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e SAFETY PRECAUTIONS o

(Read these precautions before using this product.)

Before using this product, please read this manual and the relevant manuals carefully and pay full
attention to safety to handle the product correctly.

The instructions given in this manual are concerned with this product. For the safety instructions of the
programmable controller system, please read the user's manual of the CPU module to use.

In this manual, the safety precautions are classified into two Ievels:"A WARNING" and A CAUTION-".

/ . . . " \
Indicates that incorrect handling may cause hazardous conditions, |
I b
: A WARNING resulting in death or severe injury. :
I |
| Indicates that incorrect handling may cause hazardous conditions, !
'\ A CAUTION resulting in minor or moderate injury or property damage. /I
g /

~—m_N—_—— e —

Under some circumstances, failure to observe the precautions given under " /AN CAUTION" may lead to
serious consequences.

Observe the precautions of both levels because they are important for personal and system safety.
Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.



When using the MELSEC-Q series serial communication module

When using the MELSEC-Q series serial communication module
[Design Precautions]

/N WARNING

e For the operation status of each station at communication error in each station, refer to the
respective manual for each station.

The communication error may result in an accident due to incorrect output or malfunction.

e When using the natification function, the pager receiver may not be contacted due to the
frequency transmission status from the system setup environment and error on the receiver
side.

To ensure the safety of the programmable controller system, install a call circuit with a lamp
display or buzzer sound.

e When connecting a peripheral with the CPU module or connecting an external device, such as a
personal computer, with an intelligent function module to modify data of a running
programmable controller, configure an interlock circuit in the program to ensure that the entire
system will always operate safely.

For other forms of control (such as program maodification or operating status change) of a
running programmable controller, read the relevant manuals carefully and ensure that the
operation is safe before proceeding.

Especially, when a remote programmable controller is controlled by an external device,
immediate action cannot be taken if a problem occurs in the programmable controller due to a
communication failure.

To prevent this, configure an interlock circuit in the program, and determine corrective actions to
be taken between the external device and CPU module in case of a communication failure.




When using the MELSEC-Q series serial communication module

[Design Precautions]

/N WARNING

¢ Do not write any data to the "system area" of the buffer memory in the intelligent function
module.
Also, do not use any "use prohibited" signals as an output signal from the programmable
controller CPU to the intelligent function module.
Doing so may cause malfunction of the programmable controller system.

/N\ CAUTION

¢ Do not install the control lines or communication cables together with the main circuit lines or
power cables.

Keep a distance of 100mm or more between them.
Failure to do so may result in malfunction due to noise.

e When using the module while values, such as buffer memory set values, are registered in the
Flash ROM, do not turn off the power supply for the module loading station nor reset the
programmable controller CPU.

If the power supply for the module loading station is turned off or the programmable controller
CPU is reset while any values are registered, the data contents in the Flash ROM become
inconsistent and as a result the values must be set again in the buffer memory, etc. and
reregistered to the Flash ROM.

Also, this may cause failure and malfunction of the module.

[Installation Precautions]

/\ CAUTION

o Use the programmable controller in an environment that meets the general specifications in the
user's manual for the CPU module used.

Failure to do so may result in electric shock, fire, malfunction, or damage to or deterioration of
the product.

e To mount the module, while pressing the module mounting lever located in the lower part of the
module, fully insert the module fixing projection(s) into the hole(s) in the base unit and press the
module until it snaps into place.

Incorrect mounting may cause malfunction, failure or drop of the module.
When using the programmable controller in an environment of frequent vibrations, fix the
module with a screw.

e Tighten the screws within the specified torque range.

Undertightening can cause drop of the screw, short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or
malfunction.

« Shut off the external power supply (all phases) used in the system before mounting or removing
a module.

Failure to do so may result in damage to the product.

« Do not directly touch any conductive parts and electronic components of the module.

Doing so can cause malfunction or failure of the module.




When using the MELSEC-Q series serial communication module

[Wiring Precautions]

/\ CAUTION

e When turning on the power and operating the module after installation and wiring are completed,
always attach the terminal cover that comes with the product.
There is a risk of electric shock if the terminal cover is not attached.

« Perform correct pressure-displacement, crimp-contact or soldering for external wire connections
using the tools specified by the manufactures.
Incorrect connection may cause short circuits, fire, or malfunction.

e Attach connectors to the module securely.

¢ Place the cables in a duct or clamp them.
If not, dangling cable may swing or inadvertently be pulled, resulting in damage to the module or
cables or malfunction due to poor contact.

e Before connecting the cables, check the type of interface to be connected.
Connecting or erroneous wiring to the wrong interface may cause failure to the module and
external devices.

o Tighten the terminal screws within the specified torque range.
Undertightening the terminal screws can cause short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or
malfunction.

e When disconnecting the cable from the module, do not pull the cable by the cable part. For the
cable with connector, hold the connector part of the cable.
For the cable connected to the terminal block, loosen the terminal screw.
Pulling the cable that is still connected to the module may cause malfunction or damage to the
module or cable.

 Prevent foreign matter such as dust or wire chips from entering the module.
Such foreign matter can cause a fire, failure, or malfunction.

o A protective film is attached to the top of the module to prevent foreign matter, such as wire
chips, from entering the module during wiring.
Do not remove the film during wiring.
Remove it for heat dissipation before system operation.




When using the MELSEC-Q series serial communication module

[Starting and Maintenance Precautions]
/N CAUTION

¢ Do not disassemble or modify the modules.
Doing so may cause failure, malfunction, injury, or a fire.

¢ Shut off the external power supply (all phases) used in the system before mounting or removing
a module.

Failure to do so may cause the module to fail or malfunction.

o After the first use of the product, do not mount/remove the module to/from the base unit, and the
terminal block to/from the module more than 50 times (IEC 61131-2 compliant) respectively.
Exceeding the limit may cause malfunction.

¢ Do not touch any terminal while power is on.

Doing so may cause malfunction.

¢ Shut off the external power supply (all phases) used in the system before cleaning the module or

retightening the terminal screws or module fixing screws.

Failure to do so may cause the module to fail or malfunction.

Undertightening can cause drop of the screw, short circuit or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or
malfunction.

¢ Before handling the module, touch a conducting object such as a grounded metal to discharge
the static electricity from the human body.

Failure to do so may cause the module to fail or malfunction.

[Operation Precautions]

/\ CAUTION

e When changing data and operating status, and modifying program of the running programmable
controller from an external device such as a personal computer connected to an intelligent
function module, read relevant manuals carefully and ensure the safety before operation.
Failure to perform correct operations to change data, program, or the status may result in
system malfunction, machine damage, or an accident.

[Disposal Precautions]

/\ CAUTION

e When disposing of this product, treat it as industrial waste.




When using the MELSEC-L series serial communication module

When using the MELSEC-L series serial communication module
[Design Precautions]

/\ WARNING

¢ For the operation status of each station at communication error in each station, refer to the
respective manual for each station.
The communication error may result in an accident due to incorrect output or malfunction.

¢ When connecting a peripheral with the CPU module or connecting an external device, such as a
personal computer, with an intelligent function module to modify data of a running
programmable controller, configure an interlock circuit in the program to ensure that the entire
system will always operate safely.
For other forms of control (such as program modification or operating status change) of a
running programmable controller, read the relevant manuals carefully and ensure that the
operation is safe before proceeding.
Especially, when a remote programmable controller is controlled by an external device,
immediate action cannot be taken if a problem occurs in the programmable controller due to a
communication failure. To prevent this, configure an interlock circuit in the program, and
determine corrective actions to be taken between the external device and CPU module in case
of a communication failure.

¢ Do not write any data to the "system area" of the buffer memory in the intelligent function
module.
Also, do not use any "use prohibited" signals as an output signal to an intelligent function
module from the CPU module.
Writing data into the "system area" or outputting a signal for "use prohibited" may cause a
programmable controller system malfunction.

[Design Precautions]

/\ CAUTION

¢ Do not install the control lines or communication cables together with the main circuit lines or
power cables.
Keep a distance of 100mm between them.
Failure to do so may result in malfunction due to noise.

[Installation Precautions]

/N WARNING

¢ Shut off the external power supply (all phases) used in the system before mounting or removing
a module. Failure to do so may result in electric shock or cause the module to fail or
malfunction.




When using the MELSEC-L series serial communication module

[Installation Precautions]

/\ CAUTION

¢ Use the programmable controller in an environment that meets the general specifications in the
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection).
Failure to do so may result in electric shock, fire, malfunction, or damage to or deterioration of
the product.

¢ To interconnect modules, engage the respective connectors and securely lock the module joint
levers. Incorrect interconnection may cause malfunction, failure, or drop of the module.

¢ Do not directly touch any conductive parts and electronic components of the module. Doing so
can cause malfunction or failure of the module.

[Wiring Precautions]

/\ WARNING

¢ Shut off the external power supply (all phases) used in the system before wiring.
Failure to do so may result in electric shock or cause the module to fail or malfunction.

¢ After installation and wiring, attach the included terminal cover to the product before turning it on
for operation. Failure to do so may result in electric shock.




When using the MELSEC-L series serial communication module

[Wiring Precautions]

/\ CAUTION

¢ Use applicable solderless terminals and tighten them within the specified torque range. If any
spade solderless terminal is used, it may be disconnected when a screw on the terminal block
comes loose, resulting in failure.

¢ Connectors for external device connection must be crimped or pressed with the tool specified by
the manufacturer, or must be correctly soldered.
Incomplete connections could result in short circuit, fire, or malfunction.

e Connect the connector to the module securely.

¢ Place the cables in a duct or clamp them.
If not, dangling cables may swing or inadvertently be pulled, resulting in damage to the module
or cables or malfunction due to poor connection.

o Confirm the interface type in advance and connect the cable correctly.
Connecting a cable to a different interface or incorrect wiring will cause failure of the module and
the external device.

¢ Tighten the terminal block screw within the specified torque range.
Undertightening can cause short circuit, fire, or malfunction. Overtightening can damage the
screw and/or module, resulting in drop, short circuit, fire, or malfunction.

¢ When disconnecting the cable from the module, do not pull the cable by the cable part.
For the cable with connector, hold the connector by hand and pull it out. For the cable
connected to the terminal block, loosen the terminal block screws.
Failure to do so may result in malfunction and damage to the module or cable.

¢ Prevent foreign matter such as dust or wire chips from entering the module.
Such foreign matter can cause a fire, failure, or malfunction.

o A protective film is attached to the top of the module to prevent foreign matter, such as wire
chips, from entering the module during wiring. Do not remove the film during wiring. Remove it
for heat dissipation before system operation.

[Startup/Maintenance Precautions]

/\ WARNING

¢ Do not touch any terminal while power is on. Doing so will cause electric shock or malfunction.
o Shut off the external power supply (all phases) used in the system before cleaning the module or
retightening the terminal block screws. Failure to do so may result in electric shock.




When using the MELSEC-L series serial communication module

[Startup/Maintenance Precautions]

/\ CAUTION

¢ Do not disassemble or modify the modules. Doing so may cause failure, malfunction, injury, or a
fire.

¢ Shut off the external power supply (all phases) used in the system before mounting or removing
a module. Failure to do so may cause the module to fail or malfunction.

¢ Tighten the terminal block screw within the specified torque range.

Undertightening can cause drop of the component or wire, short circuit, or malfunction.
Overtightening can damage the screw and/or module, resulting in drop, short circuit, or
malfunction.

o After the first use of the product (module, display unit, and terminal block), the number of
connections/disconnections is limited to 50 times (in accordance with IEC 61131-2). Exceeding
the limit may cause malfunction.

¢ Before handling the module, touch a conducting object such as a grounded metal to discharge
the static electricity from the human body.

Failure to do so may cause the module to fail or malfunction.

[Operation Precautions]

/\ CAUTION

¢ When controlling a running programmable controller (especially, changing data, program
modification, and operation status change) from an external device such as a personal
computer connected to an intelligent function module, read the relevant user's manual carefully
and ensure the safety before the operation. Incorrect data change, program modification, and
status control may cause malfunction of the system, mechanical damage, or accidents.

¢ While set values in the buffer memory are being registered to the flash ROM in the module, do
not turn off the power to the module and do not reset the CPU module. Doing so will affect the
flash ROM data, and setting to the buffer memory and registration to the flash ROM need to be
performed again. Also, it may cause failure or malfunction of the module.

[Disposal Precautions]

/\ CAUTION

¢ When disposing of this product, treat it as industrial waste.




e CONDITIONS OF USE FOR THE PRODUCT e

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;
i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major or
serious accident; and
ii) where the backup and fail-safe function are systematically or automatically provided outside of the
PRODUCT for the case of any problem, fault or failure occurring in the PRODUCT.

(2) The PRODUCT has been designed and manufactured for the purpose of being used in general
industries.

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY (INCLUDING, BUT NOT LIMITED

TO ANY AND ALL RESPONSIBILITY OR LIABILITY BASED ON CONTRACT, WARRANTY, TORT,

PRODUCT LIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO

PROPERTY CAUSED BY the PRODUCT THAT ARE

OPERATED OR USED IN APPLICATION NOT INTENDED OR EXCLUDED BY INSTRUCTIONS,

PRECAUTIONS, OR WARNING CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR

SAFETY MANUALS, TECHNICAL BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application")

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

* Nuclear Power Plants and any other power plants operated by Power companies, and/or any other
cases in which the public could be affected if any problem or fault occurs in the PRODUCT.

* Railway companies or Public service purposes, and/or any other cases in which establishment of a
special quality assurance system is required by the Purchaser or End User.

* Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as Elevator
and Escalator, Incineration and Fuel devices, Vehicles, Manned transportation, Equipment for
Recreation and Amusement, and Safety devices, handling of Nuclear or Hazardous Materials or
Chemicals, Mining and Drilling, and/or other applications where there is a significant risk of injury to
the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the
PRODUCT in one or more of the Prohibited Applications, provided that the usage of the PRODUCT is
limited only for the specific applications agreed to by Mitsubishi and provided further that no special
quality assurance or fail-safe, redundant or other safety features which exceed the general
specifications of the PRODUCTSs are required. For details, please contact the Mitsubishi
representative in your region. Notwithstanding the above, restrictions Mitsubishi may in its sole
discretion, authorize use of the PRODUCT in one or more of the Prohibited Applications, provided
that the usage of the PRODUCT is limited only for the specific applications agreed to by Mitsubishi
and provided further that no special quality assurance or fail-safe, redundant or other safety features
which exceed the general specifications of the PRODUCTSs are required. For details, please contact
the Mitsubishi representative in your region.
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INTRODUCTION

Thank you for purchasing the MELSEC-QJ/L series programmable controller.
This manual explains the functions and programming required to use the serial communication module.

Before using this product, please read this manual and the related manuals carefully to develop full
familiarity with the functions and performance of the MELSEC-QJ/L series programmable controller to handle
the product correctly.

When applying the following program examples to the actual system, make sure to examine the applicability
and confirm that it will not cause system control problems.

Please always forward this manual to the end user.

IMPORTANT |

To use LJ71C24 and LJ71C24-R2 serial communication modules
When reading the manual, substitute the contents in the table with the following
descriptions in the explanations.

Description in manual After substitution
Q series C24 - L series C24
QCPU - LCPU
QCPU station - LCPU station
Q/QnACPU — Q/L/IQnACPU

The specifications of MELSEC-L series and MELSEC-Q series are partially different.
Before using the equipment, please refer to the following to gain familiarity with the
different in specifications.

Appendix 1 Specification Comparisons between the Q Series C24 and L Series C24

REMARKS

* The program examples shown in this manual are the examples in which the
serial communication module is assigned to the 1/0 No. X/Y0O0 to X/Y1F
unless otherwise specified.
For the assignment of I/O No., refer to the user's manual (function explanation,
program fundamentals) for the CPU module used.

» This manual explains operations by using GX Configurator-SC.
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COMPLIANCE WITH EMC AND LOW VOLTAGE DIRECTIVES

(1) Method of ensuring compliance
To ensure that Mitsubishi programmable controllers maintain EMC and Low
Voltage Directives when incorporated into other machinery or equipment, certain
measures may be necessary.
Please refer to one of the following manuals.
* QCPU User's Manual (Hardware Design, Maintenance and Inspection)
« Safety Guidelines
(This manual is included with the CPU module or base unit.)
The CE mark on the side of the programmable controller indicates compliance
with EMC and Low Voltage Directives.
(2) Additional measures
No additional measures are necessary for the compliance of this product with
EMC and Low Voltage Directives.



RELEVANT MANUALS

The specifications and usage of special functions can be checked in this manual.

In addition, use the following manuals according to their intended use.

Manual name

Manual number
(Model code)

Q Corresponding Serial Communication Module User's Manual (Basic)
Overview of the module, applicable system configuration, specifications, procedures prior to operations,
basic methods for communicating with the external device, maintenance and inspection, and
troubleshooting of the Q series serial communication module. (Sold separately)

SH-080006
(13JL86)

MELSEC-L Serial Communication Module User's Manual (Basic)
Overview of the module, applicable system configuration, specifications, procedures prior to operations,

SH-080894ENG

program of the module and how to set parameters. (Sold separately)

basic methods for communicating with the external device, maintenance and inspection, and (13J240)
troubleshooting of the MELSEC-L serial communication module. (Sold separately)

MELSEC-Q/L MELSEC Communication Protocol Reference Manual SH-080008
Information on how the external device reads data from and writes data to the programmable controller (13JF89)
CPU through communication using the MC protocol by utilizing the C24/E71. (Sold separately)

GX Configurator-SC Version 2 Operating Manual (Protocol FB support function) SH-080393E
Features and usage of the protocol FB support function that supports creation of the data communication (13JU46)

GX Configurator-SC Version 2 Operating Manual (Pre-defined protocol support function)
The pre-defined protocol support function and usage, and the protocol setting method.

(Sold separately)

SH-080850ENG
(13JU66)




The Manual's Use and Structure

@ How to use this manual
This manual describes the use of special functions for the Q series C24
(QJ71C24N, QJ71C24N-R2, QJ71C24N-R4, QJ71C24, QJ71C24-R2), with each
chapter covering a specific function. Please read this manual and use the contents
below as a reference.

(1)

(2)

©)

(4)

(®)

(6)

(7)

To read an overview of special functions

» An overview of the major special functions is described in Chapter 1.

To use the function that monitors errors in the programmable controller CPU

» Chapter 2 describes the programmable controller CPU monitoring function,
which monitors the programmable controller CPU status and devices and
automatically sends status information to the other communicating device
upon occurrence of an error.

* For how to register/cancel the programmable controller CPU monitoring
from the external device using the MC protocol, refer to the MELSEC-Q/L
MELSEC Communication Protocol Reference Manual.

To use the data communication function for the exchange of data with an
external device at a remote location

» Chapter 3 describes the specifications, procedures and other items regarding
communication using the modem function in order to exchange of data with an
external device at a remote location.

To use the function for reading received data from the external device using an
interrupt program in order to reduce the scan time

» Chapter 4 describes the programming for execution of a receiving program
only when data from the external device is received.

To use the function for monitoring the data communication time with the external
device

» Chapter 6 describes the function that monitors the data communication time
with the external device, along with the reception-interval time and the
response-reception time for transmission.

To use the transmission control function to control data transmission/reception
with the external device.

» Chapter 7 describes the DTR/DSR control and the DC code function to control
the data communication with the external device.

To use the function for simplifying the data communication program with the
registration data when preregistering the fixed-format section of the
communication message

» Chapters 9 to 11 describe the data transmission/reception function with user
frames in which the fixed-format section of the communication message has
been preregistered.



(8) To use the function that performs the data communication in ASCII code with
the external device

» Chapter 13 describes the handling of binary code on the programmable
controller CPU and ASCII-BIN conversion function for communicating ASCII
code data for an external device.

(9) To use dedicated instructions

» Chapter 17 describes the dedicated instructions that are used to execute the
functions explained in this manual.

@ Structure of this manual
This manual describes how to perform the initial settings to execute special

functions by using GX Developer and the utility package for the Q series C24 (GX
Configurator-SC).

For details on the usage of GX Developer and GX Configurator-SC, refer to the Q
Corresponding Serial Communication Module User's Manual (Basic).



Generic Terms and Abbreviations

In this manual, the following generic terms and abbreviations are used to explain the serial communication
module and data communication devices, unless otherwise specified. Specific names or model names are
provided when it is necessary to explicitly identify the model being discussed.

(1) Generic terms and abbreviations for modules

Generic
term/abbreviation

Description

Q series C24 (C24)

Generic term for QJ71C24N, QJ71C24N-R2, QJ71C24N-R4, QJ71C24 and QJ71C24-R2 serial communication
modules.

(Indicated as "C24" in diagrams)

L series C24 Generic term for LJ71C24 and LJ71C24-R2

QC24 Generic term for AJ71QC24, AJ71QC24-R2, AJ71QC24-R4, A1SJ71QC24, and A1SJ71QC24-R2

QC24N Generic term for AJ71QC24N, AJ71QC24N-R2, AJ71QC24N-R4, A1SJ71QC24N1, A1SJ71QC24N1-R2,
A1SJ71QC24N, and A1SJ71QC24N-R2

QC24(N) Generic term for QC24 and QC24N

Serial communication

Generic term for the modules below.

Q series QJ71C24N, QJ71C24N-R2, QJ71C24N-R4, QJ71C24, QJ71C24-R2

L series LJ71C24, LJ71C24-R2

module AJ71QC24, AJ71QC24-R2, AJT1QC24-R4, A1SJ71QC24, A1SJ71QC24-R2, AJT1QC24N,

QnAseries | AJ71QC24N-R2, AJT1IQC24N-R4, A1SJ71QC24N1, A1SJ71QC24N1-R2, A1SJ71QC24N,
A1SJ71QC24N-R2
uc24 ,
_ Generic term for AJ71UC24, A1SJ71UC24-R2, A1SJ71UC24-R4, A1SJ71UC24-PRF, A1SJ71C24-R2,

A series computer | )14 171c24-R4, A1SJ71C24-PRF, A2CCPUC24, and A2CCPUC24-PRF

link module
Generic term for QO0JCPU, QOOCPU, Q01CPU, Q02CPU, Q02HCPU, QOBHCPU, Q12HCPU, Q25HCPU,
QO2PHCPU, QOBPHCPU, Q12PHCPU,Q25PHCPU, Q12PRHCPU, Q25PRHCPU, QO0UJCPU, QOOUCPU,

QcpPu Q01UCPU, Q02UCPU, Q03UDCPU, Q04UDHCPU, Q0BUDHCPU, Q10UDHCPU, Q13UDHCPU, Q20UDHCPU,
Q26UDHCPU, QO3UDECPU, Q04UDEHCPU, QOBUDEHCPU, Q10UDEHCPU, Q13UDEHCPU,
Q20UDEHCPU, Q26UDEHCPU, Q50UDEHCPU, and Q100UDEHCPU

LCPU Generic term for LO2CPU, LO2CPU-P, L26CPU-BT, and L26CPU-PBT

QMACPU Generic term for Q2ACPU, Q2ACPU-S1, Q2ASCPU, Q2ASCPU-S1, Q2ASHCPU, Q2ASHCPU-S1, Q3ACPU,
Q4ACPU, and Q4ARCPU

Q/QnACPU Generic term for QCPU and QnACPU

Ethernet module
Q series E71 (E71)

Generic term for QJ71E71-100, QJ71E71-B5 and QJ71E71-B2 Ethernet interface modules
(Indicated as "E71" in diagrams)




(2) Abbreviations for dedicated instructions

Abbreviation Description
BIDIN Abbreviation for G.BIDIN or GP.BIDIN.
BIDOUT Abbreviation for G.BIDOUT or GP.BIDOUT.
BUFRCVS Abbreviation for Z.BUFRCVS.
CPRTCL Abbreviation for G.CPRTCL or GP.CPRTCL
CSET Abbreviation for ZP.CSET.
GETE Abbreviation for G.GETE or GP.GETE.
INPUT Abbreviation for G.INPUT.
ONDEMAND Abbreviation for G.ONDEMAND or GP.ONDEMAND.
OUTPUT Abbreviation for G.OUTPUT or GP.OUTPUT.
PRR Abbreviation for G.PRR or GP.PRR.
PUTE Abbreviation for G.PUTE or GP.PUTE.
SPBUSY Abbreviation for G.SPBUSY or GP.SPBUSY.
UINI Abbreviation for ZP.UINI.

(3) Generic terms and abbreviations for the manuals

Generic term/abbreviation

Description

User's Manual (Basic)

Q Corresponding Serial Communication Module User's Manual (Basic)
MELSEC-L Serial Communication Module User's Manual (Basic)

Operating Manual
(Protocol FB support function)

GX Configurator-SC Version 2 Operating Manual (Protocol FB support function)

Operating Manual
(Pre-defined protocol support
function)

GX Configurator-SC Version 2 Operating Manual (Pre-defined protocol support function)

(4) Others

Generic term

Description

Data communication function

Generic term for MC protocol, pre-defined protocol, nonprocedural protocol, bidirectional protocol

QCPU station

Generic term for the programmable controller installed QCPU

LCPU station

Generic term for the programmable controller installed LCPU




TERMS

The following table lists the definitions and descriptions of terminology used in this manual.

Terminology

Description

A compatible 1C frame
(Formats 1 to 4)

One of the message formats for the serial communication modules, which is used to perform ASCII data
communication by MC protocol.

This is the same message format as the one used when communicating using the protocol for the A series
computer link modules. Device memory read/write operations for the QCPU are allowed within the device
range of the AnACPU.

Bidirectional protocol

A communication procedure for the serial communication modules, with which any data communication is
available between the programmable controller CPU and the other device.

Buffer memory

Memory of the intelligent function modules/special function modules, which is used for storing data sent to or
received from the programmable controller CPU (setting values, monitor values, etc.)

Device A memory of the programmable controller CPU used for storing data
GX Configurator-SC Setting and monitoring tool for the serial communication module (MELSOFT product)
GX Developer A programming tool for designing, debugging and maintenance (MELSOFT product)

Independent operation

Operation of each of the two interfaces on the serial communication module when data communication is
performed with other devices using the specified protocols respectively.

Intelligent function module

MELSEC-Q/L series modules with functions other than 1/0 functions such as A/D and D/A conversion
module

Linked operation

Operation of each of the two interfaces on the serial communication module that are connected to external
devices and linked one another in order to communicate data to/from the external devices.

The two interfaces communicate data using the identical data-communication function (MC protocol
(identical format) or non procedure protocol) and the identical transmission specifications. (Linked operation
using the pre-defined protocol or the bidirectional protocol is not allowed.)

MELSEC communication
protocol
(MC protocaol)

A communication procedure for the Q series C24 or the Ethernet interface modules, and a communication
method for accessing a programmable controller CPU from an external device.

(This is called the MC protocol in this manual.)

There are two communication types; one uses ASCII code data and the other uses binary code data.

Message send function
(Printer function)

This function registers character data (messages) to be sent to external devices (mainly printers) to the
serial communication module as a user frame in advance, and sends the registered data for multiple user
frames using the non procedure protocol.

Multidrop connection

A name of the connection when multiple external devices or other C24s are connected on a 1:n or m:n basis
using the serial communication module's RS-422/485 interface.

MX Component

Active X2 control library for serial communication (MELSOFT product)

Non procedure protocol

A communication procedure and one of the data communication functions for communicating any data
between the programmable controller CPU and the other device.

Packet

Data string used for communication using pre-defined protocol with external devices

Pre-defined protocol

One of the data communication functions available for the QJ71C24N(-R2/R4) and LJ71C24(-R2). In data
communication between the QJ71C24N(-R2/R4) or LJ71C24(-R2) and an external device, data can be sent
or received by using a protocol for the external device.

This must be set in GX Configurator-SC (Pre-defined protocol support function).

Pre-defined protocol support
function

This function can be used in GX Configurator-SC (Pre-defined protocol support function).
The functional overview of the pre-defined protocol support function is indicated below.
Protocol setting according to the opposite device
+ The writing and reading of protocol setting data to QJ71C24N(-R2/R4) and LJ71C24(-R2) flash ROM
+_Debugging support function




Terminology

Description

QnA compatible 2C frame
(Formats 1 to 4)

One of the message formats for the serial communication modules, which is used to perform ASCI| data
communication by MC protocol.

This is the same message format as the communication frame using the protocol for the QnA series serial
communication modules.

» QnA compatible 2C frame (Formats 1 to 4): QnA simplified frame (Formats 1 to 4)

QnA compatible 3C frame
(Formats 1 to 4)

QnA compatible 4C frame
(Formats 1 to 4)

One of the message formats for the serial communication modules, which is used to perform ASCII data
communication by MC protocol.

This is the same message format as the communication frame using the protocol for the QnA series serial
communication modules.

* QnA compatible 3C frame (Formats 1 to 4): QnA frame (Formats 1 to 4)

* QnA compatible 4C frame (Formats 1 to 4): QnA extension frame (Formats 1 to 4)

QnA compatible 4C frame
(Format 5)

One of the message formats for the serial communication modules, which is used to perform ASCII data
communication by MC protocol.

This is the same message format as the communication frame using the protocol for the QnA series serial
communication modules.

» QnA compatible 4C frame (Format 5): QnA extension frame (Format 5)

Special function module

MELSEC-QnA/A series modules with functions other than 1/O functions such as A/D and D/A conversion
module

Data name when the fixed format portion of messages to be sent or received between a serial
communication module and an external device is registered in the module and used for sending and
receiving data. (The contents of a user frame data should conform to the specifications of the external
device.)

User frame The data array of the head and tail sections of a message (transmission control code, serial communication
module station No., sum check, fixed data, etc.) to be sent and received is registered in the serial
communication module before use.

User frame is used in MC protocol on-demand functions and data communication functions which use the
non procedure protocol.
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1 OVERVIEW

1 OVERVIEW

1.1 Overview

This manual explains special functions of the MELSEC-Q/L series C24.

When applying the following program examples to the actual system, make sure to
examine the applicability and confirm that it will not cause system control problems.
This chapter provides an overview of these special functions. The primary special
functions of the Q series C24 and a functional overview are indicated below.

(1) Monitoring the programmable controller CPU (detailed explanation
in Chapter 2)

(a) The local station programmable controller CPU can be monitored at time
intervals set by the user without a sequence program.
1) The following information can be registered as items to be monitored.

(Monitoring a device for the local station programmable controller CPU)

» A numeric value stored in a word device

» The ON/OFF status of a bit device
(Monitoring the status of the local station programmable controller
CPU)

» Monitoring the status of the local station programmable controller
CPU

2) For the results of the programmable controller CPU monitoring, the
following monitored information can be transmitted/notified.

+ Transmission of information on the device to be monitored and status
of the programmable controller CPU (Monitoring information obtained
through combined use of the modem function can also be
transmitted.)

* Notification of notification messages (character string data) registered
for connecting the modem function when using with the modem
function together

3) The user can select one of the following as transmission timing for the
programmable controller CPU monitoring results to the external device.

» Transmission/notification each time the programmable controller CPU
is monitored. (Constant cycle transmission)

+ Transmission/notification when the information read from the
programmable controller CPU agrees with conditions set by the user.
(Condition agreement transmission)

(b) The programmable controller CPU monitoring function can be used in
communication using MC protocol or non procedure protocol.

(c) Using the programmable controller CPU monitoring function makes it
possible to do the following:
» Sends device data without using a sequence program
+ Simplifies the device monitor procedure
» Sends the programmable controller CPU error information

MELSEC Q25HCPU Qi7iczs

O ronen . External device

—

CPU error Monitoring
information device information
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% —

4 PULL

Abnormal detection
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Error
occurrence
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(2) Communicating with the external device at a remote location via a
modem (detailed explanation in Chapter 3)

1) Connecting a modem or TA (terminal adapter) to the RS-232 interface
facilitates communication via a public line/private line/digital line (ISDN), such
as data communication with a device at a remote location (listed below) and
calling a pager device.

» Data communication using the MC protocol

» Data sending and receiving using the non procedure protocol
» Data communication using the bidirectional protocol

» Programmabile controller access using the GX Developer

2) Initialization of a modem or TA, line connection (dialing), and line
disconnection are performed by the programmable controller CPU.

3) When a remote password is set in the QCPU with the GX Developer, the
following access from the external device to QCPU using the Q series C24
modem function can be performed by executing the unlock processing to the
remote password.

» Data communication using MC protocol

» Accessing the programmable controller using the GX Developer

* The remote password function is a QCPU function designed to prevent
improper access to the QCPU by users.
The QCPU remote password function can be used by setting a remote
password in the QCPU with GX Developer.

/7 Q series C24

/ Modem/TA (*1)

I | . Modem/TA (¥1)  External device
r::"r::Z_:_::l’_::Z__ e f :|

RS-232

Pager receiver

*1 TA s an abbreviation for Terminal Adapter.
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(3) Receiving data with an interrupt program (detailed explanation in
Chapter 4)

Data

transmission

1)

2)

In data communication between the Q series C24 and the external device,
data can be received using an interrupt program with the following data
communication functions.
+ Data reception during communication using the non procedure protocol
+ Data reception during communication using the bidirectional protocol
Receiving data using an interrupt program expedites data reception by the
programmable controller CPU.

Q series C24

Main program

}_|

3

Programmable
controller CPU

> ﬂl nterrupt issued

Main program ‘

Interrupt
program executed

(4) Controlling data communication in accordance with the external
device (detailed explanation in Chapter 7)

External
device side

1)

2)

3)

The Q series C24 controls data communication with the external device by
turning ON/OFF the DTR/DSR signal and sending/receiving the DC code.
DTR/DSR signal control
Using the ER (DTR) and DR (DSR) signals, the external device is notified of
whether or not data communication can be performed.
DC code control
By sending/receiving the DC1 and DC3 code data, the external device is
notified of whether or not data can be received. By enclosing the user data
with the DC2 and DC4 code data, the external device is notified of the valid

transmission data range.
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(5) Converting binary code data to ASCII code data to communicate
with the external device specification (detailed explanation in
Chapter 13)

1)

Binary code data that is processed by the programmable controller CPU can
be converted to ASCII code data for communication.

2) ASCII-BIN conversion is performed by the Q series C24 according to user

Q series C24

settings.

