegf%;he response processing.
receive data is written into the specified I/O PMCR instruction + z
memory area according to the response word
notification mode in a sequence (in addition
to that, this item lets you specify whether to
write responses for each step).
* Scan
The system writes receive data to PLC at
every PLC scan.
* Interrupt
Theboardinterruptsthe PLC atreception of
data for write to the specified I/O memory.
(Fixed Nos. and receive case Nos. are
available as interrupt program Nos.)
Direct Because these words are refreshed at clod This mode is used to
addressing | every PLC scan, writing operation to the I/O | LR assign a fixed relay area
(Set within a | memory does not synchronize with data HROIO used separately by the
send or receiving, inducing some time lag. AROO step.
receive DMOOOO Changing addresses
message) EMOOOO needs modification and
[1: Word No. retransmission of the
step.
Link word Specifies an area on which data are shared |11 (IN of link word 1) This mode is used to
addressing | between the PLC and the PSB. Two sets of | O1 (OUT of link word 1) assign a fixed relay area
(Set by link word, link word 1 and 2, can be set as 12 (IN of link word 2) commonly used by all
sequence) such areas. 02 (OUT of link word 2) steps in a sequence.

Link word 1:

IN (for storing receive data)

OUT (for storing send data)
Link word 2:

IN (for storing receive data)

OUT (for storing send data)
Set these areas using the reserved words:
11,12, O1, or O2. Because these words are
refreshed at every PLC scan, writing
operation to the I/O memory does not
synchronize with data receiving, inducing
some time lag.Directly addresses an 1/O
memory within a send or receive message.

Changing link words
needs modification and
retransmission of the
sequence.
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Note Forthe store area of send or receive data, the following IOM areas can be speci-

fied:

ClO: 000~ 511
LR: 00 ~ 63

HR: 00 ~ 99

AR: 00 ~ 27

DM: 0000 ~ 6655
EM: 0000 ~ 6143
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1) Operand Addressing

CPU unit Protocol Support Board
’—1}—- PMCR
Second operan
Third operand
1/0 memory
= CHEN
= e
2) Direct Addressing
CPU unit

[ ]

An I/O memory area is specified
directly by this addressing.

PLC area

/

Protocol Support Board

c: PMCR instruction execution

d: The data are transmitted when the
response notification, which is set
step by step, is set as available, or
when the execution of the sequence
ends. The timing the receive data are
reflected to the I/O memory depends
on the setup of the response
notification mode.

> Send data

<
<

Example: CloOOO
bpMO0O0O0

©

a: Message sending
b: Message receiving

When the received data is reflected to 1/0
memory depends on the timing of PC scans.

3) Link word Addressing

CPU unit Protocol Support Board
Link word 1 Link word 1
" P IN "
(Receive data) | < (Receive data)
(e} } OET o1
(Send data) - (Send data)
Link word 2 Link word 2
12 _ IN 12
(Receive data) | (Receive data)
o2 out o2
(Send data) - (Send data)

Settings:
Link word 1
IN : Beginning word address (area type and address)
Word count (0-128) Note
OUT: Beginning word address (area type and address)
Word count (0-128) Note
Link word 2
IN : Beginning word address (area type and address)
Word count (0-128) Note
OUT: Beginning word address (area type and address)
Word count (0-128) Note

Note: The total number of all the words in link word
(1/2 and IN/OUT) shall be 128 or less.
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Link channel specification

50

Refresh

Protocol Support Board

CPU

1 IN |
+ Starting |
| address ‘ !
. Size Area type

I out |
| Starting !
. address |
' size :
| J
| IN |
+ Starting |
| address ‘ !
. Size Area type

I out |
' Starting :
| address !
. size |
| J

Link Chanrsl hiormaticon

Link 1
N Braa

r—jmﬁ—f—"

DUT Hpes Ay

T | o

Lirk 2
IM foraa

Ihjnm I o r-_ Cangal

OUT dvea  Aodr
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Example: Read and write part of data assigned in the above in a message.

CPU Protocol Support Board Specification in a message
- - —~Linkt. - - - - Send message
‘ ouT ‘ ouT
' CI0100 ‘ } 5 N | (R(01+5), 2) .
1 | . | Refresh | | 1 I channels |
, 20 ‘ ‘ N _ . |, ClO 105 is read and built in the data in a
channels \ w v ' send message.
+ ClO119 ‘ ‘ ‘
' N ' ' IN w Receive message
. DM0100 l l 3 l .~
| | | | Ichannels‘ ‘ ‘ (W (11+3), 4) ‘
! w ! | Refresh | !
| gg annels ‘ ‘ ‘ <————— Data in receive message is written in
‘ ‘ ‘ ‘ ‘ DMO0103 to DM0104.
| | | !

CIO105 is read and built in the data in a send message. Receive
message(W (11+3), 4)Data in receive message is written in
DMO0103 to DM104.

3-2-5 Response Type

The response type specifies when to write the receive data to the I/O memory
specified by the third operand of the PMCR instruction and how to notify this
write processing to the CPU unit. One of the following 3 modes can be used as
this mode.

1,2, 3. 1. Scan Mode
This mode writes the receive data to the I/O memory at a scan of the CPU
unit.

CPU unit Protocol Support Board

Receive data

H — PmMcR

1/0 memory The data

are written
ata PC scan.
>3 «

2. Interrupt Mode: Fixed #
This mode writes the received data to the /O memory atthe same time of the

S1
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data receiving. In addition, this mode specifies the appropriate interrupt pro-
gram number to have the CPU unit execute this program.

CPU unit Protocol Support Board

s Interrupt
<Dl

q S Received data

H —{ Pmcr

—]

/\/

1/6 memory The data
" | are written
immediately.
> <

3. Interrupt Mode: Receive Case #
This mode writes the receive data to the I/O memory at the same time of the
data receiving. In addition, this mode calculates the interrupt program No.

using the following method to have the CPU unit execute this interrupt pro-
gram.

CPU unit Protocol Support Board

' L~ Interrupt Interrupt
K PMCR : < l umber = Data
N calculation

/\/

I/O memory  |1ne data

are written
_ |immediately.
> < —

Interrupt program No. = XX (HEX)
When using a receive matrix:

Case No. of the receive matrix
Otherwise: 0

Step No. of the sequence
that was executed

Example: When the step No. = 2 and the receive matrix case number
=11 (HEX),Interrupt program No. = 2B (HEX) = 43 (Decimal)

Setting up using Protocol Support Tool.

teain e

= Eican
 Irkarrupt Fleed # [
= fraarmips Recake Case #

Tha Interrpt Mo to the PLC will be est
to sUtomatio for the gamm board status

Cianced
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3-2-6 Monitoring Time

Users specify the time for monitoring the send or receive processing. The follow-
ing types of monitor time can be specified. However, Ts (send wait time) is
omitted here because the value is set step by step.

Set the monitoring time by sequence as only described below in the columns
enclosed by bold lines:

Monitoring time Description Command type
Send | Receive | Send &
Receive
Receive wait Monitors the time from when the receive o] 0]
monitoring time: command of the step in the sequence is
Tr recognized (receive command execution) until

the first byte (header) is received.

When receiving no data in the specified Tr
(Note 1), the system executes the error process
set in the step.

Receive finish Monitors the time from reception of the first byte | --- (0] 0]
monitoring time: | to reception of the last byte of the data in the
Tir step in the sequence. When the receiving is not

finished in the specified Tfr (or the terminator
does not come) (Note 2), the system executes
the error process set in the step.

Send finish Monitors the time from transmission of the first | O 0]
monitoring time: byte to transmission of the last data . Unless
Tfs the transmission ends within this specified

watchdog time (Note 1), the system iterates the
step up to the times specified in the step. If
even after the repeating transmission does not
come to an end, the system executes the
appropriate error process.

Send wait time: Ts | Sets the time from when the send command of |O 0]
the step is recognized until the first byte is sent.
For example, when sending the data over an
extension line through the modem, unless
waiting for a while to send the telephone
number after dialing O, the dialing may not be
successful.

O : Available, —: Not available

Note 1. When aretry count of Send&Receive is set for the step, the system repeats
the step up to the times of the retry count. If all retries fail or a time-out oc-
curs, the system executes the appropriate error process.
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Step Attributes

2. Be sure to set both the Receive wait monitor time Tr and Receive finish mon-
itor time THr. If either one of them is not set, the other side is invalidated.

— Tfs —_—

Send only:

Recv only: i~— Tr—| ~— Tfr  — B
Send&
Recv: — Tr —|— Tir —

!l

Racwive Wait Tims |

ﬁ_ bt |1 zacond ;I T |

Recaha Finidh Times (Tie

Yalue Tim= Ui

ﬂ_ x |1 warrand ;! T

¥alus Tin= Unid

E— X l'l seand _ﬂ e

3-3 Step Attributes
3-3-1 SYSMAC-PST Setup Screen

With/Without
Error process

Send message response writing

Command Send wait time
Receive message
Next process

Retry count

Repeat counter

I Pleseat I Cmmmard I H Seand Wald | Sard Mazzape | Hecu Wa== cnse | Mewt Erecr
w ASETA001 Zerd & Fezeva 0 s It &l Slmitigl=Fi > = Matre:  Bate 1
| RSET M| Sernd & Recaiva D | Ee Inital Clnitial-RZs = Matr  Ghte 2
Slrilisl- R Mo Matrzc  Abort

I ASETA001  Send & Fecewe 0 | = Iritral

For the details of setup method, refer to 7-3-4 Edit a Step of 7-3 Edit a Protocol in
the Section 7.
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3-3-2 Setting
Parameter Description Remark Command
Send | Recei | Send
ve &
Receiv
e
Repeat counter Sets the number of times of Incorporating a linear expression | O 0] (0]
iterating the step (1-255). The including the repeat counter N into
system increases the value of the |the send or receive message
repeat counter N at every step. allows users to freely change the
destination of the message or the
I/0 memory to which the message
is stored.
Command Sets one of the following 3 When sending and receiving the
types of command: data by consecutive turns, using
Send: Sends data the Send&Receive command
Receive: Receives data allows users to set the steps
Send&Receive: Sends and efficiently.
receives data Because the retry count for an
error can be set, the error process
is described simply.
Retry count Valid only for Send&Receive During retrying, the send wait time | --- (0]
command. The system executes | is ignored. Therefore, the send
the current step up to the wait time has to be provided by an
specified times (0-9) when some | error process during retrying.
retry factor such as an error Likewise, a retry process has to
occurs. If the retry factor still be provided by an error process
remains, the control goes to the for Send or Receive command.
error process.
Send wait time Sets the wait time (Ts) as waiting | Set a send wait time when the (0] (0]
time for data sending to start. communication partner can not
receive data immediately.
Send message Sets the send message when the | See Section 3-4. 0] (0]
command is Send or
Send&Receive.
Recv message Sets the expected receive See Section 3-4. 0] (0]
message when the command is
Receive or Send&Receive.
With/Without Sets whether received data is to Setting this parameter to 0] (0]
Response Writing | be written. Valid only when the “available” always needs to specify
(operand receive data are stored using the | the response method
addressing) operand addressing mode.
Next process Sets the next transit step when the | End: Executes the step and 0] 0] O
step ends normally. ends the sequence.
Next: Executes the next step.
Goto==: Executes the step
specified by .
Abort: Aborts the step and end the
sequence.
Error process Sets the next transit step when the | Same as above. 0] 0] (0]
step ends abnormally.

3-3-3 Repeat Counter

1,2, 3...

O : Available, ---: Not available

1. Initial value specification

One of the following parameters can be set as the initial value in the correspond-
ing step of the repeat counter variable N.

Reset:

is repeatedly executed by a specified number of times.

After the repeat counter variable N is reset to 0 when the step is started, the step
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Example) R (1)

Hold: When the step is started, the current value of the repeat counter variable is held
as it is, and the step is repeatedly executed by a specified number of times.

2. Number of iterations set

The number of iteration times to repeatedly execute the step can be specified by
one of the followings:

* Setting constant 1 to 255.
* Using a channel read R ()

The content (binary) of the low-order byte at the channel of the second operand
+1 of a PMCR instruction is specified as the number of iterations.

Example) R (DM0000) The content (binary) of the low-order byte in DM00O0O is specified as the number
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of iterations.
Note How to specify channel read

R( )
L Start channel + constant
How to specify a Symbol to be Example
channel specified When constant=0 | When constant=2
Operand None Cannot be set. R(2)
specification
Link channel 01,11, 02, 12 R(O1) R(O1 + 2)
specification
Direct specification | CIOCJ, LRI, | R(DM0000) R(DMO0000 + 2)
HROO, ARCIO,
DMOOOO,
EMOIOIOO :
Channel#

The content of the low-order byte at the start channel + constant channel is read
as binary data to indirectly specify the number of bytes.

Repwat Couriar indarmation

* During step execution by the number of counts in the repeat counter, control is
not shifted to the transition destination specified for the next processing or er-
ror processing. After the step is executed by the number of set iterations, con-
trol is shifted to the specified destination for the next processing or error proc-
essing.

* Use the repeat counter variable N for specifying a send/receive message ad-
dress or data enables the following:

Example: When the same send message is sent to a multiple of N-connected external unit
Use the repeat counter variable N at the send message address.

Protocol Support Board

Send message

S N e

T M

Header Address Data

$(N,1) Address 0  Address 1 -----
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Example: If youwantto specify different addresses for different steps to store receive mas-

sages, include the repeat counter variable N in the data in the receive message.

CPU unit Protocol Support Board Send message
] —~— | | | 'S
Header Address Data
w0 &(W(N+1,2))

+1 < ;
+2 Lt /

& (W(N+1),2 Two-byte receive data is converted from ASCII to HEX and stored at the address

of the third operand specified address + (repeat counter variable N + 1) CH of a

PMCR instruction.

Note Refer to Message item data attributes

3-3-4 Commands

Set either Send, Receive, or Send & Receive.

Send: Sends a send message set in a step.

Receive: Handles a receive message in a step or receive message in a receive matrix as
an expected message, and receives data. (Note)

Send & Receive: After sending a send message setin a step, handles the receive message setin
a step or receive message in a receive matrix as an expected message, and re-

ceives data (Note)

Note Compare an actually received message and set receive (expected) message,
and if they are matched, go to the next processing. If they are not matched, con-
trol is shifted to the error processing for the receive message, and for the receive
matrix, to the next processing specified with “Other” (other than the set receive

message group.)

Generally, when a command is sent and a response is received, set Send&Re-

ceive.

Send&Receive allows retry to be specified. At retry, no transmission wait can be
applied. If you want to apply a transmission wait at retry, divide the retry in the
Send step and Receive step.

3-3-5 Retry count

13 1 rmand
Serwl & Fec=n =

When the retry count of the Send&Receive command is set, if a retry factor
among the above error factors occurs,(Refer to the table of error factors on the
following page) the system executes the Send&Receive command repeatedly. If
this error factor still remains after the specified number of retry repetitions, the
system goes to the error process.
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S8

When retrying, the system sends data regardless of the send wait time Ts.

Send&Receive

}

(Normal end) (Abnormal end)

Error
occurred?

N

Error process

Next process

al

Retr

Note To execute the retry process as an error process, it is necessary to set the steps
as follows. As you will see, the description of the error process is more compli-
cated than using Send&Receive commands with specifying the retry count.

Example: Retrying the same process 3 times.

Step 00

Step 01

Step 02

Next process

Error process

Retry count 0 End Goto 01
Same content as step 00 End Goto 02
Same content as step 00 End Abort

(or Next)

(or Next)

Note When both the repeat counter N and the retry count is set, until the system exe-
cutes the steps for the times of the retry count, the counter N is not updated.
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When the retry factor disappears or the system has executed the steps for the
times of the retry count, the counter N is updated.

Execute
to the times of
the ref

count?

Send&Receive |4
Error Y
occurred?
N
Next Y
process
N

Error
process

(Normal end) (Abnormal end)

Error process

Next process

3-3-6 Send Wait Time

For the Send or Send&Receive command, set the wait time taken from the cor-

responding step to come to data transmission.

Send Wait Tima (Te)

ﬁ s |1Ll mil ligeecond :J
Cancel

3-3-7 Send Message/Receive Message

! Send Meszage |
Imitial Vi

Mewe ..

Edit Initial ..
nitia |

Data (=)
Dail =]
Mes=agel=)
ESC (2]
ATH =]

3-3-8 With/Without Response Writing

Set whether or not received data is written.
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This setting is valid when the data in a send message is specified with a variable
and the starting channel address is operand-specified.

Respon=e

3-3-9 Next Process/Error Process

When a step is normally terminated or abnormally terminated, set which step
control will be shifted to.

When a reception matrix is specified as a receive message, the above setting is
invalid, and the next processing specified with the receive matrix is valid.

Goto**: After execution of the step, shift to the specified step == (0 to 15).

Next: After execution of the step, shift to the next (+1) step.

End: After execution of the step, terminate the entire sequence including the step.
Abort: If an error factor occurs in execution of the step, interrupt execution of the step

and terminate the entire sequence including the step.

Setting using the Protocol Support Tool

i T Cancel « ; Cancel |

When one of the following error factors occurs, the step ends abnormally, and
then the system goes to the appropriate error process.

Command ~a

Message

Normal end?

Error process

Next process
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Errors Command type When retry is
Send | Recei | Send specified;
ve &
Receiv
e

The Message that was received is not the same as the expected o] o] step is retried
receive message.
Monitoring time expired The data (,or header) are not o] o]

received within “receive wait

monitoring time.”

Data receiving is not finished o] o]

within “receive finish monitoring

time.”

Data sending is not finished within o]

“send finish monitoring time.”
A transmission error occurs during data receiving (The communication o] o]
error flag 28304 or 28312 is set to “on”).
An error is detected in error check code. o] o]
Received data exceeds the specified area at attempting to write them in o] o] step is not
the 1/0 memory (PMCR instruction execution error flag (11 or 12 of retried
268CH) of FAL9C is set to “on” and the protocol macro error code is
“37).

3-4 Communication Message Attributes

3-4-1 Communication Mechanism

Sending

CPU unit

As shown below, one of the features of data sending and receiving using the pro-
tocol macro function is that designations of reading/writing from or to the 1/O
memory on the CPU unit are included in the communication message itself.

Specifically, when the communication message includes the variable responsi-
ble either for “Direct Addressing” which directly addresses 1/O memory or for
“Operand Addressing” which addresses 1/O memory using the second or third
operand of the PMCR instruction, user can send or receive data in I/O memory.
Refer to 3.2.4 Link Word Addressing for the details on addressing.

Protocol Support Board

Sequence No. 001

Send message

/O memory

v

Step 0

[Sequt

execytion

command

Sending an
address

I Hex to ASCII |

L_conversion |
["Hex to ASCl |

Sending a set
of data

| conversion I

Which area in the /O memory is
designated byto the system fron the
variable in the send message.

J——> Sending lHeader[Addres4 Data Iggggkl Terminatorl'——’
TCH
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Receiving

CPU unit

Protocol Support Board

PMCR

1007

’4_

Sequence No. 001

Receive message

v

[Sequénc
execytion

Step 0

Receive
command

Compareing
the address

J—-—> Receivinngeade!{Addressl Data Ig‘;;kITerminatorl‘—

Receiveing a set
of data

1/0 memory

‘| Hex to ASCII I

L_Conversion

i ASCIl to Hex l
Conversion Which area in the I/O memory is
designated byto the system fron the

$(N, 1)

Example:

Example:

variable in the send message.

Use a repeat counter (1 byte) as an address.

In addition, the inclusion of repeat counter N as a variable allows users to
change the address of I/O memory at every sending or receiving, and to change
the address of send message.

When sending the same message to more than one external device connected
in one-to-n configuration, you can use the repeat counter variable N as the ad-
dress of the send message.

Protocol Support Board

elnd n:1esse|:ge
T

Header Address Data
$(N,1)

— |

Address 1

Address 0

If you want to specify different addresses for different steps to store receive mas-
sages, include the repeat counter variable N in the data in the receive message.

CPU unit _Protocol Support Board Receive message
EeR ~—L [ | —
Header Address Data
+0 &(W(N+1),2)
|
+1 < !
+2 <« /

&(W(N+1),2) Two-byte receive datais converted from ASCIl to HEX and stored at the address

of the third operand specified address + (repeat counter variable N + 1) CH ofa
PMCR instruction.

Note Refer to Message item data attributes
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3-5 Communication Message Structure

The Communication message contains 6 items: header, address, length, data,
error check code, and terminator.

| Header |  Address | Length | Data | Checkcode |  Terminator
Parameter Description Data attributes
Header Sets the data that indicate the beginning of the communication message | Constant only
frame. At reception, data from the header is received as the message.
Address Sets the unit number or other information to be used as the message’s Constant (Reserved
destination. characters are not available.)
Variable

* The system identifies whether the receiving data is addressed to itself.

* When “Word writes” or “Wild card” is set as a data attribute, the system re-
ceives allthe messages as addressed to itself withoutidentifying whether it
is addressed to itself (broadcast addressing.

* The message sending address can automatically be updated by using the
repeat counter.

Length * Indicates the length (number of bytes) of amessage. Based onthe calcula- | Automatic variable
tion method set at transmission (length size/data format), calculates and
message length and append the value before sending,

* At the message reception, this data is not checked.

Data * For sending messages Constant
Set the data to be sent. Variable

* For receiving messages
Set the data expected to be received. When the data of the actually re-
ceived message frame is different from the specified data, the system exe-
cutes the error process.

Error check | » At send processing, the check code of the send message frame is auto- | Automatic variable

code matically calculated according to the setup, and appended to the message (LRC,SUM, LRC, CRC-16,
frame to be sent SUM2, CRC-CCITT, or
’ No-Check)
* Atreceive processing, error checking is executed that compares the check
code that was received with the check code locally calculated from the re-
ceived data.
* When both check codes are notthe same, the control goes to the error pro-
cess.
Terminator | Marks the end of a message frame. Constant only

* When sending a message, the system finishes a frame of the message
sending after it sent the terminator. If the terminator is not set, the system
finishes the sending when it sent the data set at the end of the send mes-
sage.

* At receiving message, the system finishes the receiving when it received
the terminator. If the terminator is not set, the systemfinishes the receiving
when it received the data set at the end of the receive message.

* Ifthe number of bites of data set at the end of the receive message is “Wild
card”, the system finishes the receiving when the buffer becomes full (256
bytes). However, if a flow control (X-on/X-off, RTS/CTS) is set, the system
sends outthe X-off code when the bufferisfilled up to 75% (200 bytes) ofits
size and finishes the receiving.

Note The above six items can be eliminated in the following cases:
At sending: The header, the address, the length, the error check code, and the
terminator can be eliminated.
Atreceiving: If the terminator exists, the header, the address, the length, and the
error check code can be eliminated. If the data length is fixed, the terminator can
be eliminated as well.
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3-5-1 SYSMAC-PST Setup Screen

Message name (Note)

Header Terminator
|f |f ’, Check code ’, Length r Address r Data

¥ | Mes=mp=_ | Hemdar 4hi | Terminstor 563 | Gheck oode 40 Langt 4i* | &ddres= Gar | Dats
I“'l ooy R [PAOD] RO H pereW) @Bl ASUID  BRKDZY Shoeseri 00 DOO0 et

3-5-2 Header

Note

Example:

3-5-3 Address

3-5-4 Length

3-5-5 Data

64

Example:

Example:
Note

Example:

For the details of setup method, refer to the Section 8 Editing Send & Receive
Messages and Receive Matrices.

After the creation of communication message, users can create steps by speci-
fying the message name.

Indicates the beginning of a message. Only a constant can be specified.
Selects the message type (ASCII, HEX, control code), and enters data.

Type: ASCII, data: @ (screen display: “@”)

Specify the address when a message is subjected to 1:N communication. A
constant or variable can be specified. A constant and a variable can be com-
bined as a string. Using the repeat counter variable N for the variable can
change the address for each sending and receiving.

Select the address type (constant, variable), and enter data.
Type: Variable, conversion: None, data: (R(1),2) (screen display: (R(1),2))

At sending, automatically calculates the length of the entire message (excluding
this item itself), and adds the item. Unit: No. of bytes.

At reception, this length data is not checked.

Specify the length size (one byte, two bytes), data type (ASCII, BIN) according to
the communication specification of the unit at the communication partner.

1 byte, BIN, initial value: 0 (screen display: (0) (1-byte BIN))

The length calculation range is set in the “Range” of the [Edit Message] dialog.

At sending, specify data to be sent. At reception, specify expected data.

A constant or variable can be specified. A constant and a variable can be com-
bined as a string.

Specifying a variable allows the I/O memory channel data to be used as part of
data (At sending: read, at reception: write). Further, using the repeat counter
variable N for the variable allow data to be changed for each sending and receiv-
ing.

Select the data type (constant, variable), and enter data.

Type: Constant (ASCII), data: RX0

Type: Variable (HEX), data: &(N,R (1))

Type: Constant (ASCII), data: 00

!
(Screen display: “RX0” + &(N,R(1)) + “00”)
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3-5-6 Error check code

Example:

3-5-7 Terminator

Note

Specify the error check code when data is sent.

LRC, CCITT, CRC-16, SUM (1-byte/2-byte), and SUM2 (1-byte/2-byte) can be
specified. As the data type, BIN or ASCII can be selected. The data size, default,
and swap between high byte and low byte can be specified.

Type: LRC, data type: ASCII, data size; 2 bytes, initial value: 0 (screen display):
LRC (H parity) (0) (2-byte ASC)

1. The error check code range is set in the “Range” of the [Edit Message] dia-
log.

2. SUM2, CRC-16, and swap between high byte and low byte are possible only
when the Communications Board is C200HW-COM**-EV1.

With reception of this code, data reception is completed. (When data is received
without this code, data reception will be completed when the data that corre-
sponds to the length of the message setin the reception message inside the step
is received.)

With sending of this code, data sending is completed. (When data is sent without
this code, data sending is completed at the time when the last data is sent.)

Only a constant can be specified.

Select the terminator type (ASCII, HEX, control code) according to the commu-
nication specification of the unit of the communication partner, and enter data.

Example: Type: HEX, data: 2A0D (screen display [2A0D])

3-5-8 Message item data attributes

Users can set the following constants or variables as message items.

Constant (can be set for header, address, data, or terminator)

Constant Specifying method Examples
ASCII data Specify between double “12345”
quotes as in “12345”.
HEX data Specify between square [5A2B]
brackets as in [5A2B].
Control code Specify by selecting the [OD] for CR
special code such as CR,
LF, or STX from the list.

Variable (can be set for address or data)

1. Format

Variables read and write into the 1/O memory of PLC, and utilize repeat counter
variables.

Specify in the form of (X, Y).
X: The effective address

Specifies where to read or write in the I/O memory, or the liner expres-
sion including N, or the wild card. One of the followings can be used for
specify these items.

a) Boththe read/write options and the starting channel + (the linear expres-
sion including N)

b) Linear expression including N.

c) Wildcard (=)

Note Wildcard can be specified only in the receive message.
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Y: Data size (0-255)

Specifies the number of bytes to read or to write, when the data are not
converted. (Specifies 1 when reading the value of N.)

Specifies the number of bytes on the transmission, when the data are
converted. The number of bytes on I/O memory are as follows.

Option Data size on the I/O memory
$ (HEX—ASCII) & (ASCII—HEX)
R (Read from the PC—Send) Y/2 bytes Y x 2 bytes
W (Receive—Write to the PC) Y x 2 bytes Y/2 bytes

One of the following can be used for specify items.

1,2, 3... 1. Linear expression including N.

2. Wildcard (x)
Note Wildcard can be specified only in the receive message.

3. Both the read option and starting channel + (the linear expression including
N)

Note Reads bits 0 to 11 of the word as 3-digit BCD.

There are three types of variables as shown below. For each variable, users can
set the attribute which specifies the direction (forward or reverse direction) to
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read or to write the data to be converted.
Bit: High-order — low-order, channel: high-order — low-order
Bit: High-order — low-order, channel: low-order — high-order

Forward direction :
Reverse direction :

Variable Read/write direction Function
Unconverted variable | Forward | Reverse Read | Write
X,Y) ~(X,Y) Y bytes of data from the address specified by X
are processed without conversion.
Variable converted to | $(X, Y) ~$ (X,Y) |Y/2bytes of HEX data |Y bytes of HEX data is
ASCII from the address converted into ASCII
specified by X are data equivalent to Y=2
converted to Y bytes of | bytes before storage
ASCII data. with the address
specified by X as the
beginning.
Variable converted to | & (X, Y) ~& (X,Y) |Y=2 bytes of ASCII Y bytes of ASCII data is
HEX data from the address | converted into HEX
specified by X are data equivalent to Y/2
converted to Y bytes of | bytes
HEX data. before storage with the
address specified by X
as the beginning.
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Variable Format

X Y
T
~$(R(DM0000), 2)
Tf— Data size on the transmission path:

The linear expression including N or the wild card (*) or indirect specifi-
cation by the Read option (RC): Reads from PLC.
(Reads bits 0 to 11 of word as 3-digit BCD.)

Effective address:
The beginning word + (The linear expression including N) ] or the wild card (¥)

Read/ Write option
R: Read from the PLC
W: Write to the PLC
— Conversion attribute
Blank: Unconverted
$: ASCII conversion
&: HEX conversion

Conversion direction
Blank: Forward direction
= Reverse direction

Note How to specify a channel

How to specify a Symbol to be Example
channel specified When linear When linear
expression expression
including N=0 including N=1
Operand None Cannot be set. R(1)
specification
Link channel 01,11,02, 12 R(O1) R(O1+1)
specification
Direct specification | CIOCJ, LRI, | R(DM0000) R(DM0000+1)
HROO, ARCIO,
DMOOOO,
EMOICIO
] :Channel #

Note For converted variables:

When the frame format of instructions (commands) that the partner machine can
translate is configured by ASCII code, the numeral HEX data in the I/O memory
have to be converted to HEX data by $(, ) before they are sent, and the numeral
ASCII data have to be converted to HEX data by &(, ) before they are received.

* When converting data (HEX data) in the 1/0O memory into ASCII codes before
sending
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Example: Convert a 6-digit numeric value (3 bytes in the /O memory) for the DM000O into
the ASCII code in the Reverse direction

15 0
DM0000| 5 =6 —{~7 =8 | ————=~$( ,) ———~ | 35 | 36 [ 37 | 38 | 31 | 32 |
172 | On the O R T T

transmission path

How to specify: ~$ (R (DM000O) 6)

Number of bytes in the transmission path
(after ASCII conversion)

Read from DM000O

HEX—— ASCII conversion

Reverse direction

* When converting the numeric data (ASCII data ) from the mating unit into the
HEX data and receiving and writing it

Example: Converting a 5-digit numeric data (5 bytes in ASCII data) into the Hex data, and
write it from the I/O memory DMO0O0OO in the reverse direction.

15 0
|31 [ 32 |33 [34[35 ] —+~& ,) — DMo00O| 1 —+=2—-3 -4
T R TR On the 50 | 0 0

transmission path

How to specify: ~& (W (DM0000), 5)

Number of bytes in the transmission path

Read from DM000O

ASCIl—— HEX conversion

Reverse direction

Users can set the following contents on the X and Y of variable (X,Y).
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Contents of Xand Y
How to set Xand Y Specification Example Items available
Send Receive
Address | Data | Receive | Data
How | Reading | Word Operand | R (2) (R(1),1) 0] (0] (0] (0]
to /writing | reading | address- L The system reads
set |thel/O ing Beginning CH + | one byte from the
X memory (Linear ex- | second operand of
pression in- | the PMCR
cluding N) | instruction + 1
location to send it
Read option | With no conversion
Read from the
beginning CH +
(yN + x)CH
Link R(@® $(R(01+5),2) 0] o] o] o]
word L The system reads 2
address- Beginning CH + | pytes from the 5th
ing (Linear ex- | word in the link
pression in- | word’s output area
cluding N) | 1to send it with
conversion to ASCII
Read option | form.
Direct $(R(DM0000),3) 0] o] o] o]
address- The system reads 3
ing Read from the | bytes from DMO00O
beginning CH + to send it with
(yN + x)CH conversion to ASCII
form.
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How to set Xand Y Specification Example Items available
Send Receive
Address | Data | Receive | Data
How | Reading | Word Operand | W (2) W().1) o] o]
to |/writing |writing |address- L The system writes
set |thel/O ing Beglnnlpg one byte of receive
X memory CH + (Lin- data to the (third
ear expres- operand of the
sion includ- PMCR instruction +
ing N) 1)th word with no
conversion.
—  Write option
Read from the
beginning CH
+ (YN + x) CH
Link W (2 &(W(1+5),2) o] o]
word L The system writes 2
address- Beglnnlpg bytes of receive
ing CH + (Lin- data to the input
ear expres- area 1 of the link
sion includ- word’s 5th word with
ing N) hexadecimal
‘ ‘ conversion.
Direct Write option - 'z ww(LR0060),3) o |- 0
address- | Read from the The system writes 3
ing beginning CH bytes of receive
+ (YN + x) CH data to LRO060 with
conversion to HEX
form.
Wild card Can be set only in With (x, 2) specified | --- o] o]
the address part or | in the address part,
data part of the re- | 2 bytes can be
ceive message. received from any
. Setii h ild address.
eting the wild | \yith (x, 5) specified
card in the address | in the address part,
part 5 bytes can be
The System re- received from any
ceives all the mes- | 2ddress.
sages without
checking the ad-
dress data.
* Setting the wild
cardinthe data part
The system re-
ceives all data with-
out checkingthere-
ceived data.
N (repeat counter) N (N, 1) repeat 0] o] o] o]
counter value
How | Linear expression including N | yN+x $(R(1),2) 0] o] o] o]
to (repeat counter) | The system
set Constant. repeatedly reads 2
Sets the .
Y bytes starting at
number of
bytes word No. (second
(1-255) operand of the
’ PMCR instruction +
Repeat counter | 1) to send it
value converted to ASCII
Coefficient form.
(0-255).
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How to set Xand Y Specification Example Items available
Send Receive
Address | Data | Receive | Data
How | Wild card Can be set only in &W(1),*) o] o]
to set the data part of the | The system
Y receive message. receives data from
Setting the wild card | the third operand of
in the data part The |the PMCR
system receives all instruction + 1 to
the messages store it with
without checking the | conversion to HEX
received data. form regardless of
the length.
1/0 Chan | Operand R (2 (=,R(1)): Setin o] o] o] o]
Chan | -nel | specificatio | Beginni receive data.
nel read |[n ﬁglnnlrg Any receive data is
read ((:”naen;e * | received by the
expression number of bytes of
including the contents CH +
1CH specified using
RNegd option | the third operand.
Beginning
channel + (linear
expression
including N)
Read option
The content of the
low-order byte of
the starting CH +
(YN + x) CH is rea
as a binary value
and handled as a
byte.
Link R (R(1) , R(O1): Setin | O o] o] o]
channel | Beginning |send data. Data is
channel + | sent by the number
(linear of bytes of the
expression | contents of the
including | starting CH at the
N) link channel output
Read option | area | from CH +
1CH specified with
Beginning the second operand
channel + (linear |of a PMCR
expression instruction.
including N)
Direct Read option (R (DM0000), R o) o) 0 0
The content of the| (DM0100)): Set in
low-order byte of |send data. Data is
the starting CH + | sent by the number
(YN + x) CH is rea( of bytes of the
contents from
DMOO0OO0CH to
. DMO0100.
as a binary value
and handled as a
byte.
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Examples of the variable
CPU to Unit PSB Reading

No conversion
(R(D0000), 31:
Byte count

Reverse direction no
conversion

~ (R(D0000), 3)

Byte count

ASCII conversion
SCll conversio -

s(n(Dooom,eﬁ Dooor | 12 fask] Lol [s5 [ 36 [37 [ |

> e 5 e 7 g
Byte count .

Reverse direction ASCII
conversion

~$ (R(D0000), %

—[35 [36 [37 [38 [31 [32 |
o e 7 g e o

Byte count
HEX conversion
DMO0000 | 37=p>38
& (R(DM0000), 3) DMooor | 351536 | —»[ 34 [ 56 | 78 ]
Byte count DM0002 | 33 4534
Reverse-direction
HEX conversion DMO0000 37 38
& (R(DM0000), 3) DMooot | 35=prae |—»[ 78 | 56 | 34 |
Byte count DM0002 | 33 >34
PSB to CPU Unit Writing
No conversion
Doooo | 3t [« 52|
(W(D000O) c5) [31 [32 [33 [34 [35] - oooot | B8k
Byte count [T - o= 0]
T~ Note 1
Reverse direction
ro o EREIEIEIES - Tmmlnew
- D0001 | 32
(W(D000O) c5) o e e %%
Byte count D000z | 2 Note 1
HEX conversion
32 [33 [ 34 [35 ] — D000o 725, = 45/
& (W(DO0OO) C5 :
W ) ¢5) o 3w D0001 | 00 ;= 01
Byte count T~ Note 1
Reverse direction
SN (ot Ta2 [ [o4 [35] - S
~& (W(D0000) C5 [P i |
~— 1 Note 1
Byte count
ASCII conversion
DM0000 352P36
$(W(DM0000), 3) —  DMo001 33
Byte count DM0002 31 2
Reverse direction ASCII
DMO0000 3173z
$ (W (DM0000), 3) —>  DMooot [ 3334
Byte count DM0002 35 $>36

Note 1. Ois stored in an empty bit in a word whose write data is less than 16 when
writing into the CPU unit.
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When the receive data has variable length, use the wild card (x).

No conversion
(W(DM0000), *)

—

[31 [32 [33 [34 [35 [36]37]
> 3 e e T

The system stores all the data that were received on DM0000 —— Note

and after.