External
device

H

l_ Head data
T

L H

341,124

1234+

Buffer memory ﬁ ;—
L i |

(121)  (34H)

S\
\ Does not convert |

Q_: A
R @) @ (1) 2 pF—

33w, 34H1 314,324

Converts

(6) Sending/receiving data in a message format tailored to the external
device (detailed explanation in Chapters 9 to 11)

1)

2)

By preregistering the data arrangement (user frames) of the messages to be
sent and received by the external device, to the Q series C24, the following
data communications can be performed using registered frames.
* MC protocol: Data transmission from the programmable controller CPU to
the external device using the on-demand function
* Non procedure protocol: Data communication between the programmable
controller CPU and the external device
For example, multiple first frames and last frames (called user frames) with
the definition shown in the diagram below can be preregistered in the Q
series C24. When sending data to the external device, the data that is
arranged as shown in the diagram below can be sent by designating the
preregistered user frame numbers and arbitrary data. When receiving data
from the external device, by setting the preregistered user frame numbers for
reception at the startup of the Q series C24, the arbitrary data section can be
read to the programmable controller CPU when the message with the
registered content is received.

ENQ

Arbitrary data CR LF

Password
Destination
station number

Self-station
number

3)

v J %—J
First frame Last frame

* Before sending data, the Q series C24 adds the first frame and last frame
to arbitrary data. When data is received, the arbitrary data section is
stored in the buffer memory as receive data.

User frames and various setting values for data communication with the

external device can be preregistered to the Q series C24 flash ROM.
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The following table lists which special functions are available for the main data
communication functions of the Q series C24.

Main data communication functions Non e Pre-
, ) MC Bidirectional Reference
Special functions procedure defined .
protocol protocol section
protocol protocol
Monitoring of the programmable controller CPU usin
9 prog L nd O O X X Chapter 2
the programmable controller CPU monitoring function
Dat ication t te locati ing th
ata commuruca ion to a remote location using the O O O % Chapter 3
modem function
Reading received data using an interrupt program X O O X Chapter 4
Changing th it of the data length fi icati
anging the unit of the data length for communication O O O % Chapter 5
data
Changing the monitoring time for data communication O O O X Chapter 6
Transmission control for data communication
» DC code control (Including Xon/Xoff control) O O O O Chapter 7
» DTR/DSR (ER/DR) control
Data communication using half-duplex communication O O O O Chapter 8
Data communication using user Registration O O X X Chapter 9
frames Transmission, O — X X Chapter 10
reception — O X X Chapter 11
Data communication using the transparent code X O O X Chapter 12
Communication using ASCII code data by ASCII-BIN
! g y X O O X Chapter 13
conversion
Data communication with multiple external devices usin
. . P . 9 O X X X Chapter 14
a multi-drop connection (m:n connection)
Changing the interface mode after starting data
communication (Changes to communication protocol O O O O Chapter 15
and transmission specifications)

O : Available X : Not available
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1.2 Functions Added/Changed for the QJ71C24N (-R2/R4) and QJ71C24 (-R2)

For the function versions, serial numbers, and software versions of the QJ71C24N
(-R2/R4) or QJ71C24(-R2) with the added or changed functions, refer to the following.
Q Corresponding Serial Communication Module User's Manual (Basic)
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2 USING THE PROGRAMMABLE CONTROLLER CPU MONITORING
FUNCTION

2.1 Overview

This chapter explains the programmable controller CPU monitoring function with which
the Q series C24 monitors the programmable controller CPU based on the monitoring
information reregistered by the user.

The following explains an overview of the programmable controller CPU monitoring
function:

(1) Transmission without using a sequence program

1) The programmable controller CPU monitoring function enables the Q series
C24 to monitor the local station's programmable controller CPU at time
intervals set by the user by reregistering data to be used for the
programmable controller CPU monitoring function.

Data transmission and notification to the external device is possible by
communication using the MC or non procedure protocol without using a sequence
program.

2) The following monitoring information selected by the user can be sent or
notified to the external device as the programmable controller CPU
monitoring results.

Without the Combined use of the
Monitoring result modem modem function
function (modem communication)

Data
transmission

Numeric value stored in
a word device

ON/OFF status for a bit
device

Local station programmable
controller CPU device (information
on the device to be monitored)

Status of modules of the local station programmable
controller CPU

Notification

Notification message registered in data for connection % o
(character string data)

3) Two separate timings--constant cycle transmission and condition agreement
transmission--are used to transmit and notify the programmable controller
CPU monitoring results to the external device.

* In the constant cycle transmission, transmission and notification are
performed each time the programmable controller CPU is monitored.

+ In the condition agreement transmission, transmission and notification are
performed when the information read from the programmable controller
CPU satisfies the user-defined conditions and an error is detected in the
programmable controller CPU.

(2) Simplifying the device monitoring procedure
When device monitoring is performed by communication using the MC protocol,
the external device must repeatedly perform monitor request transmission and
monitor data reception processing after it executes monitor registration.
By designating the constant cycle transmission for the programmable controller
CPU monitoring function, the device data can be monitored without performing
the monitor request reception processing.
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(3) Notification of an error in the programmable controller CPU
In the condition agreement transmission and notification, error information can be
sent to the external device without a sequence program whenever a
programmable controller CPU error occurs.

MELSEC

‘Om

Q25HCPU QJric24

MODEC] cw[ :chz
RUNEY

External device

ERRO]

« PULL

MITSUBISHI

userCd —J
sar. 01
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2.2 About the Programmable Controller CPU Monitoring Function
This section explains the programmable controller CPU monitoring function.

2.2.1 Data registration for using the programmable controller CPU monitoring function

The following explains the data registration by the user to use the programmable
controller CPU monitoring function.

(1) Programmable controller CPU monitor registration for the Q series C24 that is
required to use the programmable controller CPU monitoring function is described
in the following sections. The registration can be performed using one of the
following methods:

1) Registration using the Q series C24 dedicated utility package (GX
Configurator-SC)

2) Registration using the programmable controller CPU monitoring registration
command (0630) for communication with the MC protocol (Detailed
explanation is found in the MELSEC-Q/L MELSEC Communication Protocol
Reference Manual)

3) Registration using the programmable controller CPU "CSET" instruction
(Detailed explanation is found in Chapter 17.)

(2) When this function is used with the modem function and data is transmitted or a
notification message is notified as a programmable controller CPU monitoring
result, register the connection data for the modem function on the "PLC CPU
monitoring system setting" screen of GX Configurator-SC.

(3) By registering the data for using the above programmable controller CPU
monitoring function, the Q series C24 begins monitoring the programmable
controller CPU.

2.2.2 Programmable controller CPU monitoring information

This section explains the monitoring target information used to execute the
programmable controller CPU monitoring function.

(1) The following information can be registered as the target of the programmable
controller CPU monitoring function.

1) Device monitoring for the local station's programmable controller CPU
» Monitoring of the numeric values stored in the word device
» Monitoring of the bit device ON/OFF status

2) Monitoring of the local station's programmable controller CPU status

(2) In monitoring word and bit devices, a maximum total device point value of 960
(equivalent to a maximum of 15360 bits for only bit devices), or a total of 10 blocks
when any continuous device range comprises one block, can be registered.

Since monitoring of the local station's programmable controller CPU status will
also be registered as a one-block portion, up to 11 blocks can be registered.

11 > (Number of word device blocks registered + number of bit device blocks registered)
+ CPU status monitoring (1 block)
960 points > (Total number of all word device block points + total number of all bit device block points)
(1 point = 1 word) (1 point = 16 bits)

(3) With device monitoring of the blocks for which the word and bit devices are
registered, the head device of each block becomes the monitoring target.
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(Example1) For a block in which 10 points of word devices from D100 to D109 are
registered
Monitoring target: Numeric value stored in D100
Data transmitted: Numeric values stored in D100 to D109

(Example2) For a block in which two points of bit devices from M100 to M131 are
registered
Monitoring target: ON/OFF status of M100
Data transmitted: ON/OFF status of M100 to M131

The word and bit devices that can be designated as the monitoring targets and the
device codes that are used to register the monitoring devices are listed in the table
below.

Register the devices using the device ranges existing in the programmable
controller CPU.

Classification Device Device type Device code Device range
Bit Word ASCII Binary (Default)
' O
Internal system Special relay SM 9H 0 to 2047
Special register O SD AH
Input O X ¥ 9CH
- 0to 1FFFH
Output O Y ¥ 9DH
Internal relay O M * 90H
- 0to 8191
Latch relay O L= 92H
A iat O F* 93
nnunciator . H 0t 2047
Edge relay O V= 94H
Link relay O B* AOH 0 to 1FFFH
Data register O D* A8H 0 to 12287
Link register O W * B4H 0 to 1FFFH
Contact O TS C1H
Timer Cail O TC COH
Current value O TN C2H
Internal user 0 to 2047
Contact O SS C7H
Retentive timer  |Coil O SC C6H
Current value O SN C8H
Contact O CS C4H
Counter Coil O cC C3H 0to 1023
Current value O CN C5H
Link special relay O SB A1H
0to 7FFH
Link special register O SW B5H
Step relay O S * 98H 0 to 8191
Direct input O DX A2H 0 to 1FFFH
Direct output O DY A3H
. y 0to 15
Index register O z* CCH
. N O R* AFH 0 to 32767
Register File register
O ZR BOH 0 to FE7FFH

POINT

(1) Designating a non-existent device code will result in an error.

(2) When the device range in the parameter setting has been changed, the new

device range can be set as the programmable controller CPU's monitoring
target.
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2.2.3 Timing for programmable controller CPU monitoring

The following explains the timing for programmable controller CPU monitoring when
the programmable controller CPU monitoring function is executed.

(1) Programmable controller CPU monitoring using the Q series C24 is performed
continuously at cycle time intervals registered by the user.

(2) Values from 1 to 65535 (unit: 100ms/s/min) can be registered as the cycle time.
Use the following expressions as a reference when registering the cycle time.

(a) When sending device data or the programmable controller CPU status
Cycle time designation > K + sequence scan time + processing time
+ data transmission time

(b) When notifying through combined use of the modem function
(when notifying)
Cycle time designation > K + sequence scan time + processing time
+ data transmission time
+ data transmission delay time of the modem
+ modem connection and disconnection time

(when sending data)

Cycle time designation > K + sequence scan time + processing time
+ data transmission time
+ data transmission delay time of the modem
+ modem connection and disconnection time
+ circuit disconnection wait time

* When modem initialization has not been
performed, the modem initialization time will be
added. (We recommend that the modem
initialization be performed in advance.)

The items that appear in the above expressions are explained below:
+ K : 60 ms constant (internal processing time of
the Q series C24)
* Processing time: Processing time for the "Multiple block batch read word
unit command 0406"
For 1 point :11.3ms
For 480 points: 23.4 ms
For 960 points: 36.2 ms
+ Data transmission time = 1 / transmission rate x bit count for one byte
portion during transmission
x byte count for transmission data
« Bit count for one byte portion during transmission =
1 + data bit count + parity bit + stop bit count
(parity bit = 1, no parity bit = 0)
+ Data transmission delay time by the modem: Depends on the modem
specifications, line specifications and line status.
* Modem connection and disconnection time: Depends on the modem
specifications, line specifications and line status.
* Modem initialization time: Depends on the modem specifications.
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(3) To monitor the programmable controller CPU, the Q series C24 reads monitoring
information (device information, programmable controller CPU status information)
from the programmable controller CPU at time intervals set by the user.

POINT

(1) Since the Q series C24 reads the monitoring information (device data,
programmable controller CPU status) at the time of the next programmable
controller CPU END process after the cycle time elapses, make the cycle time
as long as possible.

(2) The following should be considered if the cycle time is short.

* The scan time of the programmable controller CPU is longer and the number
of scan cycles has increased.

» The increase in the processing time of the Q Series C24 programmable
controller CPU monitoring function has increased causing an increase in the
processing time of other data communication functions.

» The load on the external device has increased.

2.2.4 Timings of transmission and notification of monitoring results to the external device

Constant cycle
transmission

Cycle time

Sequence program

The following explains the timings for the transmission and notification of the
programmable controller CPU monitoring results.

There are two transmission methods for transmitting and notifying the monitoring
results of the local station programmable controller CPU to the external device. These
include constant cycle transmission and condition agreement transmission. One of
these methods must be selected by the user during programmable controller CPU
monitoring registration.

(1) Constant cycle transmission
The monitoring results are transmitted and notified each time monitoring
information is read from the programmable controller CPU.
(Timing to transmit data)

Monitoring information

—
One-block One-block —_
portion |"°°| portion
a x i~
| | —=
L | _l | External device

(c H (c H
/) — 1 /) —
END END END END
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(2) Condition agreement transmission

(a) For device monitoring, the monitoring conditions registered by the user
(conditions for sending monitoring results), the monitoring condition values
and the monitoring information read from the programmable controller CPU
are compared. The monitoring results are sent or notified when there is a
block where the monitoring conditions match.

For programmable controller CPU status monitoring, the monitoring results
are sent or notified only once when an error is detected for the first time from
the status information read from the programmable controller CPU. (This
corresponds to the edge triggered transmission noted below.)

(b) Two transmission methods of the monitoring results are available for the
condition agreement transmission for device monitoring. These include edge
triggered transmission and level triggered transmission.

1) Edge triggered transmission
The monitoring conditions registered by the user (conditions for sending
monitoring results), the monitoring condition values and the monitoring
information read from the programmable controller CPU are compared.
The monitoring results are sent or notified only once when an agreement
of the monitoring conditions is detected for the first time. After that, when
the monitoring information read from the programmable controller CPU
does not match the monitoring conditions and then it matches the
monitoring conditions once again, the monitoring results are sent or
notified.

2) Level triggered transmission
The monitoring conditions registered by the user (conditions for sending
monitoring results), the monitoring condition values and the monitoring
information read from the programmable controller CPU are compared.
While the monitoring conditions agree, the monitoring results are sent or
notified at each cycle time.

(Timing to transmit data)

Monitoring information

Condition agreement One-block One-block ‘:'_
transmission portion portion
AT x g
I | A L J
: : ———
Cycle time pre : »le ‘ External device
Sequence program Matched /{ Not matched 1 /(/( Matched 11
(conditions matched/not END END END

matched)
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(c) Inthe condition agreement transmission for device monitoring, the head device
for each block is the monitoring target for condition monitoring of each block
device.

For the condition agreement transmission, the monitoring conditions that can be
designated for the device to be registered by the user and the registration values
when designating the monitoring condition are listed in the table below.

Register the monitoring conditions for the head device of each block using
the following table.

) . Valid designated
Registration value device
Monitoring condition (item to be judged) For odae 3 For level o p
or el
ge. rlggere or level .rlg‘gere Bit Word
transmissions transmissions
Device value or status = device monitoring condition value or status 00011 01011
O
Device value or status 7 device monitoring condition value or status 0002+ 0102+
Monitoring device < monitoring condition value 0003+ 0103+
) Monitoring device < monitoring condition value 0004+ 0104+
Unsigned — - — —
Monitoring device > monitoring condition value 0005+ 0105+ o
Monitoring device > monitoring condition value 0006H 0106+
X
Monitoring device < monitoring condition value 0007H 0107+
Sianed Monitoring device < monitoring condition value 0008H 0108+
9 Monitoring device > monitoring condition value 0009+ 01091
Monitoring device > monitoring condition value 000AH 010AH

(d) In device monitoring, register the monitoring condition value or status when
the Q series C24 judges that the numeric value/status of the monitoring
device for condition agreement transmission (head device of each block)
agrees with the condition using the registration values listed below.

Type of monitoring device Monitoring condition value or status Registration value
Bit device OFF 0000x
ON 0001H
Word device Numerical value 0000H to FFFFH

(Example 1) When MO = ON is the condition agreement
Monitoring condition registration value : 0001H
Registration value for the monitoring condition value or status: 0001H
(Example 2) When DO > 100 (signed) is the condition agreement
Monitoring condition registration value : 000AH
Registration value for the monitoring condition value or status: 100(64H)

REMARKS

In status monitoring for the programmable controller CPU, the monitoring conditions
and condition values for condition agreement transmission are not registered.
Instead, it is registered as whether or not programmable controller CPU status
monitoring will be performed.

Monitoring results in condition agreement transmission are sent or notified only once
when an error is detected by the status information read from the programmable
controller CPU for the first time.



2 USING THE PROGRAMMABLE CONTROLLER CPU MONITORING FUNCTION

2.2.5 Transmission methods of monitoring results and transmission data to the external device

Cycle time

Sequence program
(conditions matched/
not match)

The following explain the method of transmitting the programmable controller CPU
monitoring results and data to the external device.

(1) Data transmission to the external device while performing
communication using the MC protocol

(a) The same format as for the messages sent with the on-demand function is
used to transmit data, except that the on-demand data section is replaced
with the device information and programmable controller CPU status
information. The data is sent as explained in (c) and (d) below.

(Detailed explanation is found in the MELSEC-Q/L MELSEC Communication
Protocol Reference Manual.)

When the interface that is to use the modem function is set in the MC
protocol, connection processing and disconnection processing to the modem
are performed when the programmable controller CPU monitoring results
are transmitted.

(Example) Data transmission by MC protocol with modem function (condition
agreement transmission)

Registration information

Dial  {-» for programmable controller |- -» Discpn-
CPU monitoring nection
A A
e : ‘L ‘ External device
C (e
% 2/
END END END
Matched Not matched Matched

(b) When the transmission of on-demand data using user frames is designated,
the same format as for sending on-demand data using user frames is used
to transmit data, except that the on-demand data section is replaced with the
device information and programmable controller CPU status information.
The data is sent as explained in (c) and (d) below.

* See the following explanatory items for data reception by the external
device side.
 Device information, programmable controller CPU status information
arrangement:
MELSEC-Q/L MELSEC Communication Protocol Reference Manual
» Arrangement of data in the user frame section to be sent: Chapter 10

(c) When sending the monitoring results as data during constant cycle
transmission, the entire block portion of the monitoring target device
information and programmable controller CPU status information is
transmitted in batch mode.



Cycle time

Sequence program
(conditions matched/
not matched)
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(d) When sending the monitoring results as data during condition agreement
transmission, head data (header) and end data (footer) for the on-demand
function are added to the device information for a block with matched
monitoring conditions and the programmable controller CPU status
information upon the occurrence of an error. The header and footer are
added to each clock, and then the monitoring result data is transmitted.

* Transmission is performed in the following order: the programmable
controller CPU status information, then the device information registered
in the word block, and then the device information registered in the bit
block.

POINT

When there is communication using the MC protocol form 1) to 4), all of the device
monitoring head device number will be converted to hexadecimal ASCII data and
sent. (The same conversion is performed during either constant cycle transmission
or condition agreement transmission.)

(2) Data transmission to the external device while performing
communication using the non procedure protocol

(a) The device information and CPU information are sent by the word/byte unit
designations.
When the communication data ASCII-BIN conversion is designated, it is
converted to ASCII code data and sent. (Examples are shown in (f)).
1) When the word/byte unit designation is word unit, the device information
and CPU information are each sent in one-word segments in a (H) (L)
sequence.

2) When the word/byte unit designation is byte, the device information and
CPU information are each sent in one-word segments in a (L) (H)
sequence.

When the interface that is to use the modem function is set in the non
procedure protocol, connection processing and disconnection processing
to the modem are performed when the programmable controller CPU
monitoring results are transmitted.

(Example) Data transmission by non procedure protocol with modem function
(condition agreement transmission)

Monitoring information

Discon-

Dial t-» 1 block eos 1 block I -»| nection

> : JLJ N 4 External device
k\t}ﬁ[{/ ¢«
) |l // —

END END END
Matched Not matched Matched

(b) When sending monitoring results as data during constant cycle transmission,
the device information of two or more user frame No. and programmable
controller CPU status information that have been currently designated for the
constant cycle transmission by the Q series C24.
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When sending the monitoring results as data during condition agreement
transmission, the device information of two or more user frame No. and
programmable controller CPU status information that have been currently
designated by the Q series C24 for the condition agreement transmission of
the block where the monitoring conditions match are transmitted in batch
mode.

When the monitoring conditions of two or more block match, the device
information and programmable controller CPU status information are
transmitted for each block.

POINT

When there is an ASCII-BIN conversion of communication data using non procedure
protocol, all of the device monitoring head device number will be converted to
hexadecimal ASCII data and sent. (The same conversion is performed during either
constant cycle transmission or condition agreement transmission.)

(d)

The user frame numbers that can be designated for data transmission of
programmable controller CPU monitoring results are listed below.

* 1H to 3E7H (Default registration frame numbers)

» 3E8H to 4AFH (Frame numbers registered by the user in the flash ROM)

» 8001H to 801FH (Frame numbers registered by the user in the buffer memory)
» BOO1H to BO1FH (Dedicated frame numbers for this function listed in (e) below)
For details on how to designate user frame numbers, see Transmission
using user frames in Chapter 11.

For instructing to transmit the device information and programmable
controller CPU status information when sending monitoring results as data,
use the following dedicated user frame numbers.

Valid function
Frame number Information to be transmitted Constant cycle Condition agreement
transmission transmission
BOO1H Number 1
B0O0O2H Number 2
BOO3H Number 3
B004H Number 4
BOOSH Device information for the block registered in Number 5 o o
BOO6H number n Number 6
BOO7H Number 7
BOO8H Number 8
BOO9H Number 9
BOOAH Number 10
e ° °
BO8OH Number of blocks sent o o
BO81H Monitoring result information for all blocks
B082H Monitoring result information for blocks satisfying the conditions X O
2-11 2-11
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(f) Device information and programmable controller CPU status information are
sent using the data arrangement shown below.

* The ASCII-BIN conversion designation is designated in buffer memory
address 1214/1C1H. Note that when the user frame has been designated
by setting to on the value for bit 14, which indicates the user frame No.,
there will be ASCII-BIN conversion of corresponding send data. It will be
sent as binary data. (See Section 13.3.%)

1) When user frame numbers BO01H to BOOAH are designated (example of
a one-block portion)
* When word device data (W100 to W103, (4 points)) is sent
* When the word/byte unit designation is word unit, the device data
will be sentin a (H) — (L) sequence.
The number of registered points is the number of points in word units.
(When ASCII-BIN conversion is not performed)

* The total number of bytes for the device data section is the number
of device points X 2.

When the word/byte unit designation is byte When the word/byte unit designation is word
1 T I I B B I 1 T I I B I
28 2| 52 S 28 2| 52 S
25 |8 1% 3 £5 |8 2% N
2° 8| Eo S 27 8| Eo S
£ 5| 28 H 5 HEE 3
2 8| %2 g z S| 8 a
2 e 2 8

i i i i i i
L — H L H{L HiL HIL HIL H L — H L OH|H LIH LIH LIH L
W) | i | W) | i |
: i : : i :
00 | 01+ 00w | B4+ | 04+ | 001 OOH|OOHEO1H|00H502H|00HEO3H|OOH 00H| 01+ | 00H | B4+ 04+ | 00H OOH|OOHEOOH|01HEOOHIO2HEOOH|03H
—_—A A

[N N NS N —
W100 W101 w102 W103 W100 W101 w102 W103

(When ASCII-BIN conversion is performed)
* The total number of bytes for the device data section is the number
of device points X 4.

When the word/byte unit designation is byte
T T [ T T T 17T 17T 7T 11

device
Number of
Device data —|

Device code —
registered points

Monitoring head

'
1
L — — H|lL — — H!
0O 0ofo o o0 4|0 0 0 O

T
-
T
|
|
|
|
-

L — — H

H
: L — — H
H

10 2 0 0
i

H

H

L — — H
W %|0 0 0 0o 1 0 O 0o 3 0 o0

H

H
H 1 1

57| 2AH | 301 | 301 | 30| 31+ 301 | 30k | 301 | 304 30k | 34+ | 30w | 30w | 30+ | 30H | 30w | 311 | 30w 30H § 30+ | 32+ 304 | 301} 30w | 331 | 304 30k

W100 W101 W102 W103

When the word/byte unit designations word
[ [ T T T 1T T T T

device
Number of
Device data —|

Device code —
registered points

Monitoring head

H LfH—— — — L|H — — L|H — — L
w %[0 0 0 1 0 0OJO0O 0 O 4f(0 0 0 O

.
'
H — — L!H — — L
|
00 0 2{0 0 0 3
|
|
'
:
!
'

H
H 1 1
57| 2AH | 304 | 304 ] 304 | 31+ 301 | 30k | 301 | 304 30w | 34+ | 30w | 30k | 30+ | 30H | 30k | 30+ | 30k | 3111 30+ | 30w | 304 | 3211 304 | 304 | 30| 33w

W100 W101 W102 W103
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* When data for bit device (M16 to M175, (10 point)) is sent

* When the word/device unit designation is word unit, the device data
will be sent in a (H) — (L) sequence.
The number of registered points is the number of points in word units.

(When ASCII-BIN conversion is not performed)
* The total number of bytes for the device data section is the number of
device points X 2.

When the word/byte unit designation is byte When the word/byte unit designation is word
T I I I [T [ I I
g8 |3|ze | g g es |g|sz | s s
23 || 2% | 3 3 28 || 22| 3 8
2 2 g a a 2 8 2 a Q
.g; 'gv
L — H L H|L H L H L — H L H|lH L HoL
(M) (M)
10+ ] 00+ | 00+ | 90k [ OAH | 00k | 30k | 114 121 341 10+ | 00+ | 00w | 90+ | 0AH | 00+ | 111 | 304 34u]| 124
3 0 1 1 1 1 3 0
oJo[1]1]o]o]o[o[o]o]o[1]o]o]o[1 olo[o[1]o]o[o[1]0]o]1]1[0]0]o[o
MMMMMMMMMMMMMMM M MMMMMMMMMMMMMMM M
2222111133222222 3322222222221111
3210987610987654 1098765432109876

(When ASCII-BIN conversion is performed)
* The total number of bytes for the device data section is the number of
device points X 4.

When the word/byte unit designation is byte

T T T T L [ T 1T
] ] 52 s s
8 23 55 3 !
g 2° Eg g 8
< £
£ : & &
2 K
H— — — —L|H—— L|L —— H L — — H
M %[0 0 0o 01 0|0 0 0 A[3 0 1 1 12 3
ADH| 2AH| 30K | 30| 301 | 301 | 311|301 | 30 | 30H | 30K | 411 | 33n | 30K | 311 | 31 31H] 32| 331 344
3 0 1 1
ofo[1]1]o]o]o]o]o[o]o[1[o]o]o] 1
MMMMMMMMMMMMMMMM
2222111133222222
3210987610987654
When the word/byte unit designation is word
I T T T T T [ L
g 28 52 s s
g 23 55 g g
8 2° Eo 8 8
3 5 28 3 4
= g
LfH— —— —L|H——L|H—— 1 Ho— — L
M %lo o 0 01 0|0 0 0 A[1 1 3 0 3 4 1 2
4D | 2Au | 304 30 | 301 | 30k | 311 |30k | 304 | 304 | 30u | 41| 311 | 31| 33| 30w 31| 34w 31w) 324
! ‘
L
1 1 3 0
ofoJo[1]o]o[o]1]0]o[1]1]o]o]0]o

MMMMMMMMMMMMMMMM
3322222222221 111
1098765432109876
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2) When user frame No. B061H is designated
Programmable controller CPU status information (for one block) is sent as the
following data:

when communicating | when communicating
) o Remarks
with ASCII code with binary code

Device code "01" 01H
Number of registered points "0001" 0001H
Monitoring head device "000000" 0000001 All fixed

During normal operation "0000" 0000H value
Device data |Module warning occurring "0001" 0001H

Module error/module system error occurring "0002" 0002+

(When ASCII-BIN conversion is not performed)
* The total number of bytes for the device data section is the number of device

points X 2.
When the word/byte unit designation is byte When the word/byte unit designation is word
T T | T T |
[} T Q =0 o [} T Q =0 o
B E5 |35 S 8| B3 |35 S
gl =2° |Eo| & gl =2° |Eo| &
HE 2g| 3 HEE 22| 3
o £ 2| @ ol g 3| °
2 ? 2 2
L — HIL HI L H L — H|L Hl H L
01H OOH|OOH|OOH 01H|00H 01H|00H 01H OOH|OOH|OOH 01H|00H 00H|01H
(When ASCII-BIN conversion is performed)
* The total number of bytes for the device data section is the number of device
points X 4.
When the word/byte unit designation is byte When the word/byte unit designation is word
| I B T 1 - | I I I T 1 T 1
3 28 5 2 g 3 28 52 £
8 23 573 3 8 23 5% 8
8 o7° € 8 8 o° =y 8
3 5 2¢ 3 H £ 39 %
a £ 2 e e = 2 e
3 ? 2 2
H L|H— — — — L|H — — L[H —— 1L H L|H— — — — L|H — — L[H — — L
0 1710 0 0 0O O OfO O O 1 0 1.0 0 0 110 0 0 0 0 O)JO O O 1 0 0 o0 1
30H] 31H| 30H| 30H| 30H| 301| 30| 301| 301] 30H] 301| 31H| 30H| 31H] 30H] 301 30H| 31H[ 30H] 30H| 30H] 30| 30H] 30H| 30H| 30H] 30H| 31H| 30H| 30H| 30H] 31H;
3) When user frame No. BO80H is designated
The transmission block count will be sent as follows:
(Example)
Number of registered word blocks: 2 (DO to D3 (4 points), W100 to W107 (8 points))
Number of registered bit blocks : 1 (M0 to M31 (2 points))
(When ASCII-BIN conversion is not performed) (When ASCII-BIN conversion is performed)
ARE T T |
5|85 82|38 | g2
A 82 1 82| 52
3|5 |E 5% |5 |3
£1215 g |3 |9
2|85 £ £
gtz 2 |2
218 |o
8|E H L|H L|H L
E |z
2 0 2|0 1|0 O
02H|01H|00H 30H| 32H| 30H) 31H| 30H) 30H)
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4) When user frame No. B081H is designated
Information on monitoring results for all blocks are sent as follows:
* Results are sent in the following order: the device information registered in the
word block, the device information registered in the bit block and then
programmable controller CPU status information.

(Example)

Number of registered word blocks: 1 (W100 to W103 (4 points))
Number of registered bit blocks : 1 (MO to M15 (1 point))
Perform CPU status monitoring : 1 (1 point)

(When ASCII-BIN conversion is not performed)
* The total number of bytes for the device data section is the number of device
points X 2.
When the word/byte unit designation is byte

[ I 1T 17T T T T°71 [ [
o Q [} 5 8 fo] T @ [J] 5 8 o] °Q [} 5 e ©
T O ° . c © O o ° © 9 ° e ©
23 |8 &g S 23 18| gs | 23 |8| 83 | °
[ Q S 3 o ] = 3 [ R ® € 3
£ e| §3 2 £ | Eg 2 £ o| §3 2
= = o = > (9] = > 1
2 o | 25 8 S ) zZ5 2 S 53| 235 K
£ fa] 3 £ fal % £ o 2
= & = e = &
: : ;
1
L — H L HfL HiL HiL HiL H|L — H L HfL H|{L — H L H{L H
1 | !
1
w) i i : (M)
i i i
1 1 !
1 1 1
1 1 !
i i i
1
00+ | 01+ | 00+ | B4+ | 04+ | 001 00H|OOHE01H|00H502H|00H:03H|00H 00+ | 00+ | 00w | 90k | 01+ [ 00w [ 30+ | 11+ | 00H | 00k | 00+ [ 01+ 011 | 00+ | 00+ | 00w
" i :
w100 W101 W102 W103 K ERRR RS
3 0 1 1
o[o[1]1]o]o]o]o]o]o]o]1]0]o]o]1
MMMMMMMMMMMMMMMM
000000001T1111100
76543210543210098
When the word/byte unit designation is word
[ I 1T 17T T T T°71 [ [
T Q [0} S @w © T o (O] B 0 ] T Q () s 0 ©
@O g | °¢ ® ® 0 ° = ® ® 0 5| O¢g 5
23 |8 &g S 23 |8| &8s | S 23 |8| 83 | °
2° |8 Ex g 2° |8l Ex| & | 2° |8| Es | &
£ = =) = £ = ER > = = =) =3
s 3| =% 8 g gl 25 | & g gl s a
E a 2 £ o % = o _~§
= g = 8 = &
: : ;
1
L — H L H|H L ; i L — L H/H L|L — H L H|H L
1 | !
1
w) i i ; M)
i i i
1 1 !
1 1 1
1 1 !
i i i
1
00+ | 01+ | 00+ | B4+ | 04+ | 001 00H|OOHEO0H|01HEOOH|02H:00H|03H 00+ | 00+ | 00w | 90+ | 01+ [ 00w [ 11+ | 301 | 00+ | 00k | 00+ | 01+ 011 | 00+ | 00+ | 00w
" i :
W100 W101 W102 W103 K ERRR RS
1 1 3 0
o[oJo[1]o]o]o]o]o]o[1]1]0]o]o]0
MMMMMMMMMMMMMMMM
17111110000000000
5432109876543210
2-15 2-15
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(When ASCII-BIN conversion is performed)
* The total number of bytes for the device data section is the number of device
points X 4.

When the word/byte unit designation is byte

I 1T T 17T 11 I 1T T T 17T 171 T 171 I 1T T 17T 11 11
P 3 52 ] 9 23 52 g
9 £ o E © B €9 = ®
8 = B g = 5
H g £2 H 3 23 £2 3
<] o =] S s} 5o 53 g
3 g Z3 > > =83 Z5 ]
a < b7} o o < 2 a]
4 >
2 &
1 ! =
! i
H L|H— — == L|H— = LfL — = HiL — — HiL — — — — H|H L[H——=——1L|H——L|L——H
1 1
w %[0 0O 01 0 0|0 O O 4|0 0 O : 0o 1 0 : 2 0 0O 3 0 O|lM |0 O O O O O 0o 0 0 13 o0 1 1
! |
1 1
! i |
1
57H|2AH 30H|30H|30H|31H|30H|30H 30H|30H|30H|34H 30H|30H|30H|30H:30H|31H|30H|30H:30H|32H|30H|30H:30H|33H|30H|30H 4DH|2AH 30H|30H|30H|30H|30H|30H 30H|30H|30H|31H 33H|30H|31H|31H
I |
1 L
W100 W101 W102 W103 1 e
T T T 17T T T T T 3 0 1 1
) o g 52 s
° 80 o
8 23 58 S ofo[1]1]oJoJo]o[o]o]o]1]o]o]o[1
8 EU §g e MMMMMMMMMMMMMMM
3 S Z3 8 0000000011111100
o g 2 7854321054321098
>
= s
H L|H — — — L|H — — L|L — H
0 110 o o0 o0 o Oof0O O O 1]0 ]
30H] 31H| 30H | 30H| 30H| 30H| 30H|30H| 30H| 30H | 30H] 31H [30H | 30H| 30H| 30H
When the word/byte unit designation is word
T T T T T T 1T 1T T T T T T 1771 T 171 T T T T T T T
© o9 58 o} ) =X 52 2]
<} 5 3 g
E 55 3% g 8 £% 55 x
ED £ 8 8 3 £ 3
3 5t S8 2 8 53 g $
& =2 2 8 8 =g Z3 8
= 2}
g . |3
: 1
H L|H———— L|H——= L|H—— LiH — — LiH — — — — L|H L|H————1L|H—— L|H—— L
1 1
W><0001000004000:000:00 0o 0 3|mM %x|0 O O O O OO O O 11 1 3 0
! i
1 1
! |
1
57H|2AH 30H|30H|30H|31H|30H|30H 30H|30H|30H|34H 30H|30H|30H|30H:30H|30H|30H|31H:30H|30H|30H|32 30H|30H|30H|33H 4DH|2AH 30H|30H|30H|30H|30H|30H 30H|30H|30H|31H 31H|31H|33H|30H
1 1
1 [
W100 w101 w102 W103 | Tee-ol
I T T TT1 11 11 1 1 3 0
3 B8 5e 3
o SE
8 23 23 s o[oJo[1]o]o[o]1]o]o[1]1]o]o] o]0
8 2° Eg £ MMMMMMMMMMMMMMM
3 ] z3 & 17111110000000000
a c k) 5432109876543210
s =
= o
H L|H — — — L|H — — L|H — L
0 110 0 0 0 0 O0JO O 0 1{O0 0o o0
30H|31H) 30H] 30H] 30H] 30H | 30H | 30H | 30H | 30H | 30H] 31H[30H | 30H| 30H | 30H
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5) When user frame No. B082H is designated
Information on the monitoring results for the condition agreement blocks are sent
for each block.
* Results are sent in the following order: The programmable controller CPU
status information, the device information registered in the word block and then
the device information registered in the bit block.

(Example)

Number of registered word blocks: 2 (DO to D3 (4 points), W100 to W103 (4 points))
Number of registered bit blocks : 1 (MO to M15 (1 point))

When the condition satisfied monitoring device is W100 = 0 and MO # ON

(When ASCII-BIN conversion is not performed)
* The total number of bytes the device data section is the number of device points
X 2.
When the word/byte unit designation is byte

For W100 to W103 block data For MO to M15 block data
[ [ [T 17T 1T 1T T1 [ [ [
T @ e “ ©
5 |g| o¢ g 88 |8 %2 | S
<o o [T © < o o [Tlre] ©
>0 ® Qg [} [ -] ® Qo a [0}
c o Eo L c k] Eo L
= S S @ > = S =) >
S 8| 235 g S | 25 8
c o ® e 5 e g
2 g; = g
1 1 !
L — H L H|L HiL HiL HiL H L — H L H|L H
1 1 !
1 1 !
(W) i i | (M)
i i :
1 1 !
1 1 !
1 | i
1
00+| 01H| 00| B4+) 04+ | 004 00H|OOHE01H|00H502H|00H:03H|00H 00+| 00| 00+| 90| 011 | 001 | 301|114
w100 W101 w102 w103 . b
3 0 1 1

oo]1]1]o]o]o]o]o]o]o]1]o]o]o]1
MMMMMMMMMMMMMM MM

0000000011111100
76543210543210098
When the word/byte unit designation is word
For W100 to W103 block data For MO to M15 block data
[ [ 1T 1T 1T T 11 [ [ [
T O N = ©
58 |§| o¢ g §8 8| cE| &
<o o [O3Ne) © F<) o (T3} ©
2R ® 2o Q S @ 292 38
c o Eo Qo I3 k) Eo Qo
= S S o > = S =] >
g 2| 23 8 2 2| 25 a
c o ® e 5 e g
2 g; = g
1 1 !
L — H L H|H LiH LiH LIH L L — H L H|H L
1 : :
w) i ; i ()
1
; i i
] 1 !
] ! H
00+| 01H| 00| B4+) 04+ | 004 00H|OOHEO0H|01HEOOH|02HEOOH|03H 00+| 00| 00H| 904 011 001 | 111 301
W100  W101  W102  W103 ' b
1 1 3 0
oJoJo]1]o]o]o]1]o]o]1]1]0]0]o]o

MMMMMMMMMMMMMMMM
17111110000000000
5432109876543210

2-17 2-17
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(When ASCII-BIN conversion is performed)

* The total number of bytes for the device data section is the number of device

points X 4.

When the word/byte unit designation is byte

For W100 to W103 block data For MO to M15 block data
7 T T T T T [ T T 1T [ T T T T T T T T T T T T T 71 7 T T T T T [ T T T ] T 11
© ° @ 52 S © o @ 52 S
8 23 5% s 8 23 i 3
@ 23l £ 3 o T Ego 3
ke £ 538 < g £ S8 <
S = 22 = S = 29 H
3 5 5] o ® g 5] ]
8 2 2 S 8 2 2 e
S g g g
1 1 1
H L|H— — — —L|H — — L|L —— HIL —— HIL —— HIL — —H H LIH— — = —L|H——=1L|L ——H
1 1 1
W‘f'00010000040000:0100:0200:0300 M %xf0O 0 0 O O OO O O 1|3 0 1 1
i H i
1 1 1
i H i
57H|2AH[30H| 30H| 30H | 31| 30H |30H | 301 30H [ 30H] 341 30H| 30H | 30H | 30H130H| 31H | 30H | 30HI 30H | 32+] 30H | 30 1 30H| 33H|30H|30H|  |4DH |2An | 301] 301|301 ] 301 | 301] 30H| 30+ | 30K | 301314331 30H | 311] 314
i
L
W100 w101 W102 W103 : Te-aa
3 0 1
o[o[1]1]oJoJoJo[o]o]o[]o]o]o]1
MMMMMMMMMMMMMMM
0000000011111100
7654321054321098
When the word/byte unit designation is word
For W100 to W103 block data For MO to M15 block data
7 T T T T T [ T T 1T [ T T T T T T T T T T T T T 71 1 T T T T T [ T T T ] T 11
© ° @ 52 S © o @ 52 S
8 g3 5% s 8 23 i 3
g 2T £ 3 8 o2° Eg 8
ke £ 538 < g £ S8 <
H £ z22 H H = Z8 3
3 5 5] o ® g 5] ©
8 2 2 S 8 2 z e
S g s g
1 1 1
H L[H————1L|H—— L|H— = LJH— — L!H—— L|H— —1L H L|H—— = —L|H—— Ll ——1L
1 1 1
W‘f'00010000040000:0001:0002:0003 M %xf0O 0O 0 O O OO O O 1|1 1 3 0
i H i
1 1 1
i H i
57H|2AH[30H| 30H| 30H | 31| 30H |30H | 301 30H [ 30H] 341 30H| 30H | 30H | 30H130H | 30H | 30H | 31HI 30H | 30H| 30H | 32+ 130H| 30H| 30K |33+ |4DH| 2Ar | 301] 301|301 ] 301 | 301] 30H| 30+ | 30K | 301 314|331 30K | 311|314
i |
I L
W100 w101 W102 W103 | Tl
1 1 3
o[o[1]1]oJoJoJo[o]o]o[]o]o]o]1
MMMMMMMMMMMMMM
17111110000000000
5432109876543210
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(3) Notification to the interface side using the modem function

(a) The notification message (text string data) contained in the user registered
data for connecting the modem function is conveyed using the modem
function.

* The device information and the CPU status information read from the
programmable controller CPU are not sent to the external device in the
notification message. Include the device information and the CPU status
information by which the programmable controller CPU status can be
checked in the preregistered notification message.

(b) The method for message notification is functionally the same as the
notification using the modem function described in Chapter 3.
The difference is that notification is performed with Y14 OFF when using the
modem, whereas for notification using programmable controller CPU
monitoring, notification is performed for whenever the programmable
controller CPU error is detected or the designated device status is matched
with the monitoring conditions (see Section 2.2.4).

(c) During constant-cycle transmission, a notification message for one
connection data registered for notifying constant-cycle transmission is sent.

(d) During condition agreement transmission, a notification message for
connection data registered in the block where the monitoring conditions
match is sent in block units.

When there are multiple blocks where the monitoring conditions match,
notification is performed at the "Wait time of notification" interval (notification
interval) set by the user for use with the modem function. The programmable
controller CPU monitoring stops until notification has been performed to all
blocks where the monitoring conditions match.

POINT

(1) When performing message notification using the programmable controller CPU
monitoring function, set the corresponding interface side as the target of the
modem function.

(2) When setting data for the programmable controller CPU monitoring function
with GX Configurator-SC, programmable controller CPU monitoring begins
immediately when the Q series C24 starts up.
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2.2.6 Execution sequence for using the programmable controller CPU monitoring function

The following explains the execution sequence for using the programmable controller
CPU monitoring function.

(1) When transmitting the monitoring results through data transmission/notification
messages using the modem function, perform the following settings in order to
use the modem function.

Setting item Explanation section

Initial setting using the GX Configurator-SC Section 3.4.2

Registration of data No. for initialization and data No. for connection | Sections 3.4.3 and 3.4.4

Initialization of the Q series C24 modem/TA Section 3.4.5

(2) Register programmable controller CPU monitoring for the Q series C24 using one
of the methods described in Section 2.2.1.

(3) By registering programmable controller CPU monitoring, the Q series C24
monitors the local station's programmable controller CPU regardless of the
RUN/STOP status and sends the monitoring information to the external device.

(4) When reregistering programmable controller CPU monitoring in order to change
the registration data for the programmable controller CPU monitoring, reregister
after canceling the programmable controller CPU monitoring.

1) When registering with communication using the MC protocol (Detailed
explanation is found in the MELSEC-Q/L MELSEC Communication Protocol
Reference Manual.)

2) When registering with the programmable controller CPU's "CSET" instruction
(Detailed explanation is found in Chapter 17.)

* To cancel when using GX Configurator-SC, change the programmable
controller CPU to the STOP status, redo the settings, and then restart the
QCPU.
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2.3 Settings for Using the Programmable Controller CPU Monitoring Function

This section describes system settings required for constant cycle transmission and
condition agreement transmission.

2.3.1 System setting items for the programmable controller CPU monitoring function

The following explains system setting items for the programmable controller CPU
monitoring function.

POINT

(1) Register transmission user frames by GX Configurator-SC, after checking the
specifications and setting methods explained in Chapters 9 to 11 of this
manual.

(2) Register connection data for the modem function by GX Configurator-SC, after
checking the specifications described in Section 3.4.4 of this manual.

(1) Setting items and requirement when performing communication
using the MC protocol

c . Condition agreement
o onstant cycle transmission transmission ]
Setting item Data - Data - Reference section
e Notification ¢* " e Notification ¢* "
transmission transmission
Cycle time units O O (3) (a) of this section
Cycle time O O (3) (b) of this section
PLC CPU monitoring function O (1u: Constant cycle) O (2u: Condition agreement) | (3) (c) of this section
PLC CPU monitoring transmission measure O (Data) | O (Notification)| O (Data) | O (Notification) | (3) (d) of this section
Constant cycle transmission  Transmission pointer > > (4) of this section
Output count « « Section 11.4.2
. Section 2.2.5 (3)
Data No. for connection O O Section 3.4.4
Number of reg?stered vs{ord blocks (3) (e) of this section
Number of registered bit blocks
PLC CPU abnormal monitoring 1) (3) (f) of this section
No. n block monitoring device Monitoring device
Head device No. @) @) (3) (g) of this section
Read point
Condition agreement transmission (3) (h) of this section
Monitoring condition
Monitoring condition value (3) (i) of this section
Transmission pointer X « « (4) of this section
Output count Section 11.4.2
. Section 2.2.5 (3)
Data No. for connection « O O Section 3.4.4
PLC CPU abnormal monitoring designation
Condition agreement transmission « « (4) of this section
Transmission pointer Section 11.4.2
Output count
Data No. for connection O O Sesczg::)g'gjf)

O : Setting required X : Setting not required

*1 Cannot be used for the LJ71C24(-R2).

POINT

While using the notification function, the device information and the CPU status
information cannot be transmitted.




2 USING THE PROGRAMMABLE CONTROLLER CPU MONITORING FUNCTION

(2) Setting items and requirement when performing communication
using the non procedure protocol

Condition agreement

Constant cycle transmission g
transmission

Setting item Reference section
Data I Data I
. Notification . Notification
transmission transmission

Cycle time units ©) ©) (3) (a) of this section
Cycle time O O (3) (b) of this section
PLC CPU monitoring function O (1u: Constant cycle) O (2u: Condition agreement) | (3) (c) of this section
PLC CPU monitoring transmission measure O (Data) | O (Notification) | O (Data) | O (Notification) | (3) (d) of this section
Constant cycle transmission  Transmission pointer 1) > (4) of this section

Output count « « Section 11.4.2

Data No. for connection O O Ses(:gir:)f.gz,f_f)
Number of registered wgrd blocks (3) (6) of this section
Number of registered bit blocks
PLC CPU abnormal monitoring 1) (3) (f) of this section
No. n block monitoring device Monitoring device

Head device No. O O (3) (g) of this section

Read point

Condition agreement transmission

Monitoring condition (3) () of this section

Monitoring condition value (3) (i) of this section

Transmission pointer X 1) > (4) of this section
QOutput count Section 11.4.2
. Section 2.2.5 (3)
O O
Data No. for connection % Section 3.4.4
PLC CPU abnormal monitoring designation
Condition agreement transmission 1) > (4) of this section
Transmission pointer Section 11.4.2
Output count
Data No. for connection O O Section 2.2.5 (3)

Section 3.4.4

OF Setting required X : Setting not required

POINT

While using the notification function, the device information and the CPU status
information cannot be transmitted.
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(3) Contents of setting items
The data items to be set using GX Configurator-SC to use the programmable
controller CPU monitoring function and the setting contents are explained below.

@)

(b)

(€)

(d)

(e)

(f)

Cycle time units

» Designates the unit for "(b) cycle time" below for reading information from
the programmable controller CPU using the programmable controller CPU
monitoring function.

» The cycle time units and the cycle time designated using this unit can also
be used as the transmission time interval for constant cycle
communication.

Cycle time

Designates the time for one cycle when reading information from the
programmable controller CPU in order to perform programmable controller
CPU monitoring.

Programmable controller CPU monitoring function

Designates the timing (constant cycle transmission or condition agreement

transmission) when sending/notifying information on the programmable

controller CPU monitoring results (device information/CPU status
information) to the external device.

» The time interval designated in data items (a) and (b) above for reading
information from the programmable controller CPU can also be used as
the transmission time interval for constant cycle communication.

» The conditions for condition agreement transmission are designated using
data items (h) and (i) below.

Programmable controller CPU monitoring transmission measure
Designates the means by which the programmable controller CPU
monitoring results are conveyed to the external device.
» Data transmission
The device information and the programmable controller CPU status
information are sent as the monitoring results.
+ Notification
Notification message is sent as the monitoring results.

Number of registered word blocks, number of registered bit blocks
Designates the number of word device blocks (number of registered word
blocks) and the number of bit device blocks (number of registered bit blocks)
registered in the Q series C24 as the target when performing device data
monitoring or transmission.

CPU abnormal monitoring

Designates whether or not the Q series C24 monitors abnormality of the
local station programmable controller CPU (status monitoring) in the
programmable controller CPU monitoring.
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(g) Monitoring device, head device No., read point (Number of registered points)
When performing device data monitoring or transmission, designate the
device range for each block for the number of blocks designated by setting
item (e), number of registered word blocks and number of registered bit
blocks.

* The target of device data monitoring for condition agreement
transmission is the head device for each block.
Word device designated block: Head word device (for one word)
Bit device designated block : Head bit device (for one bit)

1) The monitored device is the item that indicates the target device of the
corresponding block and designated with the codes listed in Section
2.2.2 (4).

2) The head device is the data that designates the head of the target
device range for the corresponding block.

3) The read point is the item that indicates the target device range for the
corresponding block which designate points from the head device No..
The bit device designates points in word units (1 point = 16 bits)

4) The methods for designating these data are the same as the designation
methods used when reading from or writing to the device memory, which
are described in the MELSEC-Q/L MELSEC Communication Protocol
Reference Manual.

REMARKS

When the user performs the programmable controller CPU monitoring registration,
the device will designate either a decimal or hexadecimal device No.. The read
points (registration points) are designated as hexadecimal. However, if this is done
by either MC protocol communication (form 1) to 4)) or non procedure protocol
communication, when ASCII-BIN conversion of the communication data has been
designated, the head device No. for all devices to be sent to external devices as the
monitoring results will be converted to hexadecimal ASCII data and sent.

(h) Monitoring condition
When condition agreement transmission is designated with the
programmable controller CPU monitoring function (c), designate the
conditions for transmitting information for the monitoring condition value (i).

(i) Monitoring condition value

When condition agreement transmission is designated with the

programmable controller CPU monitoring function (c), this item designates

the status/numeric value of the monitoring condition (h).

* When the monitoring device is a word device: Designate the monitoring

condition value with a numeric value

* When the monitoring device is a bit device : Designate the monitoring
condition with a numeric
value (1/0) corresponding to
ON/OFF.



(4)

2 USING THE PROGRAMMABLE CONTROLLER CPU MONITORING FUNCTION

Setting items for sending monitoring results

The following is an example of setting items and data transmission when sending
the monitoring results of the programmable controller CPU monitoring function
execution to the external device using the non procedure protocol.

(Example)

This example shows a case in which the DO to D3 device information and user

frame data are sent by the edge trigger method using a condition of DO = 0.

* Perform the settings on the "PLC CPU monitoring system setting" screen and
the "###" screen of GX Configurator-SC.

1) PLC CPU monitoring system setting

Setting item Set data Remarks
Cycle time units min
Cycle time 3
PLC CPU monitoring function Condition agreement
PLC CPU monitoring transmission measure Data transmission
Number of registered word blocks 1
Number of registered bit blocks 0
PLC CPU abnormal monitoring 0 Settings other than
No. 1 block monitoring device Monitoring device D those listed at left
Head device No. 0 are not required
Read point 4
Condition agreement transmission
o o Edge =
Monitoring condition
Monitoring condition value 0
Transmission pointer 49
Output count 3

Transmission frame No.
Transmission frame No.

Transmission frame No.

Transmission frame No

Transmission frame No.
Transmission frame No.

Transmission frame No.

Transmission frame No

Transmission frame No.

Transmission frame No.

Transmission frame No

Transmission frame No

. designation 49th

. designation 53rd

. designation 56th

. designation 57th

2) Setting the transmission user frames

designation 46th

User frame number

designation 47th

User frame number

designation 48th

User frame number

User frame number (02+)

[ Set the user frame data (STX)

designation 50th

User frame number (B001+)

[ Set the first block (from DO to D3)

designation 51st

User frame number (03+)

[« Set the user frame data (ETX)

designation 52nd

User frame number

User frame number

designation 54th

User frame number

designation 55th

User frame number

User frame number

User frame number

Data sent when the condition D = 0 is satisfied

Device
data
(D3)

X-4m

Device Device Device
data data data
(D2) (D1) (DO)

)

5 9 o

°%8 g 1S E
=Pl o =58

o oE R

agE| 8 28 T
E-—g_ 2 [SR]

5| 5| g% | X
z< a =

/

External device
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2.3.2 How to register and cancel the programmable controller CPU monitoring function

The following describes the method for registering and canceling the programmable
controller CPU monitoring function from the programmable controller CPU.

POINT

(1) For details on the method for registering and canceling the programmable
controller CPU monitoring function with GX Configurator-SC, refer to the Q
Corresponding Serial Communication Module User's Manual (Basic).

(2) For details on the method for registering or canceling the programmable
controller CPU monitoring with a command of MC protocol, refer to the
MELSEC-Q/L MELSEC Communication Protocol Reference Manual.

(When registering or canceling from the programmable controller CPU)
* For details on the CSET command, see Section 17.3.
Registering

programmable controller
CPU monitoring

| I Create control code data from DO I—

L [7PCSET ["un"] k1 | DO |D200] MO

MO M1
—| I /l/r I Processing for normal completion |—
M1
l [Processing for abnormal com Ietionl—
[ 1 g P
Sequence program | Scan | END . Scan |END X END .
I processing | | processing ! processing
CSET instruction rl\lnstruction execution i . i
\ : : : :
Completion device ‘ | , |
p ! e | |
| | | I
| I | I
| | I | |
. . | | I T
Completion device +1 \ ! ( ! | At abnormal completion !
N, . : :
T T T T T
Programmable controller CPU | | | |
I I | I
I I | I

1) Stores the data for programmable controller CPU monitoring registration in the
device that designates the control data for the CSET instruction.

2) Executes the CSET instruction.
At the end of the scan in which the CSET instruction was completed, the
completion device (MO0) designated by (D2) turns ON and then turns OFF at the
next END processing.

3) When there is an error, (D2) + 1 turns ON and the error code in stored in the
completion status (S2) + 1.
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(a) Example of a program for performing programmable controller CPU
monitoring registration
This example shows a program that registers programmable controller CPU
monitoring for the CH1 side interface.
* This registration is for transmitting the contents of MO to M15 and D100 to
D109 to the external device using constant cycle transmission (cycle time

is 3 min).
xz=4 {pLs W30 Converts registration command to pulses
n? ,'rm‘.é fwov ko 00 Sets execution type
{wov K2 02 Sets request type (programmable controller CPU monitoring registration)
{wov K2 D3 Sets cycle time unit to minutes
L Ka D4 Sets cycle time to 3 (min)
{wov K1 D5 Sets the monitoring function to constant cycle transmission
{wov X0 06 Sets the means of transmission to data transmission
{wov K1 07 Sets the output head pointer
{wov K2 D8 Sets the transmission count of the user frame
—{SET w3t Sets data set complete flag -1
"3{‘ {wov  x1 D10 Sets the number of registered word blocks to 1
{wov K1 011 Sets the number of registered bit blocks to 1
{uov HOAS D13 3
{mov k100 014
o0 « o5 Registers the devices for D100 to D109 as the first block
fwov k10 016 J
{mov H9o D22 A
fhov Ko 02 7~ Registers the devices for MO to M15 as the second block
{wo Ko D24
{wov K1 D25 <
{sET M3z Sets data setting complete flag -2
{RsT M3t
—'ﬁz {zp. csET "w0” K1 D0 D200 ¥o Executes programmable controller CPU monitoring registration
—Q‘? ,ﬂ.’ {seT W5 Normal completion
—ﬂ [seT W36 Abnormal completion
[rsT N32
(b) Example of a program for executing programmable controller CPU
monitoring cancellation
This example shows a program that cancels programmable controller CPU
monitoring for the CH1 side interface.
_xiz}s —{pLs 37 Sets pulse command
——1’”}7 u}a}s {wov X0 00
—{mov K3 02
—{zP. CSET “U0” K1 00 0200 Wo Executes programmable controller CPU monitoring registration reset
—|M? Jx"lf —{sET (k5] Normal completion
[_:“; —seT M36 Abnormal completion
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2.4 Precautionary Notes for Using the Programmable Controller CPU Monitoring Function

(1)

()

@)

(4)

The cycle time will be affected by the following factors.
Keep these in mind when setting the cycle time.

1) When the programmable controller CPU is accessed by a module other than
the Q series C24.
2) When a data communication function other than the programmable controller
CPU monitoring function is used.
3) When transmission stops by DTR/DSR control.

Both the constant cycle transmission and the condition agreement transmission
cannot be designated together for the same interface.

Only the local station's programmable controller CPU can be the target for the
programmable controller CPU monitoring function.

A new programmable controller CPU monitoring registration cannot be performed
while the programmable controller CPU monitoring function is in operation. In this
case,

1) Perform the new programmable controller CPU monitoring registration after
canceling the programmable controller CPU monitoring.

2) If the new programmable controller CPU monitoring registration is performed
without canceling the programmable controller CPU monitoring, an error will
occeur.

Also, for programmable controller CPU monitoring registration using GX
Configurator-SC, perform the registration after placing the programmable
controller CPU in the STOP status, and then restart QCPU.

(5) While the programmable controller CPU monitoring function is in operation, even if

an error occurs with transmission/notification of the programmable controller CPU
monitoring results or reading of data from the programmable controller CPU, the
programmable controller CPU monitoring function operation will not stop.

(6) The programmable controller CPU monitoring function can only be used when the

system configuration is 1:1.
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(7) The following describes how the Q series C24 operates when the programmable
controller CPU monitoring result information cannot be sent to the external device
due to line disconnection or other reasons.

* Even if an error occurs while the programmable controller CPU monitoring
function is in operation, the ERR LED does not light up. (This is the same as
when using the on-demand function of the MC protocol.)

(a) When the setting for the transmission monitoring time designation (timer 2) is
an infinite wait (OH)
1) Reading of monitoring data from the programmable controller CPU stops
until the transmission of monitoring data completes.
2) When transmission resumes, reading of monitoring data from the
programmable controller CPU resumes and monitoring data and
information are transmitted.

(b) When the setting for the transmission monitoring time designation (timer 2) is
other than an infinite wait (Or)

1) A transmission timeout error occurs, monitoring information read from the
programmable controller CPU, and transmission of monitoring information
resumes.

2) The error code is stored in the programmable controller CPU monitoring
function error code storage area (address: 2205H).

(8) When device data for the programmable controller CPU cannot be read because
of a programmable controller CPU error (hardware failure, etc.), the error code is
stored in the programmable controller CPU monitoring function error code storage
area and the Q series C24 performs the monitoring processing based on
previously read data.

(9) When the monitoring information is transmitted as data using the modem function,
a modem connection error will occur if a modem connection is requested for the
following reasons.

A connection request by Y11

A notification-issued request by Y14

If possible, provide a dedicated Q series C24 for using the programmable
controller CPU monitoring function.

When using both the programmable controller CPU monitoring function and data
communication function with a single Q series C24 and one of the above modem
connection errors occurs, re-execute a connection request in consideration of the
transmission timing set by the user for the programmable controller CPU
monitoring function.
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3 COMMUNICATIONS BY THE MODEM FUNCTION

This chapter explains the overview and how to use the modem function, which can be
used for data communication with remote external devices and paging pager terminals.

3.1 Overview
The overview of the modem function is described below:

(1) The modem function easily performs data transmission/reception to remote
devices via public lines/office telephone systems/digital lines (ISDN) by connecting
a modem or TA (terminal adapter) to the Q series C24's RS-232 interface.

1) Communicating arbitrary data with an external device
2) Call pager receiver (beeper) to notify the programmable controller system
maintenance information.

(2) Initialization of the modem or TA, line connection (dialing), and line disconnection
are performed using the programmable controller CPU.

(3) Once the line is connected, data communication with the external device via public
line/office telephone system/digital line, or a call to pager receiver can be made.

/—QseriesCZ4
/ Modem/TA (:1)
,,,,,,, " | Modem/TA (1) )
B S | PSSty External device
N o RS-232
| | | | [ T T
L,,L,,,,LI,L ,,,,, —L__L- I_I
—
=

it i

Pager receiver

*1 TA: terminal adapter
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The following explains the features of the modem function.

(1) Interface that can use the modem function

1) The modem function can be used with the Q series C24 using an RS-232
interface.

2) Forthe QJ71C24(N)-R2 and LJ71C24-R2, the modem function can be used
for only one of the two RS-232 interfaces.
Through the other interface of the Q series C24, direct data communication
with an external device can be performed using MC protocol, non procedure
protocol or bidirectional protocol (independent operation).

QJ71C24-R2

oo Joe

ot Communication using the modem function

oo Communication without using the modem function

(2) Initialization, line connection and disconnection of the modem or TA

1) The following set values for line connection can be used by storing to the Q
series C24 Flash ROM in multiple sets.
* Modem/TA initialization data (AT command)
User setup: 30 sets (78 bytes/set); default value: 13 sets
» Connection data
User setup: 30 sets (80 bytes/set)
(Telephone number of the connection destination and display message to
the pager receiver.)

2) By registering the above data to the Q series C24 ahead of time, the
modem/TA (terminal adapter) initialization, line connection (dialing), and line
disconnection can be performed with ease.

3) When the no-communication interval time (1 min to 120 min) is set, the Q
series C24 disconnects the line when a no-communication condition has
occurred for the set period of time following the line connection.

(3) Communication between a remote external device and
programmable controller CPU

1) Data communication can be performed via full-duplex communication.

2) From the external device to the programmable controller CPU,
communication using the MC protocol, non procedure protocol and
bidirectional protocol can be performed.

3) From the programmable controller CPU to the external device,
communication using the MC protocol (transmission by the on-demand
dedicated-protocol function only), the non procedure protocol and bidirectional
protocol can be performed.
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(4) Notification to the pager receiver

1) In order to notify to the pager receiver of the programmable controller system
maintenance information, the Q series C24 performs calling and message
transmission according to the user-designated connection data when the
output signal from programmable controller CPU is turned from ON to OFF.

2) Because Q series C24 notification processing is performed while the output
signals from programmable controller CPU are turned OFF from ON,
dedicated notification can be performed when the programmable controller
CPU enters the STOP state due to an error, etc.

QIT1C2AR2
Q2sHCPU

MoDE OO cm[ ]cuz
RUN O

ERR. OO
User O
BAT. O

B00T O NOtiﬁCatiOn
Modem

Notification-issued
request Y14

usB o2
RS-232
Out of material
detection /

Notification execution
direction

Data number for
connection

(5) Communication from GX Developer

1) Access from GX Developer to the remote programmable controller CPU can
be made. (read and write from/to the device data and sequence program)

2) The QCPU can be accessed after reconnection from the Q Series C24 side
using the callback function.

Q25HCPU QU71C24R GX Developer
MR?JDNEg CH![ ]CHZ
ERR. O
user O
BAT. O
BooT OO . .
Public line
cHi Modem I T
RS-232
Modem
cable —
U8 |4 RS-232
cable
RS-232

* Transmission costs after line connection by callback from the Q Series C24
side are borne by the Q Series C24 side.
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(6) Remote password check

If the remote password check has been set for the Q series C24 installed in the
QCPU, the Q series C24 executes a remote password check when the
programmable controller is accessed from an external device using the Q series
C24 modem function.

The following is an overview of the QCPU remote password function. See
Section 3.3.3 for more details.

GX Developer parameter setting
* Remote password
* Module subject to the remote

password check

(a) Remote password function

The remote password function allows / prohibits access to the QCPU from

an external device via the following modules.

* Q series C24

» Ethernet module

* Built-in CPU of Ethernet port

* In the case of the Ethernet module, the remote password function can be
used for data communications connections with an external device. For
details, see the User's Manual (Basic) for the Ethernet module.

(b) Station where the remote password and remote password check are set
1) In the case of a programmable controller system with one QCPU station

External device

QCPU Q series C24 access source
- - B Public line
i Remote »Modem
[ttt 1 ; password i Modeme
' Remote 1 ' check | /7
| password ! T ! Communication executing the

remote password check
» Communication using MC protocol
» Communication using the GX Developer

2) In the case of a programmable controller system consisted of multiple
QCPU stations

Set in the QCPU station which is the entrance of the programmable
controller system as viewed from the external device (the local station
QCPU in the diagram below).

Set in the local station to allow/prohibit access to

the network System 1 from the external device.

I Remote ! | Remote : Public line
.. password_} : password '
(Local station) L__Check__i +[Modemle
Ethernet E =7 External device
QcPu module _ |Q series C24 ! access source
| Ethernet )
O -| O '
i (Relay |oopEthernet [Ethernet | opy|Ethernet (Access : E
i station) module | module module | station) o
H | | Ethernet .
i O o i
L i /\_ ____________________________ n E
[Not set in the relay station or access station. (*) E
------------------------------------ Network System 1 ceeed

* When set in a station other than the QCPU which is the entrance of

the programmable controller system (relay station or access station in
the above diagram), access to other stations beyond the set station is
prohibited.

3-4
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The following lists the overview of the modem function:

Function

Overview

Modem/TA initialization

Initializes the modem/TA using the user-designated initialization data (AT command). (Auto
initialization of the modem / TA is possible.)

Line connection (dialing)

Dials the partner telephone number according to the user-designated connection data and
enables data communication after establishing the line connection. When the modem/TA is not
initialized, performs initialization.

Data communication

Performs communication with an external device using the MC
protocol, non procedure protocol or bidirectional protocol.

. - ) ) Communication method:
Performs communication with the partner Q series C24-installed oo
. . . full-duplex communication
station by modem/TA connection using non procedure protocol or Lo
L . . o Synchronization method:
bidirectional protocol. (Station-to-station communication)

start-stop synchronous

Enables the communication between GX Developer and
system (asynchronous)

programmable controller via Q series C24.

Notification

Calls and transmits messages to the pager receiver.

Line disconnection

Forcefully disconnects the line from the connected destination device.

Flash ROM reading,
writing (registration) and
deletion

Reads, writes (registers) and deletes the initialization data (AT command) and data for
connection from/to the Flash ROM in the Q series C24 according to the request from
programmable controller CPU.

Remote password check

Allows the Q series C24 to execute the remote password check set in the QCPU when there is
communication from the external device to the Q series C24 using MC protocol or the
programmable controller is accessed using GX Developer.

Callback

After line connection from GX Developer, access to the QCPU from GX Developer is made
possible through line reconnection from the Q Series C24 (callback). Transmission costs after

line connection from the Q Series C24 side are borne by the Q Series C24 side.
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3.1.3 Comparisons with related devices

The following lists the comparison with the related products which supports data
communication with the programmable controller using the modem and public line, etc.,
similarly to the communication performed via the modem function.

QJ71C24N(-R2/R4),
o . QJ71C24(-R2) QC24N Q6TEL ABTEL
Communication function name ) ) .
(function version) (modem function) | (for QhACPU/ACPU) (for ACPU)
B | A
Modem/TA initialization |S2duence program 1 O © ©
GX Configurator-SC oY | x — —
Line connection (dialing) O O (Performed on the external device side)
Communication between |MC protocol X X X
same products (such as [Non procedure protocol O O X
C24-C24) Bidirectional protocol O O X
Communication between Q series C24 and other o
products
Remote communication from GX Developer O O O O
Callback function O X X X X
Remote communication from peripheral device for v o o v
GPPQ
Remote communication from peripheral device for . . o o
GPPA
Notification Pager receiver O O O O
Remote password check O (%2 | X X X X
Line disconnection O O (Performed on the external device side)
Data sei Sequence program O O X X
a'a seting GX Developer X X O O
+ Data for modem
L GPPQ X X O X
initialization
. GPPA X X X O
+ Data for connection
GX Configurator-SC O — — —
Number of connectable modems/TAs 1
Transmission type Pulse/tone
Analog 2-line method O O O O
Connectable lines Analog 4-line method ©) ©) X X
Digital line (ISDN) O O O X
O : enable
X : disable

*1 Modem initialization is executed automatically when the Q Series C24 starts up.