HEX conversion
& (W(DM0000), *}

Owoooo[ 87 ]
DM0001
S

[31 [32 ]33 ]34 [35 [36]37] —
-

+—— Note 1

The system reads 5 bytes of data to discard them. Use when data
need not to be stored in the relay area and no error ispermissdle for

No conversion
. 5)

anydata contents.

Convert other than numerical data in the following way:
* The negative sign (-) is recognized as a minus value and the highest digit is
stored as FHex.

* The decimal point is ignored when the data is stored.
* Symbols and characters other than 0 to F are stored as OHex.

Receive data string Variable (ASCII to HEX After conversion
(Example) conversion)
:gé“ 2D :131 32 33 24 35 & (W(DMO000,6) DM0000 | 23 + 45
- 3 45 DM0001 [ 00 & 01
HEX: 31 32 33 2E 34 35 :
DM 23 + 45
HEX: 31 2F 33 34 35 36 :
DM0000 | 34 . 06
Note Error Check Code
For protocol macros, the following 8 types of check code can be set:
Calculation Data type Reverse Initial value
method direction
(see note 2)
LRC BIN 1 byte Unavailable 0-255
ASCII 2 byte Available
(see note 1)
Sum BIN 1 byte Unavailable 0-255
(1 byte) ASCII 2 byte Available
Sum BIN 2 byte Available 0-65535
(2 bytes) -
ASCII 4 byte Available
Sum2 BIN 1 byte Unavailable 0-255
(1 byte) ASCII 2 byte Available
Sum2 BIN 2 byte Available 0-65535
(2 bytes) ASCII 4 byte Available
CRC-CCITT BIN 2 byte Available
ASCII 4 byte Available
CRC-16 BIN 2 byte Available 0-65535
ASCII 4 byte Available
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Note

1,2, 3...

1. Swap between high byte and low byte of the error check code is possible
only when the Communications Board is C200HW-COM**-EV1.
2. The host link (SYSWAY) uses an error check code: LRC ASCII 2-byte (se-
quential direction).
The followings are the examples of the calculation:

Example) Following message items are used to calculate the check code when
the initial value is 0.

00 52 44 38 39

Calculation items

1. LRC (Longitudinal Redundancy Check)

This mode calculates the exclusive OR (XOR) of the characters of a set of data
to create a check code.

XOR
(1) 00 Hex
XOR 52 Hex
@) 44 Hex
XOR
®3) 38 Hex
XOR 39 Hex
—
]

Calculation result  \ o % |:| . Check Code
LRC 2byte ASCII 00 52 44 38 39 31 37 0D
LRC 2byte ASCII 00 52 44 38 39 37 31 0D
LRC 1byte ASCII 005244 383917 0D
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2. SUM

This mode adds arithmetically the characters of a set of data to create a check
code. Users can specify either of the directions for storing the SUM, as with vari-

ables.
Initial value 00 Hex
® 52 Hex
® 44 Hox
® 38 Hex
Discarded'—l ® 39 Hex
Calc::lationg I I I SUM 107 Hex
resu L,
1 byte
2 bytes
E : Check Code
SUM (1 byte) ASCII 2byte 00 52 44 38 39 30 37 0D
SUM (2 byte) ASCII 4byte 00 52 44 38 39 30 31 30 37 0D
SUM (1 byte) BIN 1byte 00 52 44 38 39 07 0D
SUM (2 byte) BIN 2byte 00 52 44 38 01 07 0D

~SUM (1 byte) ASCII 2byte 00 52 44 38 39 37 31 0D
~SUM (2 byte) ASCII 4byte 00 52 44 38 39 31 30 37 30 0D
~SUM (2 byte) BIN 2byte 00 52 44 38 39 07 01 OD

Note SUM2 is the 2’s complement of SUM.

3. CRC (Cyclic Redundancy Check Code)

This mode regards the whole data as a bit string (message polynomial), divides
this string by the fixed constant (generative polynomial), and defines the remain-
der as the check code.

CRC detects errors better than the vertical parity or horizontal parity, and is used
widely in LANs, etc (For example, the SYSMAC LINK uses CRC-CCITT).

Various kinds of CRC can be used. The calculation mode defined according to
the CCITT recommendation is called CRC-CCITT, where X16+X124X5+1 is
used as the generative polynomial. (Incidentally, CRC-16 (X16+X12+X2+1) is
also often used as a generating polynomial.)

E : Check Code

CRT-CCITT 4byte ASCII 02 52 44 38 39 33 36 46 42 0D
CRT-CCITT 2byte BIN 02 52 44 38 39 36 FB 0D
CRT-16 4byte ASCII 02 52 44 38 39 42 46 46 41 0D
CRT-16 2byte BIN 02 52 44 38 39 BF FA 0D

Note Reverse direction is available. Default value can be set for the CRC-16

The generating function in the calculation mode of the CRC that is mounted on
the C200HW-COMO04/05/06-EV1 is uniquely determined as CRC-CCITT or
CRC-16. Data for each character of CRC-CCITT is treated differently from that
for CRC-16 as shown below.
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(7]

If a message with “n” characters, which is subject to check code calculation, is
expressed as shown in the following table, the MSB (Most Significant

Bit) and LSB (Least Significant Bit) in every character for CRC-16 will be re-
versed as shown in the following tables.

Co Cy Ch-1
DO(7) to DO(0) D1(7) to D1(0) Dn-1(7) to Dn-1(0)
Note D:Oor1
CRC-CCITT
Co Cy Cn-1
DO(7) DO(6) to DO(O) | D1(7) D1(6) to D1(0) |~~~ Dn-1(7) Dn-1(6) to
Dn-1(0)
CRC-16
Co Cy Cn-1
DO(0) DO(1) to DO(7) | D1(0) D1(1) to D1(7) |- Dn-1(0) Dn-1(1) to
Dn-1(7

Therefore, algorithm for each one becomes as shown below.
* CRC-CCITT algorithm

5 - [TT] swite resister
LIIIIH&IIIIHH‘&DID—@
\ /]

Data input

The last value is determined
as the check code.

* CRC-16 algorithm

(=] >y
— —@—[LITTTITTT]—e—{1]

I \_

Data input

The last value is determined
as the check code.

3-5-9 Supplemental Notes on Message Setup

1,2,3... 1. Specifying more than one constant or variable
To specify more than one constant or variable, use + as follows:

Example: Sendingacommand ("RX0” + word number + “00” (code number)) to determine
the PV (Process variable) of the temperature controller

"RX0” + $(N,1) + “00”

!

A message “RXONO00” (N is the value of the repeat counter, 0-255) is sent.
N = 0: “RX0000”

N = 1: “RX0100”

N = 2: “RX0200”

2. Word writing for receive messages
For receive messages, the system needs to compare the “address part”’ of
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the message frame that was received, confirm whether this part has the self
unit number or not, receive the data part if so, and store this “data part” to the
appropriate area on the PLC by “word writing.”

* Specify the data needed for comparison such as an address using a constant,
variable with constant X, variable (word reading), wild card, etc.

* Specify the data necessary to be stored to the area on the PLC using a “vari-
able (word writing).”

Example: Comparing the address part (2 bytes long) and receiving the data part succeed-
ing the address part to store in the I/O memory on the PLC

Address specification

1 $(R(1),2) When the received message is for the receiver (the received
address is the same as the address (2 bytes long) set in the
second operand of the PMCR instruction + 1, and then con-
verted to ASCII form), the data part succeeding this address
part is received.

Note Note: The message to be compared (expectation message) is word read (R
option).

D (%,2) Whichever unit address the destination of the receive message
has, the data part succeeding the address part is received.

Note Note: Forthe address part, the wild card (+) can be used only on X.

Data addressing

D &(W(1), #) The data that were received are written to the third operand of
the PMCR + 1 with conversion to HEX form regardless of the
length.

Note Note: To store the data that were received into the area on the PLC, use word
writing (W option) to specify.

Example: Comparing some part of the receive data and storing the other part of the data to
the PLC area.
The system checks the command string “TX«#” in the data that were received, and then
stores the succeeding data to the area in the PLC.

Data specification:

“TX +(%,2)+&(W(1), *) When receiving the command TX, the system does not
compare the next 2 bytes of data, and stores the subsequent
data with converting to HEX form regardless of the length.

* |fthe wild card (=) is set at the data size part of “variable (word write)”, the sys-
tem finishes the message receiving when the buffer becomes full (256 bytes)
with the message.

* |f the wild cards are set at the data sizes of consecutively specified “variables
(words write)” (separated by “+”), the first “variable (word write)” only is effec-
tive.

For example, (W(1), =)+(W(10), =) is equal to (W(1), =).

* If “+”s separated by a constant or a check code are specified between “vari-
ables (words write)” the data sizes of which the wild cards are set,
the constant or the check code is deemed a delimiter.

For example, if “12345ABC5678” is received while (W(1), %)+"ABC"+(W(10), )
is set, “12345” corresponds to (W(1), =) and “5678” corresponds to (W(10), =).

3. Setting the header, check code, and terminator

* For the header or terminator, various special codes suchas @, CR, LF, STX, or
ETX are used according to the mating communication unit. Always set on the
message the same header or terminator as the mating communication unit.
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* Most of the mating communication unit can send or receive only ASCII codes.
In this case, convert the HEX code into ASCII before sending and convert re-
ceived data from ASCII to HEX conversion before storage. Consider the data
format and reading/writing direction which allows sending/receiving of the
mating unit, and convert it into a data format which can be handled with the
data conversion-available variable before sending and receiving.

3-6 Creating Receive Matrices
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Receive

—

Receive matrices are set when more than one receive messages are expected
to be received or when users want to change next process for each receive mes-
sage.

Up to 15 types of message can be set in a receive matrix (case no.00 ~15). Ina
receive matrix, next processes such as End, Next, Gotosx, or Abort set for each
one of the up to 15 types maximum of receive message.

”Other” must also be set to enable processing when some message other than
the receive messages specified in the matrix is received.

Note The unit by which the system compares the expected value with the actually re-
ceived value in the receive matrix is not of data, but of messages.
. I| Receive (expected) message| | Next processing | !
Received message

. Goto, Next,

<h> |<a> | Data|<c> | <t> ‘—:—’ <h> |<a> | Data|<c> | <t> End. Abort
. N

<h>: Header D Goto, Next,

<a>: : Address

<c>: Error check code

<t>: Terminator

<h> |<a> | Data|<c> | <t>| — End, Abort

.ri; <h> |<a> | Data|<c> | <t>| — gr?(th:A'\ll)%ﬁ:
“ - = Other (must be set.) gr?éo’A'\kI)%ﬁ:

Note: Maximum of 16 cases are possible including “Other.”

For example, using a receive matrix allows users to efficiently create the follow-
ing communication sequence.

Example: Via the host link (SYSWAY), change over the processing according to the re-

sponse (Program/Monitor/RUN mode) for the status read command.



Creating Receive Matrices

Section 3-6
Protocol Support Board
el
1
Host link MS command LResponse PLC
]
* |ssue an MS command. e
Transmission message: | @”+“00"+“MS”+LRC+[2A0D] |
_(expecterclg?
* Receive a response. Receive essage Next processing
Receive matrix: Case No.00 | “@”+“00"+“MS"+“00"+|"00‘1+(*'*)*'LRC*'[ZAOD] | Go to 01
Headerj T L End code Program mode code
Address Host
link command

Case No.01 [ “@"+'00"+'MS"+00"+/02+(**)+LRC+[2A0D]| GO t0 02

Monitor mode

Case No.02 | “@"+°00"+*MS"+°00"+/08} (* *)+LRC+[2A0D] |  Go to 03

RUN mode
Case No.03  Others

By using the receive matrix, identify the difference in the status in the response

data (section in the above), and change over the processing according to the
mode of the PLC.

An example of using the receive matrix

Change over the processing according to the ACK, NAK reception.

In the following example, the entire message structure is omitted and only data is
indicated with .
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Step No. 00

Send message

Send
&
Receive

Send data

Error

Receive
the tod
expecte

mepssage Abort

Next

Step No. 01

Y Retr
Send Retr
& count
Receive
Receive a
result code toht;ne[)’
IfO or Error

A
Abort

Retry
three
times

Retry
count

Y

Step No. 02 | Next

Step structure

Step No.| Repeat Command Retry Second | Second Receive Response Next Error
counter wait message message notification process process
00 R/001 | Send&Receive - — "ENQ” "ACK” - Next Goto 000
01 R/001 | Send&Receive - 1s Message Receive - - Goto 000
matrix
02 R/001 | Send&Receive - - "EOT” - - End Abort

Receive matrix

Case No. Receive Next Set next processes (End, Next, Goto**, or Abort)
message process —— for each one of the up to 15 types of receive
00 "ACK” Goto02 message.
» » —— For “Other case, set the next process to be
ot NAK GotoOf executed when the message that was received is

not equal to any of the expectation messages.

15 Other Abort

Note Set same header and same terminator for all the receive messages set by the
receive matrix. If headers or terminators are different by case number, the sys-
tem shall make a comparison for the received message based on the header
and the terminator (or the data length, if the terminator is unavailable) of a re-
ceived message set as case number 00. For example, therefore, if the header of
case number 00 is “@” and the header of case number 01 is [02](STX), the sys-
tem identifies that the comparison results in the unmatched even if the header of
actually received message is [02], because it is different from the header “@” of
case number 00.
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3-7 Example of standard system protocols

3-7-1 Example: “Current-value read” sequence of the regular (type E5K
read system) protocol

Level Item Contents of setting
Sequence Link word
Transmission control parameter Modem control
Response Type Scan
Receive wait monitoring time Tr 3s
Receive finish monitoring time Tfr 3s
Send finish monitoring time Tfs 3s
Step Step No. 00
Repeat counter RSET/001
Command Send&Recv
Retry counter 3
Send wait time
Send message SD(00)_1
Receive message RV(00)_1
With/Without response writing Yes
Next process End
Error process Abort
Send message Header <h> @~
SD(00)_t Terminator <t> [2A0D]
Error check code <c> LRC (H parity) (0) (2-byte ASCII)
Length <I>
Address <a> $(R(1)),2)
Message editing <h>+<a>+"1"+"00"+"0000"+<C>+<t>
Data
Reception Header <h> @~
gs?ggﬁi Terminator <t> [2A0D]

Error check code <c>

LRC(H parity)(0) (2-byte ASCII)

Length<I>

Address<a>

&(R(1)).2)

Message editing

<h>+<a>+”?0”+”00”+&(W(1 ),4)‘+<c>+<t>

Data
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3-7-2 Modem Initialization (MD24FB10V) sequence of Modem Hayes AT
command Protocol

82

Level Item Contents of setting

Sequence Link word
Transmission control RS/CS flow (receiver), modem control
parameter
Response type Scan
Receive wait monitoring time | 10s
Tr
Receive finish monitoring
time Tir
Send finish monitoring time | ---
Tfs

Step Step No. 00 01 02
Repeat counter RSET/001 RSET/001 RSET/001
Command Send &Recv Send &Recv Send &Recv
Retry counter 0 0 0
Send wait time 1s 1s
Send message MD24FB10V MD24FB10V MD24FB10V
Receive message <Initial-R1> <Initial-R2> <Initial-R3>
With/Without response None None None
writing
Next process Matrix Matrix Matrix
Error process Goto 1 Goto 2 Abort

Send Header <h>

message Termi R

MD24FB10V erminator <t> C

1 Error check code <c>
Length <I>
Address <a>
Message editing "ATEOVO0X4¥V2¥N3%C0*CO¥X1&M0"+"S26=10"+<t>
\ |
Data

Receive Case No. 00

matrix

<Initial-R1> Receive message RxD.0

<Initial-R2>

<Initial-R3> | Next process End

Receive Header <h>

message :

RXD.0 Terminator <t> CR
Error check code <c>
Length <I>
Address <a>
Message editin "0” + <t

g 9 2 <>
Data
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3-8 Example of Communication Sequence

Shown below is an example of sequence to read process values from a 8CH
type temperature controller (E5ZE):

3-8-1 Sequence Setup Content

Sequence No. 101

Link word Transmission Response type | Monitor time, Tr | Monitor time, Tfr | Monitor time Tfs
control mode
Modem control | Scan mode 3s 3s 3s
* | # Iﬂ:-rrlrru.rlil:ll.im Senuercs I Lk iford |l3lurrl'|:-| | Frwpoase | Timar Tr | Timar The | Timer T |
U3 107 Mlessursd empes sture read =i = Scan a4 sec o mac O sec

3-8-2 Step Setup Content

Create a process flow as follows:
Step No. 00

Send the read command
for process value

Send & Recv

Receive the
response

Normal

urrent value of Repeal
Counter
N=8

End Abort

Normal The system sends the read command for a process value and waits the re-
sponse from the temperature controller. It converts the process value data to
HEX codes and store them in I/O memory. It uses the repeat counter to switch
the PLC area, sends the read command for the next process value until eight
words process values are read and stored in the PLC areas.

Abnormal According to a set retry count (three times), the same step is repeatedly execut-
ed up to three times automatically at any of the following error occurrences:

* The send finish monitoring time Tfr, the receive wait monitoring time Tfr, or the
receive finish monitoring time Tfr is expired.

* Areceiving communication error occurred (port A: CI028304 or port B: 28312
is “ON”).

* Wrong receive message.

* An error in the error check code.

Step No. 00
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Repeat Command | Retry Send wait | Send Receive With/Without | Next Error
counter count time message |message |response process process
writing
RSET/008 | Send& 3 Described | Described | With End Abort
Recv below below

3-8-3 Send and Receive Messages Creation

The system can read the PV (process variable) of the specified word on the tem-
perature controller (E5ZE) by sending the “RX0ON00” (N is the word number of
the controller) command. Only one word of data can be read in one time of data
sending or receiving. When reading 8 words of data, it is necessary to execute
the Send&Recv command 8 times repeatedly.

Send message

Example: A frame of read command for the process variable

I I I

@ Unit R X (0] Word (0] (0] FCS * | L]
| | |

Header Address Data Check code Terminator

Chesk eode ek | Length. | address. | Data
LEE [H parit, 000 2 Fyte A5 FRU1E  Shirdast RO R0 DO oy

Rl SDIRND |

Receive message

Example: A frame of the response to the read command for the process variable

\ \ \ \ \ \ \
Unlt R X | End code Process variable FCS * |
\ \ \ \ \ \
Header Address Data Check code Terminator
[=] Mezsope Hlame [ Header | Termiate_ | Shack code da¥ | Length. I#ﬂiess | tia
PHRURAN e ..Renn] | LR parie)D Ryta ASCID SR Gkl a0 e iteti e dcorcy

* Specifying the unit number as 2 characters (1 byte) beginning from the second
operand of the PMCR instruction + 1

PMCR 1 byte 1 byte 1 byte
DMO0000 HEX to ASCII
DMO0000 Unit number
A \___ 12 is specified
as the address.
Second operand
— Specify $(R(1),2) Means the number of bytes
C 2 bytes after ASCII conversion.

From the second operand of the PMCR instruction + 1
Conversion to ASCII data
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* Specifying the word number of the measured temperature as 1 digit of the re-
peat counter N

N 0-7 HEXtoASCH [ n
0eo0 e 1 conversion m (ASCII code)

When N = 1, word number

—» Specify $ ( N 1) 1 is specified.

] - 1 bytes
Repeat counter's value

‘— Conversion to ASCII data

As a result, create the send message as follows.

T T

@| Unit [R|X|0 MWord O] O FCS | * [RTN
| |

\ /\ / \ /
Header Address ( Ba\ta Check code \ Terminator

10
"@" + & R(1),2) + "RXO"+$( N,1)+"00"+LRC(HParity)(0)(2byte ASC) + [2A0D]

3-8-4 Receive Message Creation
* Writing the data of the measured temperature to the third operand of the
PMCR instruction + (2N + 1) without fixing the length.
Note: N means the value of the repeat counter.

PMCR DMO0100

N=0 n+1 [ |
— - 4 bytes

+2 } L_.;._.J

DMO0100 N=1 n+3 H |
; " } «— - 4 bytes

H +4 H I

Third operand \/\/

—>  Specify & (W(2N+1)*).
Data length (byte)

Word in the third operand of the PMCR
instruction + (2N + 1)

Conversion to HEX data

Create the receive message as follows.

I T T T T
i Measured N
@ Urlm Rl Xjojo | temperature FICS RTN
T 1 T 1
Header  Address Data Check code Terminator

@ "+ $(R(1),2)+"RX00" + & (W (2N + 1),*) + LRC (H Parity) (0) (2 byte ASC) + [2A0D]
Means that the system reads the data between RX00 and
the check code, converts the data from ASCII code to

HEX code,and writes the converted data to the address
of the third operand of the PMCR instruction + (2N + 1).

3-8-5 Contents of sequence

Measuring temperature reading in sequence No. 10 of the temperature control
(Model E52 reading series) protocol

* Sequence unit setting

Item Contents
Link word No setting
Transmission control parameter Modem control available
Response type Scan posting method
Receive wait monitoring time (Tr) 3s
Receive finish monitoring time (Tfr) 3s
Send finish monitoring time (Tfs) 3s
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* Step unit setting
Step 00 (only)

Item Contents

Repeat counter Repeat type: Reset
Counter: 8 (constant)

Command Send & Receive
No. of retries 3
Send wait time None
Send message Message name: SD (RX)1
Receive message Message name: RV (RX)x1
With/Without Response Writing Yes
Next process End
Error process Abort

* Presence of send/receive message
Send message name <SD(RX)1>

"@"+$(R(1),2)+"RX0"+$(N,1)+"00"+LRC(H parity)(0) (2 Byte ASCII)+[2A0D]

I

Header Address Data Check code Terminator

Receive message name <RV(RX)1>

"@"+$(R(1),2)+"RX0"+&(W(2N+1),*)+”00"+LRC(H parity) (0) (2 Byte ASCII)+[2A0D]

I J l

Header Address Data Check code Terminator

3-9 Executing Created Communications Sequence

This section describes how to execute the communication sequence described
so far. It is necessary to transfer the protocol that was created to the PSB in ad-
vance. However, the previously mentioned communication sequence is regis-
tered in sequence number 101 of the incorporated standard system protocol, so
the following describes the procedure for executing sequence number 101.

Note It is assumed that the standard protocol is under the initial status. When the se-
qguence is changed by the Protocol Support Tool or other modes, return to the
original sequence before execution.

3-9-1 Device Connection

It is assumed as an example that a PLC (Model C200HX), Communications
Board (Model C200HW-COMO06), and temperature control device (Model
E5ZE) are connected as follows.

C200HX + C200HW - COM06 P—

8CH

2% | — |

RS4! ESZE
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8 bits of measured temperature are assumed to be stored to DM101-116.

Measured temperature

DMo101 Word 0 lower part
DMo0102 Word 0 upper part|
DMo103 Word 1 lower part
DMo104 Word 1 upper part}

DM0115 | Word 7 lower part
DM0116 | Word 7 upper pa

3-9-2 |Initial Setup
1,2, 3. 1. Set the dip switch on the PSB.

2 SW1 2: 2 wire system, 4: 4 wire system
|II SW2 ON: Temminator available, OFF: Terminator not available

sw2 swi
2. Set the PLC system setup of C200HX as follows:
Use DM6555 #6000:

Note Communications mode as the protocol macro function to set the
communications requirements as follows:

Note1: #6000

The communication requirement of port A
0: Standard setup

The mode used by port A

Standard setup contents

Start bit 1 bit

Data length 7 bits
Parity Even parity
Stop bit 2 bits

Baud rate 9600bps

Note For more information ofthe PLC system setup area related to the protocol macro
function.

3. Set the temperature control device (E5ZE)
Set the unit number to “0” and baud rate to “9600 bps”.

o o | Switch Unit:
S| | St Used for setting
Y ' g@g& ’g@ the Unit number.
58l 68l Set to “0”.
UNIT INPUT
5= Switch Function:
0 -@@@@@@@@r —F— Used for setting
D eIy the switch function.
0 FUNCTION
Switch Function
oz
A
— NSO N OFF
L]

Hardware mode

Not used (Must be OFF)

Temperature unit (°C or °F)

Operation mode when the power is ON
Connection of E5ZD-SDL Setting Indicator
Memory bank designation method

1: ON, 2* OFF (Set to 9600 bps)
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Note After changing the dip switch’s setting, turn OFF and ON the power supply once.

3-9-3 Creating Ladder Programs

The protocol is executed by the PMCR instruction of the PLC.
* PMCR instruction specification

* Function: Calls the send/receive sequence No. registered in the PSB, and
executing the send/receive sequence of the corresponding sending/re-
ception sequence and sends/receives data to/from the general-purpose
external unit through port A or B of the PSB.

* Meaning of operand:

C: Control data

—1 PMCR

15 12 11 8 7 0

Send/receive sequence
No. 000 to 999(BCD)
Port specification

1: Port A

2: Port B

S: Send data starting channel number

Set the starting channel at the CH area where data required for setting is stored.
Note When no send data is found, be sure to set #0000. Setting the other constant or

channel generates an error (ER flag 25505 is ON), and the PMCR instruction is

not executed.

Send data of how many words are valid at S and the following is stored in S.

Actually send data is stored in S+1 and the following.

S No. of send data - .
words =—— How many channels are valid (including S)

S +1 | Send data

D: Receive data storage starting address number
Set the starting address at the CH area where receive data is stored.

Note When no receive data is found, be sure to set a dummy channel. Setting a
constant (#0000 to FFFF) generates an error (ER flag 25503 is ON), and the
PMCR instruction is not executed.

Data is not written in the dummy channel. It can be used for the others.
Receive data is not stored in D and the following.
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The number of effective addresses is stored in D1-, D+ 1 and the following,.

D No. of effective words

D + 1 | Receive data

~—— How many words are valid (including D)

neither 6656 or higher nor BCD,

* For D, the DM content is neither 6144 nor higher or

BCD,

* When the instruction is executed or already in exe-

cution

* When neither 1 nor 2 is specified for the port

* Flag
Value ON OFF
ER(25503) * When *DM (Indirect) is specified, the DM content is | Other than the cases in the left

* Data contents

Model C200HX/HG/HE

Operand C S D

Relay area 1 000-255 000-2555 000-252
Relay area 2 256-511 256-511 256-511
Hold relay HR00-99 HR00-99 HR00-99
Auxiliary relay ARO00-27 ARO00-27 AR00-27
Link relay LR00-63 LR00-63 LR00-63
Timer/counter T/C000-511 T/C000-511 T/C000-511
Temporary relay

Data memory D0000-6655 D0000-6655 D0000-6143
Indirect data *D0000-6655 *D0000-6655 *D0000-6655
memory

Constant See the above. #0000-FFFF

Contents of send/receive data word assignment to read the process value in se-
qguence No.101of the standard system protocol “E5ZE Temperature Controller

Read” (from the Communications Board Operation Manual)

Read the process value and store the result in the specified address.

» Send data word assignment (Second operand of PMCR instruction)

Send data

No. of send data words

starting address

+1 | (Indeterminate)

Unit No.

Offset Contents(Data format) Data
+0 No. of send data 0002 (fixed)
channels( BCD 4-digit)
+1 Unit No. (HEX 2-digit) 00 to OF
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* Receive data word assignment (Third operand of PMCR instruction)
Receive data +0 No. of send data words
storage address - — =
+1 Measuring temperature (lower 4-digit) Channel 0
+2 Measuring temperature (higher 1-digit) B
Measuring t t I 4-digit
+3 u | g temperature (o.wer |9| .) Channel 1
+4 Measuring temperature (higher 1-digit) B
Measuring temperature (lower 4-digit N
+15 u! 9 perature ( .W '9' _) Channel 7
+16 | Measuring temperature (higher 1-digit) B

Offset

Contents(Data format)

Data

+0

No. of receive data words (BCD
4-digit)

0017

+1

CHO Measuring temperature
(lower 4-digit) (BCD 4-digit)

+2

CHO Measuring temperature
(higher 1-digit) (BCD 1-digit)

Differs depending on the
temperature measuring type.
Refer to the Model E5ZE Manual

F denotes - (minus).

to

to

to

+15

CH7 Measuring temperature
(lower 4-digit) (BCD 4-digit)

+16

CH7 Measuring temperature
(higher 1-digit) (BCD 1-digit)

Differs depending on the
temperature measuring type.
Refer to the Model E5ZE
Manual.

F denotes -.

Execution start

i} PMCR

L
AT

28908

Set 101 on the lower 3 digits of this word
because the sequence number of the
measured value reading is 101.

#1101
T

DO0000+

Instruction execution
error flag

: Set on the leftmost digit the port
. on which the protocol is executed.
i 1: Port A (Lower port),

2: Port B (Upper port)

D0100

Set here the address for storing the data to
be transmitted to the PSB.

AN

Set here the address for storing the data to
be returned from the PSB.

this example sets DM0100 so that the data
that were measured are stored on and after

DMO0100.

] "2 means that two words of DM000O to [Receive Data Storage Location] : “- -,, o :
[Send Data settln‘g]/ DMO0001 are used as the transmission area. | D1!\3I meansltjhﬁt 17 words of )
o o 0100 to DM116 are used as |
0000 n::z o B e receiving area.
D000t ~— For this sequence, set the unit numbers here. DMo100 ower#goﬂt ' e e e e e e o - - - - I
The protocol communicates with ESZE with unit DM0101 o ?gl }
number 00 because the lower 2 digits are “00”. DMO0102 \I Data of temperature input chan-
_— . _Nel 0 (measured temperature)
DMOTS [WSradigi ]|« oo~ - - - ot chan
DMO116 J‘/- Data of temperature input chan-

Settings of the PMCR
Instruction

' nel 7 (measured temperature) !

Note The following shows the cautions in using the PMCR instruction.

 Transmitting no data to the PSB
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#0000

D0100

\Set the constant (#0000)

when transmitting no data.
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* Storing no data to the relay area on the PLC

| @PMCR

| #1101
D0000
D0100

—— Constants can not be set here.
Set a word even if it is not necessary.

* Related Special Auxiliary Relay
The PSB status (execution status of sequence/step) is allocated on the follow-
ing special auxiliary relay of the PLC. Use them in the ladder programs.

*» Special Auxiliary Relay (PSB Allocation Area)

Word Bit(s) Function Read: R/ Flag
Write: W "gystem | User
268CH PSB error 00 Watchdog timer error for the PSB R O
area of Qetalled 01 Port recognition error (hardware error) R
information for the
system 02 Protocol data error (protocol data checksum error R
continuation error due to memory corruption)
FAL9C occurrence |03 to 10 | Reserved for future expansion R
11 Port B protocol macro error (error relating to PMCR | R
instruction execution)
12 Port A protocol macro error (error relating to PMCR | R
instruction execution)
13to 15 | 15: “System setting error occurrence” 14: Above R
error for port A 13: Above error for port B
283CH 00 to 03 | Port A error codes 0: No error R
1: Parity error 2: Framing error
3: Overrun error 4: FCS error
5: Time-out error 6: Checksum error
7: Command error
04 ON for communication error at Port A R
07 Port A Sequence Abort Termination Flag (see note 1) | R
081to 11 | Port B error codes 0: No error R
1: Parity error 2: Framing error
3: Overrun error 4: FCS error
5: Time-out error 6: Checksum error
7: Command error
12 ON for communication error at Port B R
15 Port B Sequence Abort Termination Flag (see note 1) | R
284CH 00 to 07 | Port A Current Repeat Count (01-FF) (see note 1) R
285CH 00 to 07 | Port B Current Repeat Count (01-FF) (see note 1) R
286CH 00 Port A Trace In-progress Flag (see note 2) R
01 Port B Trace In-progress Flag (see note 2) R
081to 11 | Port A Protocol macro error codes R
: No error 1: No protocol macro function
2: Sequence number error
3: Receive data write same area exceeded
4: Protocol data error
12to 15 | Port B Protocol macro error code R
: No error 1: No protocol macro function
2: Sequence number error
3: Receive data write same area exceeded
4: Protocol data error
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Word Bit(s) Function Read: R/ Flag
Write: W "gystem | User
287CH 00 to 03 | Port A execution completion receive case No. (0 to R O
F)
04 to 07 | Port A execution completion step No. (0 to F) R
15 Port A Execution Completion Storage Flag R
0: No 287CH storage
1: 287CH storage present
288CH 00 to 03 | Port B execution completion matrix case No. (Oto F) | R
04 to 07 | Port B execution completion step No. (0 to F) R
15 Port B Execution Completion Storage Flag R
0: No 288CH storage
1: 288CH storage present
289CH 00 Port A Restart Flag W O
01 Port B Restart Flag W
02 Port A Continuous Trace Start/Stop Flag (see note 2) | W O
03 Port B Continuous Trace Start/Stop Flag (see note 2) | W
04 Port A Shot Trace Start/Stop Flag (see note 2) w
05 Port B Shot Trace Start/Stop Flag (see note 2) w
08 Port A Instruction Execution Flag R O
09 Port A Step Error Processing Execution Flag R
10 Port A Sequence End Termination Flag R
11 Port A Forced Abort Flag W O
12 Port B Execution Instruction Flag R O
13 Port B Step Error Processing Execution Flag R
14 Port B Sequence End Termination Flag (see note 1) |R
15 Port B Forced Abort Flag W O
Note 1. It is valid only when the Communications Board is the model C200HW-
COM**-EV1.
2. The exclusive flags used only in the Protocol Support Tool.
Note The instruction execution error caused by the PMCR instruction operand setting
failure is reflected on the ER flag (25503).
* Flag/Switch Description
Flag/Switch Content Word Flag Type
Name Port A | Port B | System | User
Instruction Becomes 1 (turned ON) when 1: PMCR instruction 28908 28912 | O
Execution Flag | the PMCR instruction is executing
executed. Remains unchanged | 0: No PMCR instruction
to be 0 (OFF) when the executing
execution failed. Becomes 0
(OFF) when the sequence is
terminated (by the End or Abort
termination).
Step Error Becomes 1 (turned ON) when 1: Step error termination | 28909 28913 | --- O
Processing the step ends by error. 0: No step error
Execution Flag | Becomes 0 (OFF) when the termination
step ends in normal.
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Flag/Switch Content Word Flag Type
Name PortA | Port B | System | User
Sequence End | Becomes 1 (ON) when the 1: Sequence End 28910 28914 | O
Termination Flag | sequence is terminated by the | termination (changes from
End of the next process orthe | OFF to ON when the
error process. However, it is instruction execution flag
invalid when the instruction changes from ON to OFF)
executing flag is 1 but it is valid | 0: Not the sequence End
when that flag is 0. Note: The termination
normal termination of sequence
execution is identified with this
flag by setting the End (Abort
for the termination with error) for
the sequence End termination.
Sequence Abort | Becomes 1 (ON) when the 1: Sequence Abort 28307 28315 | O
Termination Flag | sequence is terminated by the | termination (changes from
Abort of the next process or the | OFF to ON when the
error process. However, it is instruction execution flag
invalid when the instruction changes from ON to OFF)
executing flag is 1 but it is valid | 0: Not the sequence Abort
when that flag is 0. termination
Forced Abort Use to Abort the step execution | Changes from 0 to 1 at 28911 28915 | --- O
Flag to be forced to stop in the the forced Abort execution
executing sequence by the user
program.
Restart Flag Use to initialize the Changes from 0 to 1 when | 28900 28901 | --- O
communication buffer and the the communication port is
special auxiliary relay 283CH to | initialized (automatically
285CH by the user program or | becomes 0 after the
the Programming Devices. initialization completion).
If the Restart Flag is changed
from 0 to 1 during the sequence
execution, the restart process
will be executed after the
sequence execution or abortion.
Execution The execution-completed step | 0 to FHex 287CH 288CH | O
Completion Step | No. is stored. The bit 15 is 04to 07 |04to
No. turned ON when the No. is 07
stored.
Execution The receive case No. selected |0 to FHex 287CH 288CH | O
Completion in accordance with the receive 00to 03 |00to
Receive Case message is stored when the 03
No. receive matrix is set. The bit 15
is turned ON when the No. is
stored.
Execution Becomes 1 (ON) when the 1: Stored 28715 28815 | O
Completion execution completion step No. | 0: Not stored
(step No. or the | or the execution completion
receive case receive case No. is stored. The
No.) Storage read is performed as this flag is
Flag the input condition.
Current Repeat | The step repeat count N value |01 to FFHex 284CH 285CH | O
Count is reflected 00to 07 |00to
07

Note See the section 4-5 for the error related flags.

3-9-4 Operation

The following describes the system’s operation when executing the ladder pro-
gram shown in 3-9-3 Creating Ladder Programs.

1,2, 3...

1. When starting to execute a PMCR instruction, the system transmits the in-

formation set in the operand of the PMCR instruction such as the starting
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sequence number and communication data store area, and sets the port A
instruction execution flag (28908) ON.

2. The PSB reads the communication sequence with the appropriate se-
guence number set in the PMCR instruction.

3. The system sends “RX0 Word No. 00” (the command measuring the tem-
perature of the temperature control device’s specified word) to the unit num-
ber (00) of the temperature control device (E5ZE) stored in DM00O01.

4. The systemreceives “RX00” (the response from the temperature control de-
vice, 00 means the end code.) from the device (E5ZE) with unit number 00 to
store the succeeding measured temperature into DM0101 and DM0102
through the PLC scan.

5. The system increases the value of the repeat counter by 1 8 times repeated-
ly. Every time the repeat counter is increased, the following contents are
changed.

* The word number of the temperature control device specified by $(N,1) in
the send message changes between 0 and 7.

» The DM area storing the measured temperature specified by &(W(2N+1,%)
in the receive message changes as follows:

—-DMO0101—-DM0103—-DM0105—-DM0107—DM0109—-DM0111
—-DMO0113—DMO0115

6. When the system ends the execution of the sequence, the port A instruction
execution flag (28908) is set OFF.

3-9-5 Confirming the Operation
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When the process variable is not stored successfully, confirm the following
points.

» System error FALO1 or FAL9C.

* Confirm that the PLC’s system setup is set correctly.

* Confirm the setups of the PMCR instruction’s parameter and data.
* Flag 28909 (port A step error processing flag) is ON.

* Confirmthat the PLC’s system setup is correct. (Especially confirm wheth-
er port A and port B are not specified conversely)

* Confirm that the line distribution (See Communication Board User’s
Manual to connect the line is correct).

¢ Confirm the communication rate, flame, and unit number of the 5ZE.
* No error, but data are not stored.

* Confirm that the RUN LED of E5ZE is lit. (For details, refer to the E5ZE
Operation Manual.)

* Other errors
When some error occurs during the operation of the PSB, the system shows
this error using the LEDs on the PLC’s CPU unit or the error code on the pro-
grammable console, as well as stores the type or the location of the error into
the relay area related to the PSB. When an error occurs, see the following to
troubleshoot properly.
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Applicable Range of the Protocol Macro Function

Using the Protocol Support Tool allows users to create several communications
sequence (or protocol) compatible with communications control modes dis-
cussed in this chapter.

However, they are not compatible with communications control modes such as
the full duplex, the synchronous communication, frame synchronous mode
(HDLC: High level Data Link Communication), etc.

Transmission mode Half duplex and single direction
Synchronizing mode Start-step synchronization mode
Transmission control mode Contention mode (Point to point

connection)

Polling selecting mode (Point to
multi-point connection)

Modem control mode

Flow control mode Software flow:  Xon/Xoff flow control
Hardware flow: RS/CS flow control

Delimiter control

Transmission error control mode LRC, CRC-CCITT, CRC-16*, SUM,
SUM2 (see note)
Message format Header+Address+Length+Data+Chec

k Code+Terminator, or
Header+Address+Length+Data+Termina
tor+Check Code (see note)

Note It is valid only when the Communications Board is the model C200HW-

COM**-EV1.

* The message length must be 256 bytes or less. For a message whose length is 257
bytes or more, the data exceeding 256 bytes cannot be sent nor received.

» Data operating process functions are the calculations of the Error Check Code and the
frame length to be sent and the numeral data conversion between ASCII code and HEX
dataonly. The other operation or conversion is handled by the ladder program, if neces-
sary.

* The signal line cannot be controlled optionally by any mode other than the modem con-
trol and the RS/CS flow control.

* Such process is infeasible that determines the number of receiving bytes by the use of
the beginning data of a received frame.

* The data in the buffer is cleared before the sequence execution and after the receive
command execution. Therefore, such process cannot be used that reads one byte by
one from the content of receive buffer.

* Maximum number of branched process according to received data (sent command
etc.) is 15. If more branches are necessary, the ladder has to manage it.
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4-2 Protocol Creation Process

* Create the status transition chart of communications sequence.
Before users create a protocol by using the Protocol Support Tool, itis recommended to
firstly draw such a status transition charts to illustrate the communications sequences
with the communicating machine as shown below for example. Then, users can convert
them to “sequences” and “steps” editable by the Protocol Support Tool.

Example:
T
PLC External device PLC emperature
controller
Send the read
Send A -~ command for
Retry, if not process value.
response
- Retry, if not B. format.
- End, if B. . End. if
response
format.
Send the write
command for a
Send C set value.
A 4 Y
Retry, if not
- Retry after one response
minute, if not D. format.
- End, ifE - End, if
response
format.
v v

» Disassembling the protocol into “sequences” and “steps” to be editable by the Protocol
Support Tool.

* Disassemble into sequences

Take out a block from the above process as a “sequence” which shall be
started (or switched) by the ladder program.

For example, either “Read the process value of temperature controller” or
“Write the set value of temperature controller” becomes “sequence”.

* Disassemble into steps
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* Disassemble sequences into squares (steps) as shown below:

Send Send&Recv Recv

Error

Error
v
Next Error
process process
A
Error Next Error
process process process
Send&Recv (Receive matrix)
‘ Send A
‘ Receive B ‘ ‘ Receive C ‘ ‘ Receive D ‘ ‘ Receive others ‘ ‘ Error ‘
v v v v v
‘Next process ‘ ‘ Next process ‘ ‘ Next process ‘ ‘ Next process ‘ ‘Error Process ‘

Recv (Receive matrix)

Receive matrix

e e E e S —

‘ Receive B ‘ ‘ Receive C ‘ ‘ Receive D ‘ ‘ Receive Other ‘ ‘ Error ‘
v v v v v
‘ Next process ‘ ‘ Next process ‘ ‘ Next process ‘ ‘ Next process ‘ ‘ Error Process ‘
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Step No. 01

Example 1:

Step No. 00

‘ Send message ‘

Send
&
Send data Error

Receive

the
expected
message Abort

Next

A
Send escape
code <+—

Send
&

b
Recv
Receive a

result code

If0

Retry
three
times

Retry
count

Other
than 0,
or Error

Abort

Step No. 02 Next
A
Send disconnect ‘47
command
Send
&

Recv

Receive a
result code

Retry
three
times

Retry
count

Abort

99



Transmission Control Mode Setup Section 4-3

Example 2:
Step No.00

Send dial
command

Retry three times

Send& Retry count

Recv

‘ Receive 7,5# ‘ Receive 1,234 ‘ ‘ Receive 4,6,8, or othelrs‘ Error ‘

v v
ot | [ bon |

Goto 01

Step No. 01

Send dial
command

A

Retry three times
Retry count

Send&
Recv

‘ Receive 1,234 ‘ ‘ Receive 4,6,7,8,9,0r others ‘ ‘ Error ‘

When configuring the steps, the enough consideration is necessary not only for
the normal course (the process is completed in normal) but for the error course
(the process is terminated by error). The error courses are often set to be
aborted (intermittent process stop) all together. However, if the abort is set as
the simple “others than normal course”, the process stops there.

Add the description to switch from the error course to the normal course by set-
ting Next and Goto as far as possible if the error cause is predicted and the pro-
cess can be continued by the other steps even if the errors occur.

Besides, if the error causes are identified, the debug becomes easy even when
the recovery is impossible by describing the steps. For example, for the device
such as modems which returns the specific result codes, the result codes can be
set in the receive matrix in order to confirm the sent result codes and to ease the
error cause identification.

4-3 Transmission Control Mode Setup
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The Protocol Macro function supports such transmission control modes as the
flow control (Xon/Xoff flow control by software and RTS/CTS flow control by
hardware), the delimiter control, the contention control, and the modem control.
Pleas note that the system cannot freely control the signal line by the other
mode.

Examples of their general use are as follows:

* The external device is compatible with the RTS/CTS flow control.
Select the RTS/CTS flow control.

* The external device is compatible with the Xon/Xoff flow control.
Select the Xon/Xoff flow control.
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Note

* The connection in one-to-n configuration is used for the external device.
Select the modem control.

* The external device is a modem.
Select the modem control.

* The external device is a modem compatible with the RTS/CTS flow control
(or the Xon/Xoff flow control).
Select both the modem control and the RTS/CTS flow control (or the Xon/
Xoff flow control).

* The external device compatible with the RTS/CTS flow control (or the Xon/
Xoff flow control) is connected in 1:N configuration.

The RS/CS flow control sets the CTS signal from receiving terminal to “OFF” to
stop the data sending temporally when the receiving speed exceeds the proces-
sing in a no-procedural communication. When the receiving process finished, it
sets the CTS signal to “ON” again to resume the sending.

This control is a kind of hardware flow controls. The signal line of RS-232C cable
is used.

The Xon/Xoff flow control sends the Xoff (13H) signal from receiving terminal
to stop data sending temporally when the receiving speed exceeds the proces-
sing in a no-procedural communication. When the receiving process becomes
available, it sends the Xon (11H) signal to start the data sending again. This is a
kind of software flow controls. (However, the Xon and the Xoff signals are control
codes, therefore they might be included in the sending data when they are
binary. On the contrary, the Xon and the Xoff signals might be mixed in the data.
Thus, this control is not used for a binary data communication).

The modem control is a specific function to the Protocol Macro function.

It sets ER(DTR) signal to “ON” from the start of Protocol Macro execution
through the end.

It sets RS(RTS) signal to “ON” during the data sending.

The contention control is a data transmission mode which establishes a data
link from the data sending terminal before the communication. Since mutually
communicating terminals are in the equal relations, either terminal can establish
the link to send data anytime.

The delimiter control sends a delimiter, which has been set by the send code,
at the end of the send data if no terminator is defined for the send message. At
the next step, it does not send until it receives a delimiter, which has been set by
the receive code, from the communicating terminal.

If a terminal received a delimiter set by the receive code, it sends a delimiter set
by the send code and continues the data receiving.

When the received data exceeds 200 bytes in the RS/CS flow control, the
Xon/Xoff flow control, or the delimiter control mode.

The received data is 200 bytes maximum a step in the RS/CS flow control, the
Xon/Xoff flow control, or the delimiter control. If data more than 200 bytes are
expected to receive, it is necessary to design the sequence to receive them by
plural steps.

Example: When receiving 300 bytes

Step No. Command Send Receive Next process
message message
00 Send&Recv A command 200 bytes Next
01 Recv 100 bytes End

Note on the selection of the contention control mode
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When the contention control mode is set, the send request code is automatically
sent at the beginning of the sequence, the successive process has to be set in
the sequence.

When the communicating partner does not have a priority. (Execute the
communication process after the receipt of partner’s receive permission

code)
Step No. Command Send message Receive Next process Error process
message
00 Recv Receive Next Goto00
permission code
01 Send&Recv Data Data End Abort
When the communicating partner has a priority.
(Send the receive permission code if the received data is not the partner’s re-
ceive permission code)
Step No. Command Send message Receive Next process Error process
message
00 Recv Receive Next Goto02
permission code
01 Send&Recv Data Data End Abort
02 Send&Recv Receive Data Next Abort
permission code
03 Send Data End Abort

4-4 Ladder Programming Method

4-4-1 Ladder Programming Method

* The instruction execution flag shall be the Normally closed input condition in order to
avoid the PMCR instruction execution during the PMCR instruction execution.

» Perform the sequence execution result read process and the sequence error termina-
tion process under the condition that the instruction execution flag is cleared.

Example:

Instruction execution flag

Input condition 28908

|1l y4
LAl A

PMCR

1} DIFD (14) A

1L
H Sequence execution result reading process
Sequence error termination process
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Example: The execution of the protocol name Temperature Controller (Model
E5[JK Read System) sequence No. 000 (read process value)

|~ Protocol Support Board

T

D The temperature controller unit No. is specified,
the send data of the process value read com-

mand is sent, and the process value in the re-

sponse is received in the specified word.

RS-422A/485

Send data
—/ —/ —/
Receive data ——1 ——1 —
Temperature controller Temperature controller Temperature controller
Model E5[K Model E5K Model E5K
Unit No. 00 Unit No. 01 Unit No. 31
NG

Maximum 32 units

* The Send/Receive Word Allocation Contents of the Sequence No. 000
(read process value)

Read Process Value (Sequence No. 000)
Read the process value and stores the results in the specified words.
Send data word allocation (2nd operand of PMCR)

First word of +0 Number of send data words
senddata 4 | (Undefined) | Unit No.
Offset Contents(data format) Data
+0 Number of send data 0002 (fixed)
words (4 digits BCD)
+1 Unit No. (2 digits BCD) 00 to 31

Receive data word allocation (3rd operand of PMCR)

storage words

+1 Process value

Offset Contents(data format) Data
+0 Number of send data 0002
words (4 digits BCD)
+1 Process value (4 digits
BCD)
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* PMCR Instruction Operand Setting Contents
In case the unit No. 03 E5[JK process value is read, received and stored in the DM201:

C: Control data

PMCR

#1000 15 12 11 8 7 4 3 0

DM0100 C ! 0 ' 0 ' 0

DM0200 —E
1: Port A

S: The first word number of the send data
S: DM0100

000: Sequence No.

15
S: DM0100 | 00 03 | Number of send data words = 2
S+1: DMo101 L00l 031 unit No. = 03

D: The first word number of the receive data storage
D: DM0200

o

15 0

D: DM0100 Number of send data words = 2
D+1: DM0201 L/ | Process value is stored (BCD 4-digit)

Process value

* Example of the Ladder Program Creation
The following example shows that the protocol name Temperature Controller (Model
E5[ 1K Read System) sequence No. 000 (current value) is executed by the PMCR
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instruction and the read process value is transferred to the other word at the normal
completion of the sequence:

Input condition Instruction flag
00000 28908
1L (P4 . . . .
1T N PMCR When the input condition 00000 is ON and the instruc-

#1000 | tion execution flag 28908 is OFF, the sequence No.
000 is executed and the process value is stored in

DMOT9% | DM0201.
) DM0200
Instruction flag
28:938 The instruction execution flag 28908 is cleared from
v di : DIFD (14)  00100| QN to OFF, 00100 changes from OFF to ON (re-
Input condition 2890?;6‘9 error Pfozcggggexecut'on flag mains unchanged to be ON during 1 cycle).
: : }r Al,r MOV (21) MOV (21) If the instruction execution flag is OFF and
ovozor | the step error process execution flag 28909 is OFF

when 00100 is ON the current received process val-
DM0300 | ue in DM0201 is transferred to DM0300.

Step error process execution flag

Ty If the step error process execution flag 28909 is ON

v di FAL (06) 00| when 00100 is ON (sequence termination), the FAL
instruction (Failure Alarm instruction) is executed as
the sequence error termination.

Instruction
execution flag
28908 0
Sequence Sequence Sequence
execution termipation restlart
1 '
1
00100 !
0 :
1 cycle !

' The process value in

., DMO0201 is trapsferred to
Sequence normal + DMO0300.
termination: Step error '

1
1
process execution flag 28909 0 :
1
FAL instruction is executed.
1
Sequence error 1
termination: Step error
process execution flag 28909 1 0

For the reference:
Sequence Error Termination Process
If the End is set for the normal sequence termination and the Abort is set for the
error termination as follows, either the normal sequence termination or the error
termination can be identified by the sequence End termination flag and the se-
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quence Abort termination flag.

Example 2
Example 1 Example 2
Sequence Sequence
Step No. 00 Step No. 00
Error

Sequence error
termination

Step No. 01 Step No. 01 Step No. 02

Error Error
Sequence error Sequence error
termination termination
Abort Abort
Sequence normal Sequence normal
termination termination
End End End
Sequence normal termination Sequence normal termination

Instruction 1 — Instruction 1 -

execution flag 0 execution flag 0

28908 3 28908 —

Sequence Sequence  Sequence Sequence Sequence  Sequence
execution termination  restart exgeution  ternjination  restart

Sequence End

Sequence End

1 | 1 1 l
termination flag 4:—,—L termination flag 1 '
28910 0 28910 0o__"

Step error process 1
execution flag

Error process at
Step error process Ee step No. 00

28909 0

Sequence error termination

1 )
execution flag
28909 0 J I—

Sequence error termination

Instruction 1 —— Instruction 1 S
execution flag 0 execution flag
28908 28908 00—
Sequence Sequence  Sequence Sequence SeqLIJence Sequence
execution termination restart execution termjnation restart
1 1

[ 1 |
Sequence Abort 1 4:—|—|7 Squenqe Abort .—’—|7
termination flag 0 termination flag 0

' Error process at
, the step No. 00

1
:
Step error process 1 Step error process 1
execution flag execution flag J I_

28909 0

28909 0

Note The step error process flag is not a flag for all the sequence, but a flag to see
whether the error process is executed at a step in the sequence. Therefore, as
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Note

Example:

the above example 2, if the consecutive step terminates in normal after the error
process execution during the sequence (step No. 00), the flag remains un-
changedto be 1 (ON). Thus it shall be reminded that this flag is not always useful
as the error termination flag for all the system.

Use the forced abort flag by keeping the following points in mind:

The instruction execution flag changes from ON to OFF when the user program
changes the forced abort flag from OFF to ON. Therefore, the abort process is
not executed if the forced abort flag in turned OFF when the instruction execu-
tion flag becomes OFF. Set the forced abort flag to OFF after the minimum [CPU
unit cycle time + 15 ms] of the ON held. When the instruction execution flag B-bit
is the PMCR instruction execution condition, the PMCR instruction is executed
during the forced abort process and causes the FAL9C error. Therefore, execute
the PMCR instruction after the period of minimum [CPU unit cycle time + 15 ms]
after the forced abort flag is changed from OFF to ON when using the forced
abort flag.

The forced abort flag is turned ON and the 30 ms period is elapsed, then the
forced abort flag is turned OFF and simultaneously the PMCR instruction inter-
lock is released.

Instruction  Forced abort

Input condition ~ €xecution flag flag
00000 28908 28911
]| )4 )4
L] Al Al PMCR

The condition

to allow the abort

A

T000
LKL
# O

TIMH

- > = >

000

#0003

T000 28911

A"r O Forced abort flag

The condition to

allow

T000

Force
28911

Instrut

the abort

30 ms 1 cycle

ction

Execution Flag

28908

—
d Abort Flag A I—
]

107



Calculation Method of Monitoring Time

Section 4-5

4-5

Calculation Method of Monitoring Time

The calculation method of monitoring time for the operand addressing (without
response writing) is shown here. Referring to this calculation method, calculate
the monitor times for the operand addressing (with response writing), link word
addressing, and direct addressing. When actually setting the monitor times as

sequence data, be sure to provide sufficient allowance.

Protocol Support

CPU unit Board External device
PMCR #1234
D0000 | —» DO0000
D1000 | 7
PMCR Send data
instruction conversion
process process
<4+—re—r> <«
External
1 2 3 device
process
— D1000
Received Reg;‘;ed
data writ- conversion
ing process
‘“—————————————————Pt——————————————— P t————— P ¢———>
7 6 5 4
Number Function Time Required Description

1

The PMCR instruction’s process
time

About 40-70u second

A time from the start of PMCR
instruction to the end of the
send data transfer

time

one character bit/ transmission
rate

2 The send data conversion Depends on number of A time from the end of the send
process time conversion bytes data conversion based on the
specified conversion method to
the start of the send data to the
external device.
3 The send data transmission Number of data characters x A time required to the send data
time one character bit/ transmission | transmission to the external
rate device. When designing, use
double the calculated time
because an idle time exists
between the send characters.
4 The external device process Depends on the external A time required by the external
time devices’ process device to process according to
the command from the PLC until
the start of the send response
data.
6 The received data transmission | Number of data characters x A time required to transmit the

received data from the external
device. When designing, use
two to five times the calculated
time because an idle time exists
between the receive characters.
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Number Function Time Required Description
6 The received data conversion Depends on number of A time required for the
process time conversion bytes conversion of the received data
from the external device based
on the specified conversion
method
7 Received data writing time A time of one cycle time minute | A time required to finish the
maximum received data transfer to the I/O
memory.

Note Although the data conversion process times of 2 and 6 vary accordingtothe PLC

Example:

operation status, the maximum values can roughly be estimated by the following
calculation formula:

2 The send data conversion process time = 10000u second + one-byte conver-
sion time x number of conversion bytes

(one-byte conversion time—No conversion: 15 u second, ASCII conversion:
40u second, HEX conversion: 55u second)

6 The receive data conversion process time = 100u second + one-byte conver-
sion time x number of conversion bytes

(one-byte conversion time—No conversion: 15u second, ASCII conversion: 30u
second, HEX conversion: 15u second)

* Example of the Send Wait Time Calculation

The send wait time (Ts) is a waiting time from the execution of the send com-
mand to the sending of the beginning one-byte (the start character). Therefore, it
is equal to a total of 1 +2 in the above table and it can be set in the range where
the following equation is satisfied:

The send wait time >1+2

Ts is waiting time before starting sending. Therefore users have to consider the
time period before communication line and related devices become available
when continuous data are sent by plural steps. For example, when users send a
telephone number from an intercom via modem, they firstly send number 0 (to
connect with public line), then put the send wait to be set for a short period (1
second) before sending the telephone number.

» Example of Calculation of the Send Finish Monitoring Time, (Tfs)

The send finish monitoring time, Tfs >
Number of data characters one-character bit x 2/ transmission rate

@ + 5 + HEX data of 5 words + CRC-CCITT (BIN) 2 bytes + CR = 15 characters
(120 bits)
1+1+10+2+1=15
One character equals 12 bits under the following condition:
Start bit: 1 bit; Data: 8 bits; Parity: Yes; Stop Bit: 2 bits
Therefore, 15 x 2 = 180 bits
180/9600 = 0.01875 seconds

In practice, however, it must be set to a value double the calculated time be-
cause an idle time exists between characters sent from the PSB as shown
below:

0.01875 x 2 = 0.0375 seconds

Because the unit of the monitoring time is in the range of from 0.01 seconds (10
ms) to 99 minutes, users can set the Tfs 0.02 seconds after which the system
executes the error process or the retry process.
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* Example to Set Up the Receive Wait Monitoring Time (Tr)

The receive wait monitoring time (Tr) sets the monitoring time from the system’s
recognition of the received command in the applicable step and to the receiving
of the beginning one-byte (the start character). In the above table, it refers to a
total of 4+5 for the beginning character and it can be set in the range where the
following equation is satisfied:

The receive wait monitor time, Tr > 4+5 for the beginning character
When this time is up, the system executes the error process or the retry process.
* The Receive Finish Monitoring Time (Tfr)

The receive finish monitoring time (Tfr), monitors the receiving time from the re-
ceipt of the beginning one-byte (the start character) to the receipt of the last one-
byte data (the end character). In the above table, it refers to 5. As in the case of
the send finish monitor time, an idle time exists between receive characters and
depending on devices to be connected, the time varies. Therefore, it is recom-
mended that the time be set to two to five times of the calculated time. It can be
set in the following range:

The receive finish monitor time, Tfr > 5 x (2 to 5)

When this time is expired, the system executes the error process or the retry pro-
cess.

4-6 Operation Confirmation
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To confirm the operation of created ladder program, there are “The Trace Func-
tion of the Transmission Line” and “The Area Monitoring Function of the PLC
Channel” in the Protocol Support Tool.

 Tracing the Transmission Line
Users trace the transmission data and the control signals flowing on the transmission
line (RS232C or RS422/485). By this function, users can confirm the data and signals
flowing on the transmission line, even if they do not have the protocol analyzer.

( r T T T _ T T T TT \

@ 0 2 R
Personal Computer/ Send message 40 3032 52

Receive message

Step No. 0 00 O

RTS —|—

CTS

External general-purpose device

L Tracing the send/receive message or control
message that runs through the transmission line.

* The I/O memory Monitor of the PC
This is a function to monitor or to change the I/O memory areas on the PC. By this func-
tion, users can confirm the contents of sent and stored data inthe PLC’s relay area, the
contents of received data, and the status on various flags. It also enables a trial run
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where users can change the values of communication data and execute again the lad-
der program.

4 N
cio] IR [HR [AR [DM L

Personal Computer Address 0 1 ) .
0000 | 0000 | 0002 | 0003
0010 | B3B4 | 0000 | 0004

0020 | 03B6 | 0000 | 0000

...... \_ Y,

- External general-purpose device

Displays I/O memory
area of the PLC

When an error occurs in the ladder program execution, users can search the er-
ror cause by checking the various flags as follows:

* System Error FAL9C (The ALM/ERR lamp on the CPU unit blinks on and off)
When the system error FAL9C occurs, the ALM/ERR lamp on the CPU unit blinks on
and off. In this case, see the following table and take a necessary action:

Word | Bit(s) Function name Actions Read/
Write
268CH | 00 Watchdog timer error for the PSB | The PSB becomes unable to

(hardware error, software error operate. Change the
(runaway)) communication

01 Port recognition error (hardware board and supply the power again. |R
error)

02 Protocol data error (protocol data ON for 25503 (ER) as well. Transfer | R
checksum error due to memory the protocol again. After the
corruption) recovery, the reset abnormality

enables the continuous operation.

11 Port B protocol macro error (error PMCR instruction is not executable. | R
relating PMCR) Detailed error

12 Port A protocol macro error (error codes are indicated in the flag as R
relating PMCR) follows:

Port A: 28612-15
Port B: 28608-11

13 System setting error for port B Review the system setup and R

14 System setting error for port A restart the relating port. R

15 System setting error See the actions for bit 13 and 14 R

Note

¢ Other Errors

If an error other than system FAL9C occurs, users can search the error cause by
checking each flag in the table below. Search the error cause and take neces-
sary actions.

The step number, the receive matrix case number, and the repeat count which
have just finished before the error occurrence are indicated by the following
flags:

Step number Port A: 28704-07, Port B: 28804-07 O-F
Receive matrix number Port A: 28700-03, Port B: 28800-03 0-F
Repeat counter Port A: 28400-07, Port B: 28500-07 01-FF
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Words | Bit(s) Function name Read/
Write
283CH | 00-03 | PortA error codes R
0: No error 1: Parity error  2: Framing error
3: Overrun error 4: FCS error 5: Timeout error
6: Checksum error 7: Command error
04 ON for communication error R
07 Port A Sequence Abort Termination Flag (see note 1) R
08-11 |PortB error codes R
0: No error 1: Parity error ~ 2: Framing error
3: Overrun error 4: FCS error 5: Time-out error
6: Checksum error 7: Command error
12 ON for communication error R
15 Port B Sequence Abort Termination Flag R
284CH |00-07 |PortA Current Repeat Count (01 to FF) (see note 1) R
285CH | 00-07 | PortB Current Repeat Count (01 to FF) (see note 1) R
286CH |00 Port A Trace In-progress Flag (see note 2) R
01 Port B Trace In-progress Flag (see note 2) R
08-11 |PortA Protocol macro error code R
0: No error 1: No protocol macro function

2: Sequence number error
3: Receive data write area exceeded 4: Protocol data error

12-15 | PortB Protocol macro error code R
0: No error 1: No protocol macro function

2: Sequence number error

3: Receive data write area exceeded 4: Protocol data error

287CH |00-03 | Port A execution completion matrix case No. (0 to F) R
04-07 |Port A execution completion step No. (0 to F) R
15 Port A 288CH storage enable R
0: Disable; 1: Enable
288CH |00-03 |PortB execution completion matrix case No. (0 to F) R
04-07 |PortB  execution completion step No. (0 to F) R
15 PortB  287CH storage enable R
0: Disable; 1: Enable
289CH |00 Port A Restart Flag w
01 Port B Restart Flag W
02 Port A Continuous Trace Start/Stop Flag (see note 2) w
03 Port B Continuous Trace Start/Stop Flag (see note 2) w
04 Port A Short Trace Start/Stop Flag (see note 2) w
05 Port B Short Trace Start/Stop Flag (see note 2) w
08 Port A Instruction Execution Flag R
09 Port A Step Error Processing Execution Flag R
10 Port A Sequence End Termination Flag (see note 1) R
11 Port A Forced Abort Flag W
12 Port B Execution Instruction Flag R
13 Port B Step Error Processing Execution Flag R
14 Port B Sequence Termination End Flag (see note 1) R
15 Port B Forced Abort Flag W

Note 1. It is valid only when the Communications Board is the model C200HW-
COM:=-EV1.

2. The exclusive flags used in the Protocol Support Tool only. They can not be
used in the ladder program, etc.
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4-7 Errors at the Protocol Execution

When an error listed below occurs, take an appropriate action, referring to the

following table:

* The PSB does not support the pro-
tocol macro function.

Problem Findings Cause Action
PSB does not | The “RDY” LED lights OFF. PSB is abnormal Replace the PSB and
operate. reconnect the power.
System error | 26800 is ON PSB is abnormal. Replace the PSB and
FAL9C reconnect the power.
occurred. 26801 is ON and the “RDY” LED This error occurs when the RS232C | Replace the PSB and
lights OFF. port is not recognized when the reconnect the power.
power is turned ON by such as an
abnormal hardware.
26802 is ON PSB protocol data are abnormal. Rewrite the protocol
data by using the
Protocol Support Tool.
System 26815 is ON and the “RDY” LED * The PSB system setting (DM6550 | * Check the PSB sys-
errors FAL9C | blinks. to DM6559) has incorrect setting tem setting
and FAL9B values. contents ofthe prob-
occurred If 26813 is ON, the port B has a lem port and restart
problem. the system.
If 26814 is ON, the port A has a | « Jse the PSB which
problem. supports the protocol

macro function.

System error
FAL9C
occurred
when the
PMCR
instruction is
executed.

Instruction
execution
flag is not set
to ON. 28908
is Port A.
28912 is Port
B.

26811 is ON (Port B) or 26812 is ON
(Port A).

The protocol macro error (PMCR
instruction relating error) occurred.
The details are registered as error
codes.

Take necessary
actions in accordance
with the error codes.

Error codes Error code: 1
28608 to 11 (Port A)

28612 to 15 (Port B)

* The PSB system (DM6550 to
DM6559) is not set to the proto-
col macro mode.

* The PSB does not support the
protocol macro function.

* Check the PSB sys-
tem setting contents
of the problem port.

* Use the PSB which
supports the protocol
macro function.

Error code: 2

The sequence number is not
present.

Reset the first operand
of the PMCR
instruction. Otherwise,
transfer the sequence
No. to the PSB.

Error code: 3

The received data overflowed when
writing it in the 1/O memory.

Specify the other area.
Otherwise, reduce the
receive data size.

Error code: 4

The PSB data error.

Rewrite the protocol
data by using the
Protocol Support Tool.

The data
send/receive
is not well
executed
despite the
PMCR
instruction
execution.

28909 is ON (Port A) or 28913 is ON
(Port B).

The step is executing the error
process during the sequence
caused by an error such that the
receive message does not match
with the expected receive message.

Search the error cause
and add the
appropriate process.
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_. Problem Findings Cause Action
The 28304 is ON (Port A) or 28312 is ON | The communication error occurred | Confirm the
instruction (Port B). during the message receive. communication route
execution to the connected
flag is ON. devices.
28908 is Port
A.28912is
Port B
The 28304 is ON (Port A) or 28312 is ON | This error occurs by the abnormal * Restart the prob-
communicati | (Port B). communication route to the lem port or initial-
on with the connected devices or by the ize each relay by
connected communication condition setting executing the RXD
devices is failure. The details are registered and PMCRinstruc-
impossible. as error codes. tions
28300 to 03 (Port A) '
28608 to 11 (POI’t B) e Confirm the com-
munication route.
* Check the com-
munication condi-
tion setting.
The PMCR ER flag (25503) is ON. This error occurs by the instruction | Check the instruction
instructions operand setting failure. operand.
are not
executed.

4-8 Performance (Communication Response Time)
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The response performance of communication with the external devices using
PMCR instruction, which varies according to the definition of the Protocol Macro,

is divided in the following four modes:

* Use the event (operand addressing) areas

* Use the interrupt mode for the response method
* Use the link word area

* Use the direct addressing

The above four modes are different in the data transmission mode between the
CPU unit and the PSB. There are three kinds of data transfer modes from the
CPU unit to the PSB, while there are four kinds of those modes from the PSB to
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the CPU unit. The communication response time varies according to the com-
bination of those modes.

)

Use the event area

Use the event area

—

Use the interrupt mode

—

Use the link word area

—

Use the link word area

Hun NdO

pseog poddng [020301d

Use the direct addressing

—

Use the direct addressing

S

» Communication Response Time Using the Event (operand addressing) Area
lllustrated below is the data flow when the communication area addressed by the se-
cond and the third operand of the PMCR instruction is used:

Protocol Support

CPU unit board External device
PMCR #1234
D0000 | —» D0000
D1000 |

PMCR
instruction
process

Send data
conversion
process

External
1 2 3 device

process

—» D1000

Received
data
conversion

process

Received
data writing

The communication response time is total from 1 to 7 in the above figure.
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Number Function Time Required Description

1 PMCR instruction About 40 to 70u second | The time from the start of PMCR
process time instruction to the end of the data

transfer

2 Send data conversion Depends on the number | The time required for the send
process time of conversion bytes data conversion based on the

specified conversion mode which
finishes at the start of data
sending to the external device.

3 Send data transmission | Number of data The time required for the send
time characters x data transmission to the external

one-character bit/ device.

transmission rate (Use double the calculated time
because an idle time exists
between send characters.)

4 External device process | Depends on the The time required for the external
time external device process | device process according to the

PLC’s command which finishes by
the start of the response data
sending.

5 Received data Number of data The time required for the received
transmission time characters x data transmission from the

one-character bit/ external device.

transmission rate (Use two to five times the
calculated time because an idle
time exists between the receive
characters.)

6 Received data Depends on the number | The time required for the received
conversion process of conversion bytes data conversion from the external
time device based on the specified

conversion mode which finishes at
the end of data transfer

7 Received data writing One-cycle time The time required to finish

process time

maximum

received data transfer to IOM.

Note Although the data conversion process times of 2 and 6 vary accordingto the PLC
operation status, the maximum values can roughly be estimated by the following
calculation formula:
2 The send data conversion process time = 10000u second + one-byte conver-
sion time x number of conversion bytes
(one-byte conversion time — No conversion: 15u second, ASCII conversion:
40u second, HEX conversion:

55u second)

6 The receive data conversion process time = 100u second + one-byte conver-
sion time x number of conversion bytes (one-byte conversion time—No conver-
sion: 15u second, ASCII conversion: 30u second, HEX conversion:

15u second)
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» Communication Response Performance Using the Interrupt Notification Mode
lllustrated below is the data flow when the event area (operand addressing) is used and
the response method is the interrupt mode:

. Pr | rt Boar .
CPU unit otocol Support Board External devices
PMCR #1345

D0000 ———% D0000

D1000

PMCR
instruction
process

Send data
conversion
process

¢—— P> <« >
External
1 2 3 device
D1000 process

Board
interrupt
process

Received
data conversion
process

The communication response time is total time from 1 to 7 in the above figure.
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Number Function Time Required Description

1 PMCR instruction About 40 to 70 micron The time from the start of PMCR
process time second instruction to the end of the data

transfer.

2 Send data conversion Depends on the number | The time required for the
process time of conversion bytes DP-RAM'’s send data conversion

based on the specified conversion
mode which finishes at the start of
data sending to the external
device.

3 Send data transmission | Number of data The time required for the send
time characters x data transmission to the external

one-character bit/ device.

transmission rate (Use double the calculated time
because an idle time exists
between send characters.)

4 External device process | Depends on the The time required for the external
time external device process | device process according to the

PLC’s command which finishes by
the start of the response data
sending.

5 Received data Number of data The time required for the received
transmission time characters x data transmission from the

one-character bit/ external device.

transmission rate (Use two to five times the
calculated time because an idle
time exists between the receive
characters.)

6 Received data Depends on the number | The time required for the received
conversion process of conversion bytes data conversion from the external
time device based on the specified

conversion mode which finishes at
the end of data transfer.

7 PSB interrupt process About 50 micron second | The time started by the response

time

interrupt notification and ended by
the end of the received data
transfer to IOM.

Note Although the data conversion process times of 2 and 6 vary accordingto the PLC
operation status, the maximum values can roughly be estimated by the following
calculation formula:
2 The send data conversion process time = 10000u second + one-byte conver-
sion time x number of conversion bytes
(One-byte conversion time—No conversion: 15u second, ASCII conversion:
40u second, HEX conversion:

55u second)

6 The received data conversion process time = 100u second + one-byte conver-
sion time x number of conversion bytes
(one-byte conversion time—No conversion: 15u second, ASCII conversion: 30u
second, HEX conversion: 15u second)
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* Communication Response Performance Using the Link Word Area
Illustrated below is the data flow when the link word area is used for the communication
data storing area:

CPU unit Proto;glars dupport External devices
PMCR
PMCR #1456 instruction
#0000 process >
000

> Send data
1 conversion
Reques| process

A

Send data
notification

External
2 3 4 device
process

Received
data conversion
process

Received
data writing

IN area

The communication response time is total from 1 to 8 in the above figure.
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Number Function Time Required Description

1 PMCR instruction About 40 u second The time from the start of PMCR
executing notification instruction to the end of the
process time instruction notification to the PSB.

2 Send data notification One-cycle time The time required for the data
process time maximum transfer based on the PSB

request.

3 Send data conversion Depends on the number | The time required for the data
process time of conversion bytes conversion based on the specified

conversion mode which finishes at
the start of data sending to the
external device.

4 Send data transmission | Number of data The time required for the data
time characters x transmission to the external

one-character bit/ device.

transmission rate (Use double the calculated time
because an idle time exists
between send characters.)

5 External device process | Depends on the The time required for the external
time external device process | device process according to the

PLC’s command which finishes by
the start of the response data
sending.

6 Received data Number of data The time required for the receive
transmission time characters x data transmission from the

one-character bit/ external device.

transmission rate (Use two to five times the
calculated time because an idle
time exists between the receive
characters.)

7 Received data Depends on the number | The time required for the receive
conversion process of conversion bytes data conversion from the external
time device based on the specified

conversion mode which finishes at
the end of data.

8 Received data writing One-cycle time The time required for the received

process time

maximum

data transfer to IOM.

Note Although the data conversion process times of 2 and 6 vary accordingto the PLC
operation status, the maximum values can roughly be estimated by the following
calculation formula:
2 The send data conversion process time = 10000u second + one-byte conver-
sion time x number of conversion bytes
(one-byte conversion time—No conversion: 15u second, ASCII conversion: 40u
second, HEX conversion:

55u second)

6 The receive data conversion process time = 100u second + one-byte conver-
sion time x number of conversion bytes
(one-byte conversion time—No conversion: 15u second, ASCII conversion: 30u
second, HEX conversion:

15u second)
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* Communication Response Time Using the Direct Addressing
lllustrated below is the data flow when the direct addressing is used:

CPU unit Protocol Support External devices
Board

PMCR

instruction
PMCR #1456

process
#0000

000

A

Send data
conversion
process

Send data
notification

RepeatA and A by the E;te.ma'
: evice

number of variables of 10CeSS
the direct addressing P

Received
data conversion
process

Received
data writing

IOM

- e P

8 7 6 5
Repeat £and C by the
number of variables of
the direct addressing

The communication response time is total from 1 to 8 in the above figure. The
functions 2 and 3 are repeated by the number of variables of the direct addres-

sing of the send message while 7 and 8 are repeated by those of the receive
message.
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Number

Function

Time Required

Description

1

PMCR instruction
executing notification
process time

About 40 u second

The time from the start of
PMCR instruction to the
end of the instruction
notification to the PSB.