*2 Prior to data communication, the Q series C24 checks whether the remote password specified by the user
and the remote password set in the QCPU agree or not. If they agree, it allows access to the specified
station.
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This section describes system configurations when the modem function is used to call a
pager receiver or to perform data communication with an external device via public lines.

3.2.1 System configuration when performing data communication with an external device

The following describes the system configuration examples used when performing
data communication between the external device and programmable controller using
the Q series C24's MC protocol/non procedure protocol/bidirectional protocol.

(1) Connection example with an external device

Q25HCPU [QU71C24-R2

MODE D CH1[ ]CHZ
=]

=}
user O
oar.0
013

cable

RS-232

RS-232

Modem

Public line

Modem —|

External device

RS-232
cable

(2) Connection example with a Q series C24

Q25HCPU QU71C24R2

MobECD cH1[ ]CHZ
RUN O

cable

RS-232

Modem

Public line

Modem

RS-232
cable

Q25HCPU Qu71c24R2

MODE I CH1[ ]CHZ
"N O
=]

=

ust
BaT. OO
BooT O

usB
CcHe.
RS-232

(3) Connection example with a Q series C24 via cellular phone

Q25HCPU

MopE O
RUN O
ErRR. O
user O
BAT. O
oot

QJ71C24-R2

CH1[ ]CHZ

usB

RS-232

Modem

Public line

RS-232
cable

Cellular
Phone

Q25HCPU QJ71C24-R2

MOoDE O3 cm[ :chz
RUN O
ERR O
user O
BAT. O
soor O

usB

RS-232

Cellular phone
connection adapter

* The public lines indicated in (1) to (3) above are compatible with the office
telephone system as well.

* In the system configurations shown in (1) and (2) above, the digital line (ISDN)

can replace the public line.

When connecting via a digital line, a TA (terminal adapter) and a DSU (digital
service module) are used instead of a modem.
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3.2.2 System configuration when using the notification function

The following describes the system configuration example when calling the pager
receiver by the natification function.

Q25HCPU QU71C24-R2

MoDE cm[ ]CHZ
RUN OO
ERR.OJ
user O
BAT. OO
sooTd

Public line

CH1 Modem
RS-232
cable

Pager receiver

usB

RS-232

* The public line indicated above is compatible with the office telephone system
as well.
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3.2.3 System configuration when connecting GX Developer

The following describes the system configuration when GX Developer performs data
communication with a remote station programmable controller via Q series C24.

Q25HCPU QJ71C24-R2 GX Developer

N.‘;Ou?fg CH‘[ ]CHZ

ERR. O

user O

BAT. O

o . .
Public line
cHi Modem I |
RS-232 M  —
odem
cable (f —
I . RS-232
RS-232 cable

* The above public line is compatible with the office telephone system as well.
* Set items as below for "Transfer Setup” screen using GX Developer.
PC side I/F : Serial
PLC side I/F :C24
Telephone line connection (Q/A6TEL, C24) : Data for line connection
Set the other items corresponding to the access destination station.
For how to display the "Transfer Setup" screen, refer to manuals for GX
Developer.

POINT

When the GX Developer is connected, perform the settings and operations
described in Section 3.3.7 to prevent a line to the modem from disconnecting even
if communication between the GX Developer and programmable controller is
interrupted.
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3.2.4 Precautions for system configurations

The following describes the precautionary items when configuring the system to
perform data communication with an external device or call a pager receiver via public
line, an office telephone system or digital line (ISDN) using the Q series C24 modem
function.

(1) Usable Q series C24 interface

1) The modem function can be used for the RS-232 interface only.

2) For the QJ71C24(N)-R2 and LJ71C24-R2, the modem function can only be
used for only one of the two RS-232 interfaces.

3) Interactive data communication via two interface of Q series C24 (linked
operation) is not possible.

(2) Connectable modem/TA
Only the modems/TA indicated in Section 3.3.2 can be used for the Q series C24
RS-232 interface using the modem function.

(3) Number of connectable modems/TA's

Only one modem/TA can be connected to the Q series C24 RS-232 interface that
uses the modem function.

(4) Modem/TA connection cables

1) The RS-232 cable supplied with the modem/TA or the designated modem/TA
cable can be used for connection between the Q series C24 and modem/TA.
2) For the RS-232 interface of the Q series C24, a D-sub 9-pin connector
(female) is used.
For the connection cable of the Q series C24 side, refer to the User's Manual
(Basic).

(5) Modem/TA installation

1) Install the modem/TA according to the modem/TA manual.

When installed in an area in which a lot of noises exists, malfunctions may
occur.

2) In order to prevent the effects of noise and power surges, do not connect
near or tie the cable together with a main circuit line, high-voltage line or load
line other than for the programmable controller with the modem/TA
connection cable.
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(6) Connectable lines

1) The connections can be made with the following lines.
Perform connection tests beforehand and confirm that connection is possible.
 Public line or office telephone system of analog two-line method
+ Digital line (ISDN)

2) ltis not possible to connect to call-waiting lines, in order to avoid data errors
or automatic line disconnection due to the call-waiting interrupt tone.

3) Avoid connections with party-line telephones to avoid interrupted calls during
communication.

4) If an alert sound is sent at fixed intervals from the communication machine to
prevent long-term calls, data may experience errors.
It is recommended to check the normality/abnormality of data reception
between devices, and perform transmission-retry processing when an
abnormality is detected.

5) See the modem/TA manual regarding the connection from a modem to public
line/office telephone system, or from a TA (terminal adapter) to a digital line.

(7) Communication system
Communication via the modem function is performed using full-duplex
communication.
Connections cannot be made devices designed for half-duplex communication.

(8) Data communication and notification to external devices

1) Data communication with external devices and notification to a pager receiver
are performed using the public line or electric wave transmitted from the
electric wave transmission base.

There might occur a condition in which correct data communication or
notification cannot be carried out due to an error from the system's setup
environment, electric-wave transmission status, error in the partner device,
etc.

Perform a connection test beforehand, and confirm that connection is
possible.

2) In natification processing via electric-wave transmission, errors from the
pager receiver cannot be detected.

Setup a separate call circuit with a lamp display or buzzer to ensure the
safety of the programmable controller system.
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This section explains the transmission specification on the Q series C24 side,
connectable modems/TA's (terminal adapter), I/O signals related to the modem
function, and buffer memory for the usage of the modem function.

3.3.1 Transmission specifications

The transmission specifications on the Q series C24 side for use of the modem
function are as listed below.
The transmission specifications between Q series C24 and a modem/TA (local station

Q series C24) that are not provided in this table are listed in the User's Manual (Basic).

series C24

Communication method

Full duplex communication

Synchronization method

Asynchronous method

Transmission speed * L

1200, 2400, 4800, 9600, 14400, 19200, 28800,
38400, 57600, 115200 (bps)

Error detection
Sum check code

On / Off

Transmission control

RS - CS control / not-control (selectable)

No procedure protocol Available
L Bidirectional protocol Available
Data communication
MC protocol Available
Pre-defined protocol Not available
Line connection (Q series C24: modem) 1:1

QJ71C24N QJ71C24N-R2
Item QJ71C24 QJ71C24-R2 QJ71C24N-R4
LJ71C24 LJ71C24-R2
Modem function Available Not available
Interface that can use the modem function RS-232
Linked operation between CH1 and CH2 of the Q .
Not available

Start bit 1
Data bit 7/8
Data format
Parity bit 1 (On) / 0 (Off) —
Stop bit 1/2
Parity check On (odd/even selectable) / Off

*1 When the first five digits of the serial No. are 03042 or earlier, the transmission
speed cannot be set to 115200 bps for connection between the Q series C24 and
GX Developer via a modem.
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3.3.2 Specification of connectable modems/TAs (terminal adapters)

The following table lists the specification of modems/TAs that can be connected to the
Q series C24 side when the modem function is used.

(1) Specification and precautions for the connectable modems

(@) Modem specification

Specification
ltem When using the subscriber's telephone When using a manual line Remarks
line/office telephone system connection/cellular phone
Connection line Analog 2-line —
Initialization Hayes AT command compatible See Section 3.4.3
See Section 3.2.4 regardin
Telephone line A line compatible with NTT communication protocol L 9 9
the restrictions
Modem-to- Communication ITU-T V. 34/V.32bis/V.32/V. 22bis/V. 22/V. 21/V. fc
modem . standard Bell 212A/103
communication
. . Error correction MNP Class 4 and 10 compliant
specification .
(*1) ITU-T V.42 compliant —
Data compression MNP Class 5 compliant
(*1) ITU-T V.42bis compliant
ANS-ORG mode switch — | Mode switching required
i Q series C24-side connector . .
Q series C24-to (RS-232) 9-pin (female) D sub User's Manual (Basic)
modem
L DR signal control Only the DR (DSR) signal must be able to turn on (k2)
communication Ses Seclion 3.3.1. User
— ee Section 3.3.1, User's
specification Other Compatible with the Q series C24 specification X
Manual (Basic)

*1 The following are the functions of the modem itself that become available by
issuing the AT commands to the modem. See the modem manual for details.

(1) Error correction

1) When a noise occurs on the line, scrambled data may appear due
to interrupted communication data.
The error correction function is intended to suppress effects from
such noises.

2) If an error such as scrambled data is detected by the error
correction, the modem retries the transmission.
When the number of retries has exceeded the modem's limit, the
modem determines that communication cannot be performed in that
environment and disconnects the line.

3) Both modems must support the MNP4 or V.42 protocol.

(2) Data compression

1) This function compresses data to be sent prior to transmission, and
inflates the compressed data upon reception, then forwards to the
terminal.

2) The data compression is effective for the execution speed at a
maximum of 200 % for the MNP5 and 300 % for the V.42bis.

3) Both modems must support the MNP5 or V.42bis protocol.

(3) Flow control (RS - CS control)

When communication between a modem and terminal is faster than
between two modems, the flow control is performed in the following order:
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1) The modem transmits data to the partner by storing the data from
the terminal in the modem bulffer.

2) When the buffer in the modem becomes almost full, the modem
outputs a data-transmission temporary stop request (CS (CTS)
signal = OFF) to the terminal.

The terminal then stops data transmission to the modem when the

data-transmission temporary stop request (CS (CTS) signal =

OFF) is received.

* Even while the terminal pauses data transmission, the modem
continues to send data to the partner.

3) When a free space is present in the modem buffer, the modem
outputs the data-transmission resume request (CS (CTS) signal =
ON) to the terminal.

The terminal then resumes data transmission to the modem when the
data-transmission resume request (CS (CTS) signal = ON) is
received.

*2 Modems that turn on the CD (DCD) signal simultaneously cannot be

used.

(b) Precautions for selecting a modem

1)

When using a cellular phone

A modem with the error correction function of MNP class-10 is
recommended. However, note that communication may not be
established depending on the line condition.

Modem setting

+ Set the modem on the Q series C24 side as shown below:

Setting item Setting range
Communication rate Depends on the modem in use (¢ 1)
Modem command Hayes AT command
SI/SO control None
Communication method No procedure
Data bit
Data format Stop bit Match the Q series C24 (% 2) (* 3)
Parity bit

*1 When using different modems, the slower communication rate will
be in effect.
*2 Some modems may transmit one character as 10 bits.
Check the modem specifications when setting the Q series C24
transmission specifications.
*3 Some modems may switch the communication rate following the
start of data communication.
Since the Q series C24 cannot switch the communication rate, set
the modem side so that its communication rate does not switch.
* When using a modem whose DR terminal (signal) is set by a switch, set
the DR-terminal (modem output) switch level to high.
When using a modem requiring DR terminal setting with software, write
the command that turns on the DR (DSR) signal into the data for
initialization.
Set the "Modem initialization time DR signal valid/invalid designation”
to "Invalid" during modem function system settings with GX
Configurator-SC.
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(2) Specification and precautions for the connectable TA's (terminal
adapters)

(a) TA specification

Iltem Specification Remarks
ISDN (INS net 64) equivalent
Connection line . ( . ) q . DSU and TA are required
TAo-TA High-speed digital dedicated line
= O_
L Initialization Hayes AT command compatible See Section 3.4.3
communication
e L B-channel line exchange (V.110)
specification Communication standard
D-channel packet exchange
Electrical condition V.28 compliant
Circuit definition V.24 compliant
Q series C24-to- |Q series C24-side connector ) )
9-pin (female) D sub User's Manual (Basic
TA (RS-232) pin ( ) (Basic)
communication |DR signal control Only the DR (DSR) signal must be able to turn on (* 1)
specification ) ) ) — See Section 3.3.1, User's
Other Compatible with the Q series C24 specification

Manual (Basic)

*1 TA's that turn on the CD (DCD) signal simultaneously cannot be used.
Use a TA capable of flow control as described in (1) (a) in this section
also for the communication between the TA and terminal.
control is a function of the TA itself that becomes available by issuing
the AT commands to the modem. See the TA manual for details.

(b) Precautions for selecting a TA

1) Setthe TA on the Q series C24 side as listed below:

Setting item Setting range
Communication rate Depends on the TA in use
TA command Hayes AT command
SI/SO control None
Communication method No procedure
Data bit
Data format Stop bit Match the Q series C24 (* ') (*?)
Parity bit

*1 Some TAs may transmit one character as 10 bits.
Check the TA specifications when setting the Q series C24
transmission specifications.

*2 Some TAs may switch the communication rate following the start of
data communication.
Since the Q series C24 cannot switch the communication rate, set
the TA side so that its communication rate does not switch.

2) When using a TA whose DR terminal (signal) is set by a switch, set the
DR-terminal (TA output) switch level to high.
When using a TA requiring DR terminal setting with software, write the
command that turns on the DR (DSR) signal into the data for initialization.
Set the "Modem initialization time DR signal valid/invalid designation" to
"Invalid" during modem function system settings with GX Configurator-
SC.
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3.3.3 Compatibility with the QCPU remote password function

This section explains the Q series C24 data communication for the QCPU remote
password function.

Refer to Section 3.1.1 for an overview of the Q series C24 check function for the
QCPU remote password.

caused by improper access.

The remote password function is a function that has been added to the QCPU as a means of preventing
improper access (such as destroying a program or data) from an external device. However, this function
cannot completely prevent improper access.

The user should incorporate his/her own safeguards when it is necessary to protect the security of the
programmable controller system from improper access from an external device.

The company cannot assume any responsibility for any problems that may arise from system troubles

* An example of a safeguard on the programmable controller CPU with respect to improper access
One example is shown in Section 3.3.6, in which the programmable controller CPU disconnects a line to
the external device when the number of times a "remote password mismatch" is detected exceeds the
number set by the user with regard to the Q series C24 remote password check explained in this section.

(1) Data communication during remote password setting
This section explains the use and setting of the QCPU remote password function
and data communication between the external device and the QCPU when a
remote password has been set.

(a) Allowing/prohibiting access to the programmable controller from the external
device

1) Access allow processing (unlock processing)
» To access the specified QCPU, the external device performs the

%k

remote password unlock processing with respect to the Q series C24
(%) of the directly connected station (local station) after line connection
for the modem function.

If the unlock processing has not been performed, the remote password
check performed by the Q series C24 (*) that has received a
communication request prohibits access to the specified station. (See
(2) in this section.)

All data communication before the unlock processing is performed will
be processed as an error.

The Q series C24 of the QCPU station for which a remote password is
set will be indicated.

2) Access processing
Normal completion of the remote password unlock processing allows the
specified station to be accessed.

Perform communication using MC protocol.
(Perform on-line operation when GX Developer is connected.)

3) Access prohibition processing (lock processing)
* When the specified station access is completed, the process for

disconnecting the line for the modem function is performed in order to
disable further access.

* When line disconnection is completed, the remote password lock

processing is performed automatically.



(When accessing the local station QCPU)

A station
(*1)
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(When accessing other station QCPU)

A station
(1)

Modem—>| E- _____________ - | j +——Modem  Modem —»| E_ _____________ j «—— Modem
2) Access E i 3) Lock processing (2) E E 3) Lock processing (32)
L — T v R el
r Remote password Hi Remote password 1 i Remote i Remote password H %3
LoSoo e ‘7 check | (Local station) L passwod I check i (K3) (Local station)
FoTmmmmeees : ] Ethernet
QCPU Q series C24 QCPU Q series C24 module
‘ Ethernet
*1 Unlock and lock processing for the local station O | |
remote password is possible. !
Remote password unlock and lock processing for Ethernet Ethernet )
the relay station and access station cannot be performed QCPU module module | (Refay station)
*2 Lock.pro.ces.sing is performed when a line for the modem | Ethernet
function is disconnected. 7 |
* 3 Even if the Ethernet module that transmits a communication 2) Access | |
request to other Ethernet is set as a module subject to +— )
the remote password check, unlock and lock processing QCPU i:gzmgt (Access station)
is not necessary.

POINT

processing is completed abnormally.

(1) The remote password unlock and lock processing can be performed only for
the Q series C24 of the local station directly connected to the external device.
The remote password unlock and lock processing cannot be performed for the
Ethernet module of the other stations (relay station and access station).

(2) The remote password unlock processing from the external device is performed
using dedicated commands for MC protocol communication.

(3) See Section 3.3.7 (8) for what to do when the remote password unlock
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(2) Remote password check processing performed by the Q series
C24

(@) Communication in which a remote password check is performed
1) When the following parameters are set for the Q series C24 installed in

the QCPU station, the Q series C24 performs a remote password check

for communication requests listed below.

* When a remote password is set in the QCPU

* When the Q series C24 that is communicating data with the external
device has been set as a module subject to the remote password
check

2) The Q series C24 performs a remote password check with respect to a
communication request to the local station/other station received from
the external device.

3) The Q series C24 does not perform a remote password check for the
following communication requests.
» Transmission request from the local station QCPU (such as
transmission using non procedure protocol)
+ Communication request from the external device (including GX
Developer connected to the local station QCPU) transmitted to other
station upon request from the QCPU

Modem —¥ —— Modem
Q series
QCPU Cc24 Ethernet module
Posemmmemm oo B D A Path for items subject
L Remote password ;| | Remote password | to remote password check
1 check 1) . .
_(Local station) b |‘2‘)' e Path for items not subject
= - [ to remote password check
== /\_/ Otherstation) | _________ 3)
[F ﬁ} 3 :
GX Developer 0 boo-ooo---- ' O

>
:

1
.
T

L

A A 4

r- hl
! Remote password !

' password !
L J

Ethernet module

*1 In the above diagram, a communication request from the external device cannot
be received since the remote password check setting has been executed.
If the remote password check setting has not been executed, a communication
request can be received and data communication from the external device is
possible.

(b) Selecting modules subject to the remote password check
The user can select any Q series C24 to perform the remote password
check and set this using QCPU parameters.
(This is set on the GX Developer remote password setting screen.)
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(c) Stations that can be accessed when the remote password check is
performed

1) If the external device performs the remote password unlock processing
with respect to the Q series C24 of the directly connected station (local
station) after line connection for the modem function, it can access the
local station QCPU.

2) When accessing the programmable controller of another station via the
Ethernet module of a relay station or access station, the following
settings determine whether access is allowed/prohibited.

« To prohibit access to other station from an external device using the
CC-Link IE Controller Network, MELSECNET/H or MELSECNET/10
relay communication function of the Ethernet module, place a check
mark at the following setting items in the remote password setting for
the relay station or access station.

"GX Developer communication port (UDP/IP) (*), dedicated
commands, CC |IE Control, MNET/10(H) relay communication port"
* Set on the GX Developer remote password setting screen.
If a check mark is not placed at the above setting items, access to
other station will be allowed.

3) See the user's manual (Basic) for the Ethernet module for stations that
can be accessed when accessing other station programmable
controllers via the Ethernet module. (When reading the manual,
substitute the Q series C24 with the station connected to the external
device).

(3) Data communication procedure
This section explains the procedure when the external device performs data
communication via the Q series C24 in which the remote password check is
performed.

1) Initialization of the modem of the Q series C24 side and external device side
is performed at each device sides.

2) The line is connected from the external device.

3) The external device performs the remote password unlock (release)
processing for the QCPU of the station where the Q series C24 is installed
using dedicated commands for MC protocol communication. (The unlock
processing cannot be performed for the QCPU of other station.)

* See Section 3.3.7 (8) for what to do when the remote password unlock
processing is completed abnormally.

4) Data communication is performed from the external device using MC protocol.

5) When data communication using MC protocol is completed, a line for the
modem is disconnected from the external device.

When line disconnection is completed, the remote password lock processing
is performed automatically.

REMARKS

(1) Refer to the MELSEC-Q/L MELSEC Communication Protocol Reference
Manual for the unlock processing command for the remote password.

(2) When accessing the programmable controller from GX Developer connected to
the Q series C24, the remote password unlock processing is performed when
on-line operation begins.
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How to set the remote password

On the screen below for setting parameters (remote password) using GX
Developer, set the remote password in the QCPU and specify the Q series C24

that performs the check.
Set the remote password as the following instructions.

[Start procedure]

"GX Developer" — | Remote password| — "Remote password setting" screen

[Setting screen]
Remote password settings

—Pazzword settings :
Characters that can be uged in pazsword

Pazsword I"""* 4 characters. Numbers, &2 a-z,

Special characters.

— Pazsword active module settings

Model name Skarfy Condition
GLJFIC24/CH0 0000

LHENENENERNENERNE]

Mecesszamy setting] Mo zetting  / Aleadyzet )

Setting completion Cancel

[Setting item]

ltem name

Set data

Setting range/choices

Password settings Enter the remote password to be set in the QCPU (* 1) 4 bytes
Model name Select the typ(le of module that checks the remote QU71C24/CMO

Password active password set in the QCPU

module settings | Start XY Set the head address of the module that checks the 0000k to OFEOH

remote password

Conditions

(No setting required)

*1 Consider the following when setting the remote password.
» Avoid using a character string of simple numbers or letters only.
» Mix numbers, letters and special characters (?, ., !, &, %, etc.).
» Avoid using a character string that represents the user's name or

date of birth.

POINT

(1) When using the Q series C24 in a multiple CPU system, write the remote
password setting in the control CPU of the Q series C24.

(2) After setting the remote password in the QCPU, reboot the QCPU (CPU No. 1 in
a multiple CPU system). (Reset/power reset using the RESET/L.CLR switch)

By rebooting the QCPU, the remote password becomes valid.

(3) The password supported by the QCPU function version A is used to prohibit
reading/writing of file data in the QCPU using GX Developer.

Dual access control can be provided by using the remote password described

in this section and password for file access.
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(5) Setting from GX Configurator-SC
When the Q series C24 performs a remote password check for the remote
password set in the QCPU, the remote password check setting as well as the
present check results can be monitored with respect to the screen items listed in
the table below.
See Section 3.3.6 for an explanation of each area.

GX Configurator-SC
) g‘ Setting/monitor items for the remote password check Buffer memory address
setting/monitor screen

"Modem function system Remote password mismatch notification count designation 8204 (200CH)
setting" screen Remote password mismatch notification accumulated count designation 8205 (200DH)
Remote password mismatch notification count designation 8204 (200CH)
. . Remote password mismatch notification accumulated count designation 8205 (200DH)

"Modem function monitor/test" -
screen Accumulated count of unlock process normal completion 8955 (22FBH)
Accumulated count of unlock process abnormal completion 8956 (22FCH)
Accumulated count of lock process based on circuit disconnection 8959 (22FFH)
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3.3.4 Compatibility with the callback function

The following describes the Q Series C24 callback function that can be used when
accessing the QCPU from GX Developer connected to the Q Series C24.

(1) About the Callback function

(@)

(b)

(€)

What is the Callback function

The callback function is a function that makes it possible to access the
QCPU from GX Developer by reconnection (callback) of the line from the Q
Series C24. Transmission costs after line connection from the Q Series
C24 side are borne by the Q Series C24 side.

Settings in order to use the callback function
The callback function can be used by setting it through GX Configurator-SC,
then registering it in the Q Series C24. (See (4) in this section.)

Selecting the callback destination GX Developer

GX Developer that can be called back in accordance with the settings in the

Q Series C24 can be selected as described below.

1) If callback destination GX Developer is fixed (1 module)
(Callback connection (during fixed))
Connection can be made to only fixed GX Developer (1 module)
registered in the Q Series C24.

2) Ifitis being made possible to change callback destination GX
Developer (Callback connection (during designated number))
It is possible to connect to GX Developer when the callback
destination telephone number (Call number) is specified.

3) If the maximum number of callback destination GX Developer is limited
to 10 modules.
(Callback connection (during max. designated number is 10))
Connection is possible with only those pieces of GX Developer (max.
10 modules) with a callback destination telephone No. registered in the
Q Series C24.
* A description of the callback operation in 1) to 3) is shown in (4) (b).

B 1) Line Connection -

. N Selection of the
Setting of callback function < 2) Temporary line disconnection connection system
designation settings by the T ST and line connections
GX Configurator-SC 3) Line connection

_________________________________ »
\,J P 4) Access to the QCPU . v

5) Line disconnection
=

GX Developer

Series C24

Q

—— Processing for the GX Developer
to access the QCPU

----- Processing by the callback function



3 COMMUNICATIONS BY THE MODEM FUNCTION

(2) Data communications procedure

Here, the procedure for data communications when using the callback function is
shown.

(a) Q series C24 side procedure
Carry out procedure of starting the modem function and data
communications in accordance with Section 3.4.1.
1) Set the callback function by GX Configurator-SC. (See (4) in this
section.)
2) Initialize the Q Series C24 side modem. (See Section 3.4.)
3) The modem’s initialization completed signal (X10) goes On when
modem initialization is completed.
Wait for the line connection from GX Developer.
* Select the connection system (connect way) from GX Developer,
then make line connection.
* When the Q Series C24 callback processing is completed normally,
the line connection signal (X12) is in the ON state.

POINT

See the GX Developer's Operating Manual for details of the line connection screen
from the GX Developer when using the callback function.

(3) Cautions during data communications

(a) Setthe GX Developer side modem which the Q Series C24 is to reconnect
to (callback) on "with Auto Reception”. (With Auto Reception: This setting
enables line connection from the external device.)

(b) When arequest is issued for a line connection from another GX Developer
during a temporary line disconnection from the GX Developer side by
callback processing, the Q Series C24 executes a callback operation for the
latter connection request.

The Q Series C24 terminates callback processing to GX Developer that it
received a connection request from earlier.

(c) If you are making a line connection to the GX Developer by the following
connection system, select "callback reception waiting" as the connection
system for GX Developer that the Q Series C24 is reconnecting to
(callback) and make the connection.

* Callback request (during fixed/during designated number)
(Example) In the case of line connections with "Callback request (during
designated number)" as the connection system.

GX Configurator-SC

[Setting of callback function

input the telephone No. 2) and make the line connection.

designation settings by the [Select "Callback request (during designation number)", ]

Registration in the Q Series C24 —

Callback request
(during designated number) GX Developer

=9 Telephone No. 1)

Select "Callback reception waiting"

Callback data No. 1

( and make the line connection. ]

Telephone No. 1)

Callback data No. 2

Telephone No. 2) Line connection

Callback data No. 3

GX Developer
Telephone No. 2)

Telephone No. 3)

to

to

Callback data No. 10

"Callback

Telephone No. 10)

3-23

reception waiting"
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(d) If callback processing was not executed normally, an error message screen
is displayed on the GX Developer side. Perform the processing operation
(reconnection operation, etc.) corresponding to the displayed message.

* The operating state on the Q Series C24 side can be confirmed by the
following items in the GX Configurator-SC monitor/test screen.

GX Configurator-SC L Buffer memory
Monitor item

) Description
Monitor / test screen address

X+Y monitor/test X10: Modem initialization completion — Section 3.3.5

X12: Connection in progress —

Modem function

) Modem function sequence status 2221 Section 3.3.6
monitor/test

(e) Set the settings related to the callback function in the following areas of GX
Developer.

[Starting Procedure]
GX Developer — [Tools] — [Options] —

1) Line callback cancel wait time
(Setting range: 1 to 180 s. (Default: 90 s.))
This specifies the waiting time after sending a response to a callback
request from the Q Series C24, until the line is disconnected from GX
Developer.
If the line is not disconnected from GX Developer within the specified
time in this area, the Q Series C24 forcibly disconnects the line,
terminating callback processing.

2) Callback delay time
(Setting range: 1 to 999 s. (Default: 20 s.))
This specifies the time from the temporary line disconnect on the GX
Developer side until the Q Series C24 reconnects (callback).

POINT

Refer to the troubleshooting section of the Q Corresponding Serial Communication
Module User's Manual (Basic) for the symptoms, causes, and actions of problems

that may occur during access from GX Developer to the QCPU when using the
callback function.
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(4) Setting and monitoring by GX Configurator-SC for use of the
callback function
(a) Setting, monitoring / test items
Carry out setting, monitoring and testing of the callback function using the
following GX Configurator-SC screen.
1) Setting items through the "Modem function system setting" screen
This shows the callback function setting items.
See Section 3.3.6 for the modem function setting items, including the
following items.

Modem function system setting [=[=]x]
i~ Module information

Module type:  Serial Communications Maodule Start 1/0 No.: ooon
Module model name:  QJ71C240

Setting item Selling valus -
Callback function designation [Auta
“In the case of no calback: Auto
In the case of callback: Settingl-Seltings

In the case of callback
Settingl:Auto/Callback connection(during fiked 1
Setting2:Auto/Callback connection

[during designated number]
Setting:Auto/Callback connection

[during max. desianated number is 10]

Setting4:Callback connection[during fixed]
Setting® Callback connection

[during designated number]
Settingt:Callback connectian

(during max. designated number is 100

Callback denial notification accumulated 1=

- Flash ROM setting Detail

it to
module

File save
Select input

Read fiom | Fil 1zad EREEEE I
Auto
Setting?
Setting2
Settingd

] 3

Make test file Execute test Cloze

Setting
Setting ltem Setting value possible / Description
impossible
. . . Be sure so specify “Connect” when using
GX Developer connection designation Connect ® :
the callback function.
Settings 1 to 6 (See (4
Callback function designation g . ( . “) L Select according to the callback operation.
(b) in this section.)

Callback denial notificatlion . 0t0 65535 o) 'Specify the accumulated count value
accumulated count designation informed to the user.

) . Specify the connection data No. See
Data No. for Callback designation 1 to
10 9 BB8: to 801FH ® Section 3.4.4 for setting values.

@®: Must be set O: Set as necessary

2) Monitoring / Testing through the "modem function monitor / test" screen
This shows the callback function monitoring and testing.
See Section 3.3.6 for monitoring and testing of the modem function,
including the following items.

Callback function monitoring / test items Buffer memory address
Callback permit accumulated count 8944 (22F0w)
Callback denial accumulated count 8945 (22F14)
Auto (callback) connection permit accumulated count 8946 (22F2+)
Auto (callback) connection denial accumulated count 8947 (22F3n)
Accumulated count of callback receive procedure cancel 8948 (22F4+)




(b)
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Callback function designation and callback operation outline

Here the setting values for "Callback function designation" items in the

"Modem function system setting" screen and an outline of the

corresponding Q Series C24 callback operation are explained.

* Values in parentheses are values when the set values are stored in
buffer memory (Address: 2001H).

* If the connection system is set on "Auto (Callback: during fixed/Callback :

during designated number)" and line connection is executed, (Setting 1 to
Setting 3) are explained in 5).

Setting values for "Callback function designation" items.
Function If you desire to set the connection system on If you set the connection system on "auto”
"auto" and carry out line connection. and do not carry out line connection.
1) If the callback function is not used. Auto (0n) —
2) If the callback destination GX Developer is fixed (1 module . .
) (Callback connection (during fixed)) i ( ) Setting 1 (91) Setting 4 (1)
3) Ifitis being made possible to change the callback
destination GX Developer Setting 2 (Bx) Setting 5 (3n)
(Callback connection (during designated number))
4) If the maximum number of callback destination GX
Developers is limited to 10 modules. . .
(CaIIbaZk connection (during max. designated number is Setting 3 (Fx) Setting 6 (7+)
10)

1) If the callback function is not used (Auto (OH): (Default Value)
+ Select this if the callback function is not being used.

» Data communications becomes possible after line connection from
GX Developer.

2) If callback destination GX Developer is fixed (1 module)
(Setting 1 (9H) or setting 4 (1H))

+ Select this if the Q Series C24 fixes the telephone No. (1 module) of
the GX Developer side that is being called back.

» The Q Series C24 executes callback to the GX Developer side using
connection data set in the following data No. 1 for callback, shown
below. At this time, the external line dialing, line types and telephone
number in the connection data become valid.

+ Set callback data number 1 in the "Modem function system settings"
screen.

(Example) If line connections are being made with "Callback

connection (during fixed)" as the connection system

1) Line Connection

designati
GX Configurator-SC

~
[Setting of callback function

(Callback connection (during fixed)) Selection of the

. . . connection system
on settings by the <2) Temporary line disconnection and line connections

A

Registration in the

QS

_4) Access to the QCPU

v

_5) Line disconnection

GX Developer

Callback data No. 1

Callback data No. 2

) el

eries C24 —— Processing for the GX Developer
Telephone No. 1) to access the QCPU
TelephoneNo.2) ||  ~T77C Processing by the callback function

Callback data No. 3

Telephone No. 3)

to

Not used
to

Callback data No. 10

Telephone No. 10)




Setting of callback function
designation settings by the
GX Configurator-SC

Registration in the

el

Q Series C24

Callback data No. 1

Telephone No. 1)

Callback data No. 2

Telephone No. 2)

Callback data No. 3

Telephone No. 3)

to

to

Callback data No. 10

Telephone No. 10)

3)
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If it is being made possible to change the callback destination GX

Developer
(Setting 2 (BH) or Setting 5 (3H))

+ Select the callback destination telephone No. if it is being specified
at the time when line connections are being made from the initial GX
Developer side.

* The Q Series C24 calls back GX Developer with the callback
destination telephone No. received from the GX Developer side.

At this time, the external line dialing, line types and the connection
data set in the following callback data No. 1 are used.

+ If the callback destination is not specified when line connections are
made from the initial GX Developer side, the connection data set in
the following callback data No. 1 are used to call back the GX
Developer side.