Send data notification
process time

One-cycle time maximum

The time required for the
send data transfer based
on the PSB request.

Send data conversion
process time

Depends on the number of
conversion bytes

The time required for the
sent data conversion based
on the specified conversion
mode which finishes at the
start of data sending to the
external device.

Send data transmission
time

Number of data characters
X one-character bit/
transmission rate

The time required for the
data transmission to the
external device.

(Use double the calculated
time because an idle time
exists between send
characters.)

External device process
time

Depends on the external
device process

The time required for the
external device process
according to the PLC’s
command which finishes by
the start of the response
data sending.

Received data
transmission time

Number of data characters
X one-character bit/
transmission rate

The time required for the
received data transmission
from the external device.
(Use two to five times the
calculated time because an
idle time exists between the
receive characters.)

Received data conversion
process time

Depends on the number of
conversion bytes

The time required for the
received data conversion
from the external device
based on the specified
conversion mode which
finishes at the end of data.

Received data writing
process time

One-cycle time maximum

The time required for the
DP-RAM’s received data
transfer to IOM.

Note Although the data conversion process times of 2 and 6 vary accordingto the PLC
operation status, the maximum values can roughly be estimated by the following

calculation formula:

2 The send data conversion process time = 10000u second + one-byte conver-
sion time x number of conversion bytes
(one-byte conversiontime—No conversion: 15u second, ASCII conversion: 40u
second, HEX conversion:

55u second)

6 The receive data conversion process time = 100u second + one-byte conver-
sion time x number of conversion bytes
(one-byte conversiontime—No conversion: 15u second, ASCII conversion: 30u
second, HEX conversion: 15u second)
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* The Overhead at I:N Connection

When the repeat count is specified by a step, the time from the end of the previous step
execution to the next start of the same step execution is about 20u seconds. This time
period is fromthe end of the communication with the previous machine to the start of the
process with the next machine in the system of 1:N connection. When the link word area
or the direct addressing area is used, the send data is transferred from the CPU unit at
every step, therefore an additional time is required before the actual start of the data
sending as follows:

» When the link word area is used:  The total time of A + A in the

above figure (the link word)
* When the direct addressing is used:The total time of A + A in the

above figure

(the direct addressing)
These times are not required if the event (operand addressing) area is used, be-
cause the beginning of sequence only in the send data is transferred from the
PLC’s CPU unit.
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SECTION 5
Project Creation and Display

This section describes how to edit and manage projects.
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5-1-4  Save a Project AS . ..ottt 128
5-1-5  Close a Project .. ... 129
5-2  Project Display ... ..ot e 129
5-3  Project WIndOWs . . ..ottt e 130
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Section 5-1

5-1

Project Creation

A project contains all protocol and system setting data. Each project consists of
aprotocol list and devices: a protocol list defines all the protocols within a project
consisting of sequences, steps, messages and matrices; devices define the
system settings.

A SYSMAC-PST project has the same concept as projects in other products,
such as SYSMAC-CPT and SYSWIN, in that the project contains both ladder
and PLC to Computer communications information. The project hierarchy also
follows standard Windows 95 concepts, such as Explorer.

SYSMAC-PST provides the user with the following capabilities associated with
projects.

* Creating a new project.

* Opening an existing project.

* Renaming an existing project.

* Copying a project.

*» Saving a project.

For more information about protocol lists, protocols, sequences and steps, refer
to Section 7 Protocol Creation and Editing. For more information about mes-
sages, refer to Section 8 Editing Send & Receive Messages and Receive Ma-
trices. For more information about traces, refer to Section 11 Trace/Monitor. For

more information about system settings, refer to Section 6 Hardware Configura-
tion.

Observe the following precautions when using a floppy disk:
* Copy project files contained in a floppy disk onto the hard disk.

* Do not save project files directly on a floppy disk. Save them on the hard disk
once and then, using Windows Explorer, etc., copy the files from the hard disk
to a floppy disk.

* Do not remove the floppy disk from the drive while using a project file on a
floppy disk.

* If the message “Disk full while accessing xxx” appears while saving a project
file, the file saving will have failed due to insufficient disk space. In such a case,
be sure to resave the project file onto the hard disk.

5-1-1 Create a New Project
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]

1,2, 3...

Use the following procedure to create a new project.
1. Select New from the File menu or click on the New button from the Toolbar.
Alternatively, a new project can be created by pressing Ctrl+N.

Each new project is given a default name displayed in the title bar which may be
changed prior to saving the project.

PST Projectl M=l g3
£ % i Marme i

[+ X
+2+ Protocol List

W Trace List
’r_li‘i Devices
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A description for the project can be applied by selecting the project in the left
pane with the right mouse button and clicking Properties. The Project Properties
dialog is displayed.

Project Properties i

General i

u Drezcription:

Thiz project iz specifically for the C200HE PLC.

Cancel i€ Help

Enter a meaningful description for the project and click on the OK push-button.
Click on the Cancel push-button to abort.

5-1-2 Open an Existing Project

Use the following procedure to open an existing project.

E?"'l 1,2, 3. 1. Select Open from the File menu or click on the Open button from the
Toolbar. Alternatively, an existing project can be opened by pressing
Ctrl+0O.

2. The Open dialog is displayed.

Open |
Loak in: .I‘EjPSt _I_i ;Iji’ EE— =
@cEDDhe.psw
iﬁ]test.psw

i | =]
Filez of type: !F'ST Project Files [* paw] _'_j Cancel i

Select a project from the Open dialog list. Project files (*.psw) are displayed
by default. Other types of files can be selected from the Files of type:
drop-down list. The current folder can be changed by selecting another
folder from the Look in: drop-down list.

3. Click the Open push-button or double-click on the selected project to open
the project with the specified filename, file type and location. Click the
Cancel push-button to close the Open dialog without opening a project.

5-1-3 Save a Project
Use the following procedure to save a project.
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hﬁl I 1,2, 3. 1. Select Save from the File menu or click on the Save button from the Toolbar.
Alternatively, an existing project can be saved by pressing Ctrl+S.

2. The project is saved using the current project name. For anew project which
has not been saved before, the Save operation activates the Save As
operation, described in Section 5-1-4 Save a Project As.

5-1-4 Save a Project As

The Save As operation permits the saving of an existing project under a different
project name. Itis also used to provide a new project with a project name for the
first time.

Use the following procedure to save a project under a different project name.

1,2, 3. 1. Select Save As from the File menu.
2. The Save As dialog is displayed.

Save As

Save in; i 3 Pst

!ﬂ C200he, psw

i@ test paw

File narme: c200ke. paw L...E.EEE..J
Save az lupe: !F'ST Project Files [*. pzw) _'__I Cancel i

To ensure only a project is saved, the Save as type: field is set to “PST
Project Files (*.psw)”. The current folder can be changed by selecting
another folder from the Save in: Drop-down list.

Type a project name in the File name: field. A project can be overwritten by
selecting the project from the list. It is not possible to overwrite a read-only
project.

3. Click the Save push-button to save the project with the specified filename,

file type and location. Click the Cancel push-button to close the Save As
dialog without saving the project.

Confirmation is required if a project is to be overwritten.

Save As l

C:hminappzi S S MACNPS TAC200ke. paw
! Thiz file already exizts.

Feplace exizting file’?

Select the Yes push-button to overwrite the existing project. Select the No
push-button to abort this operation. A project that is read-only cannot be
overwritten.
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5-1-5 Close a Project

To close a currently open project select Close from the File menu or select the
Close button from the project window title bar. Closing a project requires
confirmation if the project has not been saved since its last amendment.

pst

& Save changes to C200he pawy

{i2 [ I Cancel !

Select the Yes push-button to Save the project. If the project has been saved
before, a Save operation is activated as described in Section 5-1-3 Save a Proj-
ect. Ifthe project has not been saved before, a Save As operation is activated as
described in Section 5-1-4 Save a Project As. Selectthe No push-button to lose
any changes to the project since its last Save operation. Click the Cancel push-
button to close the project without saving changes to the project.

5-2 Project Display

The project window is used to perform all actions associated with a project.

C200he. paw
== Project St | Bepaal Commad | Aetp | Serd Wl
5-3F Protoo List 0 RSETAN Seed W -
=@ Prolocd
| FE] Sequesce

L5E Send Mescaps Lit
B3 Recoive Messaos List
= @ MankLet

L Matie
Trace List
Devices
W OPLC

I 1=

.F:
SR

B bt e | i

The project window consists of two panes: the left pane contains the project hier-
archical structure, the right pane contains information referring to the embold-
ened itemin the left pane. Itis possible to navigate from one pane to the other by
selecting Swap Focus from the View menu or by pressing Tab. The full hierarchi-
cal structure is as follows:
Project
Protocol list
Protocol
Sequence
Step
Send Message List
Send Message
Receive Message List
Receive Message
Matrix List
Matrix
Matrix Care
Trace List
Trace
Devices
PLC
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1,2, 3...

1,2, 3...

PLC Memory
PSB
Trace Memory A/B
Communications Port Settings A/B
PC<-->PLC Comms Settings

The hierarchical structure can be expanded by selecting the plus icon in the left
pane, or by selecting an item in the right pane. Navigation up alevel is achieved
by selecting the minus icon in the left pane, selecting Parent from the View menu
or by pressing Esc.

To amend settings in the right pane, select the appropriate icon in the left, for
instance, the project icon.

The width of the fields is automatically adjusted to fit the text. The widths can be
further adjusted in the right pane. Use the following procedure to further adjust
the column widths.

1. Move the mouse pointer or input device over the header fields of the right
pane. Between columns the mouse pointer changes shape.

g i Frotocal Mame 1-|h5eq Ctark | Seqbnd 1 Tupe I
@ Contraller [ES_K. read)] ono 049 Syztem
@ Controller [ES K write] 0&0 099 Spzhem

2. Once the mouse pointer has changed, click and hold the left mouse button
and drag the column width to the new position.

The divider bar separating the left and right frame can also be moved in the same
manner. Use the following procedure to adjust the pane size.

1. Move the mouse pointer or input device over the divider bar between panes.
The mouse pointer changes shape.

t;' Froject = | Device | Cument Configuration |
(H-283 Protocol List PLC C200HE CPL 42
- Trace List P> PLE Comms
EE"QP m b
- PLC

2. Once the mouse pointer has changed, click and hold the left mouse button
and drag the divider bar to the new position.

5-3 Project Windows
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It is possible to include more than one project window within SYSMAC-PST. A
new window can contain a project currently open in another window, or a differ-
ent project.

To add a new project window for an already open project, select New Window
from the Window menu. The new project window is placed to the front, cascad-
ing from its predecessor project window. All windows are provided with a unique
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1,2, 3...

identifier and can be used independently to navigate through, and amend, the
project.

i Tos V1 OB 24 - c3iiihe. pes

File Edl Wew Windea Hel

e L O L e i i o ) X0 R R S =

ke e Y Byl b | Ry Mestag:

FaET R[] Swed b R 2 = EOMWELNT  RVIWILN]

FSETAM St Rucev 3 ECAWHLML  FvTwL

FSETA[] Sand i Rucwres 3 e L T R ) L T
$3 Aocoie Vaerage

@ b L

& =8 Huw ProkcolS

=@ Tarwn Coetacbes EEI

EE] R e recde ook
Hl] Locuircds se

1] Bacbap reorie ot
EE] R sate vk 5

BE] Stk prd s
2|t poand raia
| I
B i i il

I ‘S-dpml]mdll.rﬂ

To add a new project window for a different project, use the Open method de-
scribed in Section 5-1-2 Open an Existing Project. The new project window is
placed in front cascading from its predecessor project window.

To activate a project window, select the appropriate title bar or press Ctrl+F6 to
jump to the next project window.

A project window can be moved within the SYSMAC-PST application by
selecting the project window button title bar with the left mouse and dragging the
project window to its new destination, or by selecting Move from the project
window control menu.

A project window can be resized. Use the following procedure to resize a project
window.

1. Move the mouse pointer or input device over a project window boundary.
The mouse pointer changes shape.

+.+ SYSMAC Protocol Support Too

File Edit Wiew ‘Window Help
NEEREE

|E|--- *+ Project i I Pral
i "
EReese Frotocol List b [ e

----- B® Trace List e Mew
E!Ji‘i Devices rd Mew
o M e

2. Once the mouse pointer has changed, click and hold the left mouse button
and drag the boundary to its new position.

Note By selecting the corners of the project window boundary, the project window can

be resized ensuring that the aspect ratio of the window is preserved.

A project window can also be resized by selecting Size from the project window
control menu.

Multiple windows can be fully viewed within SYSMAC-PST. However, the more
project windows that are opened, the less information can be viewed within each

one.
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To arrange project windows so they can be fully viewed, select Tile from the Win-

dow menu.

B PST Pugectd
¥ Praject i IR |

&2 Prolocod List

Traca Ligd

!rn Dawce:
B Swatem Piotooal: [Aead Orly] =
EF-=7 Frojuct | e
| S| *

Multiple windows can be returned to their cascaded state by selecting Cascade
from the Window menu.

Multiple windows can be maximized and minimized on an individual basis in the
same manner as the display area. Refer to Section 2 Environment/Installation/
Uninstallation/Starting/Ending for further information.
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SECTION 6
Hardware Configuration

This section describes the hardware settings that can be configured for SYSMAC-PST.

6-1 Devices Configuration . .............o.iiniuiinni ittt 134
6-2 Computer-to-PLC Communications . .. ............utntntienenenenenennenenn 134
6-2-1 Connectionto PLCviaModem ............. .. .. .. ..., 136
6-2-2  Cable Connection between Modem and PLC .. .......................... 140
6-3  PLC Configuration . ...........c.uiuiinitnt ittt 141
6-3-1  PLCSelection ... ... ...ttt e e 141
6-3-2  Online CONNECHON . .. ..ottt et 141
6-3-3  Switching to Offline Connection ............ .. .. ... iiiiiienenan .. 142
6-3-4 PLCMode Selection . . ...ttt i 142
6-3-5  PSB Selection ... ... ...t e 142
6-3-6  PSB CommuniCations . . . ... .ovutt ettt 143
6-3-7  Transferring Port Settingstothe PSB . ........ ... .. ... . . o L 144
6-4  Printer SEtUpP . . ..ottt e 145
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6-1

1,2, 3...

Devices Icon PLC Model PLC Icon

Eln

Devices Configuration

The Devices are configured as follows.

1. The Devices consist of a PLC and PC <= PLC Comms.
2. The PLC consists of a PLC Memory and PSB.

3. The PSB consists of a Trace Memory A, Trace Memory B, Comms Port A,
and Comms Port B.

__________

__________

PC<> PLC Comms

Outline of operation

B

1,2, 3...

1 Trace Memory A/B | For starting the
------------ trace function and
| PSB Icon reading data.
Comms Port A/B For setting

communica-

tion port of the
[ ] Setbyusers. PSB.

» Monitor

Select the Devices icon and double-click the left button to set the PLC model and
the conditions of communications between the PLC and personal computers.

Select the PLC icon in the left pane and click the left button to connect the PLC
on-line.
1. Double-click on the PLC Memory in the right pane to monitor or edit the I/O
memory in the PLC.
2. Uploading and displaying the protocol in the PSB is also possible.

Select the PSB icon in the right or left pane and double-click the left button to set
or transfer the Comms Port A/B of the PSB or to start or read the Trace Memory
A/B.

6-2 Computer-to-PLC Communications

%l
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1,2, 3...

Use the following procedures to change the computer to PLC communications.

1. Double-left-click on the devices icon.

2. Double-left-click on the Current Configuration setting to select a PLC. Press
Return or select Accept form the Edit menu, or press Alt+E followed by A.

EI---" PrDiect % I Device | Current Configuration |
.+‘ :;: Protocol List Hl PLC C200HE-CPL42
-t Trace List F PCe-»PLE Comms
- & Do
-l PLC
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? 3. Double-left-click on the PC <= PLC Comms icon to use the SYSMAC-CDM
application to amend the PLC. Within the SYSMAC-CDM application, the
Change PLC dialog is displayed.

ChangeiBEE

PLC Mame: (el glage SvE P

]

Device |c200HE Setup... |
Network:  [SYSMAC WAY ~]|_setup... |

Comment; |j

| 0K i| Cancel i

L

4. The Change PLC dialog allows the configuration of a PLC to be modified.
The Network settings may be altered using the Network: drop-down list and
the adjacent Setup... push-button.

&Caution Do not change the settings in the PLC Name: field and Device Type: drop-down
list unless necessary. The PLC Name; field cannot be edited.

5. Select the OK push-button to accept the settings. Select the Cancel
push-button to leave the settings unchanged. Once the settings have been
accepted, an error message is displayed if the PLC Type and CPU does not
conform to the selected PLC, or the PLC Type and CPU does not conform to
the PLC and CPU supporting the PSB. The selected PLC is displayed as the
PLC Type: setting.

= ';’ Project * | Device | Current Eu:unfiguratiu:un_i
B35 Protocol List W FLC C200HE-CPLI42
%@ TraceList 5 PC<-5PLE Comms
- i [
- PLC

The Network can be amended by selecting the Setup... push-button adjacent to
the Network: drop-down list.

Metwork Settings [SYSMALC WAY]

Unit Number:
Destination Metwork Address: |0

Destination Node Number:

118

Driver Configuration:

0K ” Cancel i
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Use the following procedure to amend the Network settings.
1,2, 3... 1. Enter the Unit Number associated with the network being configured in the
Unit Number: field.

2. Enter the Destination Network Address in the Destination Network Address:
field and Destination Node Number for the network node (or connection
point) in the Destination Node Number: field.

3. If necessary, enter configuration information to ensure that data is trans-
mitted correctly over the network, by selecting the Setup... push-button.
The Driver Configuration dialog is displayed.

Diriver Configuration [SYSMAC WAY]

PortName: |WoYilE-] [ ox |
Baud Rate: (9600 =] | cCancel |
Data Bits: ! i Make Default I
Parity: Ewven =

Parity i w |
Stop Bits: |2 =]

Timeout ||]

Offset [ms]:

Select the Port Name, Baud Rate, data Bits, Parity and Stop Bits from the
associated drop-down lists. Alternatively, select the Make Default push-button.
Select the OK push-button to accept the settings. Select the Cancel push-but-
ton to leave the settings unchanged. The Network Settings dialog is re-dis-
played.

4. Select the OK push-button to accept the settings. Select the Cancel push-
button to leave the settings unchanged.

6-2-1 Connection to PLC via Modem

Use the following procedure when connecting to the PLC via modem.

1,2, 3. 1. Select Modem in the Network filed.

PLE Nagrias |C2|‘.1E1|-E—rtf'!_m2
Device C200HE | setp... |
Networke [ Modem
LOMMElt -
=t
ok Cancel | tep |
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2. Click the Setup push-button located to the right of the Network field. Net-
work Settings [Modem] dialog will be displayed.

Linit Murrber: ﬂ
Destination Metwork M
Destnation Node Humber: ]

Dxiver Confiouration: Setup...

[ ok || cancel | Help

3. Click the Setup push-button located to the right of Driver Configuration.
Driver Configuration [Modem] dialog will be displayed. Input the commu-
nications conditions and phone number.

Fort Nome: | RN -

Baud Rate: %600 A | cancel
Data Bits:  [7 Hinae Defaut]

Pariy: |Even K| !_—Imcdem...

Grop Bt |- o Help
TirreaCaLi: FI =
Offazt Ul

Telephone |

4. Click the Modem push-button to set commands for the modem. Modem
Configuration dialog will be displayed. Input an appropriate command in
each one of the following fields; Initialization, Reset, Dial Prefix, Hangup,
and Connect Timeout(s).

Inffalisation: 477 ok |
Reset: IATZ' Ceancel
Dial Brefls: 4707 Help |
Diel Suffic: |

Harmpo: r++ + ATH'

Connact -
Timegut sk I

5. Press the OK push-button.
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PLC Connection Example via Modem
The following section describes the modem setting procedure for a PLC connec-
tion via modem. AT commands and S register settings are explained for use with
an OMRON MD144FB5V modem. (With the MD144FB5V, baud rate can be set
up to 9,600 bps.) When using other modems, refer to the manual supplied with
the modem and make similar settings.

Modem Settings on the Personal Computer Side

Setting Items

Set the following items as shown in the table. Other settings vary depending on
the type of telephone line or the modem model and, therefore, must be appropri-

ately set for the system in use.

Item

Settings

Baud rate (see note 1)

2,400, 4,800, 9,600 or 19,200 bps

Data length (see note 1)

7 bits

Parity (see note 1)

Even

Stop bit (see note 1)

1 bit

Data error correction, data compression
(see note 2)

Data error correction: Yes
Data compression: No
MNP class 4 or V.42

Flow control (see note 2)

No (CS/RS: No, XON/OFF control: No)

Automatic reception (see note 2)

No

Terminal speed fixed (see note 2)

No

Abort timer (see note 2)

For example, set to a 10-minute interval

Note Do not perform data compression.

Do not fix the terminal speed.

Note 1 Setthese items on the Driver Configuration [Modem] dialog box.
2 Set these items on the Modem Configuration dialog box.
The following special symbols are used in the Modem Configuration dialog box.

Symbol Meaning
Issues an AT command
! Waits 0.1 second

Waits 1.1 second

Setting Example

poan cortgerten 0O
— | — Input an AT command. In this example, input:

Intialisation: |-'3‘-”-‘F Of_—1 AT3CO*CO¥YN3&M5¥Q0S26=10X3¥V2¥J1"

Reset: [ATSCOXCOFN3EMEFC]

Dial Prefis: |,'1.TEIT j/ If the telephone line is in pulse mode, input ATDP.

Dial Suffie: | =

Ha : | + AHD i Default settings can be used. No need to change them.
Connect ’7,3

Timeout {s);

Be sure to add a suffix of “*” to the AT command to be input in the Initialization,
Preset, Dial Prefix, and Hangup fields. If this suffix is not added, the line cannot
be connected or disconnected.
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Note

Note

Note

1,2, 3...

Depending on the modem, continuous issue of the AT commands might cause
an error. If such an error occurs, input “!” in the Reset and Dial Prefix fields.
For example: !ATDT

Meanings of the AT commands and S registers used in the just-described exam-
ple:

Command Function Settings
AT&F Initializes the modem.
AT%CO0 MNP class setting MNP class 4
(No data compression)

AT*CO V.42bis compression setting No compression
AT¥N3 MNP setting Auto-reliable mode
AT&MS5 V.42 setting Auto-reliable mode
AT¥QO Flow control between the No flow control

terminal and modem
ATS26=10 Abort timer 10 minutes
ATX3 Display of baud rate, busy and | Yes

dial tone detection
ATYV2 Error correction (Yes/No) Yes

display
ATYJ1 Terminal speed fixing No

Modem Settings on the PLC Side

Setting Items

Set the following items as shown in the table. Other settings vary depending on
the type of telephone line or the modem model and, therefore, must be set as
suited for the system in use.

Be sure to write the modem settings on the PLC side into the nonvolatile
memory.

Item Settings
Data length 7 bits
Parity Even
Stop bit 1 bit

Data error correction: Yes
Data compression: No
MNP class 4 or V.42

Data error correction, data compression

Flow control No (RTS/CTS: No, XON/OFF control:
No)

Automatic reception No

ER signal Always ON

Terminal speed fixed No

Abort timer For example, set to a 10-minute interval

Do not perform data compression.

Do not fix the terminal speed.

When setting the baud rate, set Automatic Speed Response at Reception to
Yes.

Setting the Nonvolatile Memory

Save the AT commands and S registers in the nonvolatile memory using the
communications software as described below.

1. Turn OFF the power supply to the modem.

2. Start the communications software and input as follows:
AT2%CO*CO¥N3&M5¥Q0S0=1526=10X3¥V2¥J1&D0&W1 ]
OK
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Note “OK”is a message from the modem which indicates that the command has en-

ded.
Meanings of the AT commands and S registers used in the just-described exam-
ple:
Command Function Settings
AT%CO0 MNP class setting MNP class 4 (No data
compression)
AT*CO V.42bis compression setting No compression
AT¥N3 MNP setting Auto-reliable mode
AT&MS5 V.42 setting Auto-reliable mode
AT¥QO Flow control between the No flow control
terminal and modem
ATSO0=1 Automatic reception and Automatic reception: Yes
reception calls setting Number of calls: 1
ATS26=10 Abort timer 10 minutes
ATX3 Display of baud rate, busy and | Yes
dial tone detection
ATYV2 Error correction (Yes/No) Yes
display
ATYJ1 Terminal speed fixing No
AT&DO ER signal Always ON
AT&W1 Writing to the nonvolatile Writes the contents of the
memory area 1 present value area in the
nonvolatile memory area.

6-2-2 Cable Connection between Modem and PLC

Cable connection varies depending on the communications port to be used.
Connect cables appropriately for the system to be used.

Cable Connection between Modem and Internal Host Link Port of PLC

140

25-pin D-sub plug (Male)

9-pin D-sub plug (Female)

Modem PLC

Connector hood FG =~ i~~~ Connector hood FG
EG 1 | __i___Shield_ _. __ 1 EG
SD 2 2 SD
RD 3 3 RD
RS 4 4 RS
s |51 [T
SG 7 9 SG
DR 6 7 —
ER 20 :I 8
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Cable Connection between Modem and Internal Peripheral Port of PLC
Connect the CQM1-CIF02 Connecting Cable to the peripheral port of the PLC
and connect the modem connecting cable to the other end of the CQM1-CIF02
Connecting Cable.

Connection Cable CQM1-CIF02
- -~
To modem To PLC
25-pin D-sub plug (Male) 9-pin D-sub plug (Male)

Modem CQM1-CIF02

Connector hood FG |~ _': Shield | |Connector hood FG
FG 1 fr-bemmmemeeadeaal o FG
SD 2 2 SD
RD 3 3 RD
RS 4 4 RS
SG 7 9 SG
DR 6 7 -
ER |20 s —

Note For connecting the modem to a personal computer, use the cable supplied with
the modem.

6-3 PLC Configuration
6-3-1 PLC Selection

Use the following procedure to select a PLC.

Eln 1,2, 3. 1. Double-left-click on the devices icon.
2. Double-left-click on the Current Configuration setting or alternatively click
E on the Current Configuration setting and press Return or select Field from
the Edit menu.
- ¢ Projeci | Bersics [ Cirerd Contiguiaon
1 EfE Pratocod List [ JEX CIOHE.CPU42
=8 ThacaLisl # PLoaPLE Conmme
B A
-8 FLC

3. Select a PLC from the drop-down list and press Return, or select Accept
from the Edit menu.

? 4. If required, double-left-click on the PC <= PLC Comms icon to use the
SYSMAC-CDM application to amend the PLC.

6-3-2 Online Connection
Use the following procedure for online connection.

1,2, 3. 1. Double-left-click the Devices icon.

2. If No selected PLC is displayed in the Current Configuration field of the PLC,
double-left-click the display and select the applicable CPU Unit model from
the drop-down list. Press Return, or select Accept from the Edit menu.

3. Ifthe PC <->PLC Comms does not coincide with the communications set-
tings of the port connected to the CPU Unit, change the communications
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settings between the PC and PLC or change the settings on the CPU Unit
side.

4. Left-click the PLC icon in the left or right pane. The PC mode will change
from Offline to Online and the PC tool bar will change from Offline to Pro-
gram, Monitor, or Run.

&Caution The SYSMAC-PST and SYSMAC-CPT cannot be connected online when using

both at the same time.

If the online connection of the SYSMAC-PST is attempted while the SYSMAC-
CPT is connected online, the message “Unable to open the PLC” will be dis-
played, and online connection will not be possible.

If the SYSMAC-CPT has been started and connected online, therefore, set the
SYSMAC-CPT offline and then connect the SYSMAC-PST online.

Set the SYSMAC-CPT offline according to the following procedure:
Select Go Offline from the Online on the main menu. Refer to SYSMAC-CPT
User Manual (W333).

When connecting the SYSMAC-CPT online, set the SYSMAC-PST offline and
then connect the SYSMAC-CPT online. For setting the SYSMAC-PST offline,
refer to the following section.

6-3-3 Switching to Offline Connection

For changing the SYSMAC-PST connection from online (Program, Monitor, or

Run) to offline, follow either one of the following procedures. The PC tool bar will

change to Offline.

* Click an icon or object (from Project to Devices) located above the PLC icon.

* Perform a file operation (Create File, Open, Read Standard Protocol, Close)
using the main menu or project tool bar.

6-3-4 PLC Mode Selection

1,2, 3...

8m
al

&Caution

Note

6-3-5 PSB Selection

142

Use the following procedure to change the current mode of the PLC.

1. Double-left-click on the devices icon.

2. Double-left-click on the PLC icon to enable the PLC Mode push-button on
the toolbar.

3. Select the PLC Mode push-button from the display area.

4. Select Run, Monitor, or Program from the pop-up menu. The mode of the
PLC changes accordingly.

afine |

tonim:
Fiogrsm

Confirm that no adverse effect will occur in the system before changing the oper-
ating mode of the PLC. Not doing so may result in an unexpected operation.

1 If no PLC is connected, the mode of the PLC is Offline. For a project to be
online, the devices icon must be selected.

2 When a project is online, any other projects that are opened are offline and
need to be changed manually.

Use the following procedure to select the PSB.
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Wi o =g

1,2, 3...

1. Double-left-click on the devices icon.
2. Double-left-click on the PLC icon.
3. Double-left-click on the PSB icon.

4. Select the Comms Port A icon or the Comms Port B icon, according to the
PSB setup.
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6-3-6 PSB Communications

1,2, 3...

Use the following procedure to set the PSB communication settings for Port A or
Port B.

1. Select the appropriate PSB Port, as described in Section 6-2-3 PSB
Selection.

2. Double-left-click on the appropriate PSB Port, either Port A or Port B.
Alternatively, select Edit Settings from the right mouse button menu. The
PSB Communications Port Settings dialog is displayed.

PSB Communicoliens Pol Setbngs b
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Edit the fields as appropriate. Click the OK push-button to accept the
settings. Select the Cancel push-button to close the dialog without
changing the settings.

The number of fields that can be edited is dependant on the communications
method. The dialogs are identical for Port A and Port B.
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Communications Method Options that can be Set Remarks

Non-standard Host Link Unit # field

Delay (x 10 ms) field
CTS Enable field
Baud Rate field
Stop Bits field

Parity field
Data Length field

Standard Host Link Unit # field The Baud Rate, Stop Bits, Parity and Data Length
Delay (x 10 ms) field fields are applicable, but the default settings cannot be
CTS Enable field changed

Non-standard RS232C Delay (x 10 ms) field If the Start Code field or End Code field is set to ‘Yes’,
Start Code field then the adjacent Code (00 - FF) field can also be set.
End Code field If the End Code field is set to ‘No’, then the adjacent
CTS Enable field Length (1 - 256) field can be set.

Baud Rate field
Stop Bits field

Parity field
Data Length field
Standard RS232C Delay (x 10 ms) field If the Start Code field or End Code field is set to ‘Yes’,
Start Code field then the adjacent Code (00 - FF) field can also be set.
End Code field If the End Code field is set to ‘No’, then the adjacent
CTS Enable field Length (1 - 256) field can be set.
The Baud Rate, Stop Bits, Parity and Data Length
fields are applicable, but the default settings cannot be
changed.
1:1 Link Slave CTS Enable field
1:1 Link Master Data Link Area field
CTS Enable field
1:1 NT Link None
1:N NT Link Max PT Unit # field
Non-standard Protocol Macro | Baud Rate field
Stop Bits field
Parity field
Data Length field
Standard Protocol Macro None The Baud Rate, Stop Bits, Parity and Data Length
fields are applicable, but the default settings cannot be
changed.

6-3-7 Transferring Port Settings to the PSB

Transferring Port Settings to the PLC
Transfer the communications port settings to the PSB according to the following

procedure.

1,2, 3. 1. Select the Comms Port A or B.
2. Left-click the Download Port Settings icon on the tool bar or click the right
button and select the Download Settings to PLC from the popup menu.
3. The message “Downloading Port Settings to PLC” will be displayed. When
the transfer has been completed, the dialog “Downloaded PSB communica-
tions Settings OK” will be displayed.

& Caution Confirm that no adverse effect will occur in the system before changing the oper-
ating mode of the PLC. Not doing so may result in an unexpected operation.

&Caution Confirm that no adverse effect will occur in the system before transferring the
communication port A/B settings to the PSB.

Reading Port Settings from the PSB
Read the communications port settings from the PSB according to the following

procedure.
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1,2, 3. 1. Select the Comms Port A or B.

2. Left-click the Upload Port Settings icon on the tool bar or click the right but-
ton and select the Upload Settings from PLC from the popup menu. When
reading has been completed, the dialog “PSB Communications Port Set-
tings” will be displayed.

Note Read or write the contents of DM 6550 to DM 6654 (Port B) or DM 6555 to
DM 6559 (Port A) set by PLC Setup in the CPU Unit according to the above pro-
cedure. This setting operation can also be performed by the peripheral devices
of the PLC Unit.

6-4 Printer Setup

The printer configuration can be setup using the Print Setup dialog. Use the fol-
lowing procedure to set up the printer configuration from within SYSMAC-PST.

1,2, 3... 1. Select Print Setup... from the File menu or press Alt+F followed by R.
2. The Print Setup dialog is displayed.
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Select the printer from the Name: drop-down list. Use the Properties
push-button to display the Properties dialog to configure the specific printer
settings.
3. Select the paper size from the Size: drop-down list in the Print Setup dialog
or from the Properties dialog for the selected printer.
4. Select the paper source from the Source: drop-down list in the Print Setup
dialog or from the Properties dialog for the selected printer.
5. Select the orientation from the Orientation options in the Print Setup dialog
or from the Properties dialog for the selected printer.
6. Click the OK push-button to accept the settings or click the Cancel
push-button to leave the settings unchanged.
Refer to specific Printer documentation for further details on printer configura-
tion.

145



SECTION 7
Protocol Creation and Editing

This section describes how to edit and manage protocols and sequences.
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7-1

Overview of Protocol Sequence Creation

The protocol macro function allows a user to create original communications
procedures. Users can freely edit communications procedures (called se-
quences) for various external devices, such as general-purpose components
connected to RS-232C or RS-422/485 interfaces. These procedures are initi-
ated by the PMCR instruction contained within a running PLC program.

The structure of a protocol is as follows:

Protocol list
Protocol
— Sequence
L step
— Send Message List

L Send Message
— Receive Message List

L Receive Message
— Matrix List

L Matrix
L Matrix Case

7-1-1 Sequence Settings

Start

[

Executes
protocol

Up to 1,000 (0 to 999) sequences can be registered and used, although only 60
can be allocated to one protocol. Each sequence consists of up to 16 steps.

Step No. 0
Port Port B

p—
[e]

macro

specification 2 )| Communications

(Port B: 28912
Port A: 28908)

PMCR sequence No. 000 Step No. 15
Port specification + to
communications sequence No. -
Communications Step No. 0
First word of output sequence No. 999

source data

—_
o

First word of input Step No. 15
destination data

Step No. 0
Port A

—
o

Communications
Port sequence No. 000
specification 1k

Step No. 15

to

Communications Step No. 0
sequence No. 999

—
[o]

Step No. 15

7-1-2 Sequence Settings
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The settings that can be made for sequences using SYSMAC-PST are shown in
the following table.
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Level Item Action Settings
Sequence Link Words Set words for which data is ClO, LR, HR, AR, DM or EM
shared between the PLC and | effective starting address and
a PSB. length for Input or Output Area
1or2.
Transmission Set transmission control Xon/Xoff control, RTS/CTS
Control method such as Xon/Xoff flow | control, modem control,
control or RTS/CTS flow delimiter control, and
control. contention control.
Response Type Set the response method for Scan mode, Fixed Interrupt
writing data to the PLC. notification or Receive Case
Interrupt notification.
Timers Set the period for monitoring Receive wait time, receive
sent/receive processing. finish time, send finish time.
Units (0 to 99) of 0.01 s, 0.1 s,
1s,or1min.
Step Repeat Counter Set the step repeat counter. Reset or hold (Reserve).

Constants 1 to 255, CIO
channel, LR channel, HR
channel, AR channel, DM
channel, EM channel, 11, 12,
01, 02 or Operand effective
address.

Command

Set the communications
commands.

Send, Receive, or Send &
Receive.

Retry Count

Set an error retry count when
the command setting is Send
& Receive.

O0to9.

Send Wait time

Set the wait time required to
send data at transmission.

Units (0 to 99) of 0.01 s, 0.1 s,
1s,or1 min.

Send Message

Set send data when the
command is Send or Send &
Receive.

The settings detail can be
viewed in the Send Message
setting drop-down list for a
step or the Send Message
List.

Receive Message

Set expected received data
when the command is Receive
or Send & Receive.

The settings detail can be
viewed in the Receive
Message setting drop-down
list for a step or the Receive
Message List.

Receive Matrix

Set expected received data
(up to 15 sets) and change the
processing according to the
received data when the
command is Receive or Send
& Receive.

The matrix settings can be
viewed in the Matrix list
(matrix columns cannot be
seen in the Step List).

With/Without
Response Writing

Set whether to save the
receive data to the PLC.

No or Yes.

Next Process

Set the next step to which
control is to be passed when a
step is terminated normally.

Goto (0 to 15), End, Abort,
Next.

Error Process

Set the next step to which
control is to be passed when a
step is terminated abnormally.

Goto (0 to 15), End, Abort,
Next.

7-1-3 Creating Sequences

The following diagram shows an example of how the setting of a sequence and
the entire setting procedure could flow. Refer to Section 7-2 Edit a Protocol List
and Section 7-3 Edit a Protocol for individual settings and setting procedures.
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Edit a
sequence
[
‘ Create a new sequence ‘ ‘ Update ‘
\
‘ Read the sequence name ‘
] Sequence

A

Set link words
transmission data storage area;

Set transmission
control

RTS/CTS flow control‘ ‘X-on/X—oﬁ flow control‘ ‘ Modem control ‘ ‘ Contention control ‘ ‘ Delimiter control

Response type (receive
data write method)

[
Scan

(asynchronous writing)
\

Fixed Interrupt‘ Receive Case Interrupt
(synchronous write) (synchronous write)
I

\
Monitor times for
message processing

Receive wait time: Tr

Receive finish time: Tfr ‘ ‘ Send finish time: Tfs

\ ]
1 step
A
Set repeat counter (1 to 255)
{step processing count)
Set commands
I ‘ 1
Send ‘ ‘ Receive ‘ ‘ Send and Receive: ‘
Set a ret‘ry count
(0to 9)
Set Send wait time Set Send wait time
\ I 1
‘ Set aSend message ‘ ‘Set areceive message‘ ‘ Set a receive matrix ‘
\ \ |
With/without response
[ \
No ‘ ‘ Yes
[ ]
I I I |
Goto | | Next \ \ End | | Abort
\ \ [ \
I I I |
Goto \ \ Next \ \ End \ \ Abort
[ [ [ I v v

Up to 16 steps possible

150



Edit a Protocol List Section 7-2

7-2 Edit a Protocol List
7-2-1 Display a Protocol List

Use the following procedure to display a protocol list for a project.

o 1,2,3... 1. Click onthe projecticoninthe left pane to show the name of the protocol list.
L

tat 2. Double-left-click on the protocol list icon to show all protocols in the protocol

+a+ list.

Note Alternatively, double-left-click on the protocol list icon in the right pane.

C200he. pow
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7-2-2 Create a New Protocol in the List
Use the following procedure to create a new protocol in the protocol list.

o 1,2, 3... 1. Click on the project icon.
L
ot 2. Select the protocol list to add a new protocol into.
LT
I:I 3. Select the protocol list icon in the left pane, more than one protocol in the
s right pane, or a free area in the right pane, outside the protocaol list, with the

right mouse button and select Create Protocol....

7-2-3 Rename a Protocol in the List
Use the following procedure to rename a registered protocol.
Note The “System” type protocols cannot be changed.

1,2, 3... 1. Double-left click on the appropriate Protocol Name setting in the protocol list
or select the Protocol Name setting and press Return. Alternatively, select
the Protocol Name setting and select Field from the Edit menu. The current
protocol name becomes an editable field.

P%T Projectd
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2. Type in a new name for the protocol and press Return or select Accept from
the Edit menu. ltis possible to select a portion of the current protocol name
and overtype. The new protocol name may not exceed 30 characters.

7-2-4 Delete a Protocol from the List

Use the following procedure to delete a protocol. ‘System’ type Protocols cannot
be deleted.
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.,i... 1,2, 3... 1. Select the icon of the protocol to be deleted from the protocol list. More than

one protocol can be selected by pressing Shift and selecting another
protocol to extend the selection, or by pressing Ctrl and selecting another
protocol to add to the selection.

2. Select the Delete button from the toolbar or press Delete. Alternatively,
select Delete from the Edit menu or press Alt+E followed by D. Select the
OK push-button from the confirmation dialog to confirm deletion or the
Cancel push-button to cancel the deletion.

A protocol can also be deleted by selecting the Cut button from the Toolbar or
C}E | @I p y Ing u

pressing Ctrl+X or press Alt+E followed by T. Alternatively, select Cut from the
right mouse button dialog or Cut from the Edit menu. Select the Paste button
from the Toolbar or press Ctrl+V or press Alt+E followed by P to retrieve the last
delete action using the Cut operation. Alternatively, select Paste from the right
mouse button dialog or Paste from the Edit menu. The pasted protocols are
placed at the end of the protocol list.

7-2-5 Set the Protocol Sequence Number Range

152

C200he.psw =
B- ';* Froject * | Protocol Name SeqStart | SeqgEnd | Type
-35; Protocol List @ New Protocol 0o 099 User
o Trace List @ New Pratocol 1 100 199 User
g Devices @ Mew Protocal 2 e T = Uger
@ Mew Protocol 3 300 333 zer
@ Mew Protocol 4 400 439 [dzer
@ Mew Protocol & a00 h49 |zer
@ Temp Controller [ES )] 550 533 System

Use the following procedure to specify the range of sequence numbers that are
used by a specified protocol. An error occurs if the specified range is smaller
than the range associated with the registered sequence.

Note Sequence number ranges belonging to “System” type protocols cannot be
changed.

1,2, 3... 1. Double-left-click on the Seq Start setting associated with the protocol in the
protocol list. Alternatively, select the Seq Start setting and press Return or
select the Seq Start setting and select Field from the Edit menu. The current
sequence start becomes an editable field.

2. Enter a starting number and press Return or select Accept from the Edit
menu.

3. If necessary, double-left-click on the Seq End setting associated with the
protocol in the protocol list. Alternatively, select the Seq End setting and
press Return or select the Seq End setting and select Field from the Edit
menu. Enter an end number and press Return or select Accept from the Edit
menu.

If an illegal number is entered in either the Seq Start or Seq End fields for the
associated protocol, the number turns red.

Note 1. Ifthe Seq Start setting is changed, then all communication sequences within
that protocol are renumbered by the same amount. For instance, if the Seq
Start setting is changed from 200 to 210, all communication sequences
within that protocol are incremented by ten.

2. The Seq Start setting and Seq End setting range must be large enough to
hold all existing communication sequences.
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7-2-6 Retrieve an Existing Protocol

IE%I SYSMAC-PST is supplied with a number of predefined coded system protocols.
Select the Open System Protocols button from the toolbar to retrieve the
predefined protocols. Alternatively, select Open System Protocols from the File
menu or press Alt+F followed by Y. The protocols and their contents cannot be
edited directly, but can be copied to a user defined protocol.
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7-2-7 Copy Protocol

Use the following procedure to copy a protocol. ‘System’ type protocols can be
copied, but the protocol type changes to ‘User’ once pasted into a new protocol

list.
1,2, 3... 1. Select the icon of the protocol to be copied from the protocol list in the right
g pane. More than one protocol can be selected by pressing Shift and
selecting another protocol to extend the selection, or by pressing Ctrl and
selecting another protocol to add to the selection.
2. Select the Copy button from the Toolbar or press Ctrl+C or press Alt+E
5 followed by C. Alternatively, select Copy from the right mouse button dialog
or select Copy from the Edit menu.
Tt 3. Select a protocol list or display the protocols in the right pane into which to
+a+ paste the copied protocol or protocols.
Ei 4. Select the Paste button from the Toolbar or press Ctrl+V or press Alt+E
followed by P. Alternatively, select Paste from the right mouse button dialog

or select Paste from the Edit menu. The pasted protocols are placed at the
end of the protocaol list.

Note The entire protocol is copied, including the sequences, steps, messages and
matrices.

7-3 Edit a Protocol

7-3-1 Edit a Sequence List

Display a Sequence List Use the following procedure to display a sequence list within a protocol.
T 1,2, 3... 1. Double-left-click on the protocol list to show all protocols.
=+ g+
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-

4]

2. Double-left-click on the protocol containing the sequences in the left pane or
double-left-click the protocol in the right pane to list all sequences contained
within the protocol.
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Create a New Sequence

in the List
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Rename a Sequence in

the List

Use the following procedure to create a new sequence in the protocol.

1,2, 3. 1. Double-left-click on the protocol list to show all protocols.

2. Select the protocol to which to add a new sequence.

3. Select the protocol icon in the left pane, or more than one communications
sequence in the right pane, or a free area in the right pane outside the
sequence
Communications Sequence...

list, with

the right mouse button and select Create

Use the following procedure to rename a sequence that has been registered.

Note Sequences belonging to “System” type protocols cannot be changed.

1,2, 3...

Edit a Sequence List

1,2, 3...
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1. Double-left-click on the appropriate Communication Sequence setting from

the associated protocol. Alternatively, selectthe Communication Sequence
setting and press Return or select the Communication Sequence setting
and select Field from the Edit menu. The current sequence name becomes
an editable field.
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. Type in a new name for the sequence and press Return or select Accept

from the Edit menu. Itis possible to select a portion of the current sequence
name and overtype. The new sequence name may not exceed 30
characters.

Use the following procedure to edit the communications sequence number in a
sequence list.

1. Display the sequence list.
2. Double-left-click on a # setting within the sequence. Alternatively, selectthe

# setting and press Return or select the # setting and select Field from the
Edit menu. The current sequence number becomes an editable field.
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Cut/Copy/Paste

3. Typein anew sequence number and press Return or select Accept from the

Edit menu. Itis possible to select a portion of the current sequence number
and overtype. The new sequence number must not exceed the limit
expressed in the Seq Start and Seq End protocol settings. The new
sequence number must not be a sequence number currently in use.

Note It is not possible to directly edit a sequence belonging to a protocol of type

Sequences in the List

iy

B ¢

1,2, 3...

1,2, 3...

Note

‘System’, unless it is copied to a protocol of type ‘User’.

Use the following procedure to copy a sequence.

1. Select the icon of the sequence to be copied in the right pane. More than

one sequence can be selected by pressing Shift and selecting another
sequence to extend the selection, or by pressing Ctrl and selecting another
sequence to add to the selection.

. Select the Copy button from the Toolbar or press Ctrl+C or press Alt+E

followed by C. Alternatively, select Copy from the right mouse button dialog
or select Copy from the Edit menu.

. Select a protocol or display the sequence list in the right pane into which to

paste the copied sequence or sequences.

. Select the Paste button from the Toolbar or press Ctrl+V or press Alt+E

followed by P. Alternatively, select Paste from the right mouse button dialog
or select Paste from the Edit menu. The pasted sequences are placed atthe
end of the appropriate protocol and are given the next available sequence
numbers.

Use the following procedure to delete a sequence. Sequences within protocols
that are of type System cannot be deleted.

1. Selectthe icon of the sequence to be deleted. More than one sequence can

be selected by pressing Shift and selecting another sequence to extend the
selection, or by pressing Ctrl and selecting another sequence to add to the
selection.

. Select the Delete button from the toolbar or press Delete. Alternatively,

select Delete from the right mouse button dialog or select Delete from the
Edit menu or press Alt+E followed by D. Select the OK push-button from the
confirmation dialog to confirm deletion or the Cancel push-button to cancel
the deletion.

A sequence can also be deleted by selecting the Cut button from the Toolbar or
pressing Ctrl+X or press Alt+E followed by T. Alternatively, select Cut from the
right mouse button dialog or select Cut from the Edit menu. Select the Paste
button from the Toolbar or press Ctrl+V or press Alt+E followed by P to retrieve
the last delete action using the Cut operation. Alternatively, select Paste from
the right mouse button dialog or Paste from the Edit menu. The pasted
sequences are placed at the end of the appropriate sequence and are given the
next available sequence numbers.

1. Once a sequence has been pasted, the referred message data within the

step is lost.

2. It is not possible to paste all the sequences if the number of sequences

exceeds the maximum of 60.

7-3-2 Set Sequence List Attributes

The settings that can be made for sequence list attributes using SYSMAC-PST
are shown in the following table.
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Attribute Content
Link Word Link 1 IN IN Area None, CIO, LR,
HR, AR, DM, EM.
Address
Length
ouT OUT Area None, CIO, LR,
HR, AR, DM, EM.
Address
Length
Link 2 IN IN Area None, CIO, LR,
HR, AR, DM, EM.
Address
Length
ouT OUT Area None, CIO, LR,
HR, AR, DM, EM.
Address
Length
Transmission | RTS/CTS None, Send, Receive, Send & Receive
Control XON/XOFF None, Send, Receive, Send & Receive
Modem (see note 1)
Contention Send Request Code Code, ASCII, HEX
Delimiters Delimiter Send Code Code, ASCII, HEX

Delimiter Receive Code

Code, ASCII, HEX

Response Scan, Interrupt mode:
Type Fixed #, Interrupt

mode: Receive Matrix

Case #
Timer Tr Value 00 to 99

Timer Unit 0.01s, 0.1s, 1s, 1 min
Timer Tfr Value 00to 99

Timer Unit 0.01s, 0.1s, 1s, 1 min
Timer Tfs Value 00to 99

Timer Unit 0.01s, 0.1s, 1s, 1 min

Note 1. Default Setting

Link Words for Data
Shared by the PSB and

PLC

156

Specifies a data area which is shared between the PLC and the PSB. The
settings for Link Words are as follows.

e Word area in the PLC

This specifies the PLC area type to be used as link words.

* First link word

This specifies the first word of the link words.
* Total number of link words

This specifies the total number of link words.
The Area and Range settings depend upon the PLC selected. If no PLC is se-
lected, the values shown in the following table are used by default.

Area Range

Cio 000 to 511

LR 00 to 63

HR 00 to 99

AR 00 to 27

DM 0000 to 6655
EM 0000 to 6143
None Not used
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& Caution

1,2, 3...

Transmission Control
Method

Changing the PLC selection may force these settings to become invalid. Invalid
settings are not highlighted or checked at download.

Use the following procedure to set the link words for data shared by the PSB and
PLC.

1. Double-left-click on a Link Word setting for a sequence. Alternatively, select
the Link Word setting and press Return or select Field from the Edit menu or
press Alt+E followed by F.

i Communication Sequence i Link "word i Control l
Set temperature read Set
teazured temperature read Set
COutput wariable read

Set/meas temp, output var read - Set

Propo band Inte/Der time read = - Set

Lirk. Chanmel Irfoimation

Lk 1 1 Link 2
IHAra  Adde Len I  Add Leni
o=l [ [0 | [rore =]y |
DUT &iea Addr Len DOUT Auea Adde Le
[ere =] [ [ | [Fowex] [E5 [o0 |

-

2. For link words required for received data, select the Area from the IN Area
drop-down list.

3. Select the effective address of the first word of the link words to receive data
in the IN Addr field.

4. Select the total number of words to be allocated from the first word that
stores the received data in the IN Len field. This value must be less than 128
bytes.

5. Repeat steps 2 to 4 for the OUT Area drop-down list, OUT Addr field and
OUT Len field for link words used for send data. The Len value must be less
than 128 bytes.

6. Repeat steps 2 to 5 if a second link word is required.
7. Selectthe OK push-button to accept the settings, or select the Cancel push-
button to leave the settings unchanged.

Five transmission control methods are available as indicated in the following
table. Set the same transmission control method as that specified by the
external device (communications partner).
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Transmission control

Function

RTS/CTS flow control

Controls data flow using signals called
RTS and CTS so that the data size does
not exceed the buffer size when a large
amount of data is transmitted.

Xon/Xoff flow control

Controls data flow using the Xon code
(13H) and Xoff code (11H) so that the
data size does not exceed the buffer
size when a large amount of data is
transmitted.

Modem control (default setting)

Used for handshaking with a modem.
This transmission control method is also
used for 1:N connection on a
RS422/485 transmission line.

Contention control

Used to obtain the transmission right in
point to point contention
communications (SECS protocol, etc.).

Delimiter control

Used to transmit a large amount of data
by delimiting the data into multiple
frames using a delimiter.

Use the following procedure to set the transmission control method for a se-

quence.

1. Double-left-click on a Control setting for a sequence. Alternatively, select
the Control setting and press Return or select Field from the Edit menu or

press Alt+E followed by F.

| Communication Sequence i Link "ford i Control I
Set paint write Set
Alarm value write Set
Frop band Inte/Dien time write - Set
Cooling coefficient write Set

Tran=mission Contral

RTS/CTS

MNone

XON/XOFF  [None

I Modem
[T Contention

Ll Cancel |

—Contention Send Reguest Code

ICill‘ﬂE- ll |

[ Delimiters

= Delimiter Send Code

I':::il[iE' ll I

— Delimiter Receive Code

I’JSE!E "I I

= |
ik

Amend the transmission control settings as appropriate (these are discussed in

the following paragraphs).

3. Selectthe OK push-button to accept the settings, or the Cancel push-button

to leave the settings unchanged.
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RTS/CTS
Data can be transmitted through RTS/CTS flow control. Select a RTS/CTS
control method from the drop-down list.

RATSTTE

Send & Aecave

If the RTS/CTS field is set to ‘None’, RTS/CTS flow control is not performed.

If the RTS/CTS field is set to ‘Send’, RTS/CTS flow control is performed only
when sending.

If the RTS/CTS field is set to ‘Receive’, RTS/CTS flow control is performed only
when receiving.

If the RTS/CTS field is set to ‘Send & Receive’, RTS/CTS flow control is per-
formed for both send and receive processing.

XON/XOFF
Data can be transmitted through Xon/Xoff flow control. Select an Xon/Xoff
control method from the drop-down list: None, Send, Receive and Send
& Receive are available.

HONSFE  fioe =
aand

Fisoeie
Send & Recsue

If the XON/XOFF field is set to ‘None’, Xon/Xoff flow control is not performed.

If the XON/XOFF field is set to ‘Send’, Xon/Xoff flow control is performed only
when sending.

If the XON/XOFF field is set to ‘Receive’, Xon/Xoff flow control is performed only
when receiving.

If the XON/XOFF field is set to Send & Receive, Xon/Xoff flow control is per-
formed for both send and receive processing.

Modem
Data can be transmitted through modem control. Select the Modem check box
to either enable or disable modem control.

If the Modem check box is not set, modem control is not performed. If the Mo-
dem check box is set, modem control is performed.

Contention
Data can be transmitted under contention control. Select the Contention check
box to either enable or disable contention control.

If the Contention check box is not set, contention control is not performed.

If the Contention check box is set, contention control is performed. This means
that in order to obtain the right to send, a ‘send request code’ must be trans-
mitted.

Corberbon Serd Aot Code
[Cote =] |HUL EGT HOL HOL Edi..

as00
HEx

A send request code can be sent as Code, ASCII or Hexadecimal. The send
request code can be selected from the drop-down list.
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[Code]

If the send request code is set to ‘Code’, a control code is used as the send
request code. Select the Edit... push-button to construct the control code.

linpeut sl Coode

[FF Clear | Dickete| ok |
BN | mmTeE | mazoce | oanEss | G|
mnsoH | moztr | omiaoes | macrs |
westh |0 e | madosd | oadss |
o ETH | [TOO0EFE 3 msHaR | DeieRS
(WM. E0T ot eR | mie s | oanus
BOEEND | odesn | ma7ETE |
pieack | oos | moaoon |
007 BiEL it DL iz Ed |
[ i D1 biasn | oaepEL |

The Input Control Code dialog is displayed. Select a push-button associated
with one of the special codes. Up to four special codes may be entered, these
appear at the top of the dialog. If afifth special code is entered, the oldest entry is
lost. Any of the four codes can be directly amended by selecting the codes. This
inserts a cursor: the amended code is inserted at this point. Select the Clear
push-button to clear all special codes and start again. Select the Delete push-
button to delete the last special code entered. Select the OK push-button to ac-
cept the special codes entered or the Cancel push-button to leave the settings
unchanged.

Accepted codes are subsequently displayed in the Transmission Control dialog.
[ASCII]

If the send request code is set to ‘ASCII’, ASCII characters are used as the send
request code.

Corlenion Send Fleouesh Dode

Jesti =) Eil

Type in ASCII characters (up to four characters) in the associated field to be sent
as the send request code and press Tab.

[HEX]

If the send request code is set to ‘HEX’, hexadecimal digits are used as the send
request code. Select the Edit... push-button to construct the HEX data.

Erictad 3Eptas (Wax 4 e |

The HEX Entry dialog is displayed. Select a push-button associated with one of
the Hexadecimal digits or press 0to 9, Ato F. Up to eight digits may be entered,
these appear at the top of the dialog. A zero is added to a Hex entry for an odd
number of digits entered. If the buffer is full, the values are shifted left and the
truncating indicator in the status bar is momentarily displayed. Any of the eight
digits can be directly amended by selecting the digits to insert a cursor. The next
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digit entered is inserted at this point. Select the Clear push-button to clear all
digits and start again. Select the Back push-button to delete the last digit en-
tered. Select the OK push-button to accept the digits entered or the Cancel
push-button to leave the settings unchanged.

Accepted codes are subsequently displayed in the Transmission Control dialog.
Delimiters

Data can be transmitted through delimiter control. Select the Delimiters check
box to either enable or disable delimiter control.

If the Delimiters check box is not set, delimiter control is not performed.
If the Delimiters check box is set, delimiter control is performed.

FF Dedimiers

~ Dl iee S Coxcks

coe =1 Edir ‘
Deliker Aeaeive Cade

ez 2l ] M‘

MSCH

HEM
The delimiter set in the send and receive code can be specified as Code, ASCII
or Hexadecimal. These can be selected from the Delimiter Send Code and De-
limiter Receive Code drop-down lists.
[Code]

If a delimiter code is set to ‘Code’, a control code is used as the send request
code. Select the Edit... push-button to construct the code.

linpeut sl Coode

[FF Clear | Dickete| ok |
BN | mmTeE | mazoce | oanEss | G|
mnsoH | moztr | omiaoes | macrs |
W2 5TH ik Ocd | oaags |
ChrE ETH beis HAE | OMeRS
(WM. E0T WG SN | Eus
(WF EN W7 ETE |
DK K, mz can |
007 BiEL it DL iz Ed |
[ i D1 biasn | oaepEL |

The Input Control Code dialog is displayed. Select a push-button associated
with one of the special codes. Up to four special codes may be entered, these
appear at the top of the dialog. If afifth special code is entered, the oldest entry is
lost. Any of the four codes can be directly amended by selecting the codes. This
inserts a cursor. The amended code is inserted at this point. Select the Clear
push-button to clear all special codes and start again. Select the Delete push-
button to delete the last special code entered. Select the OK push-button to ac-
cept the special codes entered or the Cancel push-button to leave the settings
unchanged.

Accepted codes are subsequently displayed in the Transmission Control dialog.
[ASCII]
If a delimiter code is set to ‘ASCII’, ASCII characters are used as the code.

¥ Delntay
Dsbnie Send Code

[ -] | R
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Response Type
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1,2, 3...

Type in ASCII characters (up to four characters) in the associated field to be sent
as the delimiter code and press Tab.

[HEX]
If a delimiter code is set to ‘HEX’, hexadecimal digits are used as the code.
Select the Edit... push-button to construct the HEX data.

Hes Enbiy

Eréerad 2 Ejpla: T2 A Bybare |

The HEX Entry dialog is displayed. Select a push-button associated with one of
the Hexadecimal digits or press 0t0 9, Ato F. Up to eight digits may be entered,
these appear at the top of the dialog. A zero is added to a Hex entry for an odd
number of digits entered. If the buffer is full, the values are shifted left and the
truncating indicator in the status bar is momentarily displayed. Any of the eight
digits can be directly amended by selecting the digits to insert a cursor. The next
digit entered is inserted at this point. Select the Clear push-button to clear all
digits and start again. Select the Back push-button to delete the last digit en-
tered. Select the OK push-button to accept the digits entered or the Cancel
push-button to leave the settings unchanged.

Accepted codes are subsequently displayed in the Transmission Control dialog.

Use the following procedure to set the timing for writing data that was received
and the notification method of it to the PLC. This setting is valid only when the
write area is indicated in the third operand of the PMCR instruction and Yes is
specified for the setting of the With/Without response writing. The Notification
Types Scan, Interrupt mode: Fixed # and Interrupt mode: Receive Case # are
available.

1. Double-left-click on a Response setting for a sequence. Alternatively, select
the Response setting and press Return or select Field from the Edit menu or
press Alt+E followed by F.

i Communication Sequence I Link "ford i Control i Responze l
Set point write Set Scan
Alarm walue write Set Scan
Prop band Inte/Den time write - Set W
Cooling coefficient write Set Scan
[Dead band write Set Scan

Hezpones Typa
i
F o
Canpsl
7 Indsinpt Froed B

& intepupt Aeosue Case 4
Tha rbairupt Mo b tha PL vl ba get
o aukomastic [or $= conm board stalus,

Select an option button: Scan mode, Interrupt mode: Fixed # or Interrupt mode:
Receive Case # option button. Additionally, if the Interrupt mode: Fixed # option
button is set, specify an interrupt program number between 0 and 255 in the
corresponding field.
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Example:

Monitor Times for
Message Processing

Contents Monitored

Scan mode

The timing of writing received data in the memory area of the PLC depends on
the PLC scan (receive processing and write processing are performed
asynchronously).

Interrupt mode: Fixed #

An interrupt is issued for the PLC whenever data is received and immediately
written to the memory area. Inthis case, the executed interrupt program number
is a Fixed number (0 to 255).

Interrupt mode: Receive Case #

Aninterruptis issued for the PLC whenever data is received and received data is
immediately written to the memory area. In this case, the executed interrupt
program number (0 to 255) is automatically calculated according to the
execution state of the PSB.

The interrupt program number is calculated as follows:
Upper digit (HEX): Step No. of executed sequence
Lower digit (HEX): Step No. of executed receive matrix

Interrupt number is 2B (HEX) = 43 (dec)
when receive matrix case 11 (0BH) is executed for step 2 (02H)

Lower digit is 0 when receive matrix is not used.

By creating an interrupt program according to the calculation expression de-
scribed above, the related interrupt program can be executed according to the
execution state of the PSB.

3. Selectthe OK push-button to accept the settings, or the Cancel push-button
to leave the settings unchanged.

The following procedure can be used to set monitor times for transmission
processing. Four units of time can be enabled and the precision is 1 ms
maximum. When the time exceeds the monitor time, the retry process and error
process for each step is performed.

Monitor Time Ranges
The following table lists the units and ranges of monitor times that can be set.

Time Unit Value
0.01 s (10 ms) 00 to 99
0.1 s (100 ms) 00 to 99
1s 00 to 99
1 min 00 to 99

The following table lists the items that can be set for monitoring.

Type Contents

Receive wait time: Tr Monitors the time until the first byte
(start character) is received after the
receive command of the step is
recognised.

Receive finish time: Tfr Monitors the time from reception of the
first byte (start character) to reception of
the last byte of the data (end character).

Send finish time: Tfs Monitors from transmission of the first
byte (start character) to transmission of
the last byte of the data (end character).
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Monitor Time Timing Chart

The monitor time timing chart for each send and receive process is shown
below:

Send only: S i%Ts « Tis

Receive only: R i«Tr « TH

, <« Ts—ple— Tis
Send and Receive: S

Send and Receive: R FTr %m

1,2, 3... 1. Double-left-click on a timing setting for a sequence, either Timer Tr, Timer
Tfr or Timer Tfs. Alternatively, select the timing setting and press Return or
select Field from the Edit menu or press Alt+E followed by F.

i Communication Sequence | Timer Tr I Tirner Tfr I Timer Tfz I
Set temperature read 3 zec 3 zec 3 zec
heazured temperature read Jzec Jzec Jzec
COutput wariable read 3 zec

Set/meas temp, output varread 3 zec 3 zec 3 zec
Propo band Inte/Der time read . 3 zec 3 zec 3 zec

2. The dialog for the appropriate timing setting is displayed.

For receive wait time, Tr, set in the Value field a monitor time (0 to 99) from

recognition of a receive command to reception of the first byte of data (start
character).

Receive Wait Time [Tr] E I

Walue Tirne Lt
B x [10miisecond 7]

Cancel I

For receive finish time, Tfr, set in the Value field a monitor time (0 to 99) from
reception of the first byte of the data (start character) to the last byte of the
data (end character).

Receive Finizh Time [Tfr] EE3
Walue Time Lnit
!E 4 !'IEI rillizecand _:_!

Cancel I
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For send finish time, Tfs, set in the Value field a monitor time (0 to 99) from
the transmission of the first byte of the data (start character) to the last byte
of the data (end character).

Send Finish Time [Tfz] EE3
Yalue Time Lnit
’ b4 I'IEI millizecand _:_i

Cancel I

3. Set a time unit in the Time Unit field.

4. Selectthe OK push-button to accept the settings, or the Cancel push-button
to leave the settings unchanged.

Note Send Wait Time (Ts) is defined in a step, refer to Section 7-3-4 Edit a Step.

7-3-3 Edit Step List

Display the Step List Use the following procedure to display the steps within a sequence list.
1,2, 3... 1. Double-left-click on the protocol icon to show all sequences within the
g protocol. Alternatively, select the protocol in the left pane.
2. Double-left-click on a sequences icon button to show all steps within a

sequence. Alternatively, select the sequence in the left pane.

C200he. psw

- -=# New Prolecd al[=]

¢+ ] Hew Sequence

] Maw Saquanca 1 = G
! Wit Sexcpaincs 2 00 PSET/DH Send 1
i % :Wmmi 1 RSET/ Seed £
| e e ASET/DO0  Sered
: ﬁ:”x““‘: 5 RSET/N Sewd %
o0 Bt e e S5 RSETAT Sed T
Bl o sm e :
i 1Bl MewSonanca | RSETAON e i -
< urJTI e A
Create a New Step in the Use the following procedure to create a new step in the sequence.
Step List

- 1,2, 3. 1. Select the protocol icon.

T 2. Select the sequence to which to add a new step.

3. Select the sequence icon in the left pane, or more than one step in the right
pane, or a free area outside the step list in the right pane, with the right
mouse button and select Create Step....

Edit the Step List The order of the steps can be changed by moving a selected step. Use the

following buttons to change the order of the steps.
Note Step lists belonging to “System” type protocol cannot be changed.

Select a step and use the Up button on the toolbar to move the step up one.
Select a step and use the Down button on the toolbar to move the step down

1im
L3

1
o

one.
- Select a step and use the Top button on the toolbar to move the step as the first
=) step.

=5 Select a step and use the Bottom button on the toolbar to move the step as the
= last step.

Note Itis possibleto move a step by selecting the step and dragging it to the position to
which the step is to be moved.
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Delete/Cut/Copy/Paste
Steps in the Step List

Use the following procedure to delete a step.

Note Steps within “System” type protocols cannot be deleted.

= 1,2 3.

1,2,

lj

iy

B =

7-3-4 Edit a Step

166

3.

Note

1. Selecttheicon of the step to be deleted. More than one step can be selected
by pressing Shift and selecting another step to extend the selection, or by
pressing Ctrl and selecting another step to add to the selection.

2. Select the Delete button from the toolbar or press Delete. Alternatively,
select Delete from the right mouse button dialog or select Delete from the
Edit menu or press Alt+E followed by D. Select the OK push-button fromthe
confirmation dialog to confirm deletion or the Cancel push-button to cancel
the deletion.

A step can also be deleted by selecting the Cut button from the Toolbar or
pressing Ctrl+X or press Alt+E followed by T. Alternatively, select Cut from the
right mouse button dialog or Cut from the Edit menu. Select the Paste button
from the Toolbar or press Ctrl+V or press Alt+E followed by P to retrieve the last
delete action using the Cut operation. Alternatively, select Paste from the right
mouse button dialog or Paste from the Edit menu. The pasted steps are placed
at the end of the appropriate sequence and are given the next available step
numbers.

Ensure that another Copy or Cut operation does not take place during this
procedure as this erases the current copy operation.

Use the following procedure to copy and paste a step.

1. Select the icon of the step to be copied. More than one step can be selected
by pressing Shift and selecting another step to extend the selection, or by
pressing Ctrl and selecting another step to add to the selection.

2. Select the Copy button from the Toolbar or press Ctrl+C or press Alt+E
followed by C. Alternatively, select Copy from the right mouse button dialog
or select Copy from the Edit menu.

3. Selecta sequence or display the step listin the right pane into which to paste
the copied Step or Steps.

4. Select the Paste button from the Toolbar or press Ctrl+V or press ARt+E
followed by P. Alternatively, select Paste from the right mouse button dialog
or Paste from the Edit menu. The pasted steps are placed at the end of the
appropriate sequence and are given the next available step numbers.

1. Once a step has been pasted, the referred message data within the step is
lost.

2. It is not possible to paste all the steps if the number of steps exceeds the
maximum of 16.

The settings that can be made for step attributes using SYSMAC-PST are
shown in the following table.
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Message Repeat Counter

1,2, 3...

Attribute Content
Repeat Type Reset / Hold (Reserve)
Counter Constant (1 to 255)
Channel
Command Send, Receive, Send & Receive
Retry 0to9
Send Wait Value 00 to 99
Time Unit 0.01s, 0.1s, 1s, 1 min

Send Message Refer to Section 8, Editing Send & Receive Messages

and Receive Matrices

Receive Message Refer to Section 8, Editing Send & Receive Messages

and Receive Matrices

Response Yes, No
Next End, Next, Goto, Abort
Error End, Next, Goto, Abort

Set the number of times the step is to be repeated. The count can be set by
entering a constant (1 to 255) or by specifying the address of a word, the content
of which is the count (without conversion). When a constant is set in the repeat
counter, the value of counter N will be incremented whenever the step is
executed. The Repeat Types of Reset, Hold (Reserve) are available. The
Counter of Constant (1 to 255) or Channel are available.

1. Double-left-click on a Repeat setting for a step. Alternatively, select the
Repeat setting and press Return or select Field from the Edit menu or press
Alt+E followed by F.

Command I Hetry l
1SET /001 f

[iy]
o
=
o
=

RSET/A00T  Send i
RSET/A001  Send #
RSET/A00T  Send i
RSET/000  Send #
RSET/O01  Send #

Fepeat Cownber lnfonmsalnsn
L |
=Lty T Corcel
[l = |
Cinreel: PEEIE e

Select a repeat type from the Type drop-down list.

If the ‘Reset’ option is selected, the step is executed the specified number of
times after the value of counter N is initialized to 0.

Ifthe ‘Hold (Reserve)’ option is selected, the step is executed the specified num-
ber of times while retaining the current value of counter N.

3. To specify a repeat counter, select the Constant option button and enter the
number of times (1 to 255) the step is to be repeated in the Constant field.

To specify a word address, select the Channel option button and select the
Edit... push-button to construct the word address.

167



Edit a Protocol

Section 7-3

Command

168

The Channel dialog is displayed.

Changml HE

Teat [R{CIn poB@l) 0F. |
Type

i (R S T e Q

“Dia
Sddimez Hina EM Bark & Channed B

| o0 = [ [T
—Enmay Excrazsion [ 4]

BoE. Moo |Il‘l

Note The maximum number of EM banks that can be specified in the EM Bank # field

is dependent on the PLC selected.

Amend the settings as necessary, described following, and select the OK push-
button to accept the settings from the Channel dialog, or the Cancel push-button
to leave the settings unchanged.

4. Select the OK push-button to accept the settings from the Repeat Counter
Information dialog, or the Cancel push-button leave the settings
unchanged.

When specifying a word address, the address types that can be selected from
the Address drop-down list are ‘Channel’, ‘I1’, ‘12’, ‘O1’, ‘02 or ‘Operand’. If
Channel is selected as the Address Type, a setting in the Area drop-down list
and a value for the Channel # field are required.

For a Send Message, the Area and Channel # settings should correspond to the
area specified in the second operand of the PMCR instruction and the effective
address of the first word.

For a Receive Message, the Area and Channel # settings should correspond to
the area specified in the third operand of the PMCR instruction and the effective
address of the first word.

The parameters for the Primary Expression (yN+x) fields define the channel off-
set.

Set one of the following three transmission commands for execution in a step.

Send
The send messages set in the step are sent.

Receive
The receive messages that were set in the step, or messages that were sent
based on the receive matrix, are received.

Send & Receive

After the send messages that were set in the step are sent, the receive
messages that are set in the step and the messages that were sent based on the
receive matrix are received.
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The following table lists the items that can be set for each command.
Setting item Command
Send Receive Send &
Receive
Sequence | Link words Yes Yes Yes
Receive wait time: Tr | --- Yes Yes
Receive finish time: Yes Yes
Tir
Send finish time: Tfs | Yes Yes
Response Type Yes Yes
Transmission control | Yes Yes Yes
Repeat counter Yes Yes Yes
Retry count No No Yes
Send wait time Yes No Yes
Send messages Yes No Yes
Receive messages No Yes Yes
With/Without Yes Yes Yes
Response Writing
Next process No. Yes Yes Yes
Error process No. Yes Yes Yes
1. Double-left-click on a Command setting for a step. Alternatively, select the
Command setting and press Return or select the Command setting and
select Field from the Edit menu or press Alt+E followed by F.
"_i Step l FHepeat i Caommand I Fetmy I Send \Wait i
S00  RSET/R(1]  Send & Receive 3
=l RSET/R[1] Send & Receive 3
02 RSET/999 ISend&Heceh v!3
=403 RSET/R[1]
=04 RSET/R(1)
2. Select the appropriate transmission command from the drop-down list and
press Return or select Accept from the Edit menu or press Alt+E followed by
A.
Retry Count A retry count is valid only when Send & Receive is set for the transmission

Allowed retry counts

Retry factors

commands. When a retry occurs, the current step is re-executed. When the
step is executed for the specified number of retries, control is passed to the error
process if a retry occurs again.

0 to 9 (when 0 is specified, no retries are executed).

* The send finish time has been reached.
* The receive wait time has been reached.
* The receive finish time has been reached.

* A transmission error occurred during receive processing (a factor that turned
Cl028304 or Cl028312 ON).