At this time, the external line dialing, line types and telephone
number in the connection data become valid.

+ Set callback data No. 1 in the "Modem function system setting"
screen.

(Example) If line connections are being made with "Callback
connection (during designated number)" as the connection
system

Input the telephone No. 1)
for the callback destination
telephone No. and make line
connections.

Line Connection
(Callback connection
(during designated number))

—

Callback

GX Developer
—; — telephone No. 1)

%.
Al

Input the telephone No. n)
for the callback destination
telephone No. and make line

connections.
GX Developer

2 telephone No. n)

Line Connection
(Callback connection
(during designated number))

%

Callback

(=

[]

Not used



4)

Set the Callback function designation by
the GX Configurator-SC.
% Check the received telephone No. If it is

registered, make the line connection.

=

Registration in the Q Series’C24

Callback data No. 1

Telephone No. 1)

Callback data No. 2

Telephone No. 2)

Callback data No. 3

Telephone No. 3)

to

to

Callback data No. 10

Telephone No. 10)
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If the maximum number of callback destination GX Developer is limited

to 10 modules.

(Setting 3 (FH) or Setting 6 (7H))

+ Select GX Developer to be called back if the Q Series C24 limits the
callback destination to a maximum of 10 modules.

+ Specify the callback destination telephone No. when making line
connection from the initial GX Developer side.

+ If the Q Series C24 checks the callback destination telephone No.
received from the GX Developer side and it is a telephone No. that
is registered in the Q Series C24, callback is executed.

If a telephone No. that is not registered in the Q Series C24 is
received from the GX Developer side, the Q Series C24 disconnects
the line and does not execute callback.

« Data for checking the callback destination telephone No. by the Q
Series C24 are registered in callback Data No. 1 to 10.

Set the data registered in callback data No. 1 to 10 in the "Modem
function system setting" screen.

(Example) If line connections are being made with "Callback
connection (during designated number)" as the connection
system

Input the telephone No. 1)
for the callback destination
telephone No. and make line

connections.

Line Connection
(Callback connection GX Developer

during designated number T telephone No. 1)
R =
Callback

. . Input the telephone No. 2)
Line Connection for the callback destination
(Callback connection telephone No. and make line

(during designated number)) \connections.

‘%‘ GX Developer
— 0 telephone No. 2
Callback -FE]1 P )
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5) If line connections from GX Developer are made with "Auto (Callback:
during fixed/Callback: during designated number)" as the connection
system

(Setting 1 (9H) to Setting 3 (FR))

» When accessing the QCPU from GX Developer, select whether to
use the callback function to make line connections or to make line
connections without using the callback function.

« If the following is selected for the GX Developer connection system
and line connections made, it is possible to access the QCPU from
the GX Developer by that method only on that occasion.

@ Auto (Callback: during fixed)

@ Auto (Callback: during designated number)

* The procedure is the same as when accessing the QCPU by
selecting "Auto" for the connection system and making line

connections.

+ If line connections are made with the callback destination GX
Developer limited to a maximum of 10 modules set, (setting 3 (FH)),
select "Auto (Callback : during designated number)" as the connection
system and specify the telephone No.

The Q Series C24 checks the telephone No. received from the GX
Developer side and if it is registered in the Q Series C24, the line
connection status is held and it becomes possible to access the
QCPU from GX Developer.

If a telephone No. is received from GX Developer that is not registered
in the Q Series C24, the Q Series C24 disconnects the line.

« Data for checking the callback destination telephone No. by the Q
Series C24 are registered in callback Data No. 1 to 10.

Set the data registered in callback data No. 1 to 10 in the "Modem
function system setting" screen.

(Example) If line connections are being made with "Auto (Callback:
during designated number)" as the connection system
1) Line Connection

(Auto (callback: during
designated number))

Selection of the

Setting of callback function 2) Temparai line disconnection connection system

designation settings by the Dt el

and line connections
GX Configurator-SC 3) Linedonigaction I :

GX Developer
telephone No. 1
Pt p )

Registration in the Q Series C24

Callback data No. 1 | Telephone No. 1)

Callback data No. 2 | Telephone No. 2)

Callback data No. 3 | Telephone No. 3) Processing for the GX Developer
to to to access the QCPU

Callback data No. 10| Telephone No. 10| 7777~ Processing by the callback function




3 COMMUNICATIONS BY THE MODEM FUNCTION

REMARKS

| If the GX Configurator-SC's "Callback function designation” setting is performed in
the Q Series C24, line connections to GX Developer are possible by the connection
system listed below.

The correspondence between the GX Configurator-SC "Callback function
designation" setting items and the GX Developer connection system setting items is

listed.
GX Developer connection
system (¢ 1) 1 2 3 4 5 6 7 8 9
Q Series C24 Side ) ) ) ) ) ) ) ) )
Callback function specification
Auto O O
Setting 1: Auto/Callback connection (during fixed) O O O O
Setting 2: Auto/Callback connection (during o o o o o o o
designated number)
Setting 3: Auto/Callback connection (during max. ) ) ) )
designated number is 10)
Setting 4: Callback connection (during fixed) O O O
Setting 5: Callback connection (during designated ) ) ) ) )
number)
Setting 6: Callback connection (during max. o o o
designated number is 10)
QO: Connection possible
*1 This shows the GX Developer connection system. See the GX Developer
Operating Manual for details about line connection from GX Developer.
1) Auto 6) Callback request (during fixed)
2) Auto (callback: during fixed) 7) Callback request (during
3) Auto (callback: during designated designated number)
number) 8) Callback reception waiting
4) Callback connection (during fixed)  9) Manual
5) Callback connection (during
designated number)
3-30 3-30
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3.3.5 List of I/O signals for the modem function

The 1/O signals with the programmable controller CPU for the modem function are
described. Refer to the User's Manual (Basic) for the other I/O signals.

(1) 1O signal list

Devi Devi
evice Signal description evice

Signal description

number number
X0 CH1 Transmission normal completion ON: Normal completion Y0 |CH1 Transmission request ON: Requesting transmission
X1 CH1 Transmission abnormal completion ON: Abnormal completion Y1 CH1 Reception data read completion ON: Data read completed
X2 CH1 Transmission processing ON: Transmission in progress Y2 |CH1 Mode switching request ON: Requesting switch
X3 CH1 Reception data read request ON: Requesting read Y3
X4 CH1 Reception abnormal detection ON: Abnormal detection Y4 -
— (Use prohibited)
X5 (Use prohibited) Y5
X6 |CH1 Mode switching ON: Switching Y6
X7 CH2 Transmission normal completion ON: Normal completion Y7 CH2 Transmission request ON: Requesting transmission
X8 CH2 Transmission abnormal completion ON: Abnormal completion Y8 |CH2 Reception data read completion ON: Data read completed
X9 CH2 Transmission processing ON: Transmission in progress Y9 |CH2 Mode switching request ON: Requesting switch
XA CH2 Reception data read request ON: Requesting read YA
XB CH2 Abnormal reception detection ON: Abnormal detection YB -
— (Use prohibited)
XC (Use prohibited) YC
XD  |CH2 Mode switching ON: Switching YD
XE |CH1ERR occurrence ON: Error occurring YE |CH1 ERR. information clear request ON: Requesting error clear
XF  |CH2 ERR occurrence ON: Error occurring YF |CH2 ERR. information clear request ON: Requesting error clear
Modem initialization request (standby request) ON: Requestin
X10 it Modem initialization completion ON: Initialization completed Y10 e 9 ( Yl ) . q - g
initialization
X11 %] Dialing ON: Dial in progress Y11 * " [Connection request ON: Requesting connection
X12 * i Connection ON: Connection in progress Y12 * i Modem disconnection request ON: Requesting disconnection
Initialization/connection abnormal completion
it o
X13 ON: Initialization/connection abnormal completed Y13 (Use prohibited)
Y14
X14 * " |Modem disconnection completion ON: Disconnection completed 2l %2 Notification-issued request OFF: Requesting notification issuance
X15 o . .
w1 %2 Notification normal completion ON: Normal completion Y15
o (Use prohibited)
2l %2 Notification abnormal completion ON: Abnormal completion Y16
X17  |Flash ROM read completion ON: Completed Y17 [Flash ROM read request ON: Requesting
X18 |Flash ROM write completion ON: Completed Y18 [Flash ROM write request ON: Requesting
X19 |Flash ROM system setting write completion ON: Completed Y19 [Flash ROM system setting write request ON: Requesting
X1A |CH1 Global signal ON: Output directed Y1A
.g D - (Use prohibited)
X1B [CH2 Global signal ON: Output directed Y1B
X1C |System setting default completion ON: Completed Y1C |[System setting default request ON: Requesting
X1D |Pre-defined protocol ready ON: Ready Y1D
X1E [Qseries C24 ready ON: Accessible Y1E
Watchdog timer error (WDT error) (Use prohibited)
X1F  [ON: Module error occurred Y1F

OFF: Module being normally operated

The signals shown with [__] are the I/O signals for the modem function.

*1 Cannot be used for the QJ71C24N-R4. (Signal for the modem function.)
*2 Cannot be used for the LJ71C24(-R2).

IMPORTANT |

(1) Of the input/output signals to the programmable controller CPU, the signals
marked with "Use prohibited" must not be output (ON).
If any of the "Use prohibited" signals is output, the programmable controller
system may malfunction.

(2) When the modem function is not used or the QJ71C24N-R4 is used, X10 to
X16 are used for the system and Y10 to Y16 cannot be used.
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(2) Function and description of each I/O signal

1/0 signal Signal name Function/description Description
Modem initialization |Indicates normal completion of the Q series C24's initialization of the modem/TA .
X10 ) . i o . Section 3.4.5
completion connected to itself according to the initialization data designated.
o Indicates that the Q series C24 is dialing (connection processing) the partner side
X1 Dial in progress ) . .
according to the data for connection designated.
1) Indicates normal completion of the line-connection processing from or to the partner
C tion i ide.
x12 |-onnectonin sae. o o Section 3.4.6
progress 2) When this signal is on, data communication with the destination is possible
(notification is not possible).
L 1) Indicates abnormal completion of the modem/TA initialization or line connection
Initialization/ ) - N
) processing (dialing) to the destination.
X13 connection abnormal o
) 2) Check the cause of the abnormal completion in the modem-error code storage area .
completion Section 3.4.5
(address: 221+) and remove the cause.
Modem . . I . N
) . Indicates that the line for data communication with the destination has been )
X14 disconnection ) Section 3.4.8
) disconnected.
completion
X15 Notification normal  |Indicates the normal completion when performing the notification processing to the
completion destination.
1) Indicates abnormal completion when the notification processing is performed with Section 3.4.7
X16 Notification abnormal the destination.
completion 2) Check the cause of the abnormal completion in the modem error code storage area
(address: 221+) and remove the cause.
e 1) Indicates the initialization request to the modem connected to the local station Q
Modem initialization series C24
Y10 request (standby L ) ) . e Section 3.4.5
request) 2) Turn on the initialization-request signal after designating the initialization data to the
i buffer memory when it is not set with GX Configurator-SC.
1) Indicates the connection request (dialing) to enable data communication with the
destination.
2) Turn on the connection request signal after designating the data for connection to
Y11 Connection request the buffer memory when it is not set with GX Configurator-SC. Section 3.4.6
3) If the modem/TA connected to the local station is not initialized, the Q series C24-
side modem is initialized as well prior to dialing, according to the initialization data
designated.
Modem ) . . . : .
. . Indicates a line-disconnection request from the partner side upon completion of data )
Y12 disconnection L Section 3.4.8
communication.
request
1) Indicates the notification request to the partner side.
e 2) Turns on before completing the Q series C24-side modem/TA initialization is
Notification-issued )
Y14 request complete. Section 3.4.7
u
g 3) Turns off the notification-issued request signal after designating the data for
connection in the buffer memory when it is not set with GX Configurator-SC.
POINT
The descriptions hereafter show an example in which I/O numbers of the Q series
C24 are assigned to X/Y00 to X/Y1F.
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3 COMMUNICATIONS BY THE MODEM FUNCTION

3.3.6 Buffer memory

The buffer memory (area shown with [__] ) that can be used with the modem function
is described.

Refer to the User's Manual (Basic) for the buffer memory not related to the modem
function.

POINT

The writing and reading of setting values to and from the buffer memory are
performed using the special utility package ("GX Configurator-SC") of the Q series
C24.

This section provides supplementary explanations on setting values used to
perform settings and monitoring with GX Configurator-SC.

(1) Buffer memory list

Address Dec. (Hex.) o Default Correspondence
Application Name value protocol
cH1 | cH2 MC | Non | Bi
0 (On) ForLED and  [Communication error clear request for CH1 and to turn LED off
communication 0 RwW
1 (1w) error clear Communication error clear request for CH2 and to turn LED off
2 (2n) Register/read/delete directions
3 (3n) Frame No. direction
For Flash ROM -
4 (4n) access Register/read/delete result storage 0 RwW —
5 (5) Number of data bytes registration designation
6 to 45 (61 to 2Dw) User frame
46 (2E+) Modem connection channel directions
0: None 1: CH1 2: CH2 0
47 (2F4) Notification execution designation ( * 2)
0: Does not execute 1: Execute
Number of connection retries designation
48 (300 1 to 5: Number of retries 3
49 (314) Connection retry interval designation . 180
90 to 300: Connection retry interval (unit: s)
Initialization/connection timeout designation
50 (32 60
(32+) 1 to 60: Time out (unit: s)
Number of initialization retries designation
51(33) 1 to 5: Number of retries 3
Data number for initialization designation
52 (344) For modem OH : Sends initi.aliza.tion data designated by the transmission user|  7DOx
functions frame designation area (2000) RW
. . 7D0x to 801F+: Data No. for initialization
designation-1
53 (35+) Data number for connection designation
: BB8: to 801F+: Data number for connection
[When using Q series C24]
GX Developer connection designation 0
54 (36+) 0: Does.not coaneCt 1: Connects
[When using L series C24]
MELSOFT connection designation
0: Does not connect 1: Connects
No-communication interval time designation
0 : Waits infinitely
55 (37, 30
(374 1 to 120: Non-communication interval time (Line disconnection wait time)
(Unit: min)
56 (38) RS - CS control yes/no designation 1
0: Does not control 1: Controls
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Address Dec. (Hex.) _— Default Correspondence
Application Name value protocol
CH1 | cH2 Mc | Non Bi
57 to 127 (39+ to 7F H) Use prohibited [System area
For rammable
co‘::t(:g"er CPU Programmable controller CPU information clear request
128(80w) . . 0000+: No request 0 RW —
information clear
(%1) 4C43h: Requested
129 to 143 (811 to 8FH) | Use prohibited [System area
144 (90+) | 304 (130w) For modem Switching mode number designation 0 RW
145 (91+) [ 305 (131+) switching Transmission specification designation after switching
Signal settin
146 (92+) | 306 (1324) 9 (1) 9 RS and DTR signal status designation 0005+ RW
183 (B7+) | 343 (157w) CRI/LF output designation
184 (B8+) | 344 (158+) Output head pointer designation
185 (B9) | 345 (159+) | Transmission |Output count designation 0 . RW _
user frame
18610 285 | 346 to 445 Transmission frame No. designation (A maximum of 100 frames can be
(BA+ to (15AH to designated.)
11Dw) 1BDx) gnated
544 (220+) Flash ROM Flash ROM system parameters write result 0 RW
Modem function error code
545 (2214) 0 : Normal completior? 0 RW
1 or more : Abnormal completion
(error code)
Modem function sequence status
0: Idle status 7: Modem disconnection
1: Waiting for initialization 8: Callback Request reception waiting
2: Initializing modem 9: Callback Modem disconnect waiting
546 (222+) 3: Standl?y in progress 10: Callback Delay tlme'wamng 0
4: Checking password 11: Callback Reconnecting
5: Communication in progress 12: Callback Rechecking password
6: Notification in progress
(Valid for Q series C24 only,
For modem not for L series C24.)
function ; ; -
Number of data registrations for connection
547 (223n) confirmation ) o ) o
0: No registration 1 or more: Number of registration
Data registration status for connection (for conformation of registration No.) R
548 10 549 0< No-reglstratlf)n . 1: Registered
3k
(2241 to 225¢) Bits .for re-glstratlon number are 0 (ON)/1 (OFF) The values
Registration number BB8+ (3000): Address 224+ (b0) to vary
Registration number BD5+ (3029): Address 225+ (b13) depending
550 (226+) Number of fiata .registrations for initialization . - o'n th?
0: No registration 1 to 30: The number of registrations |registration
Data registration status for initialization status
551 t0 552 0 No'reglstratlt')n . 1: Registered
£ 3
(2271 to 2284) Bits .for rgglstratlon number are 0 (ON)/1 (OFF)
Registration number 9C4+ (2500): Address 227+ (b0) to
Registration number 9E 1+ (2529): Address 2284 (b13)
Number of notification executions
553 (229n) . 0 R
0: Not executed 1 or more: Number of executions
Notification execution data number
0 : No notification execution
554 (22A R
(22A%) Data storage | BB8+ or more: Notification executed (Notification executions
area 1 number)
555 to 557 Notification status .
(22BH to 22Dx) confirmation e et -
: (*2) : 0
Notification execution data number
0 : No notification execution
570 (23A R
(23A%) Data storage | BB8+ or more: Notification executed (Notification execution 0
area 5 number)
571to 573
(23Bx t(:)23DH) System area (Use prohibited) —
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Address Dec. (Hex.) e Default | Correspondence protocol
Application Name
CH1 CH2 value | mMc | Non | B
( 222 :2 i?gH) Use prohibited [System area
3072 to 6911 User free area (3840 words
(COOw to 1AFFw) For user * Application(is determine)d by the user. 0 RW
6912 to 6952 User registration area (Registration No. 8001+ to 801F+)
(1BOOH to 1B28w) The user registration area has the following combined uses, with data written
(For registration No. by the user according to the purpose of use by the TO instruction, etc.
8001+) See each explanation item concerning the configuration of each area, the
: For user data written, etc.
R 0 RW —
registration L . X i X X
1) If data communications is being carried out by user registration frame.
8142108182 * User registration frame (See Chapter 9)
( FCE*_' o 1_FF6H) 2) If data communications is being carried out by the modem function.
(FeriEREen e - Initialization Data (See Section 3.4.3)
Bl » Connection Data (See Section 3.4.4)
( 1'22:3:: :z ?'1:'9:::H) Use prohibited |System area
8192 (2000%) System Flash ROM wriltir?g allow/prohibit designation . 0 RW
designation 0: Write prohibited 1: Write allowed
Callback function designation
OH: Auto
1H: Callback connection (during fixed) -+(Setting 4)
3H: Callback connection (during designated number) +(Setting 5)
8193 (2001+) 7H: Callback connection (during max. designated number is 10)--+:(Setting 6) 0
For callback oy Auto/Callback connection (dUring fixed): -« s-sssseeessssseeesssceeess (Setting 1) RW .
function BH: Auto/Callback connection (during designated number)---:-------- (Setting 2)
FH: Auto/Callback connection
(during max. designated number is 10) ..................................... (Settlng 3)
Callback denial notification accumulated count designation
8194 (2002+) OH : Not specified 1
11 to FFFF+ : Notification accumulated number count
( 2?)10?5 :g 2(1)2;) Use prohibited |System area
3199 (2007+) Auto modem initi'ali'zation specification - 0
0: No auto initialization 1: Auto initialization
8200 (2008) Modem in-itializlation t-ime DR (DSR) signal valid/i-nvalidl d?signation 1
0: DR signal is not ignored. 1: DR signal is ignored.
For modem Complete signal handling designation for modem function
8201 (2009+) function 0: Does not turn ON/OFF from X13 to X16 1 RW
designation-2 | 1: Turns ON/OFF from X13 to X16
Wait time of notification
OH : No waiting time
8202 (200A+) 11 to FFFFw : Wait time of notification (Notification interval time) 10
(Unit: s)
(2802(?;) Use prohibited [System area
Remote password mismatch notification count designation
8204 (200Cn) For remote OH : No designation 0
11 to FFFF+ : Count for notification
password - — - - RW —
function Remote password mismatch notification accumulated count designation
8205 (200D+) OH : No designation 1
11 to FFFFH : Accumulated count for notification
8206 (200E+) F(;L:;:gsm Circuit disconnect wait time (programmable controller CPU watch use) 0 RW .
. ) 0000+ to FFFH: Wait time (Unit: s)
designation - 3
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Address Dec. (Hex.) e Default | Correspondence protocol
Application Name
cH1 | cH2 value | mMc | Non | B
8207 (200F+) Use prohibited [System area
8449 to 8458 For callback [Data No. for callback designation 1 to 10 0 RW
(2101+ to 210A+) Function 0BB8+ to 0BD5+, 8001+ to 801F+: Data number for callback

Callback permit accumulated count

8944 (22F0
( ) 0 or more: Accumulated count

8945 (22F 1) Callback denial accumulated count
. 0 or more: Accumulated count

For callback | Auto (callback) connection permit accumulated count

8946 (22F2 .
( 4 function 0 or more: Accumulated count

Auto (callback) connection denial accumulated count

8947 (22F3,
( ) 0 or more: Accumulated count

Accumulated count of callback receive procedure cancel

8978 (22F4x) 0 or more : Accumulated count

8949 to 8954
(22F5x t(c)) 22FAY) Use prohibited [System area
Accumulated count of unlock process normal completion
8955 (22FBH) For remote " p .
0 or greater: Accumulated count of normal completion
password P lated count of unlock bnormal completi 0 RW -
8956 (22FCr) function ccumulated count of unlock process abnormal comp e. ion
0 or greater: Accumulated count of abnormal completion
8957 to 8958
(22FDw to 22FEx) Use prohibited [System area
For remote Accumulated count of lock process based on circuit line disconnection
8959 (22FFH) password 0 or greater: Accumulated count of lock process based on circuit line 0 RW —
function disconnection
9216 (2400w) Use prohibited [System area

User free area 2 (6656 words)
For user (* 1) [(Communication data monitoring function default buffer) 0 RW
* Usage is determined by the user.

9728 to 16383
(2600+ to 3FFFw)

** 1 Only the QJ71C24N (-R2/R4) are usable. (System area when using QJ71C24 (-R2))
* 2 Only the Q series C24 is usable. (System area when using the L series C24)

IMPORTANT |

Do not write data in the system area of the buffer memory.

If data is written in the system area, the programmable controller system may
operate abnormally.

There is also a partial system area in the user's area. Be careful when reading and
writing from and to the buffer memory.
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(2) Details of the buffer memory (for modern function)

(a) Modem connection channel designation area (address 46 (2EH))
The interface on the Q series C24 side to which a modem/TA is connected
is designated.

(b) Notification execution designation area (address 47 (2FH))
Whether or not to perform notification (message transmission) to the pager
receiver during the fall of the notification-issued request signal Y14 is designated.

(c) Number of connection retries designation area (address 48 (30H))

1) Designates the number of retries for the notification/connection request
when the connection could not be made to the partner device by the
notification request/connection request.

2) The default value is recommended to use for the number of connection
retries.

(d) Connection retry interval designation area (address 49 (31H))

1) Designates the interval time of the retry processing for the
notification/connection request when the connection could not be made
to the partner device by the notification request/connection request.

2) The default value is recommended to use for the connection retry interval.

(e) Initialization/connection timeout time designation area (address 50 (32H))

1) The following wait times are designated.
+ Wait time until the modem/TA initialization is complete.
» Wait time per wait when the connection could not be made to the
destination by the notification/connection request.
2) The default value is recommended to use for the initialization/connection
retry timeout.

* Shown below is the relationship of the number of connection retries
designation, connection retry interval designation and the time for
initialization/connection timeout time designation used for the
notification/connection request to the partner device.

* Number of connection retries : 3 times
» Connection retry interval :180s
« Initialization/connection retry timeout: 60 s

(1st retry) (2nd retry) (3rd retry)

Notification Notification

+
F

60s |

Notification abnormal
completion signal X16
Notification-issued

request signal X14

Q series C24 ready X1 EJ
signal

(f) Number of initialization retries designation area (address 51 (33H))
The number of retries when the initialization per the initialization request to
the modem on to the Q series C24 side has failed.
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(g) Data number for initialization designation area (address 52 (34H))

1) The registration number for the initialization data transmitted with the

initialization request to the modem on the Q series C24 side is designated.
The registration number for the Q series C24 is used.

2) For details on the designation using GX Configurator-SC, refer to Q

Corresponding Serial Communication Module User's Manual (Basic). An
example of designations using the program is shown in Section 3.4.5.

(h) Data number for connection designation area (address 53 (35H))

1) Designates the registration number of the data for connection used by

the Q series C24 for the connection processing to the partner device in
order to perform data communication/notification.
The registration number for the Q series C24 is used.

2) For details on the designation using GX Configurator-SC, refer to Q

Corresponding Serial Communication Module User's Manual (Basic). An
example of designations using the program is shown in Section 3.4.6.

(i) GX Developer connection designation area (address 54 (36H))

1) Whether to access the programmable controller from GX Developer by

connecting the Q series C24 and GX Developer using the Q series C24
modem function is designated.

2) When connecting the Q series C24 and GX Developer using the Q

series C24 modem function, select "PLC side I/F = via telephone line
connection (Q/AGTEL, C24)" in the "Transfer Setup" screen of GX
Developer. (When connecting direct shown in Section 3.2.3).

When this GX Developer designation is performed, designate "1" in this
area on the Q series C24 side.

(i) No-communication interval time designation area (address 55 (37H))

1)

Designates the wait time until the line is closed when the data
communication has ceased with the destination device after the line
connection.

The Q series C24 automatically performs the line disconnection
processing when no data communication is performed with the
destination device for a designated time.

The connection in progress signal (X12) and the modem initialization
completion signal (X10) turn off and the modem disconnection
completion signal (X14) turns on when the line disconnection processing
is performed.

(k) RS - CS control yes/no designation area (address 56 (38H))

1)

Designates whether to use the RS - CS signals for controls to notify local
station-side data reception capability to the partner side during data
transmission between the Q series C24 and modem/TA.

2) This setting is for the interface designated by the modem connection

channel indicated in (a).

The control of the other interface that does not use the modem function
is performed by the settings in the buffer memory DTR/DSR and DC
control designation area (address: 93H/133H).
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REMARKS

The overview of the RS - CS controls are described.

(1) When transmission data
1) The Q series C24 detects the modem/TA data reception capability
from on/off of the CS (CTS) signal.
2) When the CS (CTS) signal is on, data transmission from the Q
series C24 starts or continues.
When the CS (CTS) signal is off, data transmission from the Q
series C24 is interrupted.

(2) When reception data

1) The Q series C24 side reception capability is notified to the
modem/TA by the on/off of the RS (RTS) signal.

2) When the RS (RTS) signal is on, the Q series C24 can receive data.
Start/continue data transmission from the modem/TA to the Q series
C24.

When the RS (RTS) signal is off, the Q series C24 cannot receive
data. Cancel data transmission from the modem/TA to the Q series
C24.

3) The on/off of the RS (RTS) signal is controlled by the following

conditions of the Q series C24:

» ON — OFF control of the RS (RTS) signal
Performed when the OS area for reception data storage in the Q
series C24 becomes 64 bytes (default) or less.

» OFF — ON control of the RS (RTS) signal
Performed when the OS area for reception data storage in the Q
series C24 becomes 263 bytes (default) or more.

(I) Modem function error code storage area (address 545 (221H))

1) Stores the error code when an error occurs during the modem function
or abnormal signal (such as the initialization/connection abnormal
completion signal X13) turns on.

2) Refer to the User's Manual (Basic) for the error codes.

(m) Modem function sequence status storage area (address 546 (222H))
1) The current status during use of the modem function is stored as a
number.
2) See Section 3.4.1 for storage values for the modem function sequence
status when using the modem.



Registration status of data for connection number BC7+ (3015) —l

Registration status of data for connection number BD5+ (3029)

Registration status of the data for initialization number 9C4+ (2500)

Registration status of the data for initialization number 9D3w (2515)
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(n) Number of data registrations for connection storage area (address 547

(223R))

1) Stores in Flash ROM the number of registered data for connection used
by the Q series C24 for the connection processing with the partner
device in order to perform data communication/natification.

The number of registrations is the number of data for connection
registered to the Flash ROM by the user.

2) The registration of data for connection is described in Section 3.4.4.

(o) Data registration status for connection storage area (address 548 to 549

(224H to 225H))

1) Stores in Flash ROM registration status of data for connection used by
the Q series C24 in the connection processing with the partner device in
order to perform data communication/notification.

2) The registration status of each data for connection with registration
numbers of No.BB8H to BD5H (3000 to 3029) is indicated in the
corresponding bit in the range shown in the figure below.

Registration status of data for connection number BB8+ (3000)

b15 b14 b13 b12 to b2 b1 bo
Buffer memory address 548 (224H)| | | | | | | | |
s49(2259 [0 [o [ [ | [ .

Registration status of data for connection number BC8+ (3016)

T_ [ 0 (OFF) : No registration
1(ON) : Registration exists
(p) Number of data registrations for initialization storage area (address 550

(226H))

1) Stores in Flash ROM the number of data registrations for initialization,
sent to the modem on the Q series C24 side with the initialization
request.

The number of registrations indicates the number of data for initialization
registered to the Flash ROM by the user.

(q) Data registration status for initialization storage area (address 551 to 552

(227+ to 228H))

1) Stores in Flash ROM registration status for initialization of data for
initialization transmitted with the initialization request to the modem on
the Q series C24 side.

2) The registration status of each data for initialization with registration
numbers of No.9C4H to 9E1H (2500 to 2529) is indicated in the
corresponding bit in the range shown in the figure below.

3) The registration of data for initialization is described in Section 3.4.3.

b15 b14 b13 b12 to b2 b1 b0
Buffer memory address 551 (227H)| | | | | to | | | |
s52(2289[ 0 [0 | [ ] to [ T T 1

Registration status of the data for initialization number 9E1+ (2529)

Registration status of the data for connection number 9D4+ (2516)

[0 (OFF) : No registration

1(ON) : Registration exists



3 COMMUNICATIONS BY THE MODEM FUNCTION

(r) Number of notification execution storage area (address 553 (229H))

1) Stores the number of execution of the Q series C24 notification
(message transmission) processing for the pager receiver.

2) The storage value when the number of notification execution exceeds
32767 remains at 32767.

3) The value for this area can be changed by the user in the range of 0 to
32767.
When the storage value is changed by the user, the number of execution
is stored according to the changed value.

(s) For notification execution data storage: Notification execution data number
storage area (address 554, 558... (22AH, 22EH...))

1) Stores the registration number of the data for connection used in the Q
series C24 notification (message transmission) processing to the pager
receiver as log information.

2) The latest five data is stored in order at the corresponding areas (data 1,
data 2, ....). (The latest information is stored in the data 1 notification
execution data number storage area.)

The old notification execution data number other than the latest five are
deleted in order.

b15 to b0
Buffer memory address 554(22AH) O, BB8H to BD5H, 8001+ to 801F+ (Data 1)

570(23Aw) | On, BB8n to BD5w, 8001+ to 801F+ (Data 1)

E 0: Notification not executed

BB8+ or more: Notification executed
(execution number)
* BB8H to BD5+ (3000 to 3029)

(t) For user registration frame registration: Number of bytes in registration data
designation area (address 6912, 6953... (1BO0OH, 1B29H...))

1) The initialization data or data for connection can be stored into the buffer
memory as well as the Q series C24's Flash ROM.

Data type Registration destination Registration number (Decimal (Hex.))
Flash ROM Data registered by the OS 2000 to 2013 (7DOH to 7DDH)
Initialization data User-registered data 2500 to 2529 (9C4H to 9E1H)
Buffer memory (All registered by user) —32767 to —32737 (8001H to 801FH)
. Flash ROM (All registered by user) 3000 to 3029 (BB8H to BD5H)
Data for connection -
Buffer memory (All registered by user) —32767 to —32737 (8001H to 801FH)

* A registration number for the initialization data or data for connection to
the buffer memory is in the range of -32767 to -32737 (8001H to 801FH),
and determined by the used area.
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2) In this area, the number of bytes for the initialization data or data for
connection (for 1 data) to be registered to the buffer memory is
designated.

3) The registration of data for initialization is described in Section 3.4.3.
The registration of data for connection is described in Section 3.4.4.

b15 to b0
Buffer memory address 6912 (1B0O0w) 0 to 78/80
8142 (1 II:CEH) 0 to 78/80 (Number of bytes)

0: No registration data
1 to 78: Registration data exists (for initialization)

80: Registration data exists (for connection)

(u) For user frame registration: User frame designation area (address 6913 to

6952, 6954 to 6993... (1BO1H to 1B28H, 1B2AH to 1B51H...))

1) When registering the initialization data or data for connection to the
buffer memory, the number of registration data bytes (for 1 data) is
designated.

2) The registration of data for initialization is described in Section 3.4.3.
The registration of data for connection is described in Section 3.4.4.

b15 to b0

Buffer memory address 6913 (1B01H)
to
6952 (1B28H)

Data for initialization or data for connection
(Area for registration number 8001+)

to

8143 (1FCFv) |  Data for initialization or data for connection

8182 (1FF6H) (Area for registration number 801FH)

(v) Auto modem initialization designation area (Address 8199 (2007H)
1) This designates whether the Q Series C24 side modem is initialized
automatically or not.
2) Registration of this area is done through the GX Configurator-SC. The
modem is initialized automatically when the Q Series C24 starts up after
the QCPU restarts.

(w) DR (DSR) signal valid/invalid designation area during modem initialization

(address 8200 (2008H))

Set this setting to "DR signal valid."

* This setting is used to designate how the DR (DSR) signal is treated
when only modem initialization is performed. Following the completion of
modem initialization, data is sent according to the status of the DR
(DSR) signal.

(x) Modem function completed signal handling designation area (address 8201
(2009n))
Set this setting to "turn ON/OFF X13 to X16" (default value).

(y) Wait time of notification designation area (address 8202 (200A+))
1) Designates the waiting time from the moment the present notification is
executed until the next notification is executed
(Unit: s), when performing more than one notification continuously.
2) Designates wait time of notification after checking the time required
during debugging.
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(z) Circuit disconnect wait time designation area (programmable controller CPU
watch use) (address 8206 (200EH))

1) When sending data using the programmable controller CPU monitoring
function, designates the time it takes to complete data transmission from
the local station side modem to the external device after data
transmission from the Q series C24 (wait time until the circuit is
disconnected).

2) Specify the circuit disconnect wait time to match the specifications of the
modem that is being used.