* A message, excepting the message set in receive messages, is received.
* An error occurred in the Error Check code.

Note For retries, send processing is executed regardless of the wait time.
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1,2, 3... 1. Double-left-click on a Retry setting for a step. Alternatively, select a Retry
setting for a step and press Return or select the Retry setting and select
Field from the Edit menu or press Alt+E followed by F.

"_! Step i Fepeat i Cormrmand i Rety ! Send W ait !
= RSET/001  Send & Receive 3

=1 RSETA00  Send & Receive

=i RSETA001  Send & Receive 3

2. Enter the number of retries (0 to 9) and press Return or select Accept from
the Edit menu or press Alt+E followed by A.

If an illegal number is entered, the original number of retries is displayed
once the count has been set.

Send Wait Time: Ts Set the time to be waited until a send message is sent for send processing. The
counting of a wait time starts from the following point and the accuracy is 10 ms
maximum.

* Send or Send & Receive of the step is recognized.
* The entire processing has completed when repetition is specified for the step.

The send wait time setting range is from 0 to 99 (0: no wait). The setting unit can
be selected from the following four types.

Time Unit Value
0.01 s (10 ms) 00 to 99
0.1 s (100 ms) 00 to 99
1s 00 to 99
1 min 00 to 99
1,2, 3... 1. Double-left-click on a Send Wait setting for a step. Alternatively, select the

Send Wait setting for a step and press Return or select Field from the Edit
menu or press Alt+E followed by F.

"_! Step i Repeat ! Command i Rt i Send W ait !
=i RSET/001  Send #
=M RSET/001  Send
{502 RSET/000  Send C
=it RSET/001 Send
= It RSET/000 Send

Exa

E=-

ar

T

2. The Send Wait Time (Ts) dialog is displayed.

Send Wait Time (Ts)

Walie Time Unit
o

% |10 millisecond |

Canceal !

Set a time value in the Value field.
3. Set a time unit in the Time Unit field.
4. Selectthe OK push-button to accept the settings, or the Cancel push-button
to leave the settings unchanged.
Send Message Select a Message from the Send Message List

Use the following procedure to select a send message reference for a step. This
setting is only valid for a step whose command is Send or Send & Receive.
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Create a New Send
Message

1,2, 3...

1,2, 3...

Edit an Existing Send

Message

1,2, 3...

1. Double-left-click on a Send Message setting for a step. Alternatively, select

the Send Message setting and press Return or select Field from the Edit
menu or press Alt+E followed by F.

Command i Retry I Send W ait I Send Meszage
Send & Receive 3 ! SD[04] 1 v!

Mew
EditSD04)_1...
SD[04).1
SO421
SO0t
SD02_1
SD[031
S0t
So20_1
SD21)1
SD[2211
So[09_1
SD[231
SO0e] 1 ¥

2. Select a send message reference from the drop-down list and press Return

or select Accept from the Edit menu or press Alt+E followed by A.

The send message references are taken from the send message list, located
after the sequences in a protocol. Use the procedures described in the following
paragraphs for amending send messages in the context of a step. Refer to Sec-
tion 8 Editing Send & Receive Messages and Receive Matrices for further in-
formation.

Use the following procedure to create a new send message.

1. Double-left-click on a Send Message setting for a step. Alternatively, select

the Send Message setting and press Return or select Field from the Edit
menu or press Alt+E followed by F.

. Select the New... option from the drop-down list and press Return or select

Accept from the Edit menu or press Alt+E followed by A.

. The Message Data dialog is displayed. Type in a message name in the

Message Name field.

. Create the message as appropriate. Refer to Section 8 Editing Send &

Receive Message and Receive Matrices for details on how to construct a
message.

. Click the OK push-button to accept the settings. Click the Cancel

push-button to leave the settings unchanged.

Use the following procedure to edit a message from the send message list.

1.

Double-left-click on a Send Message setting for a step. Alternatively, select
the Send Message setting and press Return or select Field from the Edit
menu or press Alt+E followed by F.

. Select the send message from the drop-down list.
. Select Accept from the Edit menu or press return, or press Alt+E followed by

A

. The Edit....item in the drop-down list includes the name of the selected mes-

sage.

. Select Edit....followed by the message name from the drop-down list and

press Return or select Accept from the Edit menu or press Alt+E followed by
A.

. The Message Data dialog is displayed. Edit the message as appropriate.

Refer to Section 8 Editing Send & Receive Message and Receive Matrices
for details on how to construct a message.
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7. Click the OK push-button to accept the settings. Click the Cancel
push-button to leave the settings unchanged.
Receive Select a Message or Matrix from the Receive Message List

Message/Receive Matrix

1,2, 3...

Note

Create a New Receive
Message
1,2, 3...

Edit a Receive Message
or Receive Matrix

1,2, 3...
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Use the following procedure to select a receive message reference for a step.
This setting is only valid for a step whose command is Receive or Send &
Receive.

1. Double-left-click on a Receive Message setting for a step. Alternatively,
select the Receive Message setting and press Return or select Field from
the Edit menu or press Alt+E followed by F.

Command i Retny I Send W ait I Send Meszage I Recw Messaae l
Send & Receive 3 SO00)1 !FE'\-"[EI#]_'I :}

Edit W04 1... T
Rw(04]_1
Rv4211 —
Rw(01]1
Rw(02]1
Rw(03]_1
Rv13)1
Rv(2001
Rw(2111
Rv(Z2)1
[ L=
Rv(23)1
RWI0E] 1 it

2. Select a receive message reference from the drop-down list and press
Return or select Accept from the Edit menu. A receive matrix can also be
selected from this drop-down list.

The receive message or receive matrix references are respectively taken from
the receive message list or receive matrix list, located after the sequences in a
protocol. Use the procedures described in the following paragraphs for amend-
ing receive messages in the context of a step. Refer to Section 8 Editing Send &
Receive Messages and Receive Matrices for further information.

It is not possible to create a new receive matrix from the reference.

Use the following procedure to create a new receive message.

1. Double-left-click on a Receive Message setting for a step. Alternatively,
select the Receive Message setting and press Return or select Field from
the Edit menu or press Alt+E followed by F.

2. Select the New... option from the drop-down list and press Return or select
Accept from the Edit menu or press Alt+E followed by A.

3. The Message Data dialog is displayed. Type in a message name in the
Message Name field.

4. Create the message as appropriate. Refer to Section 8 Editing Send &
Receive Message and Receive Matrices for details on how to construct a
message.

5. Click the OK push-button to accept the settings. Click the Cancel
push-button to leave the settings unchanged.

Use the following procedure to edit an existing receive message or receive
matrix.

1. Double-left-click on a Receive Message setting for a step. Alternatively,
select the Receive Message setting and press Return or select Field from
the Edit menu or press Alt+E followed by F.

2. Select the receive message from the drop-down list.
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Create a New Receive
Matrix

-

With/Without Response
Writing Required

1,2, 3.

Next Process

1,2, 3...

3. Select Accept from the Edit menu and press Return, or press Alt+E followed
by A

4. The Edit....itemin the drop-down list includes the name of the selected mes-
sage.

5. Select Edit....followed by the message name from the drop-down list and

press Return or select Accept from the Edit menu or press Alt+E followed by
A.

6. The Message Data dialog is displayed. Edit the message as appropriate.
Refer to Section 8 Editing Send & Receive Message and Receive Matrices
for details on how to construct a message.

7. Click the OK push-button to accept the settings. Click the Cancel
push-button to leave the settings unchanged.

Use the following procedure to create a new receive matrix.

1. Select the protocol icon in the right pane or a free area in the right pane with
the right mouse button, outside the sequence list, Send Message list,
Receive Message list or matrix list, and select Create Matrix. Alternatively,
select the matrix list or more than one sequence in the right pane and select
Create Matrix from the right mouse button menu.

Set whether received data are to be stored in PLC memory. This setting is valid
only when received data are stored by the third operand of the PMCR
instruction.

* Response: Yes. Received data is stored in PLC memory. A Response Type
must be set in the sequence list attributes.

* Response: No. Received data is Read-only (not stored in memory).
1. Double-left-click on a With/Without Response Writing setting for a step.

Alternatively, select the Response setting and press Return or select Field
from the Edit menu or press Alt+E followed by F.

i Send W ait i Send Meszage i Recy Meszage I Rezponse ’

S0 RY[21]1 ez
SD[2001 Ry 2001 Yes -
S0 RV21]1 g

2. Select either “Yes’ or ‘No’ from the drop-down list and press Return or select
Accept from the Edit menu or press Alt+E followed by A.
Use the following procedure to set the next transit step.

If a receive matrix is set for the receive message, control is passed to the next
step based on the next process set in the receive matrix.

The following four types of contents can be set.

Next process Processing details

End When this step is terminated, the
sequence is terminated.

Next When this step is terminated, the next
step is executed.

Goto ** When this step is terminated, control is

passed to the step number specified
in **,

Abort When this step is terminated, the step is
aborted and the sequence is terminated.

Note If the position of a case with a Goto # instruction is changed or the position of a

case referenced by a Goto # instruction is changed, the corresponding Goto
number is automatically updated.
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1,2, 3... 1. Double-left-click on a Next setting for a step. Alternatively, select the Next
setting and press Return or select Field from the Edit menu or press Alt+E
followed by F.

ait ! Send Meszage i Feoy Mezzage i Rezponsze I Mest i Error i
SD[21)1 R [21]1 Tes End  Abort
SO[200-1 R 20) 1 Tes Mext  [FIE
SD[21)1 R[21]1 Tes End  Abort

2. The Next Process dialog is displayed.

Select the next process from the Jump option buttons. In the event of ‘Goto’
being selected, enter a case number in the corresponding field. The Next
option cannot be selected for the last step.

3. Selectthe OK push-button to accept the settings, or the Cancel push-button
to leave the settings unchanged.

Use the following procedure to set the next transit step when the step is
terminated abnormally. When a step is terminated normally, control is passed to
the next step based on the specification of the next process.

If a receive matrix is also set in a receive message, control is passed to the next
step based on the setting in the error process for error termination.

The following four types of contents can be set.

Error Process

Error process

Processing details

End

When this step is abnormally
terminated, the sequence is terminated.

Next

When this step is abnormally
terminated, the next step is executed.

Goto **

When this step is abnormally

terminated, control is passed to the step
number specified in **.

Abort When this step is abnormally
terminated, the step is aborted and the
sequence is terminated.

Note If the position of a case with a Goto # instruction is changed, or the position of a
case referenced by a Goto # instruction is changed, the corresponding Goto
number is automatically updated.

1,2, 3... 1. Double-left-click on an Error setting for a step. Alternatively, select the Error
setting and press Return or select Field from the Edit menu, or press Alt+E
followed by F.

ait ! Send Meszage i Feoy Mezzage i Rezponsze I I et i Error i
SD[21)1 R [21]1 Tes Mext  Abort
SO[200-1 R 20) 1 Tes Mext (R
SD[21)1 R[21]1 Tes End  Abort
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2. The Error Process dialog is displayed.

E i Paiscess

= i
G [0 e
e

" End
" Ahort

Select the next process from the Jump option buttons. In the event of ‘Goto’
being selected, enter a case number in the corresponding field. The Next option
cannot be selected for the last step.

3. Selectthe OK push-button to accept the settings, or the Cancel push-button
to abort the operation.
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SECTION 8
Editing Send & Receive Messages and Receive Matrices

This section describes editing and managing send/receive messages and receive matrices.
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8-1 Edit a Message

8-1-1 Display a Message

e
b

L

Use the following procedure to display a message within the message list.

1,2, 3... 1. Double-left-click on the protocol list to show all protocols.

2. Double-left-click on the protocol containing the send and receive message
lists, located after the sequences.

3. Double-left-click on the send message list icon or receive message listicon
to display all messages in the right pane.

Each setting associated with a message can be edited. The Copy and Paste
operations can be used to set the same settings of one of the messages already
in existence, or to set similar settings of one of the messages already in
existence. Refer to Section 8-2-3 Cut/Copy/Paste Messages in a Message List
for further information.

8-1-2 Amend a Message

The settings that can be made for messages using SYSMAC-PST are shown in
the following table.

Attribute Content
Header <h> Type None, Code, ASCII, HEX
Data
Terminator <t> Type None, Code, ASCII, HEX
Data
Check Code <c> Type None, LRC, CRC-CCITT, CRC-16, SUM (1 byte), SUM (2 bytes),
SUM2 (1 byte), SUM2 (2 bytes)
Default 0 to 255 if Type is LRC, SUM (1 byte), SUM2 (1 byte)
0 to 65535 if Type is SUM (2 bytes), SUM2 (2 bytes) or CRC-16. Not
applicable for CRC-CCITT.
Conversion Reverse Order
Data Type: BIN, ASCII
Length <I> Type None, 1 byte, 2 bytes
Default 0 to 255 if Type is 1 byte; 0 to 65535 if Type is 2 bytes
Conversion BIN, ASCII
Address <a> Type None, Constant, ASCII, Constant HEX, Variable, Variable ASCII, Variable
HEX, Variable (Reverse), Variable ASCII (Reverse), Variable HEX (Reverse)
Data
Data Message Part
Header <h> Use the following procedure to set the Header (data that indicates the beginning
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of the message). Data types ASCII, HEX and Code are available.

1,2,3... 1. Double-left-click on a Header <h> setting for a message. Alternatively,
select the Header <h> setting and press Return or select Field from the Edit
menu or press Alt+E followed by F.

'lhm. MName Hnmijnmm-I-
[l 00001 " [2e00]
F SOEELY i [2=00]
bt B i [2400]
Hel S0 200
FE 0L R [2=001]
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2. The Message Header <h> dialog is displayed.

Messape Header che

Select a header type in the Type drop-down list (refer to Code, ASCII and
HEX following) and set Data field.

3. Selectthe OK push-button to accept the settings, or the Cancel push-button
to leave the settings unchanged.

r

one
If ‘None’ is selected in the Type drop-down list, no data is set to a header.

ode
If ‘CODE’ is selected in the Type drop-down list, a special code can be assigned
to the header by selecting the Edit... push-button.

()

linpeut sl Coode

[FF Clear | Dickete| ok |
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westh |0 e | madosd | oadss |
ChrE ETH beis HAE | OMeRS

(WM. E0T ot eR | mie s | oanus
MEEND | odes | mizETE |

pieack | oos | moaoon |
MOFEEL | itk DLE ET|
06 B3 ol D Bz 508 | owmEDEL

The Input Control Code dialog is displayed. Select a push-button associated
with one of the special codes. Up to four special codes may be entered, these
appear at the top of the dialog. If afifth special code is entered, the oldest entry is
lost. Any of the four codes can be directly amended by selecting the codes. this
inserts a cursor. The amended code is inserted at this point. Select the Clear
push-button to clear all special codes and start again. Select the Delete push-
button to delete the last special code entered. Selectthe OK push-button to ac-
cept the special codes entered or the Cancel push-button to leave the settings
unchanged.

Accepted codes entered are subsequently displayed in the Data field within the
Message Header <h> dialog.

ASCII

If ‘ASCII’ is selected in the Type drop-down list, an ASCII character can be
assigned to the header. Type in ASCII characters (up to four characters) in the
Data field and press Tab.
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HEX
If ‘HEX' is selected in the Type drop-down list, hexadecimal data can be
assigned to the header by selecting the Edit... push-button.

Eréerad 2 Ejpla: T2 A Bybare |

The HEX Entry dialog is displayed. Select a push-button associated with one of
the Hexadecimal digits or press 0to 9, Ato F. Up to eight digits may be entered,
these appear in the field at the top of the dialog. A zerois added to a Hex entry for
an odd number of digits entered. If the buffer is full, the values are shifted left and
the truncating indicator in the status bar is momentarily displayed. Any of the
eight digits can be directly amended by selecting the digits to insert a cursor. The
next digit entered is inserted at this point. Select the Clear push-button to clear
all digits and start again. Select the Back push-button to delete the last digit en-
tered. Select the OK push-button to accept the digits entered or the Cancel
push-button to leave the settings unchanged.

Accepted codes entered are subsequently displayed in the Data field within the
Message Header <h> dialog.

Terminator <t> Use the following procedure to set the Terminator (data that indicates the end of
the message). The Data types Code, ASCII and HEX are available.

1,2, 3... 1. Double-left-click on a Terminator <t> setting for a message. Alternatively,
select the Terminator <t> setting and press Return or select Field from the
Edit menu, or press Alt+E followed by F.

~ | Message Hame | Header <hy | Temiralo o |
PRS00 i |20

. LI e EZl]
MESDILY ngt |3400]

& EM L nE

MRS " [2A0D]

PR 1 " |2A00|

2. The Message Terminator <t> dialog is displayed.

Messape Terminabod <1 :
| 0K I
R Cancsd
Diaba
[ |

Select a terminator type in the Type drop-down list and set Data field. (these
are discussed in the Header <h> paragraphs previously).

3. Selectthe OK push-button to accept the settings, or the Cancel push-button
to leave the settings unchanged.

Check Code <c> Use the following procedure to specify an error check code calculation method.
The Check Code types LRC, CRC-CCITT, CRC-16, SUM (1 byte), SUM (2
bytes), SUM2 (1 byte), SUM2 (2 bytes), are available.
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Length <I>

1,2, 3...

1,2, 3...

1. Double-left-click on a Check code <c> setting for a message. Alternatively,

select the Check Code <c> setting and press Return or select Field from the
Edit menu, or press Alt+E followed byF.

Psace Mans | Haade oo | Teminaton cix | Check code <os |
SO00)_1 = |40 LAC |H parity [0 Byee 550
GOnes|_1 = [2400] LAC [H 2Hye= 550
SO0 Rcl [2400]

BOi42L1 e [2400] LA [H parin 28wz H50)
SOmLT = [2400] LAC |H paiy 028 yke 25C]

. The Error Check Code <c> dialog is displayed.

I~ | Ravera idal

Diatm Type e
coEN 6

Select a check code type in the Type drop-down list. For all types except
‘CRC-CCITT the Default fields become active. For all types except ‘None’,
the Data Type options become active.

. For types ‘LRC’, ‘CRC-16’, ‘SUM (1 byte)’, ‘SUM (2 byte)’, ‘SUM2 (1 byte)’

and SUM2 (2 bytes), enter the Default number of words for the check code
calculation range. For ‘LRC’, ‘'SUM (1 byte)’ and ‘SUM2 (1 byte)’ the range is
0to 255. For ‘SUM (2 byte)’ and ‘SUM2 (2 byte)’, ‘CRC-16’ the range is 0 to
65535.

. For all types other than ‘None’, select the BIN conversion type or ASCII

conversion type. For ‘LRC’, ‘SUM (1 byte)’ and ‘SUM2 (1 byte)’, BIN refers
to a binary data type (1 word) and ASCII refers to an ASCII data type (2
words). For ‘CRC-CCITT’, ‘CRC-16’, ‘SUM (2 byte)’ and ‘SUM2 (2 byte)’,
BIN refers to a binary data type (2 words) and ASCII refers to an ASCII data
type (4 words).

. Select the Reverse Order check box to set the reverse check code. This

check box is not applicable if the Type setting is ‘LRC’, ‘SUM (1 byte)’,
‘SUM2 (1 byte)’ and the Data Type setting is set to BIN.

. Selectthe OK push-button to accept the settings, or the Cancel push-button

to leave the settings unchanged.

Use the following procedure to set the Length (the number of bytes of the
message). The data length is the length following the Length <I> setting in a
frame and is calculated automatically at send processing. The Length <I> data
is added when sending. The Length types 1 byte or 2 bytes are available. The
Conversion types BIN and ASCII are available.

1. Double-left-click on a Length <I> setting for a message. Alternatively, select

the Length </I> setting and press Return or select Field from the Edit menu,
or press Alt+E followed by F.

Heacer chy | Temingtor oy | Check code ces [Lenghab |
w2 LRCH perbily| ke AS0) (01 Buke B
o RN [ CLACH pelyIO|®te ASC]

' [2800] LFC H peaiy)(0f|2Bwe ASC)  [255][16pe BIN)
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2. The Message Length <I> dialog is displayed.

Message Length <b

RSN
- i Cang=d
Corwersion

= RIN 1 HECH |

Select a length type in the Type drop-down list. For ‘1 Byte’, the data size of
thelengthis setto one word. For ‘2 Bytes’, the data size of the length is setto
two words.

3. Enter the length in the Default field. The range is 0 to 255 for ‘1 Byte’ or 0 to
65535 for ‘2 Bytes'.

4. Select the BIN conversion type or ASCII conversion type.

5. Selectthe OK push-button to accept the settings, or the Cancel push-button
to leave the settings unchanged.

Address <a> Use the following procedure to set the effective address (unit number or other
information to be used as the message destination). The effective Address
types ‘None’, ‘Constant ASCII’, ‘Constant HEX’, ‘Variable’, ‘Variable ASCII’,
‘Variable HEX', ‘Variable (Reverse)’, ‘Variable ASCII (Reverse)’ and ‘Variable
HEX (Reverse)’ are available.

1,2, 3... 1. Double-left-click on an Address <a> setting for a message. Alternatively,
selectthe Address <a> setting and press Return or select Field from the Edit
menu or press Alt+E followed by F.

Chach code oo | Langti <k Aidnae: 2a0
LA [H panlp| |DE2Byte ASC| (01 Bybe B

LRE (M o 281 ASE] _(1C12Bxe= BIFY A(112)
LRC [H pailp| IDE2Ey1e ASC| (255 [1Byk= BIMIAM 12]
LRC H parity| | D¥2Ey1e ABC| FA112|
LRC [H panip||DE2Eyie 45C) FANL2

2. The Message Address <a> dialog is displayed.

Mesrage Addrazs cax
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Select an effective address type in the Type drop-down list.
3. For the ‘Constant ASCII’ type, enter up to four ASCII characters

For the ‘Constant HEX’ type, select the Edit HEX... push-button to enter
HEX values into the Data field (the Edit HEX... push-button appears in place
of the Edit Variable... push-button and Edit Length... push-button).

Hes Enbiy
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The HEX Entry dialog is displayed. Select a push-button associated with
one of the Hexadecimal digits or press 0t0 9, Ato F. Upto eight digits may be
entered, these appear at the top of the dialog. A zerois added to a Hex entry
for an odd number of digits entered. If the buffer is full, the values are shifted
left and the truncating indicator in the status bar is momentarily displayed.
Any of the eight digits can be directly amended by selecting the digits to
insert a cursor. The next digit entered is inserted at this point. Select the
Clear push-button to clear all digits and start again. Select the Back
push-button to delete the last digit entered. Select the OK push-button to
accept the digits entered or the Cancel push-button to leave the settings
unchanged.

For the ‘Variable’ types, compose a data size using the Edit Variable...
push-button and Edit Length... push-button. The Channel dialog is
displayed.
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Setting of Variables

X Y

Editing data size (Y)

(Byte unit)

Type: R ()
— Type: yN+x
L—— Type: *

Editing effective address (X)

(Word unit)

Type: R (), W ()

[ Top address

— Data ——— — Linear expres-
sion including N
Address:

When selecting + .
words: Designate Designate y and x
the area (CIO, LR, y=0 to 255

HR, AR, DM, EM) x=0 to 255

(see note) and the
word.

yN+x

No designation
when 11, 12, O1, or
02 is selected.

No designation
when an operand is
selected.

Example
Direct designation: R (CIO 0000+N+1)
Link word designation: R (I11+2N+1)

Type: yN+x
Designate y and x
y=0 to 255

x=0 to 255

Type: *

Note Area code for word designation

CIO:
LR:
HR:
AR:
DM:

1/0 relay, internal auxiliary relay, and special auxiliary relay
Link relay

Holding relay

Auxiliary memory relay

Data memory

Setting [Channel] Dialog Box
a) Select Read R () or yN+x in the [Type] field.

b) Select an effective address type (“Channel”, ”I1”, 712", "01”, "02”, or
"Operand”) from the [Address] drop-down list in the [Data (D)] field. If
“Channel” is selected, select an area code (CIO, LR, HR, AR, DM or
EMxx) from the [Area] drop-down list. Set a value in the [Channel #] field.

c) Designate an offset from the top word (designated in the above [Data]
field) in the [Primary Expression (yN+x)] field. Input y and x.

d) Pressthe [OK]buttonto confirm the [Channel] dialog box or [Cancel] but-
ton to cancel the process.

Note If the [EMxx] option is selected from the [Area] drop-down list, be sure to input
the bank number (0 to F) in the [EM Bank #] field. The maximum number of the
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4. Press the [OK] button to confirm the setting or [Cancel] button to cancel the
process.

Note The maximum number of EM banks that can be specified in the EM Bank # field

is dependant on the PLC selected.

Amend the settings as necessary, described following, and select the OK
push-button to accept the settings from the Channel dialog, or the Cancel
push-button to leave the settings unchanged.

5. Selectthe OK push-button to accept the settings from the Message Address
<a> dialog, or the Cancel push-button to leave the settings unchanged.

When specifying a word address, the address types that can be selected from
the Address drop-down list are ‘Channel’, ‘I1’, ‘12’, ‘O1’, ‘02 or ‘Operand’. If
Channel is selected as the Address Type, a setting in the Area drop-down list
and a value for the Channel# field are required.

For a Send Message, the Area and Channel# settings should correspond to the
area specified in the second operand of the PMCR instruction and the effective
address of the first word.

For a Receive Message, the Area and Channel# settings should correspond to
the area specified in the third operand of the PMCR instruction and the effective
address of the first word.

The parameters for the Primary Expression (yN+x) fields define the channel off-
set.

Use the following procedure while editing a Send Message.
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1,2, 3...

1,2, 3...

1,2, 3...

1. Select the variable type from the Type options. If the Read R () option is se-

lected, specify an address type from the ADDRESS drop-down list. Area
setting and Channel# setting.

. Enter the y and x parameters in the Primary Expression (yN+x) fields. If the

Read R() option is selected, the permitted ranges are as follows:

If the ‘Operand’ address type is selected, the y parameter must not exceed
128. If the y parameter is 0, the x parameter must not exceed 128. If the y
parameter is greater than 0. the x parameter must not exceed 127.

If one of the other address types is selected, the xand y parameters must not
exceed 127.

If the yN+x option is selected, the x and y parameters must not exceed 255.

Use the following procedure while editing a Receive Message.

1. Select the variable type from the Type options. If the Read R () option or the

Write W () option is selected, specify an address type from the Address
drop-down list. Area setting and Channel# setting.

. Enter the y and x parameters in the Primary Expression (yN+x) fields. If the

Read R () option or the Write W () option is selected, the permitted ranges
are as follows:

If the ‘Operand’ address type is selected, the y parameter must not exceed
128. If the y parameter is 0, the x parameter must not exceed 128. If the y
parameter is greater than 0, the x parameter must not exceed 127.

If one of the other address types is selected, the xand y parameters must not
exceed 127.

If the yN+x option is selected, the x and y parameters must not exceed 255.

Use the following procedure to set the message.
1. Double-left-click on a Data setting for a message. Alternatively, select the

Data setting and press Return and select Field from the Edit menu, or press
Alt+E followed by F.
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2. The Message Data dialog is displayed.
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The Message data dialog allows the composition of a message to be edited.
Insert a message name in the Message Name field.
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3. Selectthe OK push-button to accept the settings, or the Cancel push-button
to leave the settings unchanged.

The Data settings are color coded: message data associated with a Check Code
is displayed in blue, message data associated with a Length is displayed in red,
message data associated with both Check Code and Length is displayed in ma-
genta.

The Insert toolbar provides the following operations to be included in the mes-
sage.

The Header <h> button inserts the header setting into the message via the
Message Header <h> dialog described previously. The header is automatically
placed at the top of the list. If a header already exists in the message, it is not
possible to select this button.

The Terminator <t> button inserts the terminator setting into the message via
the Message Terminator <t> dialog described previously. The terminator is
automatically placed at the bottom of the list. If a terminator already exists in the
message, it is not possible to select this button.

The Check Code <c> button inserts the check code setting into the message via
the Message Check Code <c> dialog described previously. If a check code is
entered after the terminator, the check code is placed at the bottom of the list. Ifa
check code already exists in the message, it is not possible to select this button.

The Length <I> button inserts the length setting into the message via the
Message Length <I> dialog described previously. If alength already exists inthe
message, it is not possible to select this button.

The Address <a> button inserts the effective address setting into the message
via the Message Address <a> dialog described previously. If an effective
address already exists in the message, it is not possible to select this button.

The Control Code button allows a special code to be inserted into the message
via the Input Control Code dialog, described previously.

The HEX button allows hexadecimal characters to be inserted into the message
via the HEX Entry dialog, described previously.

The ASCII button allows ASCII characters to be inserted into the message via
the ASCII Entry dialog.

ASCH Erdrp

Insert valid ASCII characters into the field. Select the OK push-button to accept
the characters, or the Cancel push-button to abort the operation.

The Message Variable button allows a message address to be inserted into the
message via the Message Variable dialog.

Use the following procedure to set the message variable. The message variable
types ‘Variable’, ‘Variable ASCII’, ‘Variable HEX, ‘Variable (Reverse)’, ‘Variable
ASCII (Reverse)’ and ‘Variable HEX (Reverse)’ are available.
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1. Left-click the Message Variable button to display the Message Variable dia-
log.
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2. Select a Variable Type in the Type drop-down list.

3. Compose a data size using the Edit Variable push-button and Edit Length
push-button.

4. Edit the settings in the Channel dialog, as described previously for editing
the Message Address <a>.

5. Select the OK push-button to accept the settings in the Message Variable

dialog, or select the Cancel push-button to close the dialog without saving
the changes.

Note If an insertion is made in the Message Data dialog when a message part has

already been selected, the insertion is placed before the selection.

Provided either a check code or length has been specified in the message, a
check code or length can be associated to a message entry by selecting a
message entry and clicking on the Check Code push-button or the Length
push-button. A check code or length can be applied to a range of message
entries by pressing Shift and selecting another message entry to extend the
selection. Only items that appear above the Check Code in the list can be
assigned the Check Code. Only items that appear below the Length in the list
can be assigned the Length. Message entries that have a Check Code or Length
specified are displayed with a **" in the appropriate column in the dialog, <c> or
<I>.

To delete a message entry, select the message entry and click on the Delete
push-button.

To complete, select the OK push-button to accept the message data, or the Can-
cel push-button to leave the message data unchanged.

Note Message output data must be less than 257 bytes.



Edit Message Lists Section 8-2

8-2 Edit Message Lists

8-2-1 Display the Send Message and Receive Message Lists
Use the following procedure to display a message within a protocol.

1,2, 3... 1. The send message listand receive message list are listed in the left and right
g pane of the window following all the sequences.
neti 2. Left-click on the send message or receive message list icon in the left pane
bl to show all messages within a message list. Alternatively, double-left-click
y
Lt on the send message list or receive message list icons. Messages are listed
S in the right pane of the window.
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8-2-2 Rename Messages in the List

Use the following procedure to rename a message in the send or receive
message lists. Messages belonging to ‘System’ type protocols cannot be
changed.

1,2, 3. 1. Double-left-click on the Message Name setting to be renamed from the
message list. Alternatively, select the Message Name setting and press
Return or select Field from the Edit menu or press Alt+E followed by F. The
current message name becomes an editable field.
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2. Type in anew name for the message and press Return or select Accept from
the Edit menu, or press Alt+E followed by A. Itis possible to select a portion
of the current message name and overtype. The new message name must
not exceed 10 characters.

8-2-3 Cut/Copy/Paste Messages in a Message List

Use the following procedure to copy a message. Messages within ‘System’ type
protocols can be copied, but the protocol type changes to ‘User’ once pasted
into a message list.

; 1,2,3... 1. Selectthe icon of the message to be copied, either from the send message
list or the receive message list. More than one message can be selected by
pressing Shift and selecting another message to extend the selection, or by
pressing Ctrl and selecting another message to add to the selection.

o — 2. Select the Copy button from the Toolbar or press Ctrl+C or press Alt+E

nehie followed by C. Alternatively, select Copy from the right mouse button dialog
or select Copy from the Edit menu.

AL 3. Select amessage list or display the messages in the right pane, to which the

e copied message or messages are to be pasted.
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4. Select the Paste button from the Toolbar or press Ctrl+V or press Alt+E
iﬂ;l followed by P. Alternatively, select Paste from the right mouse button dialog
or select Paste from the Edit menu. The pasted messages are placed at the

end of the associated message list.

Ensure that another Copy or Cut operation does not take place during this proce-
dure as this erases the current copy operation.

Use the following procedure to cut a message. Messages within ‘System’ type
protocols cannot be deleted.

™ 1,2, 3... 1. Select the icon of the message to be deleted, either from the send message
L list or the receive message list. More than one message can be selected by
pressing Shift and selecting another message to extend the selection, or by
‘+ ressing Ctrl and selecting another message to add to the selection.
p

= 2. Select the Delete button from the toolbar or press Delete or press Alt+E
followed by D. Alternatively, select Delete from the right mouse button
dialog or select Delete from the Edit menu. Select the OK push-button from
the confirmation dialog to confirm deletion or the Cancel push-button to
cancel the deletion.

A message can also be deleted by selecting the Cut button from the Toolbar or
pressing Ctrl+X or press Alt+E followed by T. Alternatively, select Cut from the
right mouse button dialog or Cut from the Edit menu. Select the Paste button
from the Toolbar or press Ctrl+V , or press Alt+E followed by P to retrieve the last
delete action using the Cut operation. Alternatively, select Paste from the right
mouse button dialog or select Paste from the Edit menu. The pasted messages
are placed at the end of the message list.

8-3 Edit a Receive Matrix

Use the procedures described in the following paragraphs to set a receive matrix
when more than one received message is expected and the next process is to be
changed for each receive message.

8-3-1 Display a Receive Matrix

Use the following procedure to copy a message in a receive matrix case.
Messages within ‘System’ type protocols can be copied, but the protocol type
changes to ‘User’ once pasted into a message list.

RS 1,2,3... 1. Double-left-click on the protocol listicon to show all protocols. Alternatively,
seaal select the protocol list in the left pane.

2. Double-left-click on the protocol icon containing the send and receive

- message lists, located after the sequences. Alternatively, select the
protocol in the left pane.

Iﬁl 3. Double-left-click on the matrix listicon to display the matrix cases in the right
pane. Alternatively, select the matrix list in the left pane.

. 4. Double-left-click on the matrix cases icon to display the individual cases in

[: ] the right pane. Alternatively, select the matrix in the left pane.

8-3-2 Creating a New Case for a Receive Matrix
Use the following procedure to create a new message in a receive matrix.

@ 1,2, 3. 1. Double-left-click on the matrix list icon. Alternatively, select the matrix listin
the left pane.

: 2. Select a matrix with the right mouse button and select Create Matrix Case.

8-3-3 Specifying a Message in a Receive Matrix from the Receive
Message Lists

Use the following procedure to add a message to a receive matrix.
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1,2, 3...

1.

2.

. Select a message from the drop-down list.

Double-left-click on a matrix case to show all cases. Alternatively, selectthe
matrix in the left pane.

Double-left-click on a Receive Message setting. Alternatively, select the
Receive Message setting and press Return or select Field from the Edit
menu or press Alt+E followed by F.

% ! Caze Number i Receive Meszage ! Mest Process i
[+] oo [F Msq 2 H_E[Gc.m 0
[=+] 01 i ot O
[=] 02 EditRxMsg2 . [End

- Fix bdzg 1

=+ 03

E_& R bag 2 o

04 RxMszg 3 End
[=] 05 Fix Mzg 4 End
[+] o0& Fix Msg 3 Mext
[l o Fix bzg B B

Select New... from the
drop-down list to create a new receive message, or select Edit... from the
drop-down list to edit an existing receive message. The Message Data
dialog is displayed, as described previously.
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8-3-4 Cut/Copy/Paste Cases in a Receive Matrix

[+

1,2, 3...

Use the following procedure to copy a receive matrix case in areceive matrix list.

1.

Select the icon of the case to be copied. More than one case can be
selected by pressing Shift and selecting another case to extend the
selection, or by pressing Ctrl and selecting another case to add to the
selection.

. Select the Copy button from the Toolbar or press Ctrl+C or press Alt+E

followed by C. Alternatively, select Copy from the right mouse button dialog
or select Copy from the Edit menu.

. Select a receive matrix or display the matrix case in the right pane, into

which the copied receive matrix case or cases are to be pasted.

. Select the Paste button from the Toolbar or press Ctrl+V or press Alt+E

followed by P. Alternatively, select Paste from the right mouse button dialog
or select Paste from the Edit menu. The pasted cases are placed at the end
of the associated message list.

Use the following procedure to cut a message in a receive matrix case. Mes-
sages within ‘System’ type protocols cannot be deleted.
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[_'] 1,2, 3. 1. Select the icon of the case to be deleted. More than one case can be
selected by pressing Shift and selecting another case to extend the
selection, or by pressing Ctrl and selecting another case to add to the
selection.
¥ I 2. Selectthe Cut button from the Toolbar or press Ctrl+X or Alt+E followed by T.

Alternatively, select Cut from the right mouse button dialog or select Cut
from the Edit menu.

E! Select the Paste button from the Toolbar or press Ctrl+V or press Alt+E followed
by P to retrieve the last delete action using the Cut operation. Alternatively,

select Paste from the right mouse button dialog or select Paste from the Edit

menu. The pasted cases are placed at the end of the associated matrix case.

8-3-5 Define the Next Case in a Receive Matrix
Use the following procedure to define a new case in a matrix.

[: ] 1,2, 3... 1. Select the matrix icon in the left pane, or more than one case in the right
; pane or a free area in the cases list of the right pane, with the right mouse
button and select Create Matrix Case....

Use the following procedure to edit the next process.
[: ] 1,2, 3... 1. Double-left-click on a matrix to show all cases. Alternatively, select the
; matrix in the left pane.

2. Double-left-click on a Next Process setting. Alternatively, select the Next
Process setting and press Return or select Field from the Edit menu, or
press Alt+E followed by F.
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3. The Next Process dialog is displayed.

i
£ [0 ey
e

- End
" Ahot

Select the next process from the Jump option buttons. In the event of ‘Goto’
being selected, enter a case number in the corresponding field. An invalid
case number entered in this field results in a Goto statement passing control
to the last case in the matrix.

4. Selectthe OK push-button to accept the settings, or the Cancel push-button
to leave the settings unchanged.
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SECTION 9
Managing Protocol Data

This section describes how to manage, save, and retrieve protocol data that has been created, and how to transfer the protocol
data to the PLC.

9-1 Import Protocol Data from PSS-Dos Files ........... .. .. .. i .. 194
9-2 Transfer Protocol Data Between the Computer andthe PSB ....................... 195
9-2-1  Transfer Data from the Computertothe PSB............ ... ... .. ... .... 195
9-2-2  Transfer Data from the PSB to the Computer............................ 196
9-2-3 Display Dataonthe PSB ... ... .. ... . . . . 197
9-3  Compare Protocol Data . .. ... .. e 199
0-4  Print Protocols . . ... ... e 200
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9-1

194

Import Protocol Data from PSS-Dos Files

=

1,2, 3...

Note

Protocol data from the SYSMAC-PST predecessor application ‘PSS Dos’ can
be imported into SYSMAC-PST by loading PSS-Dos files into SYSMAC-PST
(PSS-Dos files may be loaded into SYSMAC-PST, but the file may not be
changed).

The PSS-Dos application is able to save and retrieve many types of files. These
files are listed as follows, and are opened in SYSMAC-PST as a Project so that
protocol data may be copied.

Type of PSS-Dos file File extension
PSS-Dos Protocol files *.pts
A PSS-Dos Protocol file *pt1
PSS-Dos Trace files *.ptr

Use the following procedure to import Protocol data from PSS-Dos files.

1. Select Open from the File menu or click on the Open button from the
Toolbar. Alternatively, a PSS-Dos file can be opened by pressing Ctrl+O or
press Alt+F followed by O.

2. The Open dialog is displayed.

Lockin: |23 Pst =l & e [
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Filez af lwpe: | PST Project Files [* psw) _'_! Cancel I

F5T Project Files [* psw]
(PSS005 Protocol Files [* ptz
PS5005 Pratocol Files [7.pt1]
PSSD0S Trace Files [%.ptr]
All Files [*.%]

Select a file type from the Files of type: Drop-down list box.

3. Select a file from the Open dialog list that corresponds with the PSS-Dos file
type. The currentfolder can be changed by selecting another folder from the
Look in: Drop-down list.

4. Click the Open push-button to import a PSS-Dos file with the specified
filename, file type and location. Click the Cancel push-button to close the
Open dialog without opening a project.

The PSS-Dos file that has been opened does not alter in content, and is made
into a project with the exception of a PSS-Dos trace file. For instance, opening a
PSS-Dos protocol file in SYSMAC-PST, a new project is created containing that
protocol, with heading details from the *.pt1 file within the project properties.
PSS-Dos trace files must be uploaded to a project, refer to Section 10 Trace/
Monitor although they can be viewed when opened as part of a SYSMAC-PST
project.

The setting data imported from the PSS system setting file cannot be copied to
another communications port.
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9-2 Transfer Protocol Data Between the Computer and the

PSB

In order to transfer protocol data between the computer and the PSB, ensure
that the computer is connected to a PLC, and that configuration and communica-
tion settings are correct. Refer to Section 6. Hardware Configuration for details.

9-2-1 Transfer Data from the Computer to the PSB

-+ g+
-+ i
-+ g+

& Caution

&Caution
& Caution

1,2, 3...

Confirm safety at the destination node before transferring a protocol to another
node or editing the I/O area. Doing either of these without confirming safety may
result in injury.

Confirm that no adverse effect will occur in the system before changing the oper-
ating mode of the PLC. Not doing so may result in an unexpected operation.

Check the user protocol for proper execution before actually running it in the
Unit. Not checking the protocol may result in an unexpected operation.

Use the following procedure to download protocols to the PSB from the comput-
er.

1. Double-left-click the protocol list icon to list the protocols in the right pane.
Alternatively, select the protocol list in the left pane.

2. Select a protocol to download. Multiple protocols can be selected for
printing by pressing Shift and selecting another protocol to extend the
selection, or by pressing Ctrl and selecting another protocol to add to the
selection.

3. Select the Download Protocols button on the toolbar. Alternatively, select
Download Protocols To PSB from the File menu, or press Alt+F followed by
D. The Protocol Download To PSB dialog is displayed.

Pratoeol Dowaload To PSE
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4. Prior to download, a password can be applied to protect the protocol. Select
the Password Protection Required check box to enable password
protection. Enter a password in the Password field (up to eight characters).
Enter the password in the Confirmation field to confirm the action.

5. Click the OK push-button to accept the settings and download the protocol.
Click the Cancel push-button to close the dialog without changing the
settings.

6. If the protocols already in the PSB are password protected, the user is
required to enter the password before the new protocols can be
downloaded.

The downloading of protocols to the PSB can be dependent on the capacity limit
of the PSB. To reduce the size of protocol data downloaded to the PSB, ensure
the Include Protocol Source field of the Protocol Download To PSB dialog is not
set. The amount of protocol data to be downloaded can be analysed via the Ob-
ject Code Size dialog.

Use the following procedure to analyse the amount of protocol data to be down-
loaded to the PSB.
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.ﬂ'.i;l 1,2, 3. 1. Select the Object Code Size button from the toolbar. Alternatively, select
Display Object Code Size from the File menu or press Alt+F followed by B.

2. The Object Code Size dialog is displayed.

Object Code Size B3|
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! @ Mew Protocol 4974 14023
" & Mew Protocol 1 103 334
- & Mew Protocol 2 734 325
- & Mew Protocol 3 F3 Fa
@ Mew Protocol 4 A3 53
@ Mew Protocol 5 1910 9151
T emp Controller [ES ) 3376 4510
v Include Source Object code size !582?
S
B
Ok PSE Memoary B s

Cloze

All the protocols within the protocol list are listed in this dialog. Select a protocol.
Multiple protocols can be selected by pressing Shift and selecting another proto-
col to extend the selection, or by pressing Ctrl and selecting another protocol to
add to the selection. As the number of protocols selected increases, the Object
code size field and the PSB Memory progress indicator updates to provide a to-
tal amount to download. When the amount nears the PSB limit, the red box by
the progress indicator illuminates.

3. To reduce the size of protocol data downloaded to the PSB, ensure the
Include Source field is not set.

Note To reduce the protocol data size to be transmitted to the PSB, turn off
the check mark in the [Include Source] box. Once the [Include
Source] box is turned off, protocol data cannot be read from the PSB.

4. On completion, select the Close push-button. A download to the PSB can
now take place.

Note IF ‘Invalid’ appears in the Obj (byte) or Obj+Src (byte) values, the object could
not be created.

9-2-2 Transfer Data from the PSB to the Computer

Use the following procedure to upload protocols to the computer from the PSB.

i 1,2, 3. 1. Double-left-click on the devices icon.
H 2. Double-left-click on the associated PLC icon.
3. Select the PSB icon with the right mouse button and click on the Upload
! Protocols From PSB option or select Upload Protocols From PSB from the

File menu, or press Alt+F followed by U.
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4. Ifthe protocol data was originally downloaded with password protection, the
password must be entered in the PSB Password dialog prior to upload.
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“Uploading Protocol from PSB” will be displayed in the status bar. Once upload-
ing is completed, uploaded protocols are uploaded into a new project window.
Uploaded data cannot be directly edited but instead can be pasted into a project
for editing. The uploaded information is saved as an Uploaded Protocol Data file
and can be opened at a later time in the same manner as a project.
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&Caution If the data format of each message item is set to the control code/ASCII format,
that portion will be displayed in the hexadecimal format when the protocol is read

from the PSB to the personal computer.
Example: .... “1” when read to a personal computer: .. ..... [31]
SOH when read to a personal computer: ..... [01]

9-2-3 Display Data on the PSB

Use the following procedure to display protocol data within the PSB.

1,2, 3. 1. Double-left-click on the devices icon.
2. Double-left-click on the associated PLC icon.

3. Select the PSB icon with the right mouse button and click on the Display
PSB Protocols option or select Display PSB Protocols from the File menu or

press Alt+F followed by L.
4. The PSB Protocol List dialog is displayed, listing the protocols on the PSB
and the sequence range.

B
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Click the OK push-button to close the dialog.
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9-3 Compare Protocol Data
Protocol data saved in the computer can be compared with the protocol data that
is stored in a PLC.
Use the following procedure to compare protocol data.
;@ii 1,2, 3... 1. Select the Compare button on the toolbar. Alternatively, select Protocol
Compare from the File menu or press Alt+F followed by T.
2. The Compare dialog is displayed.
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Select the Open 1... push-button on the left side of the dialog or press Alt+1 to
open a project to compare. Alternatively, select the System Protocols
push-button or press Alt+S to open the predefined coded system protocols.

3. If the Open 1... push-button is selected, the Open dialog is displayed.
Select a project to open. Refer to Section 5 Project Creation and Display for
instructions on how to open a project. The protocols within the opened
project are listed on the left side of the dialog.

4. Selectthe Open 2... push-button on the right side of the dialog or press Alt+2
to open a project to compare against the first, ensuring the project names
are the same. Alternatively, select the Upload PSB Protocols push-button
or press Alt+U to open the protocols from the PSB (refer to Section 9-3
Transfer Protocol Data Between the PLC and the PSB for further
information).

5. If the Open 2... push-button is selected, the Open dialog is displayed.
Select a project to open. Refer to Section 5 Project Creation and Display for
instructions on how to open a project. The protocols within the opened
project are listed on the right side of the dialog.

6. Set the Ignore Source Information check box or press Alt+l to exclude
source information, such as meaningful names specified to protocols, as
part of the comparison. Set the Ignore Protocol Type (System/User) check
box or press Alt+T to exclude the protocol type as part of the comparison (for
instance, a system protocol that is copied as a user protocol with identical
content would be raised as a difference if this check box was not set).

7. Selectthe Compare push-button or press Alt+M to compare the two sets of
protocols. The results of the comparison are displayed within the Compare

dialog.
Mew Protocod 2
27 i J] The Same e Prococcd 4
@ Corimler [E2100 ) Hew Pickoccl 5
A Intedl Sigral Procmsece (K37 | L Tenp Cantale: [£5 )| RIS

8. Select the Close push-button or press Alt+C to close the dialog.
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9-4 Print Protocols

Protocols can be printed directly from the Protocol Support Software. Use the
following procedure to print a protocol.

o4 1,2, 3.. 1. Double-left-click the protocol list icon to list the protocols in the right pane.
el Alternatively, left-click the protocol list icon in the right pane.

2. Select a protocol to print. Multiple protocols can be selected for printing by
pressing Shift and selecting another protocol to extend the selection, or by
pressing Ctrl and selecting another protocol to add to the selection.

3. If desired, the protocols can be previewed by selecting Print Preview from
the File or pressing Alt+F followed by V. The Preview dialog is displayed
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The following functions can be accessed.

* Select the Next Page push-button or Prev Page push-button to navigate
through the pages of the print-out.

* Select the Two Page push-button to view two pages of the print-out at once.
This push-button then changes to the One Page push-button to revert back.

* Select the Zoom In push-button and the Zoom Out to push-button zoom in
and out of the print-out. Once the Zoom In push-button has been selected, the
One Page push-button is disabled until the default size is re-selected using the
Zoom Out pushbutton.

* Select the Close push-button to close the dialog.

@I 4. Select the Print button from the toolbar. Alternatively, select Print from the
File menu or press Ctrl+P or press Alt+F followed by P. It is also possible to
print directly from the Print Preview dialog by pressing the Print
push-button.
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Note

Note

5. The Print dialog is displayed.
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Select the printer from the Name: drop-down list. Use the Properties
push-button to display the Properties dialog and configure the specific printer
settings. Set the Print to file check box to create a print file instead of printing
hard copy.

6. Select the required print range.

7. Select the required number of copies from the Number of copies: field and
set the collation method in the Collate check box if two or more copies are to
be printed.

The Collate check box is only enabled if supported by the Printer hardware.

8. Click the OK button to print the protocol. Click the Cancel button to close the
dialog without printing the protocol.

Refer to specific Printer documentation for further details on printer
configuration.

Message data may extend beyond the printing frame depending on its length. If
this happens, select [Printer Setting] from the [File Menu] and change the print-
ing setting to landscape or change the printer type.
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SECTION 10

Trace/Monitor
This section describes monitoring PLC words and the transmission line tracing.

10-1 Tracing Transmission Lines . .......... ... . 204
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10-1 Tracing Transmission Lines

Transmission data and transmission signals of up to 670 characters can be
traced to debug sequences.

Tracing Method The following two tracing methods are available.

* Continuous Traces
The trace is executed until stopped. When the trace buffer becomes full during
tracing, data will be discarded starting from the oldest data.

* One-shot Traces
The trace is terminated when the trace buffer becomes full. The entire trace
data from the start of trace remains in the trace buffer.

Trace-related bits Trace related flags are listed in the following table.
Type Port Effective State
Address
Continuous Trace Start/Stop Bit Port A 28902 The continuous trace starts on the rising edge and is

terminated on the falling edge.

Port B 28903 This bit is invalid during one-shot traces.

One-shot Trace Start/Stop Bit Port A 28904 The one-shot trace starts on the rising edge and is
terminated on the falling edge.

Port B 28905 This bit is invalid during continuous traces.
Trace Execution/Completion Flag | Port A 28600 ON: Continuous or one-shot trace being executed.
Port B 28601 OFF: One-shot trace stopped by full buffer (when

One-shot Trace Start/Stop Bit is still on.

Note a) The ON/OFF status of control signals is not sampled accurately.
Use the results as reference only.

b) The ON/OFF status of the RTS, CTS, DTR and DSR signals is
sampled when one character of transmission data is sent or
received. Changes without data transmission or changes during
transmission of one character are not sampled.

c) The ON/OFF status of the CTS and DSR signals may be different
before or after the reception of the finished data of a receive
message.

10-1-1 Start/Stop a Trace

Use the following procedure to start and stop a trace.

EI“ 1,2, 3. 1. Double-left-click on the devices icon.
2. Double-left-click on the Current Configuration setting to select a PLC.
H Alternatively, select the Current Configuration setting and press Return or
select Field from the Edit menu or press Alt+E followed by F.
= ¢+ Project : i Device I Current Ennfiguratinn_l
#3355 Protocal List iR FLC C200HE-CPU42
o Trace List % PCe->PLE Comms
24
& PLC

3. Select the required PLC from the drop-down list and press Return or select
Accept from the Edit menu, or press Alt+E followed by A.

4. Double-left-click on the associated PLC icon.
5. Double-left-click on the PSB icon.

Select the Trace Memory A icon or the Trace Memory B icon, according to
the PLC setup with the right mouse button and click on Start Trace followed
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&Caution

by either Continuous or One-shot from the right mouse button dialog.
Alternatively, select the Continuous or One-shot buttons from the toolbar.
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The Description setting shows the current activity on the PSB.

Change the operating mode of the PLC only after checking that there will be no

influence on the facility. Changing the mode abruptly can have serious or

unexpected results.

6. To stop atrace, Selectthe Trace Memory Aicon or the Trace Memory B icon
with the right mouse button as in step 5, and click on Stop Trace or selectthe

Stop Trace button.

Refer to Section 6 Hardware Configuration for further details of PLC Selection.

10-1-2 Read Trace Data from the PSB

Previously traced data can be uploaded from the PSB to the project. Use the
following procedure to read trace data from the PSB.

e

NEE

1,2, 3. 1. Double-left-click on the devices icon.

2. Double-left-click on the Current Configuration setting to select a PLC.
Alternatively, select the Current Configuration setting and press Return or
select Field from the Edit menu.

- <% Project
#3355 Protocal List

+

B% Trace List

R Dovices)

=@ PLC

x I Device I Current Configuration l

B eLC C200HE-CPU42
¥ PC<->PLE Comms

3. Select the required PLC from the drop-down list and press Return or select
Accept from the Edit menu, or press Alt+E followed by A.

4. Double-left-click on the associated PLC icon.
5. Double-left-click on the PSB icon.

6. Select the Trace Memory A icon or the Trace Memory B icon, according to
the PLC setup with the right mouse button and click on Upload Trace from
the right mouse button menu or select the Upload button from the toolbar.

Refer to Section 6 Hardware Configuration for further details of PLC Selection.
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10-1-3 Analyse Trace Data

Trace information is displayed to assist debugging sequences once it has been
uploaded (refer to Section 10-1-2 Read Trace Data from the PSB).

o=

T il jla

0 1

Gend Message [ | B D1 :0-0 §::E=a
[HEX] 400 20 =0 400 42 30 31 30 30 20 10 34 45 2800

Recere Meszage @0 0MEOD AL
HE<) A 30 2040 4230 024 4

g Humbe 000 0000000000000 00D Wm0 0
ETS TEris Rkt e
s i
OTR

O5R

* Data displayed above is traced from left to right with the leftmost point being
the trace starting point.

* The numbers 0 to 66 at the top row indicate every 10 bytes.

* The send message is shown above and the receive message below. HEX data
is displayed below the ASCII statement.

» Execution step No. will be displayed. If an error occurs when receiving mes-
sages, either “e” or “f” will be displayed in the step number.

* The RS, CS, ER, and DR signals are indicated in red above the dotted baseline
and in blue below the dotted baseline.

Note The ON/OFF state of the control signal is not sampled correctly. Use the sam-
pling results only for reference. The ON/OFF state of the RS, CS, ER, or DR sig-
nal is sampled when one character of the Send or Receive data is sent or re-
ceived. Changes of signals that are not sent or received or changes in one-char-
acter signals that are sent or received are not sampled.

The ON/OFF state of the CS or DR signal may differ depending on whether the
message transmission has been completed or not.

The information displayed for Send Message (HEX) or Receive Message (HEX)
is colored red if an error has occurred. The RTS, CTS, DTR and DSR signals are
colored blue on the dotted baseline, and red if above it.

Use the following buttons to analyse trace data.

To go to the start of the trace, select the Start of Trace button. Alternatively,
select Start of Trace from the right mouse button menu.

To skip the next full page of trace data from the right, select the Fast Rewind
button. Alternatively, select Fast Rewind from the right mouse button menu.

To step the trace from the right, select the Rewind button. Alternatively, select
Rewind from the right mouse button menu.

To step the trace from the left, select the Forward button. Alternatively, select
Forward from the right mouse button menu.

To skip to the next full page of trace data from the left, select the Fast Forward
button. Alternatively, select Fast Forward from the right mouse button menu.
To gotothe end of the trace, select the End of Trace button. Alternatively, select
End of Trace from the right mouse button menu.

The scroll bars at the bottom of the display can also be used to analyse the trace
left and right.

=EEEl2lE =
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10-1-4 Adding a Trace to a Project
An uploaded trace can be added to, and be saved as part of a project. Use the
following procedure to add a trace to a project.

1,2, 3. 1. Upload the trace from the PSB as described in Section 10-1-2 Read Trace

- i Data from the PSB.
2. The trace is displayed. Click in the trace with the right mouse button and
select Properties. The Trace Properties dialog is displayed.

Trace Properties l

General I

g Dezcription:

Trace Lenath:
7D Samples

ITI Cancel Ll Help

Enter a meaningful description for the trace and click on the OK
push-button. Click on the Cancel push-button to abort.

3. Select the uploaded trace with the right mouse button and click on Add to
Project. The trace appears in the project Trace list and can be saved with

the project.

10-1-5 Save Trace Data to File

Use the following procedure to save trace data to a file.

1,2, 3... 1. Select Save As from the File menu, or press Alt+F followed by A.
2. The Save As dialog is displayed.

Save As
Saveim i 5 Pat

{4 c200he. psw

iﬁ] tesh paw

File harme: c200he. paw L..Ef.vi_j
Save az lupe: !F'ST Project Files [* paw] _'_j Cancel i

To ensure only trace data is saved, ensure the Save As type: field is set to
“PSSDOS Trace Files (*.ptr)”. The current folder can be changed by
selecting another folder from the Save in: Drop-down list.

Type a name in the File name: field. Trace data can be overwritten by
selecting any trace data from the Save As dialog list.
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3. Click the Save push-button to save the trace with the specified filename, file

type and location. Click the Cancel push-button to close the Save As dialog
without saving the trace file.

Confirmation is required if a trace file is overwritten. Select the Yes
push-button to overwrite the existing trace file. Selectthe No push-button to
leave the existing trace file unchanged.

10-1-6 Retrieve Trace Data

#E _»
m s a?

208

1,2, 3...

Trace data can be retrieved from afile or from a project. Use the following proce-
dure to retrieve a trace from the trace list.

1. Left-click on the project icon to show the name of the protocol list.

2. Double-left-click on the trace list icon.

3. Double-left-click on a trace within the trace list.

c200he. psw P =]
- +%* Project * | Diezcription Iploaded Size
F'::: Protocal List % | |ploaded 03296166321 670
- -?Q & ploaded 0312/9617.00:17 670
=g Devices B8 Another race 03412/9617:.01:52  B70
=-Ml PLC 1 First upload for ages 06/12/9616:32:43 238
1 rse 8 4w bace 06/12/9516:3331 238
®% First brace of '97 02/01/97 1205344 670
®® Temp controller localfrerote 11/02/97 14:32:32 B70
< | H
Use the following procedure to open existing trace data. Trace data retrieved
from file cannot be added to a project.
1,2, 3. 1. Select Open from the File menu or click on the Open button from the Tool-

bar. Alternatively, existing trace data can be opened by pressing Ctrl+0O, or
press Alt+F followed by O.

. The Open dialog is displayed.

Open

Look in: : I =3 Pst

File name: iTempctrI.ptr Open I
Files of type: !F'SSDEIS Trace Files [*.ptr] _'_j Cancel i

To ensure only trace data is opened, the Files of type: field is preset to
“PSSDOS Trace Files (*.ptr)”. Select a trace file from the list. The current
folder can be changed by selecting another folder from the Look in: Drop-
down list.

. Click the Open push-button or double-left-click on the selected file to open

the trace with the specified filename, file type and location. Click the Cancel
push-button to close the Open dialog without opening a trace file.
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Note A *.ptrfile can only be opened and added to a project if the session of the project
during which the trace was created is still open. When this session is closed, the
* ptr file cannot be added to a project.

10-1-7 Print Trace Data

Traces can be printed directly from SYSMAC-PST. Use the following procedure
to print a trace.

g: 1,2, 3... 1. Double-left-click the trace list icon to list the traces in the right pane.
2. Double-left-click on a trace to display it. A trace can be printed if opened
== from file.

3. If desired, the trace can be previewed by selecting Print Preview from the
File menu or press Alt+F followed by V. The Preview dialog is displayed
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The following functions can be accessed.

* Select the Print... push-button to amend the setup of the print-out. Refer to
Section 6 Hardware Configuration for further details.

* Select the Next Page push-button or Prev Page push-button to navigate
through the pages of the print-out.

* Select the Two Page push-button to view two pages of the print-out at once.
This push-button then changes to the One Page push-button to revert back.

* Select the Zoom In push-button and the Zoom Out push-button zoom in and
out of the print-out. Once the Zoom In push-button has been selected, the One
Page push-button is disabled until the default size is re-selected using the
Zoom Out push-button.

* Select the Close push-button to close the dialog.
@I 4. Select the Print button from the toolbar.

10-2 Monitoring PLC words

PLC words can be monitored or changed to a new value. This is used to edit or
monitor the message data which is sent from the PLC data memory or received
into the PLC memory.

10-2-1 Selecting PLC Data Areas

Use the following procedure to select a PLC data area for monitoring.
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1,2, 3...

Note

1,2, 3...
Note

1. Double-left-click on the devices icon.

2. Double-left-click on the Current Configuration setting. Alternatively, select
the Current Configuration setting and press Return or select Field from the
Edit menu, or press Alt+E followed by F.

=) Project * | Device | Cument Corfiguration |
[#-3%% Protocal List B rC C200HE-CPL42
daw Trace List % PCe->PLE Comms
= - [
&-§ PLC

3. Select a PLC from the Current Configuration drop-down list and press Re-
turn or select Accept from the Edit menu or press Alt+E followed by A.

4. Double-left-click on the associated PLC icon.

5. Double-left-click on the associated PLC Memory icon. The monitor window
is displayed.

e o s O T
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The higher digits of the effective address are listed down the left side of the
tab, with the lowest digit of the effective address displayed along the top.

6. Selectthe tab for the data area to be monitored, or press Tab or Shift+Tab to
navigate through each tab in-turn. Only data areas available for the chosen
PLC aredisplayed. Notall PLC’s have EM. The CIO data is displayed initial-
ly.

The ranges for the PLC data areas are as follows:

» CIO: 0000 to 0511

* LR: 0000 to 0063

* HR: 0000 to 0099

* AR: 0000 to 0027

* DM: 0000 to 6655

* EM: 0000 to 6143 (if the PLC has EM)

The chosen EM bank number is shown in the corresponding EM tab.

Refer to Section 6 Hardware Configuration for further details of PLC Selection.
It is possible to display more than one data area at the same time. Use the fol-
lowing procedure to display more than one data area at the same time:

1. Open a second monitor window.

When opening the second monitor window, if an icon other than the PLC icon or
PSB icon is selected in the left pane (hierarchy screen), an offline condition will
occur and the first window will be closed.
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2. Select the tab for the data area to be monitored, or press Tab or Tab to navi-
gate through each tab in-turn.

3. Select Tile from the Window menu or press Alt+W followed by T.
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10-2-2 Editing PLC Data Area Words
Use the following procedure to edit the HEX value of a data area word.
Note ASCII values are read-only.
1,2, 3... 1. Navigate the monitor window using the scroll bars or press PageUp and Pa-
geDown to display the desired word.

2. Double-left-click on the word or select the word and press Return. The Edit
Data dialog is displayed if the PLC is in Monitor Mode or Program Mode.
Word values cannot be changed if the PLC is offline in Run Mode or the word
is read-only. Refer to Section 6 Hardware Configuration for more informa-
tion about PLC mode selection.

Edit Data E E

Address IOOOB
Current Hex YWalue : IOOOO Cancel
Meww Hex Walue - Im

3. Type a new HEX value in the New HEX Value: field.

4. Selectthe OK push-button to change the word Value or to accept the current
Value. The new value is transferred to the PLC. Selectthe Cancel push-but-
ton to leave the value unchanged.

it

&WARNING Confirm safety at the destination node before transferring a protocol to another
node or editing the I/O area. Doing either of these without confirming safety may
result in injury.

& Caution Confirmthat no adverse effect will occur in the system before changing the pres-
ent value of any word in the memory area. Not doing so may result in an unex-
pected operation.
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The cursor keys can also be used to supplement the amendment of PLC data
area words:

* Home. Moves the cursor to column 0. If the cursor is in column 0, the Home
key moves the display to row Address 0000.

* End. Moves the cursor to the end of the current row. If the cursor is already at

the end of the current row, the End key moves the display to the end of the data
area.

* Ctrl+left arrow. Scrolls the display to the left.
» Ctrl+right arrow. Scrolls the display to the right.



SECTION 11

Help System
This section describes the on-line help services provided with SYSMAC-PST.
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11-1 Help by Topic

Procedures for using SYSMAC-PST can be verified using on-line help. Use the
following procedure to use on-line help.

1,2, 3... 1. Select Help Topics from the Help menu or press Alt+H followed by H.

The Help Topics: SYSMAC-PST Help dialog is displayed. On-line help can
be retrieved from this dialog using the Index and Find tabs.

2. Select the Cancel push-button if necessary to close the Help Topics:
SYSMAC-PST Help dialog.

11-1-1 Index

Use the following procedure to retrieve on-line help from the Index tab of the
Help Topics: SYSMAC-PST Help dialog.

1,2, 3. 1. Select the Index tab.

2. Enter atext query into the first step field. The second step field is refreshed
according to the query entered in the first step field.

Help Topics: SYSMAC-PST Help I

[ridex iFind i

1 Tupe the first few letters of the word vou're looking for,

2 Click the index entiy vou want, and then click Display.

** [all fileg) -
BIM sygtem protocal files

PST project files
PT1 uzer pratocol files
.PTR trace filez
PTS system zettings files
ASCI Entry dialog
Bottom command [Move menu)
Channel dialog
communications sequences

COpying

creating

cutting

deleting

editing

pasting

renaming i !

Dizplay l Bt i Cancel I

3. Select an entry in the second step field and select the Display push-button,
or double-left-click on the index entry.

4. If an entry is linked to two or more topics, the names of the topics are
displayed in the Topics Found dialog. Select atopic and choose the Display
push-button or double-left-click on the topic.
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11-1-2 Find

Use the following procedure to retrieve on-line help from the Find tab of the Help
Topics: SYSMAC-PST Help dialog.

1,2, 3. 1. Select the Find tab.

2. Enter atext query into the first step field. The second step field is refreshed
according to the query entered in the first step field. Previous text queries
can be retrieved by selecting from the drop-down list in the first step field.

3. Select a word that matches the query - some words may be automatically
selected. More than one word can be selected by pressing Shift and
selecting another word to extend the selection, or by pressing Ctrl and
selecting another word to add to the selection. The third step field is
refreshed according to the word or words selected. The number of topics
found are shown at the bottom of the dialog.

Help Topics: SYSMAC-PST Help I

Index  Find i

1 Type the word(z] you want ta find

_r_i Clear I
2 Select zome matching words to naraw your zearch DOptiors. . I
Fir i

Ahort

abiout

=

3 Click a topic, then click Dizplay

About Command [Help Menu)
Accept Command [Edit kMenu]
Areaz Specified “With The Third Operand Of PMCR Instruction

Arrange loconz Command Pwindow bMenu)

AS5CI Entry Dialog

Auto Farmat Cornmand [Yiew Menu)

Automatic Y ariable S pecification _:_!

221 Topics Found | i All wordz, Begin, &uta, Pauze |

Dizplay ’ Bt i Cancel |

4. Select a topic from the third step field and select the Display push-button, or
double-left-click on the topic from the third step field. Select the Clear
push-button to restart the find operation.

The Find operation can be enhanced by the use of the Options... push-button
and Rebuild... push-button. Refer to Microsoft Windows 95 documentation for
further information.
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11-1-3 On-line Help Display

11-1-4 Print

216

1,2, 3...

Once the desired on-line help topic has been selected, the topic is displayed.

<% SYSMAC-PST Help HE=] E3

File' Edit Bookmark Optionz Help

Helplu:upiu:s! Banh ] [ ptiong l

Status Bar i’
The Statuz Bar iz displaved at the bottom of the SSMAC-PST
Application wWindow,

The left area of the Statuz Bar describes actions of menu items az
you uze the arrow keys to navigate through the menuz. Thiz area
zimilarly shows meszages that describe the actionz of T oolbar
buttonz as vou depress them, before releasing them.

If after viewing the description of the Toalbar button command you
wizh hot to execute the command, then release the mouze button
while the pointer iz off the Toolbar buttan,

The right areaz of the Statuz Bar indicate which of the following
kevs are latched down:

Indicator Descrption

CaP The Caps Lock key iz latched down,

MLk The Mum Lock key iz latched down,

SCRL The Scroll Lock ke iz latched down, ..'.j

The display has additional operations than can enhance the use of on-line help.
Refer to Microsoft Windows 95 documentation for further information.

An on-line help topic can be printed. Use the following procedure to print an on-
line help topic.
1. Open an on-line topic using a method discussed in this section.

2. Select Print from the File menu in SYSMAC-PST Help or press Alt+F
followed by P in SYSMAC-PST Help.
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3. The Print dialog is displayed.

T

— Printer
Harme: HF Lazerlet 45 b, Froperties I
Statuz: Dretault printer; Beady
Type: HF Lazerlet 451 ki
“Where:  LPT3:
Comment; [ Print ta file
= Frint range = Copies
L MNumber of copies: 1 -
" Pages  from: |1 to
T Eallate
£ Selection
Cancel

Select the printer from the Name: drop-down list. Use the Properties
push-button to display the Properties dialog and configure the specific
printer settings.

4. Click the OK button to print the on-line topic. Click the Cancel button to
close the Print dialog without printing a topic.

Refer to specific Printer documentation for further details on printer
configuration.

11-2 Context-sensitive Help

SYSMAC-PST supports the use of context-sensitive help. The relevant on-line
help topic is provided automatically by selecting the current area of the display
responsible for carrying out those actions.

Use the following procedure to access on-line help for the current action.
1,2, 3... 1. During the course of using SYSMAC-PST, select the Help button on the
toolbar.

2. Select the area of the display to receive on-line help. The relevant on-line
help topic is displayed.

Alternatively, it is possible to access on-line help by selecting the area of display
and pressing F1.

11-3 About SYSMAC-PST

Use the following procedure to view the SYSMAC-PST About box.

1,2, 3. 1. Select About SYSMAC-PST from the Help menu or select the About button
from the toolbar. Alternatively, press Alt+H followed by A.

The About box is displayed. It provides a copyright statement and version
number of SYSMAC-PST.
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Troubleshooting

This section describes the symptoms of errors and the methods for handling them.
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Section 12-1

12-1 Protocol Troubleshooting

The errors described in the following table are associated with protocols. Refer
to Section 12-7 PSB Troubleshooting for errors associated with the transfer of
protocols to and from the PSB.

220

Error Message/Symptom

Cause

Action

Maximum protocol reached. Only
20 protocols per project.

The project limit of protocols has
been reached.

Reconfigure the project to ensure
the problem is not encountered in
the future.

No sequence numbers available
within this protocol...

The sequence start and sequence
end of a protocol does not permit
the addition of new sequences.

Increase the range of the
sequence start and sequence end
for the protocol and try again.
Increase the sequence end first.
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12-2 Sequence and Step Troubleshooting

The errors described in the following table are associated with sequences and
their steps.

Error Message/Symptom

Cause

Action

Channel Number out of range.

A Channel Number has been
entered for the Repeat Counter that
is outside the range for the
selected Channel area.

Enter a valid Channel Number.

Combination of Link Channel
Address and Length beyond
selected data area.

The combination of the effective
starting address and the specified
length is beyond the limit of the
selected data area.

Change the starting address and/or
the Length so that they are within
the permitted range.

Communications sequence name
already in use...

A name has been supplied to a
sequence which is identical for an
existing sequence.

Change the sequence name so
that it is unique within the protocol.

Contention Send Request Code not
valid.

The Contention Send Request
Code has been selected but not
entered.

Enter the Contention Send
Request.

Delimiter Send/Receive request
code not valid.

The Delimiter Send Request Code
or Delimiter Receive Request Code
has been selected but not entered.

Enter the Delimiter Send Request
or Delimiter Receive Request
code.

Expression constant out of range.

A primary expression constant has
been entered for the Repeat
Counter that is greater than 128.

Enter a valid expression constant.

Goto number too large.

An invalid step number has been
specified with the Goto selection for
the Next Process or Error Process.

Enter a valid step number.

Invalid Goto number.

A step number has been entered
into the Next setting or Error setting
for a step that does not exist in the
current step list.

Enter a valid step number.

Link Channel Address out of range.

Effective starting address out of
permitted range for a selected
area.

Change the effective starting
address so it is within range.

Link Channel Length larger
than 128.

Link Channel Address Length
longer than the maximum of 128
words.

Change the Length so it is within
the permissible range.

Maximum sequence reached. Only
60 Sequences per Protocol.

The protocol limit of sequences has
been reached.

Reconfigure the project to ensure
the problem is not encountered in
the future. For instance, move
sequences to another protocol.

Maximum step reached. Only 16
Steps per Sequence.

The sequence limit of steps has
been reached.

Reconfigure the project to ensure
the problem is not encountered in
the future. For instance, move
steps to another sequence.

Message not selected.

The Edit.... setting has been
selected in a Send/Receive
Message reference for a step
without selecting a message.

Select a message first.

Repeat Counter Channel number
out of range.

A channel number has been
entered for the Repeat Counter
Channel that is out of range for the
selected data area.

Enter a valid number.

Repeat Counter constant out of
range.

A value greater than 255 has been
entered for the Repeat Counter
constant.

Enter a valid value.

The sequence number is already in
use by another sequence.

The sequence number specified is
the same as another sequence.

Specify a sequence number not
used by the other sequences in the
protocol.
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12-3 Message and Matrix Troubleshooting

gL 1= The errors described in the following table are associated with send and receive
messages, and receive matrices.
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Error Message/Symptom

Cause

Action

Channel Number larger than
selected data area size.

A Channel Number has been
entered for the Variable or Length
that is out of range for the data
area.

Enter a valid Channel Number.

Check Code <c> defined in
message but no check code area
selected.

A Check Code <c> entry has been
made in the Message Data dialog,
but the check code has not been
specified for an appropriate entry.

Specify a Check code area to an
entry.

Expression constant is outside the
permitterd range.

An expression factor has been
entered for the Variable or Length
that is out of range for the selected
address type.

Enter a valid expression.

Expression factor is outside the
permitted range.

An expression factor has been
entered for the Variable or Length
that is outside the range for the
selected address type.

Enter a valid expression.

Inconsistent constant data - setting
message address.

Constant ASCII or Constant
selected for Address <a> but no
valid data entered.

Enter valid data.

Length <I> defined in message but
no length area selected.

A Length <I> entry has been made
in the Message Data dialog, but the
length has not been specified for
an appropriate entry.

Specify a Length area to an entry.

Matrix name already in use...

A name has been supplied to a
matrix which is identical for an
existing matrix.