(3) Details of buffer memory (for the remote password function)
Each of the areas described below is valid when the Q series C24 performs the
remote password check.

(a) Remote password mismatch notification count designation area (address

8204 (200CH))

1) Use 0 to FFFFH to designate the count that will be the notification timing
to the QCPU when a remote password mismatch occurs during the
user/external device unlock processing after the modem line has been
connected.

2) It cannot confirm the accumulated number of times a remote password
mismatch occurred up to the present after the line connection.

(b) Remote password mismatch notification accumulated count designation

(address 8205 (200DH))

1) Use 0 to FFFFH to designate the accumulated count that will be the
notification timing to the QCPU when a remote password mismatch
occurs during the user/external device unlock processing after the Q
series C24 has been started up.

2) The accumulated number of times up to the present a remote password
mismatch occurred (accumulated count value in the Q series C24) after
starting up can be checked in the area where the accumulated count of
unlock process abnormal completion is stored (address 8956 (22F CH)).

(c) Storage area for accumulated count of unlock process normal completion
(address 8955 (22FBH))
The accumulated number of times the remote password unlock process has
been completed normally is stored.

(d) Storage area for accumulated count of unlock process abnormal completion
(address 8956 (22FCH))
The accumulated number of times the remote password unlock process has
been completed abnormally is stored.

(e) Storage area for accumulated count of lock process based on circuit line
disconnection (address 8959 (22FFH))
The accumulated number of times the Q series C24 has automatically
performed the lock process due to a modem line disconnection is stored.

POINT |

Each of the accumulated count values stored in (c) to (e€) above are further
explained below:
1) The user can clear the values using either of the following:
+ Set the accumulated count to "0" using the GX Configurator-SC modem
function monitor/test screen.
» Write "0" to the applicable area of the buffer memory.

2) The accumulated count will be stored as OH = 1H = 21 = FFFFH — OH — 1H
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(4) Details of buffer memory (for the callback function)

The area

s shown below are valid if the Q Series C24 uses the callback function.

(a) Callback function designation area (Address 8193 (2001H))
1) If communications are done by connecting to the GX Developer via a

modem, specify whether the callback function is to be used or not. Also
specify the callback operation in the case that the callback function is

used.

2) This specification becomes valid if "Connection” is entered in the GX

Developer connection designation area (Address 54 (36H).

3) Show the setting value (the value stored in this area) in the GX

Configurator-SC and show the corresponding Q Series C24’s callback
operation. This becomes invalid if any setting values other than those
shown below are specified, and the callback function does not operate.
» When the callback function is not to be used : Auto (OH)
* When the callback function is to be used : Setting 1 (9H) to setting 6 (7H)
Setting 1 (9H): Auto/Callback connection (during fixed)
Setting 2 (BH): Auto/Callback connection (during designation number)
Setting 3 (FH): Auto/Callback connection (during max. designation
number is 10))
Setting 4 (1H): Callback connection (during fixed)
Setting 5 (3H): Callback connection (during designation number)
Setting 6 (7H): Callback connection (during max. designation number
is 10))

(b) Callback denial notification accumulated count designation area (Address
8194 (2002H))

1)

2)

Use 0 to FFFFH to designate the accumulated count that will be the
notification timing to the QCPU when a denial of the callback occurs
during access from GX Developer after the Q series C24 has been
started up.

The accumulated number of times up to the present a denial of the
callback occurred (accumulated count value in the Q series C24) after
starting up can be checked in the area where the accumulated count of
denial of the callback is stored (address 8945 (22F1H)).

(c) Data No. for Callback designation area (Addresses 8449 to 8458 (2101H to
210AH))

1)

2)

This specifies the connection data registration No. where the callback
destination GX Developer side's telephone No. is registered.
Connection data are data that have been registered in the Q Series
C24's flash ROM or buffer memory.
See Section 3.4.4 for connection data registration.
In the following case, the connection data telephone No. specified in
callback data No. 1 becomes the callback destination.
* If the callback destination GX Developer is fixed (1 module).
* The external line dialing, line types and telephone number in the
connection data become valid.
In the following cases, when the callback destination telephone No. from
the GX Developer is specified and connection made, callback is
performed using the external line dialing and line types in the connection
data for the registration No. specified in callback data No. 1.
« If it is being made possible to change the callback destination GX
Developer.
* If the maximum number of callback destination GX Developer is
limited to 10 modules.
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4) If the callback destination GX Developer is limited to a maximum of 10
modules, specify the connection data registration No. that specify the
callback destination telephone No. for a maximum of 10 modules.

* The external line dialing, line types and telephone number in callback
data No. 1 become valid.

» The telephone No. only becomes valid in callback data No. 2 to 10.
The external line dialing and line types in the connection data for
callback data No. 1 are used for these.

5) If "OH" is specified in this specification, the callback data No. after that
become "unspecified."
(Example) If callback data No. 4 is specified as "OH," the callback data
No. 4 to 10 registrations become invalid.

(d) Callback permit accumulated count storage area (Address 8944 (22F0H))
The accumulated count value when the Q Series C24 executed callback is
stored here.

(e) Callback denial accumulated count storage area (Address 8945 (22F 1H))
The accumulated count value for callbacks which the Q Series C24 did not
executed due to callback error detection is stored here.

(f) Auto (callback) connection permit accumulated count storage area (Address
8946 (22F2H))
The accumulated count value for normal line connections from GX
Developer by the connection system listed below is stored here.
1) Auto (callback: during fixed)
2) Auto (callback: during designated number)

(g9) Auto (callback) connection denial accumulated count storage area (Address
8947 (22F3H))
The accumulated count value for line connections from GX Developer by the
connection system shown below that were not connected normally is stored
here.
1) Auto (callback: during fixed)
2) Auto (callback: during designated number)

(h) Accumulated count of callback receive procedure cancel storage area
(Address 8948 (22F4H))
The accumulated count value for the number of callback procedures that
were terminated from the initial GX Developer by the Q Series C24 when a
line connection request by another GX Developer was executed during
temporary line disconnect from the GX Developer side through callback
specification is stored here.
* The Q Series C24 performs the callback operation with respect to the

latest connection request.

POINT

Each of the accumulated count values stored in (d) to (h) above are further
explained below:
1) The user can clear the values using either of the following:
» Set the accumulated count to "0" using the GX Configurator-SC modem
function monitor/test screen.
» Write "0" to the applicable area of the buffer memory.
2) The accumulated count will be stored as OH — 1H — 2H-- — FFFFH — OH — 1H

—> wes
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3.3.7 Precautions when using the modem function

Precautions when using the modem function to perform data communication with an
external device via public line or call to the pager receiver are described.

(1)

)

(4)

()

Line connection and disconnection

When performing data communication with an external device, it must be
predetermined which station is to perform the line connection (dialing) and
disconnection processing with the partner device as well as the timings.

Reception data before connection completion

Before the connection processing to the modem is completed the reception data

other than modem commands is ignored (read and disposed) at the interface that

uses the modem function.

(Example) The Q series C24 will ignore the data even when an MC protocol
command message is received.

Transmission control

Delays may occur in transmission controls to notify the data reception capability
at the local station to the partner device.

In order not to have a state in which the partner device cannot receive the
transmission data, the amount of transmission/reception data and intervals
should be determined beforehand.

When transmission/reception data in the non procedure protocol, the procedure
must also be predetermined.

Priority of data communication and notification

After line connection is established, the data transmission/reception processing
with the partner device is performed in the order of the processing request
occurrence.

At the same time, when the line disconnect processing or data transmission
reception (including data transmission processing, reception processing and
Flash ROM access processing) occurs, the line disconnect processing has the
priority.

Data communication time

The data transmission/reception time after line connection has been established
with the partner device is the total time of the transmission time between the Q
series C24 and modem/TA, between modem and TA, and between modem/TA
and partner device.

When communicating via the MC protocol, the transmission time (such as TO and
T3) indicated in the MELSEC-Q/L MELSEC Communication Protocol Reference
Manual must include the transmission time between the Q series C24-side
modem/TA and the destination device.
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(6) Initial Settings

(7)

The connection data used for modem functions can be registered as follows
using setting procedures.
Set the telephone number and message within the permissible number of
registration characters for modem/TA.
1) If registered using GX Configurator-SC
» Comments can be set to a maximum of 256 bytes. (These are not used for
control.)
« Telephone numbers can be set to a maximum of 64 bytes.
* Messages can be set to a maximum of 256 bytes.
2) If registered from the programmable controller CPU (sequence program)
« Comments cannot be set.
» Telephone numbers can be set to a maximum of 18 bytes.
* Messages can be set to a maximum of 30 bytes.

Programmable controller CPU monitoring function
See Section 2.4 for precautions when transmitting monitoring results using the
modem function.

Remote password check

(a) How to unlock the remote password
1) When the Q series C24 has been set as a module subject to the remote
password check with the QCPU parameter, a remote password unlock
processing must be performed from the external device after line
connection before starting data communication.
2) The unlock processing for the QCPU remote password is performed as
follows:
» When communicating using MC protocol
Perform the unlock processing from the external device using
dedicated commands.
» When accessing the programmable controller from GX Developer
Perform the unlock processing on the GX Developer screen when
access begins.

(b) When the remote password unlock processing is completed abnormally

1) Repeat the unlock processing after checking the remote password set in
the QCPU.

2) Start with the line connect processing again if the Q series C24 line
connect signal (X12) turns OFF due to the unlock processing abnormal
completion.

3) The user should clear the accumulated count stored in the following
buffer memory before repeating the line connect processing if the Q
series C24 CHn side ERR occurrence signal (XE/XF) turns ON and the
ERR LED lights up due to the unlock processing abnormal completion.
(Applicable buffer memory)

Storage area for accumulated count of unlock process abnormal

completion accumulated : Address 8756 (22FCH)

(How to clear)

Cleared by the user using one of the following:

» Set the accumulated count to "0" on the GX Configurator-SC modem
function monitor/test screen.

» Write "0" to the applicable area of the buffer memory.
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(c) When the number of times remote password mismatch occurs is large

1) When the number of times notification of a remote password mismatch
is received exceeds the number of times specified in buffer memory
address 8204 (200CH), the Q Series C24 disconnects the line
automatically. (The connection signal (X12) turns OFF.)
After confirming the remote password registered in the QCPU and the
remote password specified in the external device execute line
connection again.

2) When the number of times notification of a remote password mismatch
is received exceeds the accumulated count value (buffer memory
address 8205 (200Dn)), the Q Series C24 executes the following
processing. (The line and modem are not disconnected.)

(when communicating using MC protocol)

 An error code (7FEB8H) is stored in the buffer memory's MC protocol
transmission error code storage area (address 602/618 (25AH/26AR).

» The CHn side error occurrence signal (XE/XF) turns ON and the ERR
LED lights up.

(When communicating using GX Developer)

* An error code (7FE8H) is stored in the buffer memory's modem function
error code storage area (address 545 (221H).

» The CHn side error occurrence signal (XE/XF) turns ON and the ERR
LED lights up.

3) The accumulated number of times up to the present a remote password
mismatch occurred (accumulated count value in the Q series C24) can
be checked in the area where the accumulated count of unlock process
abnormal completion is stored (address 8956 (22FCH)).

4) The user should clear the accumulated number of times up to the
present a remote password mismatch occurred using one of the
following methods.

+ Set the accumulated count of unlock processing abnormal completion
to "0" on the GX Configurator-SC's modem function monitor/test
screen.

» Write "0" in the buffer memory area where the accumulated count of
unlock process abnormal completion is stored (address 8956 (22FCH)).

POINT

If the CHn side ERR occurrence signal (XE/XF) for the Q series C24 turns ON and
the ERR LED lights up, this could indicate improper access from the external
device.

See also an example of measures taken on the programmable controller CPU side
described in (12).

REMARKS

Refer to the User's Manual (Basic) for the method for turning off the Q Series C24's
ERR LED when it lights up.
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(9) Number of modules for which the remote password check can be
set

A maximum of eight modules can be registered with remote passwords in the
QCPU.

To set the remote password in a module, use the GX Developer remote
password setting screen.

*1 The remote password modules are as follows:
* Q series C24
* Q series Ethernet module
* Built-in CPU of Ethernet port

(10) Callback Function
(@) When the number of callback processing denials exceeds callback denial
notification accumulated count (buffer memory address 8194 (2002+), the
following processing is executed each time the Q Series C24 issues
another refusal.
+ An error code (7FE9n) is stored in the buffer memory's modem function
error code storage area (address 545 (221h).
» The CHn side error occurrence signal (XE/XF) turns ON and the ERR
LED lights up.

(b) When the number of callback processing refusals exceeds callback denial
notification accumulated count, after performing the following checks and
clearing processing, make the line connection again from GX Developer.
» Check the setting contents of the callback function set in the Q Series

C24.
» Check the setting contents of the callback function set in GX Developer.
» The user should clear the accumulated counts stored in the following
buffer memory areas.
(Affected buffer memory)
Callback denial accumulated count: Address 8945 (22F 1H)
(Clearing method) ---The user should clear this area by either of the
following methods.
+ Set the accumulated count value in the GX Configurator-SC's modem
function monitoring / test screen to "0".
» Write "0" to the affected storage area in the buffer memory.

REMARKS

Refer to the User's Manual (Basic) for the method for turning off the Q Series C24's
ERR LED when it lights up.
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(11) Preventing a line disconnect when GX Developer is connected
Perform the following settings and operations to prevent a line to the modem
from disconnecting even if communication between GX Developer and
programmable controller is interrupted.

(a) Initial setting using GX Configurator-SC
1) Setting screen: Modem function system setting screen
2) Setting item: No-communication interval time designation
3) Setting value: 0 (infinite wait)

(b) Operation using GX Developer
Always perform the line disconnect operation when the GX Developer on-
line operation is completed after the line to the Q series C24 side is
connected.

(12) An example of what to do on the programmable controller CPU
side for improper access from the external device
The following is an example of performing, on the programmable controller CPU
side, the line disconnect processing with respect to the opposite device and
prohibiting receive via a modem when the number of "remote password
mismatch" detected by the Q series C24 remote password check function
exceeds the number set by the user.

1) The user should determine the count and accumulated count of notification
given when a remote password mismatch occurs during the unlock
processing from the external device with respect to the remote password set
in the QCPU. (See Section 3.3.6 (3) (a) and (b).)

2) In the GX Configurator-SC system settings, in order for the Q series C24 to
operate, set the count determined above in the following item on the "Modem
function system setting" screen and register this to the Q series C24.

» Set in the item "Remote password mismatch notification count.”
» Setin the item "Remote password mismatch notification accumulated
count."

3) In addition to initialization commands used in normal modem initialization,
specify "No automatic receive" and additionally register the modem
initialization command for this step to the Q series C24. (No automatic
receive: This is the setting to prohibit line connection from the opposite
device.) Use the "Modem function initialization data" screen to set.

4) Constantly monitor the rise (OFF — ON) of the ERR occurrence signal (XE or
XF) when connecting the line to the opposite device using the modem
function after the system begins operating.

5) Monitor the following buffer memory when the ERR occurrence signal turns
ON.
Storage area for MC protocol transmission error codes (address: 602 (25AH))

6) Perform the line disconnect processing with respect to the opposite device
when the error code stored in the above buffer memory is 7FE8H.
(Use the modem disconnection request signal (Y12).)

7) After the above line disconnect processing is completed, specify the modem
initialization command for which "No automatic receive" has been specified
and perform modem initialization only. (See Section 3.4.7.)

8) Describe the above occurrence to the system manager and take necessary
measures.
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(Example) When the number of times a remote password mismatch occurred
exceeds the notification accumulated count setting value during the
remote password unlock processing in communication using MC
protocol with the Q series C24 CH1 side interface used.

XIE X1E
— +F (Mo
{move K6 D200
I D201
{$MOVP  “ATSO=0" D202
{ToP HO HIBA4 D200 K5
XGE
—t [PLs w201
M201 9]
— it {FRoM  Ho H25A D260 K1
L:= HIFES D250 [sET M203
{sET Y12
L T S | S S 1 ;
I 1r 1r T rdi 1r 1RST Y12
Y12 X10 X12 X14
£ +F JF F {10 HO H34 HB005 K1
[SET Y10
{SET M204
{RsT M203
M204 1 X10
— i} { } [sET M205
{RST Y10
{RsT M204
X13 9]
f { t [FROWP  HO H221 D100 K1
L<> (] ptoo ] {seT M206
[RsT Y10
{RST M204
M205 X10 Y10
— { } r 4 10 Ho Ho2FB KO K2
{SET M207
[RsT M205
x27
—t {RsT M206
{RsT M207

[ )

[ W |

[ W

Access enabled flag is turned ON

Register initialization data for
"No automatic receive" to the buffer memory

CH1 side ERR occurrence is detected

Read the CH1-side error code

If the error code indicates that the accumulated

count of remote password mismatch is exceeded,

the modem disconnect request signal is set

Modem disconnection completed

When the modem disconnection completed signal turns
OFF, the No. for the modem initialization data

(for "No automatic receive") is specified and initialization

requested
The modem initialization data setting flag is set

The modem initialization normal completion flag is set

The modem initialization request signal is reset

Error code is read if the modem initialization completes
abnormally
The modem initialization ERR occurrence flag is set

The modem initialization request signal is reset

The unlock processing accumulated count is cleared

The modem initialization processing normal completion flag
is set

An instruction from the user resets the flag
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3.4 Start-up of the Modem Function

This section explains the start-up procedures, processing methods and programming
when the modem function of the Q series C24 is to be used.

3.4.1 Start-up procedures when communicating data with external devices

This section shows the procedure for starting the modem function and up to the point
when data communications is started.

(1) Procedure up to initialization of the Q Series C24's modem / TA
This initializes the modem / TA connected to the Q Series C24 in order to use the
modem function. It becomes possible to carry out all kinds of communications
when the modem / TA is initialized.

C Start )

v

« Determine the configuration of the system. | See Section 3.2 and 3.3

« Verify the Q series C24 specifications. See User's Manual (Basic)
v

* Installation to the base unit
* Suppling power to the Q series C24 loading

station
¥ , .
| Unit test of the Q series C24 | ---- See User's Manual (Basic)
* After the unit test, turn off the power
supply to the Q series C24 loading station.
| Connecting the Q series C24 and modem/TA | ----- After setting the modem/TA switch, connect it with
l the included RS-232 cable or any designated cables.
* Suppling power to the modem/TA
« Supplying power to the Q series C24 loading | = Supply power from the modem/TA side.
station

l

Setting and registration with GX Developer

Transmission setting
(Other than operation setting (OFF) should be set

Parameter setting « Switch setting of Q series C24 according to the modem/TA)
f the Q series C24 — ’
© e:[o nglll%s l Communication protocol setting (set accordingly)

Station number setting (0 to 31)

| Registration to QCPU (Write to PLC) | See Users Maneal (Basie)

l

Initial setting of Q series C24 | -----

l

See Section 3.4.2 for setting the modem functions
See User's Manual (Basic)

Initial setting | Registration of the data for initialization | ---- See Section 3.4.3, User's Manual (Basic)

of Q series C24 l
(Setting with | Registration of connection data | ~~~~~ See Section 3.4.4, User's Manual (Basic)

GX Configuration-SC) l

Initialization of the modem/TA
(modem function system setting)

| | |

(2) For data (3) For natification (4) Access from GX Developer
communication to QCPU

----- See Section 3.4.5, User's Manual (Basic)
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(2) Procedure when executing data communications

(Line Connection Waiting side'

Q Series C24

Perform the processing up to the
modem/TA initialization by the
procedure in (1).

Modem initialization
Line connection wait state

Modem initialization completed
signal (X10 = ON)

Line connection completed

Line connect signal (X12)=ON i

Execute data communications.l

Line disconnection completed
Line connect signal (X12)=OFF

Line connection wait state
Modem initialization completed
signal (X10)=ON

If data communications is to be
executed again, carry out
communications after line connection
from the external device.

|:' indicates processing

performed by the user.

( Line Connection Side '

Q Series C24
or
External Device

Modem Modem

Perform the processing up to the
modem/TA initialization by the
procedure in (1).

Modem initialization

Modem initialization
Modem initialization completed signal
(X10)=ON

| Execute line connection. I

Line connection request signal (Y11)=ON

Line connection completed
Line connect signal (X12)=ON

Execute data communications.l

*If MC protocol communications are carried

d
Remote password unlock processing | out with the external device, when a remote
-------------------------- r------------1 password is set in the QCPU, unlock the
remote password.
ata communications

~0

See Section 3.4.7.)

A 4

The line is disconnected after
data communications are

Line disconnection completed.
(See Section 3.4.8.)

A

/

Line disconnect request signal (Y12)=ON

Line disconnection completed

Line disconnect signal (X14)=ON

Line connect signal (X12)=OFF

Modem initialization completed signal (X10)=OFF

Remote password lock processing | s By completing the line disconnection,
"""""""""""""" [ lock processing of the remote password

is executed automatically.

If data communications are to be

executed again, start the procedure
from the modem initialization.

* Shows the value stored for the modem function
sequence status (Address 546 (221n)).
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(3) If notification is made

|: indicates processing

performed by the user.

Pager receiver Modem Q Series C24 (Line co

nnection side)

the poin

(1) Perform the processing up to

initialized by the procedure in (1).

t where the modem/TA is

Modem initialization

Modem initialization completion signal
(X10)=

ON.

|

Make notification

) ) Line connection
Line connection

normally completed

Notification

(See Section 3.4.7.)
Notification data

reception
Line disconnect
completed

Line disconnect

sequence status (address 546 (221+))

Notification-issued request signal (Y14)=OFF

Line connection normally completed
Connection in progress signal (X12)=ON

Line disconnect completed

Notification-issued request (Y14)=ON
Modem initialization completion signal
(X10)=

ON

(4) If accessing the QCPU from GX Developer

_—

Modem initialization

Q Series C24 Modem Modem
Perform the processing up to the @ E E
point where the modem/TA is ! !
initialized by the procedure in (1). ' !
I \

Line connection wait state
Modem initialization completion
signal (X10) = ON

indicates processing
performed by the user

GX Developer (Line connection side)

Initialize the personal
computer side modem.

Registration of the modem
connected to the personal computer
Registration complete

Execute line connection. I

Line connection normal response
Connection in progress

Connect to the line after setting the
necessary items in the line connection screen.
Line connection normal response

signal (X12)=0ON

If the callback function is used (Seé Section 3.3.4.)

____________ o

Access to the QCPU

Password check (for the system)
Normal response

E * When setting the remote password in
' the QCPU, the remote password input
' dialog box is displayed

~

ine Disconnect

Line disconnect response
Connection in progress
signal (X12)=OFF

Line connection wait state

.
o]
1

Access to the QCPU. I
Execute line disconnect. I

Line disconnect processing by
the line disconnect screen

Line disconnect response

Modem initialization completion
signal (X10)=ON

(address 546 (2214))

L * Shows the value stored for the modem function sequence status
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3.4.2 Initial settings of the serial communication module

This section explains the initial settings of the Q series C24 when data communicating
with external device, remotely notifying a pager receiver and accessing from GX
Developer using the modem function.

(1) Switch settings by GX Developer

Data GX Developer access
Switch setting by GX Developer L Notification (For connection to Remarks
communication
MELSOFT products)
Communication protocol setting 1to7 1to7 5 —

Transmission
specification
communication
rate setting

Operation setting

OFF (Independent operation)

Set both CH1 and CH2 OFF

Data bit setting ON OFF=7 bits, ON=8 bits
Parity/non-parity setting (Set according to modem/ OFF OFF = Non-parity, ON = Parity
Even/odd parity setting TA on local station) OFF OFF = Odd, ON = Even
Stop bit setting OFF OFF = 1 bit, ON = 2 bits
S heck enable/disabl

um enecic enablerdisable OFF/ON ON OFF = Disabled, ON = Enabled
setting .
Write during RUN ol (Set according

1he during RE enable to system OFF/ON ON OFF = Disabled, ON = Enabled
/disable setting I
Sett dificat b specification)

eting moctiication enable OFF/ON OFF/ON OFF = Disabled, ON = Enabled
/disable setting

Transmission rate setting

(Set according to modem/TA on local station) ( * 1)

(bps)

Station number setting

00 to 31

*1 When the first five digits of the serial No. are 03042 or earlier, the transmission speed cannot be set to
115200 bps for connection between the Q series C24 and GX Developer via a modem.

REMARKS

This gives an example of the switch setting when the modem function is used to
connect GX Developer to the Q series C24 CH1 side and the programmable
controller is accessed. Perform the switch setting similar to this example also when
performing data communication or notification.

[Start procedure]

"GX Developer" — "PLC parameter" — "I/O assignment" — | Switch setting

[Setting example]

Slak

Type

Model name

Switch 1

Switch 2

Switch 3| Switch 4 [ Switch &

0 _|FLC

PLC

1 (00-0)

Irtelli. LLIF1C24-RE

07EZ

noo5

nooo anoo nnoo
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Switch number Bit Description Setting value
Position Specified value
b0 OFF Operation setting Independent
b1 ON Data bit 8 bits
b2 OFF Parity bit No
b3 OFF CH1 transmission Odd/even parity QOdd
Switch 1 b4 OFF setting Stop bit 1 bit 07E2
b5 ON Sum check code Yes
b6 ON Write during RUN Allowed
b7 ON Setting modification Enable
b8 to b15 — CH1 communication rate setting 19200 bps
Switch 2 — CH1 communication protocol setting 5 0005
Switch 5 — Station number setting Oth station 0000

(2) Initial settings by GX Configurator-SC (set in the setting screen for
modem function system)

(a) Perform initial settings on the interface side that use the modem function as
described in Section 3.3.6:
The following table shows the default settings in the "Modem function
system setting" screen and whether setting is possible or impossible in each
type of communications.

Data communications GX Developer
"Modem function system setting" screen setting item (MC non procedure, Notification (For connection to Buffer memory

bidirectional) MELSOFT products) address
Modem connection channel designation [ J [ J [ J 46 (2Ew)
Notification execution designation X o X 47 (2Fw)
Number of connection retries ©) ©) ©) 48 (301)
Connection retry interval designation (unit: s) ©) ©) ©) 49 (314)
Initialization/connection timeout time designation (Unit: s) O O O 50 (32+)
Number of initialization retries designation O O O 51 (33k)
Data No. for initialization designation ( * 1) [ J [ J [ J 52 (34w)
Data No. for connection designation ( * 1) [ J [ J X 53 (35k)
GX Developer connection designation X X o 54 (36H)
No-communication interval time designation ( * %) ©) ©) ©) 55 (37+)
RS - CS control yes/no designation ©) ©) ©) 56 (38+)
Modem initialization time DR signal valid/invalid designation ( * %) ©) ©) ©) 8200 (2008+)
Wait time of notification (Unit: s) X O X 8202 (200Aw)
Circuit disconnect wait time (PLC CPU watch use) * Unit: s O X X 8206 (200Ew)
Remote password mismatch notification count designation O X O 8204 (200CH)
Remote password mismatch notification accumulated count designation O X O 8205 (200D+)
Auto modem initialization designation ©) ©) ©) 8199 (2007+)
Callback function designation X X ©) 8193 (2001H)
Callback denial notification accumulated count designation X X ©) 8194 (2002+)
Data No. for Callback designation 1 to 10 X X O 844910 8458

(2101rto 210A+)

@®: Required item O: Setting possible X: Setting not required

*1 For details on how to register the data No. for initialization, see Section
3.4.3. For details on how to register the data No. for connection, see

Section 3.4.4.
Even if the programmable controller CPU on the Q series C24 loading

%2

station (local station) becomes STOP status under the following
circumstances, the line (telephone) with the partner devices will be left
connected. In order to prevent the line from being left connected when
the line is not in use, be sure to make the appropriate settings.
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1) When the programmable controller CPU is stopped when the
connected signal (X12) is at the ON status.
* This occurs because the program write after remote stop is enabled.
2) When the programmable controller CPU performs an error stop
during self-diagnosis, etc.

POINT

When setting the No-communication interval time as infinite wait (set value = 0), be
sure to perform line disconnection processing after the data has been communicated.
If the line is left connected for long periods of time without performing line
disconnection after data has been communicated, not only will telephone bills be
applied, but it may violate electronic communication business laws.

*3 The "Modem initialization time DR signal valid/invalid designation"
designates whether the status of the DR (DSR) signal output is valid or
invalid at the startup of the Q series C24 .

When the DR (DSR) signal = ON is output from the modem, register
"valid" for this item.

When the DR (DSR) signal = ON is not output from the modem, register
"invalid" for this item.

(b) All transmissions using the modem function are transmitted in full-duplex.
Leave the following initial settings for the interface side that uses the modem
function as default.

(Default value)
1) CD terminal check : Not checked
2) Communication system : Full-duplex communication

(c) The processes that correspond to the following output signals may not be

aborted.
Output signal Requesting process name
Y10 Initialization request (standby request)
Y11 Connection request
Y12 Disconnection request
Y14 Notification-issued request

It is recommended to leave the following initial settings for the modem
functions as default. (Upon error, it will end due to time out.)
(Default value)

1) Number of connection retries : 3 times
2) Connection retry intervals :180s
3) Initialization/connection timeout  :60s

POINT

Also perform the settings for a remote password check described in Section 3.3.5
(3) (a) and (b) when a remote password check is executed with respect to the
remote password set in the QCPU.
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3.4.3 Register/read/delete of the initialization data

The section explains the register/read/delete of the data for initialization such as
initialization commands for the modem/TA connected to the Q series C24 side for data
communication with the external device, pager receiver notification and accessing from
GX Developer using the modem functions.

(1) Registration destination of the data for initialization

1)

2)

3)

4)

The data for initialization may be used by registering to the Q series C24
Flash ROM or buffer memory.

The buffer memory may register the data for connection shown in Section
3.4.4 and will register the data for initialization or data for connection in the
designated area.

It is recommended that the data for initialization during the debug process is
stored in the buffer memory. The registration data in the buffer memory will
be erased after starting up the Q series C24 loading station again. Itis
necessary to register the data for initialization in the buffer memory after each
start-up of the Q series C24.

It is recommended to store the data for initialization to the Flash ROM after
completing the debug process.

By registering it to the Flash ROM, the registration process of the data for
initialization will be unnecessary thereafter.

(2) Types of data for initialization

1)
2)

There are data for initialization that are registered in the Flash ROM of the Q
series C24 upon shipping and data for initialization that are set by the user.
The number of times registered/number of possible registrations are shown in
the chart below.

(3) Data for initialization registration number

1)

The registration numbers shown in the table below are used from the
memory of the registration destination.

2) The registration number of the data for initialization is determined by the area
of registration.
Registration data Registration destination Registration number (Decimal (hexadecimal)) Number of registrations
Flash ROM Data registered by the OS 2000 to 2013 (7DOH to 7DDH) 13
Data for initialization Data registered by the user 2500 to 2529 (9C4H to 9E1H) 30
Buffer memory  |(All are set by the user) —32767 to —32737 (8001H to 801FH) 31

(4) Precautions during the registration of data for initialization

1)

2)

3)

The maximum size of the initialization commands that may be registered as
one data for initialization is 78 bytes.

Do not include CR/LF (data code : 0DH/OAR) in the data for initialization to be
registered to the Q series C24. The CR/LF is output at the end of the AT
command by the Q series C24 when processing initialization (automatically
added).

The registration status of the data for initialization stored in the Flash ROM
may be checked in "data registration for modem initialization" screen for GX
Configurator-SC or the buffer memory (address : 226H to 228+ (550 to 552).
When newly registering, register by designating an unregistered number.



3 COMMUNICATIONS BY THE MODEM FUNCTION

When designating a registration number that has already been registered,
first delete the registration data in the preoccupied registration number prior
to registration.

4) When connecting the Q series C24 to an external device using a cellular
phone and a modem, set the transmission rate supported by the cellular
communication module on the modem side.

(5) Registration contents at shipment
1) The data for initialization registered in the Flash ROM of the Q series C24 are

listed below:
Registration number Initialization command
Hexadecimal Decimal
7D0H 2000 ATQOV1E1X1\J0\Q2\V2\N3S0=1
7D1x 2001 ATQOV1E1X1\Q2\V2\N3S0=1
7D2+ 2002 ATQOV1E1X1&K3\N3S0=1
7D3H 2003 ATQOV1E1X1&H1&R2&A3&D2S0=1
7D4n 2004 ATQOV1E1X1\JO\Q2\N3S0=1
7D5H 2005 ATE1Q0V1&C1&D2&H1&I0&R2&S0S0=1
7D6H 2006 ATE1Q0V1&C1&D2&K3&S0S0=1
7D7w 2007 ATE1Q0V1&C1&D2&K3&S1S0=1
7D8H 2008 ATE1Q0V1&C1&D2&K3&S0S0=1
7D9H 2009 ATE1Q0V1&C1&D1&Q2&S0S0=1
7DAH 2010 ATE1Q0V1&C1&D2&Q3&S0S0=1
7DCx 2012 AT&S0S0=1
7DD+ 2013 ATX1&S0S0=1

2) Ifinitialization commands other than listed above are needed, the data for
initialization needs to be registered to the Flash ROM or the buffer memory of
the Q series C24.

REMARKS

» Perform the following setting in respect to the modem/TA connected to the Q
series C24 side.
For settings other than listed below, perform the setting as designated by the modem/TA.

Setting contents Setting command example

— AT
Display the result code (or, return the result code). Qn
Set the result code as a word. Vn
Perform character echo. En
Dial tone and busy tone detection + X1 Xn
Set register 0 at 2 Sr=n
The modem and the serial speed are not equal. \Jn
Control RTS/CTS. \Qn
Control DSR. &Sn
Control DTR. &Dn
Enable extension result code (display MNP class). \Vn
MNP mode/normal mode auto selection \N3

» The following shows an specification example of the transmission rate supported
by the cellular communication module using the modem initialization command,
when connecting the Q series C24 to an external device using a cellular phone
and a modem. (Transmission rate = 9600 bps is set)

For the details, see the manual of the modem used.

(Setting example for the initialization command of the registration No.7D3H)
ATQOV1E1X1&H1&R2&A3&D0S0=1&N6

(Setting example for the initialization command of the registration No.7D4H)
ATQOV1E1X1\JO\Q2\N3&D0+MS=, 9600, 9600S0=1
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(6) Procedures for register/read/delete of the initialization data

(a) Forthe Flash ROM in the Q series C24
Register/read/delete operations are executed on the GX Configurator-SC's
"Data registration for modem initialization" screen.
* The factory setting of initialization data stored in the Flash ROM of the Q
series C24 cannot be deleted.