Change the matrix name so that it
is unique within the protocol.

Maximum case reached. Only 16
cases per protocol.

The matrix limit of cases has been
reached.

Reconfigure the project to ensure
the problem is not encountered in
the future. For instance, create a
new protocol for the additional
matrices.

Maximum matrix reached. Only
100 matrices per protocol.

The protocol limit of matrices has
been reached.

Reconfigure the project to ensure
the problem is not encountered in
the future. For instance, create a
new protocol for the additional
matrices.

Maximum message reached. Only
300 messages per protocol.

The protocol limit of Send/Receive
messages has been reached.

Reconfigure the project to ensure
the problem is not encountered in
the future. For instance, create a
new protocol for the additional
messages.

Message name already in use...

A name has been supplied to a
message which is identical for an
existing message.

Change the message name so that
it is unique.

The total output message size must
be less than 257 bytes, your
message data contains output data
which is xxx in length...

Message output size exceeds limit.

Reduce the size of the output data
for a single message.

The total output size must be less
than 257 bytes, your message
output exceeds this value...

Message output size exceeds limit.

Reduce the size of any constants
or reduce unnecessary output data
(variable output expressions must
also be less than 256 characters).

This matrix has the following
references which must be removed
before this object can be deleted or
cut.

Attempting to remove a matrix from
the project that is referred to by
steps within the project.

Check the message references
within each step that refers to each
message. If desired, remove the
step and try again.

This message has the following
references which must be removed
before this object can be deleted or
cut.

Attempting to remove a message
from the project that is referred to
by steps within the project.

Check the message reference
within each step that refers to the
message. If desired, remove the
step and try again.
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12-4 Trace Troubleshooting
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B

The errors described in the following table are associated with tracing.

Error Message/Symptom

Cause

Action

Connected to a PLC of a different
type to that selected. Proceed with
Trace operation anyway.

Attempting to trace a PLC not
currently selected.

Select the Yes push-button to
continue. Select the No
push-button to abort the operation.
Check the Current Configuration
settings. Check that the correct
PLC is connected.

File is not a valid SYSMAC-PST
Trace file.

Attempting to open a *.ptr file that
does not contain trace information.

Select another *.ptr file.

Start, Stop and Upload Trace
operations disabled on buttons
menu.

The PLC is offline.

Re-establish PLC communications
by selecting the Devices icon
followed by the PLC icon or PSB
icon.

There is no Communications Trace
in progress on Port A/B.

Attempting to stop a trace before it
has started for the selected port.

Start a new trace. Check
connections.

There is no Trace data available for
the specified port.

Attempting to access trace data for
a port that has no trace data.

Start a new trace for that port.

Unable to complete a trace.

The application ladder has not
been downloaded.

Download the application ladder.

Unable to complete a trace.

The correct value has not been set
in the PLC memory.

Set the correct value to the PLC
memory.

Unable to start Communications
Trace on Port A/B.

Attempting to trace from a port
without the expected response.

Try again on the other port. Check
connections.

Unable to Stop Communications
Trace on Port A/B.

Attempting to stop a trace from a
port without the expected
response.

Check connections.

Unable to upload Trace data from
Port A/B.

Attempting to upload a trace
without a response from the PSB.

Check the connections and try
again.
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12-5 Monitor Troubleshooting

The errors described in the following table are associated with monitoring.

Error Message/Symptom

Cause

Action

Connected to a PLC of a different
type to that selected. Proceed with
Monitor data anyway.

Attempting to monitor a PLC not
currently selected.

Select the Yes push-button to
continue. Select the No
push-button to abort the operation.
Check the Current Configuration
settings. Check that the correct
PLC is connected.

Monitoring cannot be started for the
selected PLC...

Attempting to monitor a selected
PLC not currently connected.

Check the Current Configuration
settings. Check that the correct
PLC is connected.

Unable to edit data. Address is
read-only.

Attempting to edit read-only data.

Refrain from editing the data.

Unable to edit data. PLC is in RUN
mode.

Trying to edit data whilst the PLC is
in ‘Run’ mode.

Change the mode of the PLC to
‘Monitor’ or ‘Program’.

Unable to edit data. PLC is offline.

Communications have failed.

Check PLC connections and try
again.
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12-6 PLC Troubleshooting
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= The errors described in the following table are associated with the PLC
il connection.
Error Message/Symptom Cause Action
An error has occurred in the PLC error. Refer to the PLC operation
Special I/O Units. manual.
Batteries are not connected or the | PLC error. Refer to the PLC operation
batteries have run out or manual.

discharged.

Connected PLC is not a valid type
for use with SYSMAC-PST.

Attempting to connect to a PLC
Type not supported by
SYSMAC-PST.

Connect and select a PLC that is
supported by SYSMAC-PST.

Connected to a PLC of a different
type to that selected. Proceed with
download protocol anyway.

Attempting to download to a PSB
with conflict of selected and
connected PLC.

Select the Yes push-button to
continue. Select the No
push-button to abort the operation.
Check the Current Configuration
settings. Check that the correct
PLC is connected.

No PLC connected.

A PLC is not connected to the
computer.

Connect a PLC to the computer.

PLC Error light.

PSB RDY light is flashing following
a FAL9C error.

Refer to PLC Operating Manual.

PLC not selected.

Attempting to download protocols

to the PSB without selecting a PLC.

Select a PLC.

The cycle time execution of the PLC error. Refer to the PLC operation
program was too long. manual.

The 1/0O table does not match the PLC error. Refer to the PLC operation
actual state of the I/O Units that are manual.

installed.

The number of I/O units exceeded | PLC error. Refer to the PLC operation

the limit.

manual.

The PLC cannot be opened. It may
be in use by another application.

Connection has failed.

Reboot the computer and try again.

The PLC must be in PROGRAM
mode to download the Protocol to
the PSB...

Attempting to download protocols
to the PSB whilst in ‘Program’
mode.

Select the Yes push-button to
switch the PLC to ‘Program’ mode.

The program contains no END PLC error. Refer to the PLC operation
instruction. manual.
The user memory of the PLC PLC error. Refer to the PLC operation
contains an error. manual.
There is an error between the CPU | PLC error. Refer to the PLC operation
and an 1/O Unit. manual.

There must be a PLC selected
before any changes may be made
to the communications settings.

Attempting to change
communication settings before
selecting PLC.

Select a PLC and try again.

Unable to establish
communications to the selected
PLC...

SYSMAC-PST cannot
communicate with the selected
PLC.

Check the Current Configuration
settings. Check the PLC
connections.

You must change the ‘PC <> PLC
Comms’ Device/CPU type to match
the ‘PLC Current Config’.

The PLC Device Type dialog
settings do not match the Current
Configuration setting.

Change the Current Configuration
settings to match the Current
Configuration settings.
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12-7 PSB Troubleshooting

The errors described in the following table are associated with the PSB
connection and the transfer of protocols to and from the PSB.

Error Message/Symptom

Cause

Action

Cannot download protocols to the
PSB: Too large Protocol size: xxx,
PSB memory size: yyy.

The protocol data selected for
download to the PSB is in excess
of the capacity of the PSB.

Use the Object Code Size dialog to
monitor the amount of protocol
data to download and try again.
Set the Include Source option to
OFF and then try again.

Error occurred during the upload of
Trace data from the PSB.

Attempting to upload a trace
without the expected response
from the PSB.

Check the connections and try
again.

No connected PSB available...

Connection has failed.

Reboot the computer and try again.

The PSB does not support the
PMCR instruction.

The PSB firmware does not
support the protocol Macro (PMCR)
instruction. SYSMAC-PST
protocols cannot be downloaded or
executed.

Replace the PSB with a suitable
COMO04, COMO05 or COM06 model
which supports the PMCR
instruction.

The PSB Protocol password has
not been correctly entered. The
PSB transfer cannot proceed.

The protocol in the PSB has a
password assigned to it. An
incorrect password has been
entered.

To upload the protocol from the
PSB or to download a new protocol
to the PSB, type in the correct
password.

The Upload Protocols from PSB
option does not upload any data.

There are no protocols currently on
the PSB.

No action.

Unexpected delay transferring
protocols to or from the PSB.

Either: more data is being
transferred than was expected;
communications have failed; slow
performance computer.

Disconnect the cable to stop the
transfer.
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12-8 SYSMAC-CDM Troubleshooting

The errors described in the following table are associated with SYSMAC-CDM.

Note SYSMAC-CDM is a communications-associated application software used in
the SYSMAC-PST.

Error Message/Symptom

Cause

Action

SYSMAC-CDM failed to initialise
correctly - no further PLC
communications may be
performed...

Connection has failed.

Reboot the computer and try again.

SYSMAC-CDM has encountered
an internal error condition in trying
to complete an operation.

Connection has failed.

Reboot the computer and try again.

SYSMAC-CDM has reported that
the PLC device is currently locked

by another communications activity.

Connection has failed.

Exit SYSMAC-PST and check that
no other communications software
is using or locking the PLC. If this
fails, reboot the computer and try
again.

SYSMAC-CDM has returned an
unknown error status.

Connection has failed.

Reboot the computer and try again.

SYSMAC-CDM Initialisation Failed.

SYSMAC-PST could not initialise
SYSMAC-CDM and the application
and therefore cannot function

properly.

The possible causes are as follows:

1) Path setting of the
communications driver (CDM) is
incorrect.

2) SYSMAC-PST has not been
properly installed or the necessary
files do not exist.

3) If the above items 1) and 2) are
not applicable, the Windows
operating system (file system,
registry, etc.) may have been
destroyed.

Exit the application and try again.
If this fails, reboot the computer
and try again. If the failure persists
reinstall SYSMAC-PST.

1) Check the contents of the
\Windows\Cdm.ini file using a text
editor such as a memo file, change
the PATH entry settings of the
[SYSTEM] section as shown
below, and then start the
SYSMAC-PST.

Contents of the Cdm.ini

(When installed in C:\Program
Files\SYSMAC):

[SYSTEM]

PATH=C:\Program
Files\SYSMAC\CDM

2) Reinstall SYSMAC-PST.

3) Reinstall Windows (or repair it
using a software tool sold in the
market) and then install
SYSMAC-PST.

SYSMAC-CDM is unable to
complete the PLC command
because the PLC is not open, or
because the command is not
supported by the PLC.

Connection has failed.

Exit SYSMAC-PST and check that
no other communications software
is using or locking the PLC. If this
fails, reboot the computer and try
again.

Unable to open SYSMAC-CDM
project file. SYSMAC-PST unable
to communicate to PLC devices.
SYSMAC-PST performs automatic
shutdown.

The file pst.cdm is not in the
application folder or pst.cdm is set
as read-only.

Ensure pst.cdm is in the
application folder and is not
read-only. If not, locate pst.cdm
and move back to application
folder. If pst.cdm cannot be found,
reinstall SYSMAC-PST.
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12-9 Communications Troubleshooting

The errors described in the following table are associated with communication
failures and settings.

Error Message/Symptom

Cause

Action

A message references a link word
not specified in the Link Channel
Information dialog.

Attempting to download a message
in a protocol that references a word
not specified in the Link Channel
Information dialog.

Alter the reference.

A matrix case does not contain a
message reference.

Attempting to download a matrix
case in a protocol that does not
contain a message reference.

Enter a message reference.

Address is larger than the selected
data area size. Enter a value up to
XXX.

Attempting to specify an effective
address that is larger than the data
area.

Specify an effective address not in
excess of xxx.

Cannot select O1 or O2 when
variable type is write.

The address O1 or O2 has been
selected for a Write channel type.
This is not permitted.

Select a different address for a
Write channel type.

Channel number is larger than the
selected data area size.

Attempting to specify a Channel
number that is larger than the data
area.

Specify a channel number not in
excess of xxx.

Combination of address and length
extend beyond the selected data
area.

Attempting to specify a Length or
an effective address that is larger
than the data area.

Specify a length and effective
address not in excess of xxx.

Communications error with the
PLC.

Communications have failed.

Reboot the computer and try again.

Length is larger than the maximum
allowed value. Enter a value up to
XXX.

Attempting to specify a Length that
is larger than the data area.

Specify a length not in excess of
XXX.

Matrix case contains non-existent
or invalid message reference.

Attempting to download a matrix
case in a protocol that contains a
non-existent or invalid message
reference.

Modify the reference.

Matrix contains a reference to a
non-existent case in the Next
Process column.

Attempting to download a matrix in
a protocol that contains a reference
to a non-existent case in the Next
Process column.

Modify the reference.

Protocol does not contain any
messages.

Attempting to download a protocol
that does not contain any
messages.

Enter messages in the protocol.

PSB does not support CRC-16.

Attempting to download to a PSB
that does not support CRC-16.

Change the check code type or
change PSB for one that supports
this facility.

Sequence does not contain any
steps.

Attempting to download a
communications sequence in a
protocol that does not contain any
steps.

Enter steps into the
communications sequence.

Step does not contain a message
reference.

Attempting to download a step in a
protocol that does not contain a
message reference.

Enter a message reference in the
step.

The PSB does not allow a check
code to appear after a terminator in
a message.

Attempting to download to a PSB
that does not allow a check code to
appear after a terminator in a
message.

Change the order of the message
or change the PSB for one that
supports this facility.
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Error Message/Symptom

Cause

Action

Unable to determine PLC mode.
Cannot proceed with downloading
protocols to the PSB...

Communications have failed.

Check PLC connections and try
again.

You must terminate PLC
communications before the
communications settings for the
PLC may be changed.

Attempting to change
communication settings with a PLC
selected.

Select the OK push-button to
terminate the communications and
change the settings. select the
Cancel push-button to abort the
operation.

12-10 General Troubleshooting

The errors described in the following table are associated with other
miscellaneous items.
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Error Message/Symptom

Cause

Action

Internal application error in file...

Internal error.

Reboot the computer and try again.
If this fails, reinstall SYSMAC-PST.
If the problem persists, contact the
vendor.

OLE initialisation has failed.
SYSMAC-PST cannot continue.

Microsoft Windows’ OLE (Object
Linking and Embedding) library has
failed to initiate.

Reinstall Windows 95. Reinstall
SYSMAC-PST and try again.

Disk full while accessing xxx.

Failure when saving a project file
due to insufficient disk space.

Resave on the hard disk.




Appendix A
Creating the Protocol Applications

Communication between PLCs via Modems: example

In this chapter, a protocol is created which implements communications between PLCs via telephone line using
modems. The connection structure and the flow of the protocol creation procedure are as shown below:

Connection Structure

PLC Public line PLC

Transmmission rate: 2400bps

Protocol Creation Procedure

Creating the status transition
chart of communications
sequence.
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Creating the Status Transition Chart of Communications

Sequence.

When the data sending and receiving between PLCs are conducted via telephone line using modems, the outline

of the communications sequences is as shown below:

If not 0 (OK), retry.

If 0 (OK), end.

If not 1 nor 23X,
redial after one
minute.

If 1 or 23X, end.

If receiving error,
retry three times.

Write the received
data and End.

If not O, retry.

If 0, End.

If not 8, retry.

If 8, end

Note The information about the AT commands to be sent to the modem i.e. the initialization command, the dial
command, the escape code sending, the line disconnection command, etc. and the result codes (response)
is described in the manual of the modem in use. The modem used in this example is “MD24FB10V (made by

PLC  Send the modem

initialization command

Receive the result code

Send the dial number

Modem Modem  geng the modem

initialization command

PLC

Receive the result code

_ | Send the message (SendOK)

Receive the result code

If not O, retry.

Receive the message

Send the escape code

Receive the result code

Send the line disconnection
command

Receive the result code

Switch to the

escape

mode

Execute the line
disconnection

If 0, end.

-If SendOK is received,

send the content of from
DMO0100 to 0105.

OMRON)”. AT commands and result codes supported by the modem are listed below.
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* List of Commands Used in This Example

« List of Result Codes

AT command Setting item Settings
Modem initialization Command echo Not available
ATEOVOX4\V2\N3%CO*C  Regyit code display Numerical
o\X1 format

Speed display when Available
connection has been

completed

Busy, dial tone detection | Available
Display of error Available

corrections and
compressed data when
connection has been
completed

MNP setting Available (auto reliable
mode)
MNP class Class 4
V.42 compression, error Not available
setting
Flow control between Not available
terminal modems
ER signal control Always ON
Escape code +
Dial command ATDT dial | Dial class Tone

number

Escape signal code
transmission ++++

Mode selection

Online mode to escape
mode

Line off command ATHO Line off
Numerical format Character format Content
0 OK Properly ended
1 CONNECT Connection completed
2 RING Signal receive detection
3 NO CARRIER Line off
4 ERROR Command error
5 CONNECT 1200 Connection to 1,200 bps
6 NO DIAL TONE No-dial-tone detection
7 BUSY Busy detection
8 NO ANSWER No answer detection
9 HAND SET IN USE Busy
234 CONNECT 2400/REL4 Connection to 2400 MNP

class

Disassembling of the Process Contents into the “Sequences”
and the “Steps” Editable by the Protocol Support Tool

The above communications sequences are firstly disassembled into the following sequences by the process

block.

Sequence No. 000:
001:
002:

Modem initialization
Dial operation
Send message/Receive data, Switch modes, Line disconnection

Then the steps are configured for each sequence.
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Sequence No. 000: Modem initialization

Step No. 00
Step No. 00
Send initializati Retry three times
retry count
Result code
I Receive 0| Feoeive:toromev* | Error |
Normal

The system sends the modem initialization command and waits the result code from the modem. Because there is
more than result code, the following receive matrix is set:

0: End for the normal end of the initialization.

4: This isacommand error. The cause will be a wrong setup for the initialization command. The abort and the
correct setup for the initialization command are necessary.

Other: Abort.
Note Although the next process of “4” (command error) is same with that of “Other”, itis set as a separate receive

Matrix case. This is because the checking of the matrix number from the flag at an error occurrence allows
the confirmation of the error cause and eases the debugging.

Abnormal

By the setting of the retry count (three times), the system automatically retries the same step up to three times at

the following error occurrences:

* The send finish monitoring time Tfs, the receive wait monitoring time Tr, or the receive finish monitoring time Tfr is
up.

* A transmission error (C1028304 or 28312 is ON) occurs at the receiving.

* Wrong receive message

* An error occurs in the error check code

If the initialization fails even after the maximum three times of retry, it is handled by the error process.

An error at this stage may be caused by wrong PLC system setup or wrong wiring, which step description cannot
handle. Therefore, the abort is set for this error process.

Sequence No. 000: Modem initialization

Step Repeat Command Retry Send Send Receive Response  Next Error
No. Counter Count Wait Message Message Notification Process Process
00 R/001 Send&Recv 3 - Initialization 0 End - - Abort
Command
4 Abort
Other Abort

Note The partner machine creates similar steps and executes the initialization of the local modem.
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Sequence No. 001: Dial Operation

Step No. 00

Send dial command A
etry
i Sgnd three times
(Receive matrix) ) Recv
Result code

[Recsve7ord  [Receive 10r23}| Receive 4,6,8, orotheq | Error |
[enD ] [Abort | [Abort ]
Step No. 01
————— _ Send wait one minute
Send dial command
Retry
three times

(Receive matrix)
Result code

[Reoeive7or§ [Reoeivﬂor'za” Rweive4.6.8,ormhe4 l Errorl

[Enp ] [Abort ] [Abort |

Step No. 02

———— __Send wait one minute
Send dial command
Retry
three times
(Receive matrix)
Result code
[Recoive 10128} [ Receives,6,7,8,9orothefs | Error |
T T

li

Normal

When the modem is initialized, the system dials the telephone number and secures the communication line with
the partner PLC. Besides the line connection completion “1 (CONNECT)”, there are several result codes for the
dial command. For example, 7 (BUSY) is the connection failure because of the busy line this case, if the other step
(to redial after one minute) is configured specifying its step number with “goto”, the sequence execution is not
aborted but can be continued.

1 (CONNECT): Line connection completion End

4 (ERROR): Command error Abort
Confirm the contents of the dial command setup
6 (NO DIALTONE): No dialtone detected Abort
Confirm the dial type (tone or pulse)
7 (BUSY): Connection failure for the busy line.
Redial after one minute Goto01
8 (NO ANSWER): No answer tone detected Abort
Confirm if the partner modem is receivable.
9 (HAND SET IN USE): Connection failure for the telephone calling.
Redial after one minute Goto01
234 (CONNECT 2400/REL4 Line connection completion End

Others

Abort

Note Inthe second and later retry process executions, the send wait time is ignored. Therefore, another step 01 is
created whose send wait time is one minute for the case the result code is 7 (BUSY). Thus the retry process
should not be set in such process that needs to put the send wait time.
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Abnormal

An error cause other than the receive matrix may be caused by wrong modem’s transmission rate or abnormal line
status. Because any step description can not avoid these errors, it is necessary to abort and to confirm the trans-
mission rate and the line condition when the communication fails even in the third retry.

Sequence No. 001: Dial operation

Step
No.

Repeat
Counter

Command

Retry
Count

Send
Wait

Send
Message

Receive
Message

Response
Notification

Next
Process

Error
Process

00

R/001

Send&Recv

3

Dial
number

End

Abort

Abort

Goto01

Abort

O|o(N|O|(H~|—

Goto01

234

End

Other

Abort

Abort

01

R/001

Send&Recv

One
minute

Dial
number

End

Abort

Abort

Goto02

Abort

O|o(N|O|(~|—

Goto02

234

End

Other

Abort

Abort

02

R/001

Send&Recv

One
minute

Dial
number

End

Abort

Abort

Goto02

Abort

O|o(N|O|(~|—

Goto02

234

End

Other

Abort

Abort

236



Creating the Protocol Applications Appendix A

SendOK Message Sending/Data Receiving, Mode Switch, Line
Disconnection (Sequence No. 002)

Partner machine
Step No. 00 Step No. 00
Send "SendOK”
Receive Error
“"SendOK"
Freceive data Ior™. Error gzc:we od
four words message
Receive
the expected
message Abort Abort
Step No. 01 | Next Step No. 01 | Next
[enoes ires [[Sena oo four e ——""
Send escape threa times Send data for four w
Retry count
Receive the Other than
result code 0 or error | End [ [ Abort |
Ifo
Step No. 02 | Next
C three times
Retry count
Other than
8 or error
i If8

Normal

When the connection with the communication partner is established, the system sends the message (SendOK)
and waits the data from the partner machine. The communication partner sends four words data stored in from
DMO0100 to DM0105 after the receipt of the “SendOK” message.

When the system receives the four words data, it writes them from DM0200, sends the escape code (+++) after the
end of the receipt. Then, it switches the escape mode to receive AT command from the on-line mode, and sends
the line disconnection command.

Abnormal

Most presumable errors here would be the time-up error of the monitoring time, the receiving error on the transmis-
sion, the wrong message reception, the error check code error. For these errors, the three times of retry process is
set. Further error occurs, the system aborts and checks the modem’s transmission rate and line condition.

Following are both steps configurations:
(The sequence configuration of the sending PLC)

Sequence No. 002:
The message sending/the data receiving, the mode switch, and the line disconnection

Step  Repeat Command Retry Send Send Receive Response  Next Error
No. Counter Count Wait Message Message Notification Process  Process
00 R/001 Send&Recv 3 - SendOK Writing from - Next Abort
DMO0200
(W(), 8)
01 R/001 Send&Recv 3 - Escape code O (result - Next Abort
code)
02 R/001 Send&Recv 3 - Line 8 (result - End Abort
disconnection code)
command
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(The sequence configuration of the receiving PLC)
Sequence No. 000: The message receiving/the data sending

Step  Repeat Command Retry Send Send Receive Response  Next Error
No. Counter Count Wait Message Message Notification Process  Process
00 R/001 Recv 3 - - SendOK - Next Abort
01 R/005 Send 3 - Contents of - - End Abort

four words

starting from

DMO0200

(R(1), 8)

Configurating the Communication Messages Contents

For the communication messages setup, the send and receive data storing mode and the message format are
necessary to be set up.

The Send and Receive Data Storing Mode

There are four kinds of modes as the send and receive data storing modes as follow:

» Constant addressing

* Operand addressing (with/without response method)

* Link word addressing

* Direct addressing

In this example, each mode is differentiated according to the features of communication data as follows:

Communication Data Feature Storing Method

Initialization command It is directly set up in the message due to no need to Constant addressing
change during the same modem use.

Dial command It is desirable to be dynamically set up for the possible Operand addressing
change in accordance with the environment.

Send data (SendOK) It is directly set up in the message due to no need to Constant addressing
change.

Five words of send data It is desirable to be dynamically set up for the possible Operand addressing
change in accordance with the environment.

Receive result code It is directly set up in the message due to no need to Constant addressing
change during the same modem use.

Message Format

In the modem control procedure, the communication is done by the instruction (AT command) from a terminal (the
PLC in this example) and the modem’s response (result code) to the instruction. Because AT commands and the
result codes consist of a character string delimited by CR and CR/LF, the message format is as follows:

Data + Terminator (CR or CR/LF)

Note The header, the address, the length, and the error check code are not set.

» Constant addressing

In the constant addressing communication message, CR or CR/LF shall be set after the initialization command,
the send data (SendOK), the receive result code, etc.

Example of the initialization command setting:

ATEOVOX4\V2\N3%CO*CO\X1+CR or CR/LF

— Terminator

AT command
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Example of the sent data (SendOK) setting:

SENDOK+CR or CR/LF

-

1+CR or CR/LF

-

Terminator

SENDOK Terminator
(Message)

Example of the result code setting:

Result code
* Operand addressing

For the operand addressing communication data, the communication data must be stored in the area set by the
PMCR instruction after PMCR instruction specification (the both beginning word numbers of the send data storing

and the received data storing) are determined. The configuration of the operand addressing communication data
used in this example is as follows:

Example of the dial command setting:

* The send message content to be described in the step No. 00 to 02 of the sequence No. 001 for the PLC which
sends SendOK message

(R(1), 16) + CR or CR/LF
L I— Terminator

Number of bytes
to be sent

The beginning word to be sent (CH (DM0010)+1CH
addressed by the second operand of the PMCR instruction)

Read option (non-conversion, forward direction)
* Actual data sent and stored in the addressed word
DMO0010 DMO0011 DMO0012 DMO0013 DMO0014 DMO0015 DMO0016 DMO0017 DMO0018

| 0009 | 4154 | 4454 | 3033 | 2D30 [ 3132 | 332D | 3435 | 3637 |
9 AT DT 03 -0 12 3- 45 67

Set in the first word is the total number of words of the data to be sent

Example of the setting for four-word receive data stored in DM0201

239



Creating the Protocol Applications Appendix A

* The received message described in the step No. 00 of the sequence No. 002 for the PC which sent the SendOK
message.

(W(1),8) + CR or CR/LF

I— Terminator

Number of received bytes

The beginning word received (CH (DM0020)+1CH addressed
by the third operand of the PMCR instruction)

—— Read option (non-conversion, forward direction writing)
* The received data actually written in the addressed word

DM0200  DMO0201  DMO0202  DMO0203  DMO0204
| 0005 | 3130 | 3135 | 3230 | 3532 |
5 10 15 20 52

Number of words to be received (set automatically)

Example of setting for four words data sending:

* The send message described in the step No. 01 of the sequence No. 000 for the PC which receives SendOK
message

(R(1),8) + CR or CR/LF

I— Terminator

Number of bytes
to be sent

The beginning word to be sent(CH (DM0100)+1CH
addressed by the second operand of the PMCR instruction)

—— Read option (non-conversion, forward direction)
* The send data content to be actually stored in the addressed word

DM0100  DMO101  DMO0102  DMO0103  DMO0104
[ 0005 [ 3130 | 3135 | 3230 | 3532 |
5 10 15 20 52

Set the total number of words of the data to be sent

Setting the Transmission Control Mode

“Modem Control” is specified as the transmission control mode for the one-to-one communication between PLCs
via modems. The modem control mode is held by the instructions from terminals (PLCs) and the modems’ re-
sponses to the instructions. Those instructions (AT commands) and the responses (result codes) consistin a char-
acter string delimited by delimiters, CR and CR/LF.

For the modem control, the RS/CS flow control or the Xon/Xoff flow control can be set as a flow control. However,
these flow controls are not set in this example, because the communication messages are short.

Note 1. Forthe details of the setup method for the transmission control modes, refer to 4-3 Transmission Control
Mode Setup.
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2. The protocol is created by Hayes-compatible AT mode in this example, while there are AT mode and
V.25bis mode for the modem control.

Setting Monitoring Time

If the monitor time (the send finish monitoring time: Tfs, the receive wait monitoring time: Tr, and the receive finish
monitoring time: Tfr) has been set, when the send or receive process is not executed in the monitor time, the error
is detected and the process can be switched to the error process or the retry process immediately before the step
finishes (in the send or receive step).

If it is used in the combination with the retry process, when the following retry factors occurred, the step can be
re-executed without any description of the error process and the protocol or the ladder program description can
remarkably be simplified.

* The send finish monitoring time Tfs, the receive wait time Tr, or the receive finish monitoring time Tfr is up.
* A transmission error (ClO28304 or 28312 is ON) occurs at the receiving.

* The received message is different from the setup one.

* An error occurs with the error check code

In this example, the monitoring time is set as shown below. For the calculation method of the monitoring time, refer
to 4-5 Calculation Method of Monitoring Time.

One minute when redialing

- Ts — | Tfg —»!

Sending 0.02 seconds T

H

- TL.I—_.‘_ ~—Tfr

0.01 seconds 0.02 seconds

Receiving

Note 1. The retry count can be set only for the step in which Send&Recv command are set.

2. If both the repeat counter and the retry count are set, the counter does not increment while the step is
being retried by the number of the retry count. When the retry factor resolved or the step was executed
by the number of retry count, the counter increments.
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Creating the Ladder Program

The ladder program to execute the created protocol is described and transferred to the PLC. An example of the
ladder program is shown below:

1L
1t P DIFU(13)
i ion F 00100
00100 28908
1} sl PMCR Send initialization command
#1000 Execute sequence No. 000 by usingPort A
#0001 G onstant
DMO0000
RSET
00104
SET
00101 28908
1} +F PMCR Send the dial number
#1001 | Execute sequence No. 001 by using Port A
DM001@ The beginning word number of the send data
DM0000 | pummy channel
0010
SET
00104
00102 28908
1} +F PMCR Communication data
#1002 | Execute sequence No. 002 by using Port A
#0000} Constant
DM0200 | The beginning word of the received data stored
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PC Setup and PSB Settings

PC Setup
Word(s) | Bit(s) | Function Default
RS-232C Port Settings (DM 6645 to DM 6649)
The following settings are accessed continually while the PC is ON.
DM 6645 00 to 03 | Port settings Standard
0: Standard (1 start bit, 7-bit data, even parity, 2 stop bits, 9,600 bps)
1: Settings in DM 6646
04 to 07 | CTS control setting Disable
0: Disable CTS control
1: Enable CTS control
08 to 11 | Words linked for 1:1 link LR 0O0Oto LR 63
0:LR00to LR63;1: LR00to LR31;2: LR00to LR 15
Maximum PT node number for 1:N NT Link
1to 7 BCD (1 to 3 with a C200HE-CPU[JJ-E PC)
12to 15 | Communications mode Host Link
0: Host link; 1: RS-232C; 2: 1-to-1 link slave; 3: 1-to-1 link master;
4: NT link (1:1); 5: NT link (1:N)
DM 6646 00 to 07 | Baud rate 1.2K
00: 1.2K, 01: 2.4K, 02: 4.8K, 03: 9.6K, 04: 19.2K
08 to 15 | Frame format 1 start bit, 7-bit
Start Length Stop Parity data, 1 stop bit,
00: 1 bit 7 bits 1 bit Even even parity
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bit Even
04: 1 bit 7 bits 2 bit Odd
05: 1 bit 7 bits 2 bit None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bit Even
10: 1 bit 8 bits 2 bit Odd
11: 1 bit 8 bits 2 bit None
DM 6647 00 to 15 | Transmission delay 0ms

0000 to 9999: BCD in 10-ms units.
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00: 1.2K, 01: 2.4K, 02: 4.8K, 03: 9.6K, 04: 19.2K

Word(s) | Bit(s) | Function |  Default
Peripheral Port Settings (DM 6650 to DM 6654)
The following settings are accessed continually while the PC is ON.
DM 6650 00 to 03 | Port settings Standard
0: Standard (1 start bit, 7-bit data, even parity, 2 stop bits, 9,600 bps)
1: Settings in DM 6651
04 to 11 | Reserved
12t0 15 | Communications mode Host Link
0: Host link; 1: RS-232C
DM 6651 00 to 07 | Baud rate 1.2K

08 to 15 | Frame format

1 start bit, 7-bit

Start Length Stop Parity data, 1 stop bit,

00: 1 bit 7 bits 1 bit Even even parity
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bit Even
04: 1 bit 7 bits 2 bit Odd
05: 1 bit 7 bits 2 bit None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bit Even
10: 1 bit 8 bits 2 bit Odd
11: 1 bit 8 bits 2 bit None

DM 6652 00 to 15 | Transmission delay (Host Link) 0ms
0000 to 9999: in 10-ms units.

DM 6653 00 to 07 | Node number (Host link) 0
00 to 31 (BCD)

PSB Settings

Word(s) | Bit(s) | Function Default
PSB Port B Settings (DM 6550 to DM 6554)
The following settings are accessed continually while the PC is ON.
DM 6550 00 to 03 | Port settings Standard
0: Standard (1 start bit, 7-bit data, even parity, 2 stop bits, 9,600 bps)
1: Settings in DM 6551
04 to 07 | CTS control setting Disable

0: Disable CTS control
1: Enable CTS control

08 to 11 | Words linked for 1:1 link (Can’t be changed once set in the 1:1 link Master.)
0:LR0O0to LR 63; 1: LR00Oto LR 31; 2: LR 00 to LR 15

Maximum PT node number for 1:N NT Link
1to 7 BCD (1 to 3 with a C200HE-CPU[J]-E PC)

LR 00 to LR 63

12to 15 | Communications mode
0: Host link; 1: RS-232C; 2: 1-to-1 link slave; 3: 1-to-1 link master;
4: NT link (1:1); 5: NT link (1:N); 6: Protocol Macro

Host Link
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Word(s) Bit(s) Function Default
DM 6551 00 to 07 | Baud rate 1.2K
00: 1.2K, 01: 2.4K, 02: 4.8K, 03: 9.6K, 04: 19.2K
08 to 15 | Frame format 1 start bit, 7-bit

Start Length Stop Parity
00: 1 bit 7 bits 1 bit Even
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bit Even
04: 1 bit 7 bits 2 bit Odd
05: 1 bit 7 bits 2 bit None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bit Even
10: 1 bit 8 bits 2 bit Odd
11: 1 bit 8 bits 2 bit None

Start Length Stop Parity data, 1 stop bit,
00: 1 bit 7 bits 1 bit Even even parity
01: 1 bit 7 bits 1 bit Odd
02: 1 bit 7 bits 1 bit None
03: 1 bit 7 bits 2 bit Even
04: 1 bit 7 bits 2 bit Odd
05: 1 bit 7 bits 2 bit None
06: 1 bit 8 bits 1 bit Even
07: 1 bit 8 bits 1 bit Odd
08: 1 bit 8 bits 1 bit None
09: 1 bit 8 bits 2 bit Even
10: 1 bit 8 bits 2 bit Odd
11: 1 bit 8 bits 2 bit None
PSB Port A Settings (DM 6555 to DM 6559)
The following settings are read continually while the PC is ON.
DM 6555 00 to 03 | Port settings Standard
0: Standard (1 start bit, 7-bit data, even parity, 2 stop bits, 9,600 bps)
1: Settings in DM 6556
04 to 07 | CTS control setting Disable
0: Disable CTS control
1: Enable CTS control
08 to 11 | Words linked for 1:1 link (Can’t be changed once set in the 1:1 link Master.) | LR 00 to LR 63
0:LR0O0to LR63;1: LR0O0Oto LR 31; 2. LR00to LR 15
Maximum PT node number for 1:N NT Link
1to 7 BCD (1 to 3 with a C200HE-CPU[J]-E PC)
12t0 15 | Communications mode Host Link
0: Host link; 1: RS-232C; 2: 1-to-1 link slave; 3: 1-to-1 link master;
4: NT link (1:1); 5: NT link (1:N); 6: Protocol Macro
DM 6556 00 to 07 | Baud rate 1.2K
00: 1.2K, 01: 2.4K, 02: 4.8K, 03: 9.6K, 04: 19.2K
08 to 15 | Frame format 1 start bit, 7-bit

data, 1 stop bit,
even parity
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Wiring RS-232C Cable Connectors

Cable Processing (End See the diagrams for the lengths required in each set.
Connected to FG) ]
1,2, 3... 1. Cut the cable to the required length.

2. Peel the sheath using a razor blade without damaging the shield weaving.

<+—40 mm (RS-232C) ———*

3. Remove the shield using scissors.

<—10mm —|

4. Peel the core wire of each wire using a stripper.

Aluminum
foil tape.
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Soldering Solder as described next.

1,2, 3. 1. Place a heat-shrinking tube around each wire.
2. Presolder each wire and to its connector pin.
3. Solder each wire firmly in place.

Soldering iron

Heat-shrinking tube
(Internal diameter: 1.5, r=10)

4. Move the heat-shrinking tube to the soldered section and shrink the tube by
heating it.

..........................

Heat-shrinking tube

Assembling Hood Assemble the connector hood as shown below.

[ N

H %.\ )
_y l,/’/\”E\AIuminumfoiItape %

Connected to FG Not connected to FG
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A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

previous version.

Cat. No. W319-E1-1

Revision History

I— Revision code

The following table outlines the changes made to the manual during each revision. Page numbers refer to the

Revision code

Date

Revised content

1

August 1997

Original production
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