(Registration example)

Data for user modem initialization = 3

— Maodule infarmation

Module type:  Serial Communications Module Start /0 Mo.: Qooo
Module model name:  QJ7FIC24M

Setting item Setting value

“To store ' part please specify as "\
[Ex.MAE2 bo store W2 data

[rata for uger initialization 1[H09c4) User contral data nool

Initialization command ATETQ0VIECTED 28HTRI0ER 28505

2[H09c5] User contral data

Initialization command

3[HO9cE] User contral data

Initialization command

AHO9:7) User contral data

Initialization command

B[HO9:8] User contral data

Initialization command

B[HO9:9) User contral data

Initialization command

| v

-~ Flazh ROM setting

W File save
module -
Hexadecimal input
Read fram Fil d -
module II& 183 Sefting range |

0000 - FFFF

Detail

Make text file | Execute test | Cloze |

REMARKS

Use \\ code to specify a field to register "\" if GX Configurator-SC is used for data for
modem initialization.
(Example) To register the \Q2 of data: \Q2
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(b) For the buffer memory of the Q series C24

1) The initialization data write (registration) and read operations are
performed by designating an applicable area that corresponds to
registration numbers 8001+ to 801FH for the user frame registration area
(addresses: 1B00H to 1FF6H).
When deleting the initialization data, write "0" to the number of
registration data bytes designation area.

2) The table below shows an overview of the buffer memory used in the
write, read, and delete operations of the initialization data as well as the
designated values for each area.
For more details, see Chapter 9.
(Use the table by replacing the user frame with the initialization data.)

Specificati ired /not ired
Address Name Designatedistored value pecification required ((O)/not required (X )
Hexadecimal Decimal Write Read Delete
Registration data 1to 78:' \rilvl:]newrll:re Lefti)nges in the registration data
1BOOw 6912 byte number : yt >IN the reg O
} . (Only for the initialization command
designation section) X
Registration (Read
Any data used by the user to manage the O .
No.8001H User controlled ! - processing
1BO1w 6913 registration data (manufacturer code, control .
data not required)
number, etc.) X
1B02x to 6914 to 6952 Initialization Dat‘a CO(.je for the initialization command for
1B28+ command registration
) . 0 : When deleting
Registration dat:
egisiration data 1 to 78: Number of bytes in the registration data
1B29% 6953 byte number e O
} . (Only for the initialization command
designation ; X
. . section)
Registration (Read
Any data used by the user to manage the O .
No. 8002+ User controlled g . processing
1B2An 6954 registration data (manufacturer code, control .
data not required)
number, etc.) X
1B2B+ to 6955 to 6993 Initialization Dat‘a coqe for the initialization command for
1B51w command registration
. . : When deleting
R tration dat
1FCEx 8142 b;tglilrfr‘nlggr ata 1 to 78: Number of bytes ir‘1 thg registration data O
) . (Only for the initialization command
designation ; X
i . section)
Registration (Read
Any data used by the user to manage the O .
No. 801Fn User controlled 8 . processing
1FCFH 8143 registration data (manufacturer code, control .
data not required)
number, etc.) X
1FDO+ to 8144 to 8182 Initialization Dat.a coqe for the initialization command for
1FF6H command registration
3) The contents of the data to be written into the designated area that
corresponds to registration numbers 8001+ to 801FH are the same as
those for the Flash ROM.
3-61 3-61
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4) The following shows an example of a sequence program used to write
the initialization data (registration).
» Example of writing the initialization data to the area having registration

number 8001H
X1E: Q series C24 ready signal
X1F: WDT error signal
X1E XIF
— | +F (Mo ) Turns the ready flag ON
X23 —_—
| rPLS wio Data registration for
i - 1 iniiaization instruction
Mo o
| Ihov K30 0o Sets the number of registration
_| ! - } data bytes
Sets the user control data
v K D1 1 Y
(control number)
- . " Sets the AT command for
{ smov ATE1Q0V18C18D28H D2 3 initialization
{$MOvV  "1&10&R285050=1"  DIO 1
Ho Sets the AT command for
L} {10 HO HIBOO DO K17 JoEE e
initialization to the buffer memory
[sET m 1 Sets the initialization
completed flag
(Item name) Data register (Address) Buffer memory
Area for registration
No. 8001+
Number of registration data bytes DO 30 - 1BO0H_ 30
User control data D1 1 — 1BO1H 1 Data f
------------ ata for
o Initialization Initialization Initalization
Initialization command to — to
command command
D13 1BODw
to
1B28H
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3.4.4 Register/read/delete of the data for connection

This section explains the registration/reading/deletion of data for connection such as
the telephone number of the partner device and notification messages that are used
for communicating data with external devices, notify pager receivers and accessing
from GX Developer using the modem functions.

(1) Registration destination of data for connection

1) The data for connection can be used by registering to the Q series C24's
Flash ROM or buffer memory.

2) The buffer memory can register the data for initialization shown in Section
3.4.3. The data for initialization or data for connection will be registered in the
applicable area.

3) Itis recommended to store the data for connection during the debug process
in the buffer memory. The registration data in the buffer memory will be
erased after the starting up the Q series C24 loading station again. It is
necessary to register the data for connection in the buffer memory after each
start-up of the Q series C24.

4) Itis recommended to store the data for connection to the Flash ROM after
completing the debug process.
By registering it to the Flash ROM, the registration process of the data for
connection will be unnecessary thereafter.

(2) Types of data for connection
1) All data for connection are registered and used as defined by the user.
2) The number of possible registrations are shown in the table below.

(3) Data for connection registration number

1) The registration numbers shown in the table below are used by the memory
of the registration destination.

2) The registration number of the data-for-connection is determined by the area
of registration.

Registration data Registration destination Registration number (Decimal (hexadecimal)) Number of registrations
. Flash ROM 3000 to 3029 (BB8H to BD5H) 30
Data for connection (All are set by user)
Buffer memory —32767 to —32737 (8001H to 801FH) 31

(4) Precautions during the registration of data for connection

1) The maximum size of data that can be registered as one data for connection is
80 bytes. Do not deviate from the following data sizes for the following items:
Message area for notification = 36 bytes, data-for-connection area = 44 bytes

2) Designate the messages for notification accordingly with the display
designation of the partner devices.

3) The registration status of the data for initialization stored in the Flash ROM
can be checked in "data registration for modem connection" screen for GX
Configurator-SC or the buffer memory (address : 223H to 225+ (547 to 549)
When newly registering, register by designating an unregistered number.
When designating a number which is already registered, delete the
registered data for that number first, then perform the registration.
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(5) Procedures for register/read/delete of the data for connection

(a) Forthe flash ROM in the Q series C24

Register/read/delete operations are executed on the GX Configurator-SC's
"Data for modem connection" screen.
Set the required items with the table below.

_ GX Developer
. L Data communication I .
"Data for modem connection" screen setting item (MC, non procedure, bidirections) Notification (For connection to
nonp ' MELSOFT products)
Pager receiver designation X o X
Telephone number o o @ (for callback)
External line dialing O O O (for callback)
Data for modem
! Line types O O O (for callback)
connection 1 to — —
30 qut time for message transmission v o v
unit: s
Message X @) X
Comment O O O

@®: Required item O: Setting possible X: Setting not required

(Registration example) Setting example to perform data communication

Data for modem connection == B3
— Maodule infarmation
Module type:  Serial Communications Module Start /0 Mo.: Qooo
Module model name:  QJ7FIC24M
Setting item Setting value o
=

[rata for modem connection 1[HObbE)
Fager receiver designation

Mo notification

Telephone number

External line dialing

Mo external-ine dialing

Line types

Pulse

wait time for meszage tranzmizzion
“[units: zec. |

Meszage

Comment

[rata for modem connection 2[H0bbS)
Fager receiver designation

Mo notification

Telephone number

External line dialing

Mo external-ine dialing

Pulse

Line types

Wit to
module

-~ Flazh ROM setting

i=adlien] File read
module

Detail

File save
Select input

Setting range

ke text file |

Motification

Mo notification

Execute test |

Cloze |
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(b) For the buffer memory of the Q series C24

1) The connection data write (registration) and read operations are
performed by designating an applicable area that corresponds to
registration numbers 8001+ to 801FH for the user frame registration area
(addresses: 1BO0H to 1FF6H).
When deleting the connection data, write "0" to the number of

registration data bytes designation area.

2) The table below shows an overview of the buffer memory used in the
write, read, and delete operations of the connection data as well as the
designated values for each area are.
For more details, see Chapter 9.
(Use the table by replacing the user frame with the connection data.)

Address Name Designatedistored value Specification required ((O)/not required (X))
Hexadecimal Decimal Write Read Delete
Registration data .
0 : When deleting X
1800« 6912 Registration byt(-? number 80: Number of registration data bytes (Read o
designation O .
BoTnt No.8001H Notfca r o data 1o b processing
Hto 6913 to 6952 Connection data O.I ication message or connection data to be not required) «
1B28+ registered, and connection data
Registration data | = .
1B29% 6953 _ lbytenumper  |° :Whendeleting ~ @)
Registration . . 80: Number of registration data bytes (Read
designation O i
1B2Ax to No.8002: Notification message for connection data to be processing
6954 to 6993 Connection data . 9 . not required) X
1B51u registered, and connection data
Registration data . .
1FCEn 8142 _ lbytenumper |0 :Whendeleting ~ @)
Registration ] . 80: Number of registration data bytes (Read
designation O i
1FCFu to No-801Fx Notification message for connection data to be processing
8143 to 8182 Connection data K 9 X not required) X
1FF6H registered, and connection data
3) The following shows the data arrangement of the connection area data
(area corresponding to registration numbers 8001+ to 801FH) in the
buffer memory that is used for the register, read and delete operations of
the connection data, as well as the designated values and stored values.
Data for connection
A
(H) L)

Message area for notification (36 bytes)

Connection data area (44 bytes)

Message length (2)

(Open) (2)

TPager receiver designation (2)

External line dialing (2)

Line types (2)

(Open) (20)

Wait time for Message transmission (2)

Message (30)

Telephone number (18)

(Data name (number of bytes))



3 COMMUNICATIONS BY THE MODEM FUNCTION

(Data for connection area) ... 44 bytes

Data name Designated/stored value and contents Number of bytes Data type
Whether or not notification is performed, and the notification target
module are designated.
Pager receiver 0 : No notification .
) . o 2 Binary
designation 3 : Notification performed
* In the case of 3 above, the wait time for message transmission in
the notification message must be designated.
« The other party's phone number used to establish line connection
Telephone when communicating data or performing notification is designated. 18 ASCI|
number * When phone number is less than 18 characters, a space (code:
20H) must be entered for the remainder.
The external-line access number on Q series C24 side when
performing data communication/notification to the partner device is
designated.
External line Oto9 .
o . ) . 2 Binary
dialing number 10(*) [: External-line access number on the Q series C24 side
11(#)
255 : No external-line access number required on the Q series
C24 side
The line type used to perform data communication/notification with the
partner device is designated.
Line type 0 : Pulse 2 Binary
1:Tone
2:1SDN
(Open) Designate "0". 20 Binary
(Notifying message area) ... 36 bytes (Designated when performing notification)
Data name Designated/stored value and contents Number of bytes Data type

o The wait time after line connection until message transmission is
Wait time for ) .
designated. (Unit: s) .
message o 2 Binary
0 to 255 : Wait time

transmission ) . , . .
* Valid when the pager receiver designation in data connection is "3".

Designate the notification message according to the display .
Message o ) 30 Binary
specification on the other party's device.

The number of designated message bytes shown above is

Message designated. .
. . 2 Binary
length 0 : No message designation
1 to 30 : Number of message bytes
(Open) Designate "0". 2 Binary
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(4) An example of a sequence program used for writing (registering) of
data for connection is shown below.
» Example of writing data for connection to the registration number 8002+ area

X1E: ready signal
X1F: WDT error signal

ne_ x
_' L r4l (MO ) Turns the ready flag ON
X27
— } fpLS M20 3 Connection data registration
L command
_|M2l0 r' Set the number of registration data
! {mov K80 DO ] bytes
Y Clear the data storage device for
—{FHov Ko ]| K40 3 o e
M Set the pager receiver designation
LMoV Ko D1 ] (Notification is not executed)
BMOV “nrnnnnnnnn” D2 ] fgrg;gitflfphone number to be
fsmwov = " o7 3
I Set the external line dialing
{mov HO D11 X momber ©)
[mov K1 D12 J Sets the line type to tone
M? I Writes the connection data in
—} {10 HO HIB29 DO K41 ] the buffer memory
I Sets the connection data
LSET L } registration completion flag
(ltem name) Data register (Address) Buffer memory
Area for registration
No. 8002+
Number of registration DO 80 — 1B29+ 80
data bytes D1 ' 1B2An '
(Connection (Connection
to — to
data) data)
_ D22 1B3FH
Data for connecton = |———————( """ " -~
D23 1B40H
to (Data for to (Data for
notification) notification)
D40 1B51H
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3.4.5 Initialization of modem/TA (terminal adapter)

This section explains the initialization of the modem/TA connected to the Q series C24,
used for communicating data with the external device, performing natifications to pager
receivers and accessing from GX Developer using the modem function.

(1) Requirements for initialization
Perform the following setting and registration:
1) The Q series C24 initial settings as shown in Section 3.4.2.
2) The data for initialization registration shown in Section 3.4.3, when initializing
the modem/TA with the data for initialization set by the user.
REMARKS

It is possible to initialize and connect at the same time by performing the connection
process by designating the data for initialization and data for connection. (See
Section 3.4.6.)

(2) Registering initialization data using GX Configurator-SC (Settings

on the modem function system setting screen)

The number of the initialization data used to initialize the modem connected to the Q
series C24 is registered on the GX Configurator-SC's "Modem function system
setting" screen.

The following explains the number designated by the "Initialization data number"
item on the GX Configurator-SC's "modem function system setting" screen and
the related buffer memory when the initialization data number = 0 is designated.

Used buffer memory

The number of data for initialization used and buffer memory designated value

Name

Address (CH1/CH2)

Hexadecimal Decimal When number used = 1 When number used = 2 or more
o 7D0w to 801FH :
4 |Pata number for initialization 344 52 Data for initialization registration number On
designation (* 1)
P User frame being transmitted BEH/1564 182/338 (During |n|t|a||zat|on,_the data_ registration
number number currently being sent is stored.)
3 |CRI/LF output designation B71/157w 183/339 0 (default value)
4 |Output head pointer designation B8+1/1581 184/340 1to 100 (See 1))
5 |Output count designation B9+/159 185/341 (Unused) 1to 100 (See 2))
Transmission First BAH/15AH 186/342 7DO0x to 801F
6 |frame number  12€c0nd BBx/15Bx 187/343 Data for initialization registration number
designation to to to (* 1)
Hundredth 11Dw/1BDu 285/445

*1 The data for initialization registration number to be used is designated.

7DO0H to 7DD (2000 to 2013) : Data registered by the OS

9C4H to 9E1H (2500 to 2529) : Data registered in the Flash ROM by
the user

8001H to 801FH (—32767 to —32737): Data registered in the buffer memory
by the user

1) Output head pointer designation area (address: 184/344 (B8+/158H))
Designate the location of the head position (n-th unit) in the transmission
frame number designation area to which the registration number of the data
for initialization to be sent is written.

1 : Transmitted form the first unit
to
100: Transmitted from the 100th unit
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2) Output count designation area (address: 185/345 (B9H/159H))
The number of data for initialization units to be transmitted starting from the
location set by the output head pointer designation area is designated here.
1 :1 data will be transmitted
to
100: 100 data will be transmitted

Precautions during modem/TA initialization

If the DSR signal from the modem/ TA goes OFF when modem/TA initialization is

completed (X10 goes ON), the Q Series C24 executes initialization processing

automatically in accordance with the following.

1) If the auto modem initialization is specified
Modem / TA initialization processing is executed in the initialization /
connection timeout time interval while the DSR signal is OFF without relation
to the ON/OFF status of the modem initialization request signal Y10.

2) If the auto modem initialization is not specified
The modem / TA initialization processing is executed when the DSR signal
restarts without relation to the ON/OFF status of the modem initialization
request signal Y10.

If modem / TA initialization is executed automatically (Set by the
GX Configurator-SC)
By having the GX Configurator-SC perform the settings for automatic modem
initialization, modem initialization is executed automatically when the Q Series
C24 starts up.
The modem initialization completion signal (X10) goes ON.
(a) Settings for auto initialization of the modem / TA
Select "auto initialize" for the auto modem initialization designation in the
GX Configurator-SC's "Modem function system setting" screen.
(b) Cautions when initializing the modem / TA automatically
1) If the modem's initialization processing is completed abnormally, the Q
Series C24 executes the following processing.
» The initialization / connection abnormal completion signal (X13) does
not go ON.
» An error code is stored in the buffer memory's modem function error
code storage area (Address: 545 (221H)).
* Modem initialization is retried automatically using the initialization /
connection timeout time stored in the buffer memory (address: 50
(32H), and is repeated until initialization is completed normally.
* When modem initialization is not completed normally, the user

should perform the following, and restart the station where the Q

Series C24 is installed.

» Check the set initialization data No.

» Check the registered contents of the initialization data
corresponding to the set initialization data No. (If they are
abnormal, correct them and register them again.)

» Check if the modem’s power is turned on.
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2) When the line is disconnected from the Q Series C24 side (using Y12),
the initialization completion signal (X10) goes off together with the

connection in progress signal (X12).
When connecting to the line again, do so after first initializing the modem.

POINT

When the line to the Q Series C24 is disconnected from the external device side,
the Q Series C24's initialization completion signal (X10) does not go OFF.

When desiring to disable reception by the Q Series C24 side's modem, execute line
disconnect by the modem disconnection request signal (Y12).

(5) Ifthe modem/TA is initialized by a sequence program
(a) /O signals used in initialization
The initialization request signal (Y10), initialization complete signal (X10) and
initialization/connection abnormal complete signal (X13) are used.

(Example) When initializing the modem connected to CH1 of the Q series
C24 using two set of data for initialization (registration numbers
8001+ and 8002+) that are registered in the buffer memory

(Designated
Address Buffer memory value)
86 [ rommnes 0
B7u CRI/LF output designation 0
B8 ((j)utput head pointer 3 e e Out of the transmission frame numbers, from which one the transmission
esignation

will be initiated is designated.
B9x Number of outputs 2 Ty e Out of the transmission frame numbers, the number of units to be
transmitted is designated.

BAH 1st unit 9C4H
BB 2nd unit 9C5H
BCH Transmission| 9rd unit 8001w — | | et Data for initialization registration number is designated.
BDn  |frame 4th unit 8002+
number
BEH 5th unit 9DOH
BFH 6th unit 9D1H

* The Q series C24 will transmit the data for initialization in the designated order.

/

Must be designated prior to the |
modem initialization request. E

Initialization request Y10 \j\ _*}

Initialization completion X10 i »}: E (Normal completion)

v

Initialization/connection abnormal | ' - - _
completion X13 | ! F :| (Abnormal completion)
) H \

! After the designated number of initialization retries
have been executed

\\ Registration No.8002+

\ [l

N |
Registration No.8001+

Q series C24

Modem i
v
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(b) Modem/TA initialization program example
An example of the modem/TA initialization program on the Q series C24 side
by the programmable controller CPU is shown below.
* When the initialization data has been registered from GX Configurator-SC or
from the programmable controller CPU.

X12: Connection in progress signal

X1E: Ready signal

X1F: WDT error signal

MO : Accessible flag

M1 : Data registration complete
flag for initialization

M30: Initialization enabled flag

X
} (Mo ) Turns the ready flag ON
3 2 S
rdi T rdi r e {(M30 ) Turns the modem initialization
enabled flag ON
{rLs M31 ¥ Modem initialization command
—{seT Y10 ] Sets the initialization request
signal
—{seT M39 ] Sets the initialization request flag
[SET M3 } Sets the initialization completed
flag
[RsT Y10 ]
i
| D100 K1 ]} Reads the error code at
initialization abnormal completion
{RsT Y10 I
{RsT M39 J Resets the flag with the clear
command
{RsT M3 I
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This section explains the connection (dialing) with the partner devices for the purpose
of data communication with external devices using the modem functions.

In case of notification to a pager receiver, the line is connected while the notification is
being processed. The connection processing such as a connection request (Y11) to
I/O signal is, therefore, unnecessary.

* The data for connection indicated in this section should be set to perform the

notification processing

(1) Requirements for connection

(2)

Complete the following settings and registrations in advance.

1) The initial settings for the Q series C24 as shown in Section 3.4.2

2) The registration of the data for initialization as shown in Section 3.4.3

3) The registration of the data for connection as shown in Section 3.4.4

4) The initialization of the modem/TA connected to the Q series C24 side as
shown in Section 3.4.5
In addition, both the initialization and line connection can be conducted
simultaneously by designating the data for initialization and data for
connection to perform connection processing.
For the data setting for initialization to perform initialization and line
connection simultaneously, see Section 3.4.2, 3.4.5. Explanation on the
above-mentioned setting is omitted in this section.

Registering the data for connection using GX Configurator-SC

(Settings on the modem function system setting screen)

The number of the data for connection that is used for line connection in order to

perform data communication with the external device is registered on the GX

Configurator-SC's "Modem function system setting" screen.

The following explains the number designated by the "Connection data number"

item on the GX Configurator-SC's "Modem function system setting" screen.

* The addresses shown in parentheses below indicate the addresses of the
buffer memory where the setting values for this item on the "Modem function
system setting" screen are stored.

1) When line connecting from the Q series C24 side
» Data number for connection designation area (address : 35H (53))
The data for connection registration number is designated.

BB8H to BD5H (3000 to 3029) : Data registered to the Flash ROM by
the user

8001H to 801FH (—32767 to —32737): Data registered to the buffer memory
by the user

2) When line connecting from the external device
Since the line connection processing is not necessary on the Q series C24
side, connecting data registration for line connection and data number setting
for connection are not needed.
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I/O signals used in line connection

Connection request signal (Y11), dial in progress signal (X11), connection in
progress signal (X12) and initialization/connection abnormal completion signal
(X13) are used.

(Example1) When performing the line connection from the Q series C24 side only
following the completion of initialization

connection

X 3000

Address: 35+ (53)

Normal completion |

Connection

request Y11
|n|t|a||za.t|on Y10 (ON)
completion

Dial in progress x4

Connection in
progress X12

RS-232 CD terminal

Abnormal completion |

\

I

'
'

. Result code Set "Display a result code using
Dial receive s the AT command" in the local station
¢ T side modem.

Connection

request Y11
Initialization Y10 (ON)
completion

Dial in progress  X11

Connection in

progress X12 (OFF)
Initialization/

connection X13

abnormal completion

RS-232 CD terminal (OFF)

Dial |- Dial |4 Dial |- Dial (Dialing)

Retry (IP] case of three times)

* Connection channel and retry operation are performed using the buffer memory setting.



Buffer memory for
initialization

Buffer memory for
connection
Address: 35H (53)

Normal completion |

Connection

request Y11
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(Example2) When performing the initialization and the line connection from the Q
series C24 side simultaneously

(See Section 3.4.5)

3000

Initialization

completion Y10

Dial in progress x4

Connection in

progress X12

RS-232 CD terminal

*kSet "Display a result code

Abnormal completion

using the AT command" in
the local station side modem.

Modem
initialization
(See section 3.4.5)

Result code
receive x

!

Dial

Connection
request Y1
Initialization

. Y10
completion

Dial in progress  X11

Connection in

progress X12__ (OFF) ' -

Initialization/ : Vo ’I‘/' - <
connection X13 ' L . L
abnormal completion ! | | |

RS-232 CD terminal (OFF) ! ; |

Modem Dialin
initialization 9

(See section 3.4.5)
Dial — Dial - Dial 4 Dial

Retry (Ih case of three times)

* Connection channel and retry operation are performed using the buffer memory setting.



3 COMMUNICATIONS BY THE MODEM FUNCTION

(Example) When initiating the line connection from the partner device after the
completion of initialization

Buffer memory for

connection 0
Address: 35+ (53)
Connection
OFF
request Y11 ( )
Initialization
ON
completion Y10 (ON)
Dial in progress 11 (OFF)
(Normal connection)
Connection in ,I
progress X12 -
j (Normal connection)
RS-232 CD terminal +
Unlock processing for
Reception Resglt code the remote password
receive
) ) 4 | + :
« Qat i ! ! Password ! i Remote ! i
% Set "Display a result code ! ! : ' Response emo ! | Response
using the AT command" in ! ! (for system) . password : P
the local station side modem. | | ! v ! v
—_— —_—

Communication only
when connected with
GX Developer

Communication using MC protocol
When connecting to the GX Developer

POINT

(1) The connection channel on the Q series C24 side is set in the "modem
function system setting" screen of GX Configurator-SC.

(2) Abnormal processing when the partner device initiate the line connection is left
entirely to the partner device.
There is no method on the Q series C24 side to check a line connection error
occurrence at the partner device.

(3) When a remote password check is performed for the QCPU, normal
completion of the unlock processing allows access to data communication/
programmable controller thereafter.

(4) Precautions during the line connection

1) Prior to data communication with external devices, determine when and
which station will perform the line connection (dialing) and line disconnection
processing to the external device.

2) Use the following method to perform the unlock processing for the QCPU
remote password from the opposite device.

+ During communication using MC protocol, transmit the dedicated command
to the Q series C24 side.

* When accessing the programmable controller using the GX Developer,
perform the unlock processing on the GX Developer screen when access
begins.

See Section 3.3.7 (8) for what to do when the unlock processing is
completed abnormally.
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3) When reconnecting the line after disconnection, allow several seconds for the

modem before turning on the Connection request (Y11). Ifit (Y11) is turned
on immediately after line disconnection, the modem may not accept the first
connection request, resulting in connection failure, and the user may be

forced to wait for the retry time to elapse.

initialization completion

(5) Line connection program example
An example of a line connection program is shown below.
+ Example of initiating line connection from the Q series C24 side following the

* When the data for connection has been registered from GX Configurator-
SC or from the programmable controller CPU.

e wp
I rdi (MO
MO w2 N3 X12 X13 Y11
— '} {'} +F HF r g3 {40
r~--- - T ST T T TS TTTTTTT ST ST T TS T T T T T T T T T T T T T T e T al
| |
1 1
| « Data for initialization registration |
i « Data for connection registration '
' * Modem/TA initialization '
. .
e -
x21
I {PLs ma1
M1 wo
— | {1 —{seT it
{sET W49
Y11 XIIZ
— I [seT N4
—{RsT Y
0w
i ft {FrROMP D101 K1
{RsT Y1t
x27
f {RsT M4g
—{RsT N4

[ 5= B W S, MOV S S i G [ S R G N S L v )

X10 : Initialization complete signal
X1E : Ready signal
X1F : WDT error signal
MO : Accessible flag
M2 : Data registration complete
flag for connection
See Section 3.4.4
M3 : Initialization complete flag
M40: Connectable flag

Turns the ready flag ON

Turns the line connectable
flag ON

See Section 3.4.3
See Section 3.4.4
See Section 3.4.5

Line connection command

Sets connection request signals

When the connection in progress
signal ON (normal completion),
sets the connection complete flag

Reads the error code at
connection abnormal completion

Resets the flag with the clear
command
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» Example of simultaneous execution of initialization and line connection from the
Q series C24 side
* When the initialization and connection data have been registered from GX
Configurator-SC or from the programmable controller CPU

X10 : Initialization complete signal

X1E : Ready signal

X1F : WDT error signal

MO : Accessible flag

M1 : Data registration complete
flag for initialization

M2 : Data registration complete
flag for connection
See Section 3.4.4

M3 : Initialization complete flag

M40: Connectable flag

—(M0 ) Turns the ready flag ON
M2 M3 X10 X12 X13 Y10 Yi1
— —— —— ———F A +F T4 1 (W40 ) Turns the line connectable
flag ON
______________________________________________________ ]
« Data for initialization registration ! See Section 3.4.3
+ Data for connection registration | See Section 3.4.4
______________________________________________________ 4
X2l1
—t {prLs M41 ] Line connection command
PMII
—t —{sET Y1 ] Sets connection request signals
{seT M49 )|
"
I {seT M3 K When the connection in progress
signal ON (normal completion),
[sET w4 } sets the connection complete flag
—{RsT " X
w
i} {FROMP  HO H221 D101 K1 J Reads the error code at
connection abnormal completion
—{RsT Y11 3
X
— | {RsT M49 } Resets the flag with the clear
command
—{RsT M3 ]
{RsT (7} 71

REMARKS

When the line connection is initiated from the partner device, neither registration,
setting nor connection processing is necessary.

As shown in example 3) of this section's (3), data communication is possible if the
connection in progress signal (X12) turns ON after the completion of Q series C24
modem/TA initialization.

For an example of the modem/TA program for initialization, see Section 3.4.7.
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3.4.7 Data communication and notification

This section explains the cautions for data communication with the partner device
using modem function and procedures for notification to pager receivers.

(1) Requirements for data communication and notification

a) When communicating data with external devices
Perform the appropriate processing up to line connection or modem/TA
initialization, depending on whether or not the line connection is initiated from
the Q series C24 side.
After line connection, data communication can be performed using an MC
protocol/non procedure protocol/bidirectional protocol in full-duplex
communication.

1) When line connecting from the Q series C24 side
Processing up to line connection as shown in Section 3.4.6.

2) When line connecting from the external device
Processing up to the initialization of the modem/TA as shown in Section
34.5.

b) When notifying to pager receivers
Perform processing up to the initialization of the modem/TA as shown in
Section 3.4.5.
* In notification to pager receiver, since the line connection is performed
during notification processing, line connection processing is unnecessary.
However, be sure to register data for connection.

(2) Buffer memory used and 1I/O signals

a) When communicating data with the external device
Only buffer memory and I/O signals the user uses for data communication
(MC protocol/non procedure protocol/bidirectional protocol).
Communicate data using the connection in progress signal (X12) ON as the
interlock signal.

There is no 1/O signal or buffer memory for modem functions used in data
communication.

Initialization

request Y1 0—}\‘ / .I

|I'|Itla|lZa-tIOn X10 t\ ) '} . E (ON)
completion " 7 H

Connection l '|

request v N\

Connection in X12 ' ' \ /)+ (ON)
progress : - ; ra

RS-232 CD terminal \ : / L (ON)

4 0
\ , \ i
. ) \ .
*«Set "Display a result code o Result code | o .
using the AT command” in Initialization recelve s :'— Data communication is possible —»

the local station side modem.



3 COMMUNICATIONS BY THE MODEM FUNCTION

REMARKS

This section explains the general procedure for non procedure protocol/bidirectional
protocol (executed in full-duplex communication) data communication using the
modem function between the programmable controller CPU with Q series C24

installed.
Station A Station B
Q25HCPU QUricziR2 Q@5HCPU [QJ71C24-R2
woe s o[ Jow woe o o[ Jow
)
vt O e 0
s‘;‘gw g . . Ez}gT g
Public line
o Modem o
RS-232 Modem
cable
use o RS-232 uUss e
cable
RS-232 RS-232

(General Procedure)
1) Perform initial setting for Q series C24 at both station A and station B.
2) Perform modem/TA initialization in station B.
3) Perform modem/TA initialization and line connection in station A.
4) Communicate data using the non procedure protocol/bidirectional protocol.
5) In order to end the communication, disconnect line from station A that
initiated the line connection.

Station A
(connection request side)

Connection
Y11
request _I\

Connection Communication Disconnection

Initialization T T

completion X10 ". ’|_
Connection in ,’ :

progress X12 + ’l_

\

\

|

|

|

|

i

i
Disconnection :
Y12 i
request '
i
i
i

Disconnection  X14

completion

!

'

Station B
(connection reception side)

Initialization

. X10
completion

c L 7
onnection in X12 ! 3 r
progress

Disconnection v \ | | (OFF)
request v \ |
Disconnection  X14 . \\ | 'J (OFF)

. \
completion Lo
i
i

RS-232 CD terminal f

RS-232 CD terminal j 5 5 ) v[

*1t is possible to disconnect line from Station B, as well.
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b) When notifying to pager receiver

1) Initial setting by GX Configurator-SC

Register the data number registration area for connection below in the
"Modem function system setting" screen.
BB8H to BDSH (3000 to 3029)

I/O signal

: Data registered to the Flash ROM
by the user

8001H to 801FH (-32767 to —32737): Data registered to the buffer
memory by the user

Use notification-issued request signal (Y14), notification normal complete
signal (X15), notification abnormal complete signal (X16).

(Example 1) When normal completion

Buffer memory for Q series C24 initial setting

Notification execution 0

X

designation area
(Address: 2FH (47))

Buffer memory for notification

Data number for

3000

connection designation area
(Address: 35+ (53))

Modem function error code
storage area
(Address: 221+ (545))

Notification execution data
storage area

3000

(Address: 22Aw (554))

Initialization

X10

completion (ON)
Connection in X12
progress
Notification X15
normal completion

ificati X16
Notification \ (OFF)
abnormal completion
Notification-
. Y14
issued request
RS-232 CD terminal (OFF)

'

Dial

Notification

Disconnection
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(Example 2) When abnormal completion

Buffer memory for Q series C24 initial setting

Notification execution
designation area
(Address: 2FH (47))

X

Buffer memory for notification

Data number designation

area for connection
(Address: 35+ (53))

Modem function error code

storage area
(Address: 2214 (545))

Notification execution data

storage area

X 3000

(Error code)

/ 0 !
(Address: 22A+ (554)) ! i
Imtlallza.tlon X10 (ON) ; ',
completion \
Connection in X12 (OFF) ’, \
progress : L
Notification X15 (OFF) :l \\
normal completion ' \
Notification X16 ',\ \‘ ’l‘—’l_
abnormal completion . e B J
Notification- Y14 "_ “\‘ ’l‘__
issued request . .
RS-232 CD terminal (OFF) ;' !

Dial — Dial [ Dial [ Dial (Dialing)

Retry (In the case of three times)

* Retry processing is conducted according to the values for the connection retry number
to initialization/connection timeout registered in the initial setting for GX Configurator-SC.
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(3) Precautions for performing data communication and notification
a) When communicating data with the external device

1)

2)

When setting the no-communication interval time to infinite wait (set
value=0) in the initial setting of Q series C24, be sure to perform line
disconnection after the completion of data communication.

Only the no procedure protocol/bidirectional protocol data communication
can be performed in the programmable controller CPU with Q series C24
installed.

The Q series C24 automatically performs line disconnection processing if
no data exchange is performed during the no-communication interval
time.

The connection in progress signal (X12) and the modem initialization
completion signal (X10) turn off and the modem disconnection
completion signal (X14) turns on when the line disconnection processing
is performed.

b) When notifying to pager receivers

1)

2)

Turn on the notification-issued request signal (Y14) before the Q series
C24 modem/TA initialization is completed.

Notification processing is conducted when the notification-issued request
signal (Y14) turns from ON to OFF after the completion of modem/TA
initialization.

Therefore, notification processing is conducted when the programmable
controller CPU of the station with Q series C24 installed is in stop status,
or the programmable controller CPU stops due to error, since the
notification-issued request signal (Y14) is turned off in either case.

Write the data number for connection in the initial setting for GX
Configurator-SC.

When the notification-issued request signal (Y14) is turned OFF from ON
before initialization of the Q series C24 modem/TA, the processing will
end abnormally.

When the notification-issued request signal (Y14) is turned OFF from ON
during initialization of the Q series C24 modem/TA, notification
processing will be conducted after the completion of the modem/TA
initialization.

Notification processing is completed in the order of line connection,
message transmission, and line disconnection from Q series C24 for the
transmission station of the radio wave to the notification destination.
Therefore, even if the power to the notification destination equipment is
off, the notification processing will end normally as long as the above
processing is completed.

When the notification-issued request signal (Y14=0ON) is turned ON
before notification processing is complete, some messages may not be
sent.

POINT

Turn on the notification-issued request signal (Y14) before the initialization
processing of the Q series C24 modem/TA is completed, and turn it off after the
initialization complete signal (X10) is turned ON (notification request).
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(4) Program for notification example
An example of program for natification is shown below.
* When the initialization and connection data have been registered from GX
Configurator-SC or from the programmable controller CPU

X10: Initialization complete signal
X1E: Ready signal
X1F: WDT error signal
MO : Accessible flag
M2 : Data registration complete
flag for connection
See Section 3.4.4
M3 : Initialization complete flag
M40: Notification enable flag

(M0 ) Turns the ready flag ON
M3 X10 M12 X13 Y11
il r s —+F +F— —(M40 ) Turns the notification enable
flag ON
r-—-""" """~~~ TS TTTTT ST TTTTTT ST TTTTTTTTTTTTTTT T TSI TS T T al
i « Data for initialization registration i See Section 3.4.3
! « Data for connection registration ! See Section 3.4.4

{rLs M8 1

-_—n3

{seT Y14 ] Sets the notification-issued
request signal

1 I
1 I
i * Modem/TA initialization . See Section 3.4.5
1 I

{pLs Mg1 Notification command

1. L

-3

[RsT Y14 Resets the notification-issued
request signal (notification-issued)
Sets the notification-issued

request flag

{seET M69

{seT N6 Sets the flag at notification normal

completion

5

[FRONP  HO H221 D102 K1 Reads the error code at

notification completion

{seEv Y14

{RsT NE Resets the flag with the clear

command

]
]
]
]
{seT Y14 ]
3
3
X
]

{rsT M69
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3.4.8 Line disconnection

This section explains the line disconnection upon communication completion when
communicating data with the external device using the modem functions.

In case of notification to pager receivers, since the line will be disconnected at the end
of the notification processing, the disconnection processing such as I/O signal
disconnection request (Y12) is unnecessary.

(1) /O signal used

Uses modem disconnection request signal (Y12) and modem disconnection
completion signal (X14).

1
Host station| Communication; Disconnection

Initialization
completion X10

Connection in

progress X12

|
|
|
'
|
'
| i
|
T
|
'
|
|
|

Modem Y12
disconnection request '

Modem disconnection
completion X14

RS-232 CD terminal

External station| (Q series C24)

Initialization

completion X10 , SN
// // ! \ \\
Connection in ,} ; ! ! |
progress X12 J = 0 ] 3
’ N 1 1
" ” \‘ r”,’********\\**ﬂ \\
Modem Y12 | (OFF) ! el e ;
disconnection request ‘ T — — ;
| \ I ! !
! ! \ i | /
. . ' ! \ | oo | '
Modem disconnection ! ’; (OFF) \ Sy Sy K

completion X14

RS-232 CD terminal 3[

This is the procedure to take in order to turn off the initialization complete signal (X10).
* In the case of Q series C24, when the line is disconnected from the external device,
the initialization complete signal (X10) at the local station is not turned OFF.
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POINT

(1) Line disconnection processing can be conducted from either device as long as
the connection is in progress.

(2) The line disconnection processing disconnects the line connection with the
external device as well as the connection with the Q series C24 modem.

(3) Even when an error occurs during the line disconnection, the disconnection
processing will be forced.

(4) If data communication is to be resumed after line disconnection, either one of
the following processing will be initiated depending on the initialization
complete signal (X10).

1) If the initialization complete signal is OFF
Start from the initialization of the modem/TA.
2) If the initialization complete signal is ON
Start from the line connection with the external device.

REMARKS

There is no buffer memory for line disconnection processing.

(2) Precautions during the line disconnection

1) Prior to data communication with external devices, determine when and
which station will perform the line connection (dialing) and line disconnection
processing to the external device.

2) If the line is disconnected during data transmission, transmission processing
will be performed depending on the signal status of the Q series C24 RS-232
interface.

3) If the line is disconnected during data reception, data reception will be
disabled. This may cause an error occurrence such as a reception time out.

4) If the data communication is not performed during the designated
noncommunication interval time, the Q series C24 automatically disconnects
line.

When the line is disconnected, the connection in progress signal (X12) and
the modem initialization completion signal (X10) turn off and the modem
disconnection completion signal (X14) turns on.

To turn off the modem disconnection completion signal (X14), turn on the
modem disconnection request signal (Y12) and keep it for a second after the
modem disconnection completion signal (X14) turns on.
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(3) Program example for line disconnection
A program example for line disconnection is shown below.

X0: Normal transmission completion signal YO0: Transmission request signal

X1: Abnormal transmission completion signal Y1: Reception data read complete signal
X3: Reception data read request signal MO: Accessible flag

X4: Abnormal reception detection signal M50: Data communication enable flag
X10: Initialization complete signal M70: Line disconnection enable flag

X12: Connection signal
X1E: Ready signal
X1F: WDT error signal

CoTTTTTTTTTT T T N See Section 3.4.3
! * Registration of data for initialization ! See Section 3.4.4
! ¢ Registration of data for connection ! See Section 3.4.5
! * Modem/TA initialization ! See Section 3.4.6
! e Line connection ! See Section 3.4.7
! e Data communication !
1 1F .
] .F ﬁ{ (Mo Ready flag is ON
MO X10 X12 o .
f i | { F (M50 Data communication enable flag is ON
M0 X0 2 8 2 Yo 1 Y12 M0 The line disconnection enable flag is
T AT AT AT AT AT AT AT ON
X23
} {PLS M71 1 Line disconnection command
M M {RST M7 I
T L L
Modem disconnection request signal
{SET Y12 1 is sot q 9
{SeT M79 1
M79 Y12 X10 X12 X14 M? When the modem disconnection
| i } ¥ IF i } { | {FROMP HO H221 D105 Ki I cogwp!etiondsignal is ON, the error
code is rea
_ 1 r Line disconnection completion flag
= Ko D105 SET M7 ] is set upon normal completion
Performs error handling when D105 is
-
LSET M72 ] other than 0 (error code)
M72 X14 ; ; ;
i It [RST Yi2 1 i'\s/,k?gggt] disconnection request signal
X14
g {RST M7 1
{RST M72 3
{RST M79 3
X12 Line disconnection processing
— } {PLF M76 1 (Ling disconnection from external
device)
M76 Y12
} I {RST Y10 3 Various request signals are reset
{RsT Y11 1
X10 When any connection signal or
| {SET Y12 J completion signal is ON, the modem
disconnection request signal is set
X14
—} {SET Mm78 1
To turn OFF the modem disconnection
m78 s K10 completion (X14), a second is required
! after the modem disconnection request
T5 (Y12) is ON.
i {RST M78 1
{SET M77 3
When the modem disconnection
M e 19 412 X [RST Yi2 7 completion signal is ON, the request
T L AT AT L L . .
signal is reset
Y12 X10 X11 X12 X13 X14 When the modem disconnection
f +F Ft FF +F FF {RsT m77 3 completion signal is OFF, the line
disconnection request signal is reset
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3.5 Sample Programs

This section shows sample programs to test the connection with the remote station's
programmable controller CPU to which Q series C24 is installed.

Each program contains a minimum set of processing necessary for performing a
exchange test.

Modify the data for initialization and data for connection to match each system
environment.

When adding error-handling procedures, add them separately by seeing the
explanation in this chapter.

The uses of major devices that are used in these sample programs are listed below.

Application of device (comment list)

Device Application Device Application Device Application
X3 Reception data read request Y64 Line connection completion M100 [Initialization request execution
Connection request execution
X4 Reception abnormal detection Y66 Notification completion M101 . . 4 .
Notification execution
X10 Initialization completion Y67 Line disconnection completion M102  [Transmission execution in progress
X11 Dial in progress M103  [Reception data read execution in progress
X12 Connection in progress MO Q series C24 accessible
Initialization/ ti b |
X13 nia |za. ‘on/eonnection abnorma M1 Initialization data registration completion | SM400 |Always ON
completion
Data registration completion for
X14 Modem disconnection completion M2 g P
connection
X15 Notification normal completion M3 Initialization completion DO Number of registration data bytes
Control ber designati
X16 Notification abnormal completion M4 Line connection completion D1 on rlo num .er ?Slgna on
Receiver designation
Initialization command/telephone
X1E  |Q series C24 ready M6 Notification completion D2 P
number
X1F WDT error M7 Line disconnection completion D11 External line dialing number, etc.
Convert the registration command into
X20 Initialization command M10 pulse 9 D12 Line type, etc.
C rt th istrati d int
xX21 Line connection command M20 p:lzze © registration command into D23 Wait time for message transmission
X22 Data communication command M30 Initialization enabled D24 Message
Convert the initialization command into
X23 Line disconnection command M31 pulse D39 Message length
X24 Notification command M40 Connectable D50 Number of transmission data
M4 Convert the connection command into D51 Transmission data
pulse
Y10 Initialization request M50 Data communication enabled D60 Number of reception data
Y11 Connection request M51 Transmission enabled D61 Reception data
Convert the transmission command into
Y12 Modem disconnection request M52 pulse D100 |Initialization error code
C rt th tificati d int
Y14 Notification-issued request M60 p:lzze  notification command info D101 |Line connection error code
Y60 Q series C24 accessible M70 Line disconnection enabled D102 _ [Notification error code
Convert the line disconnection
Y61 Initialization data registration completion M71 . D103 |Data transmission error code
command into pulse
Y62 Data registration completion for connection M80 Line disconnection (request) occurrence D104 |Data reception error code
Y63 Initialization completion M91 Reception processing in progress flag D105 |Line disconnection error code
M92  [Transmission processing in progress flag
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3.5.1 Sample program for data communication-1

(1) Sample program system configuration
The configuration of a system using this sample program is shown below.

_1) Line connection

2) Communications by
the non-procedure protocol

< >

_3) Line disconnection

<

QJ71C24-

)

22) QJ71C24-R2 1)

(2) Connection request station side (QJ71C24-R2 1)) sample program
The modem connected to the CH1 side interface is initialized, the line is
connected, data are transmitted by the non-procedure protocol and the line is
disconnected through commands from the user.

Perform the following settings before running this program.
(a) GX Developer switch settings (See Section 3.4.2.)

Switch No. Setting value
Switch 1 07E2
Switch 2 0006
Switch 5 0000

(b) Settings by GX Configurator-SC (See Section 3.4.2.)
Perform the following settings in each setting screen.

Use the default settings in screens and setting items other than those listed
below.

1) Modem function system settings

"Modem function system setting"

T Setting value
screen setting items

Modem connection channel designation 1CH
Data No. for initialization designation 07D5
Data No. for connection designation 0BB8

2) Modem connection data registration

"Data for modem connection"

o Setting value
screen setting items

Data for modem connection 1 | Telephone No.

0123456789
(HOBBS) &)

*1 Specify the external party's telephone No.



<Status confirmation>

<Modem initialization,

<Data reception processing (non procedure protocol)>

X3
—

<Line disconnect processing>

—

Mo
—l

—|
—i|
—|

<Data transmission processing (non-procedure protocol)>

i

I

XIE
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(Mo

ro
| ><
N

N
N

=]
-

h

A<
T~

(M40

Q50

X21

Tl

H70

line connection processing>

[PLs

W41

W42

[SET

X22

[eaL

{PLS

M52

M5i’3

[SET

feaLL

[SET

X4

M5|5

feaLL

{PLS

[PLF

[SET

[eaL

W41

W42

P4

W52

53

P51

M55

P52

LA

180

W72

P7

A

Lt

]

[ ]

[FEND

Access possible

Modem initialization,
line connection possible

Data communications possible
Data transmission possible

Line disconnect possible

Conversion of modem initialization,
line connection commands to pulses

Modem initialization, line connection
processing to sub routine

Conversion of data communications
(transmission) commands to pulses

To the data transmission processing
sub routine

Setting of the receive data reading
request

To the data reception processing
rub routine

Conversion of line disconnect
commands to pulses

Conversion of turning connected
signals OFF to pulses

To the line disconnect processing
sub routine
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[Modem initialization, line connection processing]
P4 M4
— | [SET Y11
Y1 X10 X12
— | 1} {1} {RST Y
X13
} {RST m2
Y1 X13
— | | | [FROMP  HO H221 D101 K1
{RET
[Data transmission processing]
P51 M52
— | [sMov  "NOT TO NO2” D51
{vov HOACD D56
{Mov K1 D150
{ov Ko D151
{Mov K6 D152
{G. ouTPUT uo D150 D51 M50
{SET 92
M150 M151
— | £ {ING 050
M151
— | [INC 051
{RsT 92
{RST 53
[RET
[Data reception processing]
P52 M55
— | {NovP K1 D160
[FMOVP KO D161 K2
{MovP K10 D163
[6. INPUT UO D160 D61 M160
{SET M93
M160 M161
— | +F {INC €60
M161
— | {ING €61
{RST M3
{RST M55
[RET
3-90

3

L

L

[

[ Sy v

[ Sy

[ R

Set the connection request signal

With the initialization completed

] signal ON and the connected signal

ON, reset the request signal

With the initialization/connection
abnormally completed signal ON,
read the error code and reset the
request signal

Set the transmission data

Set the transmission channel
on CH1

Set the transmission data count

Execute the transmission request

Transmission normally completed

Transmission abnormally completed

Set the data reception channel
on CH1

Execute reading of receive data

Reading of receive data
normally completed

Reading of receive data
abnormally completed



P7

[Line disconnection processing]
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W72
— | [PLS
w74
— [SET
Yi2 X10 X12 X14
— ras r 1a Il [FROWP  HO 221 DIOS
[SET
w73 X4
— {1 [RST
X14
£ [RST
[RST

M4

Y12

K1

W73

Y12

W73

w72

[RET

[END

Modem disconnection request signal
is set

When the modem disconnection
completion signal is ON, the error code
is read

When the normal completion signal is
ON, the line disconnection completion
flag is set

Modem disconnection request signal
is reset
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(3) Sample program for a connection receiving station side (QJ71C24-
R2 2))
After the connection in progress signal (x12) = ON, data communications are
carried out by the non procedure protocol through a command from the user.

Perform the following settings before running this program.
(a) GX Developer switch settings (See Section 3.4.2.)

Switch No. Setting value
Switch 1 07E2
Switch 2 0006
Switch 5 0000

(b) Settings by GX Configurator-SC (See Section 3.4.2.)
Perform the following settings in each setting screen.
Use the default settings in screens and setting items other than those listed
below.
1) Modem function system settings

"Modem function system setting" screen .
T Setting value
setting items

Modem connection channel designation 1CH
Data No. for initialization designation 07D5
Auto modem initialization designation Auto initialize




<Status confirmation>
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X1E X1F
I M (o
MO X10 X12 M2
— st
<Data transmission processing (non procedure protocol)>
X22
— | {PLS M52
M52 M51
— | ] | { $mov “N02 TO NO1” D51
{Mov HOAOD D56
{Mov K1 D150
{Mov Ko D151
{Mov Keé D152
{6. ouTPUT (V4] D150 D51 M50
{SET M2
M150 M151
f > {ING G50
M151
— | [INC €51
{RST M2
<Data reception processing (non procedure protocol)>
X3
— | {Movp K1 D160
X4
— | {FHOVP KO D161 K2
{Movp K10 D163
{6 INPUT UO D160 D61 Mi60
M160 M161
— | £ {ING 060
M161
L} {INC C61
3-93

Access possible

Data transmission possible

Set the transmission data

Set the transmission channel
on CH1

Set the transmission data
count

Execute transmission request

Transmission normally
completed

Transmission abnormally
completed

Set the data reception channel
on CH1

Execute reading of receive data
Reading of receive data
normally completed

Reading of receive data
abnormally completed
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3.5.2 Sample program for data communication-2

(1) Sample program on the connection request station side
Initialization for the modem connected to CH1 interface, line connection, data
communication by the non procedure protocol and line disconnection are
executed by commands from the user.
Before executing this program, perform the following settings (changing the
default values) on the GX Configurator-SC's "Modem function system
setting/registration" screen and register them in the Q series C24. (Settings other
than the items shown below are not required).

Settings on the GX Configurator-SC's "Modem function system setting" screen

Setting item Setting value
Modem connection channel designation CH1
No-communication interval time designation 2 (min)
Data No. for initialization designation 8001H
Data No. for connection designation 8002+

REMARKS

Registration of the modem's initialization data and line connection data, modem
initialization, line connection, data communications by the non procedure protocol
and line disconnection are all performed by the sequence program.
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e e
—| I rdi (M0
MO M1 M3 x10 X12 X13 Y10
— | { HF H——F—3F +F (30
M2 M3 M4 X10 Xi2 Y11
‘—. — 3% W40
Ha X10 X12
— | 14 - } (M50
i B S S
I 2T —2T rdi {51
R S S S
T rdi rdi T r 4 —(W70
)
v 4 {eaLL P1
M
— | rd {cALL P2
X20
- {rLS M31
L
— } | —{Mov Ko K1M3
{RsT '}
{SET M32
M32
— | {cALL P3
X2i
— | {rLs M4t
M wao
1 | | } —{mov KO K1M4
{seT M42
M4z
— | {cALL P4
x22
| {rLs M52
Ly
— | |} {seT M53
M53
M} —{cALL P51
1
— | {rLs M55
X4
— uJ
M55
— — [sET N56
MS6 Ho
— t—— | {caLL P52
X23
I —{PLS W71
___um
t | {RsT n7
—{sET w72
e
| {caLL P7
X2
— | {PLF LED]

L R W e S v S G S S Ly v |

Accessible flag is turned ON

Modem initialization enabled flag is
turned ON

Line connectable flag with the
remote station is turned ON

Exchangeable flag with the partner
station is turned ON

Data transmission enabled flag to
the partner station turned ON

Line disconnection enabled flag
with the partner station is turned ON
To the data registration processing
for initialization subroutine

To the data registration processing

for connection subroutine

Convert the initialization command

into pulse

Various complete flags after the modem
initialization processing is reset

To the modem initialization processing
subroutine
Convert the line connection command
into pulse

Various complete flags after the line
connection processing is reset

To the line connection processing
subroutine

Convert the data communication
(transmission) command into pulse

To the data transmission processing
subroutine

Convert the reception data read
request into pulse

To the reception data read processing
subroutine

Convert the line disconnection
command into pulse

(Line disconnection from local station)
Line disconnection complete flag

is reset

To the line disconnection processing
subroutine

Convert the connection in progress
signal OFF into pulse
(Line disconnection from partner side)
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x27
f {rLs 81
80
— | [sET 82
ua;J
—
u82
| {calL P8
SH400
I {uov  K2mo K2v80
{FeEnp
M1
F —{Mov K30 00
{mov K1 D1
{sMov  “ATE1Q0V1&C1&D2&H" D2
[SMOV  “18108R28S0S0=1" D10
Mo
—] | {70 HO H1BOO DO K17
{seT M1
—RET
N2
+ fMov k8o Do
{FMOvV ko D1 K40
fmov Ko D1
[smov “nnnnnannnn” D2
{smov - - D7
{mov HO D11
{mov K1 D12
MO
—} {70 HO HIB29 DO Kat
{seT M2
{ReT
M31 .
—i —{seT Y10
{sET M100
Y10 X10
— |t {sET 3
e we G
— } F {FROMP  HO H221 D100 K1
Y10 X10
— | i} {rsT Y10
X13
L} {rRsT M32
{ReT

Lt Lyt [ ] Lt [ [ =] | el L) gt [ ] L) Ll [ ] ) Lgd [ ] L) [ Lgd -] Lyl Lyt Ll Ll - | ]

Convert the reset command of various
requestb signal into pulse

To the various request signal and the
complete signal OFF subroutine
Output the various complete flag status
(LED display)

Data registration processing for
initialization subroutine

« Set the number of bytes of the
registration data

« Set the user control data
(control number)

« Set the initialization command

« Write the data for initialization
(Data No. 8001+)
(Registration to buffer memory)

« Data registration complete flag for
initialization is set

Data registration processing for

connection subroutine

« Set the number of bytes of the
registration data

« Clear the data storage device for
connection

« Set the pager receiver designation
(Notification is not executed)

« Set the telephone number

« Set the space to the remainder of the
telephone number designation area

« Set the rxternal line dialing number (0)
« Set the line type (tone)

« Write the data for connection
(Data No.8002+)
(Registration to buffer memory)

« Data registration complete flag for
connection set

Modem initialization processing subroutine

« Set the initialization request signal

« Initialization request execution flag is set

« When the initialization complete signal
ON, the initialization complete flag is
set and the request signal is reset

« When the initialization/connection
abnormal complete signal ON, the
error code is read and the request
signal is reset
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a1 W40
F 1} {sET Y11
[sET M101
Y11 X12
— 1} fseT N4
X13 0
— | {} {FROMP  HO H221 D101 K
Y11 X12
— | { | {RsT Y11
X13
— | {RsT N42
{RET
52 M32
— | r s —{sMOv  “NO1 TO NO2” D51
{mov HOAOD D56
{wov K1 D150
{mov Ko D151
{mov K6 D152
{sET Mo2
") MO
— | 1 {GP. OUTPUT uo D150 D51 M150
—sET M102
MISO M5!
— | +F {seT M155
{RsT M156
wist
smi {SET 156
{RsT M155
{RsT M92
{RsT M53
{RET
NS5 1
} r 4 fwov X1 D160
M9 NS5
k {rMov Ko D161 K2
{mov K10 D163
{seT M1
o1 ™)
f { {a _IneUT uo D160 D61 160
{SET M103

§ SO S T = N SS N =S R = M S R =o' DU S N = N v R =o R v R v R S R v R v R v T v [ G R G R S R o [ v [ S [ S [ S [ s |

Line connection processing subroutine
« Connection request signal is set

« Connection request execution flag is set

» When the connection in progress signal
ON, the connection complete flag is set
and the request signal is reset

* When the initialization/connection
abnormal complete signal ON, the error
code is read and request signal is reset

Data communication processing subroutine
(Non procedure protocol, transmission)

« Set the transmission data

* Sets the transmission channel to CH1

» Set the number of transmission data
« Sets the transmitting flag
« Executes the transmission request

« Transmission request execution flag
is set

« Transmission normal completion

« Transmission abnormal completion

Data reception processing subroutine
« Sets the data reception channel to CH1

« Reception data read execution flag
is set

« Executes the reception data reading
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— & {SET M165
{RST M166
Mi61
— {SET M166
{RST M165
{RST M91
{RST M56
{RET
M71 N
—t {SET Y12
Y12 X10 X12 X14 Mo
— 3 HF it i } {FROMP HO H221 D105 K1
= D105 J—————SET M7
{SET M73
M73 X14
— t i | {RST Y12
X14
+ {RST M7
{RST M73
{RST M72
{RET
M80 Y12
} HF {RsT Y10
(VN
— {RST Y11
X10
f {SET Y12
X14
} {SET M84
M84 K10
} (T5
LT?
I {RST M84
{SET m83
83 Y1 10 1 14
ﬂl I-F if )ﬁr? )‘-I {RST Y12
Yg oo oy oxp g xw .
T Zdl Zdl Zdl rdi Zdl LMOV KO K1M3
{RST M7
{RST M32
{RST M42
{RST M72
—————— MoV Ko K1M100
{RST m83
{RST M82
{RET
{END

* Received data read normally
completed

* Received data read abnormally
completed

Line disconnection processing subroutine
(Line disconnection from local station)
* Modem disconnection request signal

is set

e When the modem disconnection
completion signal is ON, the error code
is read

o When the normal completion signal is
ON, the line disconnection completion
flag is set

* Modem disconnection request signal
is reset

Subroutine resetting various request
signals and completion signals

® Various request signals are reset

¢ When any completion signal is ON,
the modem disconnection request
signal is set

® To turn OFF the modem disconnection
completion signal, a second is required
after the modem disconnection request
signal is ON.

* When the initialization complete signal
is OFF and the modem disconnection
completion signal is ON, the request
signal is reset

* When the related signals are OFF,
the flag is reset
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(2) Sample program on the connection reception station side
The modem initialization and data communication by the non procedure protocol
are executed by commands from the user.
Before executing this program, perform the following settings (changing the
default values) on the GX Configurator-SC's "Modem function system setting”
screen and register them in the Q series C24. (Settings other than the items
shown below are not required).

Settings on the GX Configurator-SC's "Modem function system
setting/registration" screen

Setting item Setting value
Modem connection channel designation CH1
No-communication interval time designation 2 (min)
Data No. for initialization designation 8001H
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X1E X1F
— | r s (Mo ) Accessible flag is turned ON
MO M1 X} X10 X12 X13 Y10
— | { — +F ras ras rds rds (N30 I Modem initialization enabled flag is
X10 X12 turned ON
I—i o B (W50 ) Exchangeable flag with the partner
N50 X0 Xt Yo station is turned ON
| +F r 45 —+— (451 ) Data transmission enabled flag to the
i partner station turned ON
£ {caLL P1 3 To the data registration processing for
%20 initialization subroutine
— {pLs 31 J Convert the initialization command
M3|1 nao into pulse
— | { | {wov (] K1M3 J Various complete flags after the
modem initialization processing is reset
{RsT N7 ]
{seT M32 3
M32
I —{caLL P3 ] To the modem initialization processing
22 subroutine
— | {PLs 52 J Convert the data communication
52 1 (transmission) command into pulse
! i F {sET MS3 b
M5§L
I {oaLL P51 J To the data transmission processing
X3 subroutine
el {pLs M55 J Convert the reception data read request
X4 into pulse
— »——‘
M55 MO
t i | —{sET W56 ]
MS& To the reception data read processing
— 1 —{caLL P52 1} subroutine
x1& Convert the connection in progress
F— | —{PLF Mo ¥ signal OFF into pulse
x27 (Line disconnection from partner side)
— | —{PLs M81 J Convert the reset command of various
N80 request signal into pulse
— | —{s€r N82 3
MB81
— J
MB2
— F fcaL P8 J To the various request signal and the
SN400 complete signal reset subroutine
it {Mov K2M0 k2vso J Output the various complete flag status
(LED display)
{FEND :w

3-100 3-100
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M
r 4 {Mov K30 00
{mov K1 D1
—[$MOV  "ATE1QOVI&C1&D28H” D2
{sMOv  “18108R2850S0=1" D10
Mo
L F —{To0 HO H1BOO DO K17
[SET M
- LU
—{RET
M3l
— —sET Y10
Hal M100
Y10 X10
— | {1 —{seT 3
X13
— } —[FROMP  HO H221 D100 K1
Y10 X10
— | {RsT Y10
X13
— | {RsT 32
—{ReT
M52 M92
— ——3F —{sMov  “NO2 TO NO1” D51
mov HOAOD DS6
{mov K1 D150
{Mov Ko D151
{wov K6 D152
—{sET M92
M92 MO
[ {cp. ouTPUT o D150 D51 M150
4150 u15)
— | r s {seT 155
——RsT M156
mst_
it [sET 156
{RsT M155
U
{RsT Mo2
{RsT M53
{seT M102
{RET

3-101

Data registration processing for

initialization subroutine

« Sets the number of bytes of the
registration data

« Sets the user control data
(control number)

« Sets the initialization command

» Write the data for initialization
(Data No. 8001+)
(Registration to buffer memory)

« Data registration complete flag for
initialization is set

Modem initialization processing subroutine
« Initialization request signal is set
« Initialization request execution flag is set

* When the initialization complete signal
ON, the initialization complete flag is
set and the request signal is reset

» When the initialization/connection
abnormal complete signal ON, the error
code is read and the request signal
is reset

Data communication processing
subroutine

(Non procedure protocol, transmission)
* Set the transmission data

« Sets the number of transmission data
(words)

 Transmission request execution flag
is set

« Transmission request execution
« Transmission request normal

completion

* Transmission request abnormal
completion

3-101
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P52 M9F1 M5=5 TMov ki D160 Data reception processing subroutine
« Sets the data reception channel to
CH1
{FMOV KO D161 K2
{mov K10 D163
[SET M91 * Sets the data setting completion flag
for reading the receive data
Mo w0 . .
I 1k {GINPUT U0 D160 D61 M160  Executes the receive data reading
{SET M103 * Receive data read execution flag
is set
M160 M161 - . .
— rd {SET M165 « Receive data normal completion
{RST M166
M161 ) )
— {SET M166 « Receive data abnormal completion
{RST M165
{RST M1
{RST M56
{RET
P8 r_vislo Y1 - Resets subroutine of various request
f £l LRST Yio signal and complete signal
« Various request signal is reset
M81 X10 - )
—] } [SET Y12 * When any complete signal ON, the
modem disconnection request signal is
X14 set
} {SET M84
M84 K10
} (T5
* To turn OFF the modem disconnection
T5= [RST ™ completion signal, a second is required
after the modem disconnection request
signal is ON.
{SET M83
M83 Yi2 X10 X12 X14 - « When the initialization complete signal
f 1 B B 1 LRST Y12 OFF and the modem disconnection
iz x10 Xi1 X12 X13 Xi4 complete signal ON, the request signal
ya Iy LK iya s LK I is reset
T Zdl Zdl Zdl Zdl Zdl LMOV KO K1M3 . X X
* When the relation various signal OFF,
the flag is reset
{RST M7
{RST M32
————Mov Ko K1M100
{RsT m83
{RST M82
{RET
{END

3-102 3-102
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3.5.3 Sample program for notification

3-103

Modem initialization and notification are executed by commands from the user.
Before executing this program, perform the following settings (changing the default
values) on the GX Configurator-SC's "Modem function system setting" screen and
register them in the Q series C24. (Settings other than the items shown below are not
required.)

Settings on the GX Configurator-SC's "Modem function system setting/registration”
screen

Setting item Setting value
Modem connection channel designation CH1
Notification execution designation Perform notification
No-communication interval time destination 2 (min)
Data No. for initialization designation 8001H
Data No. for connection designation 8002+
REMARKS

Registration of the modem's initialization data and line connection data, modem
initialization, line connection and notifications are all performed by the sequence
program.

3-103
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XIIE X1

— ,'v‘.F' (W0 ) Accessible flag is turned ON
_ro m} Iy e ?),") x}‘% ?{3 fl,]fo ~(M30 b tMu?r?S(;n(;rlljtialization enabled flag is
X1 X12 x13 Y11 ) .
m:’ ﬁ__{ ? 14 A——f (W40 b I;tlgte;ocno_nsnte?ﬁ]aetﬂe Ofll\?g with the remote
ion is tu
m; —{cALL P1 1 To the data registration processing for
w2 initialization subroutine
W ; ; :
1 ya JCALL P2 To the data registration processing for
i+ LA v : connection subroutine
._32? —{pLs Ngo 1Y Converts the initialization command into pulse
_ﬂaﬂ_n‘alo {wov Ko KiM3 } Various complete flags after the modem
initialization processing is reset
—{RsT LY 3
{seT we1 1
__'.ﬁ‘ feaLL P3 J To the modem initialization processing
) wo subroutine
X24
| | —{pLs 60 X} Converts the notification command into pulse
N8O
—i .'_[ {RsT L ]
{sET M61 X
Me1 I . .
_‘6,_- {eat ] X To the notification processing subroutine
X27
— } {RsT M100 ¥ When the reset command, the complete flag
| is reset
{RrsT M101 ]
SM400 .
e {mov K2MO k2v60 J Output the various complete flag status
(LED display)
{FenD ]
Wi
P1 —F —{wov K30 0o ]} Data registration processing for initialization
subroutine
—{wov K1 D1 3 getts the number of bytes of the registration
ata
. ” « Sets the user control data (control number)
T -
L$wov ATE100VIECTED28H b2 ¥. Sets the initialization command
—{$Mov  “1&10&R285050=1" D10 2
__r?,f {10 HO HIBOO DO K17 J - Write the data for initialization
T (Data No.8001+) (Registration to buffer memory)
—{seT (1] 1} - Data registration complete flag for
initialization is set
{RET 3
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Data registration processing for
connection subroutine
p2 iyd {wov X80 DO « Set the number of bytes of the

registration data
[rov Ko D1 K40 « Clear the data storage device for
connection
{mov K3 D1 « Set the pager receiver designation
(Notification is executed)
{s#ov  “nnnnonnnnn” D2 « Set the telephone number
[swov  ~ ” D7 - Set the space to the remainder of the
telephone number designation area
{wov HO D1 « Set the external line dialing number (0)
{mov K1 D12 « Set the line type (tone)
M2 r - Set the waiting time for the message
J LMoV K80 D23 transmission
[SMOV “1234567890123456" D24 * Set the message
{wov K16 D39 « Set the message length
W « Write the data for connection
I—| I {10 Ho HIB2e DO K41 (Data No. 8002+)
(Registration to buffer memory)
[sET M2 « Data registration complete flag for
connection is set
{sET Y14 « Notification-issued request signal is set
(Initial status)
{ReT
M80 PR . .
P3 — | [SET Y10 Modem initialization processing subroutine
« Initialization request signal is set
[seT M100 « Initialization request execution flag is set
Y10 X10 . o )
— — | {seT M3 * When th_e _|r_1|t|_a||z_at|on complete 5|gnal
ON, the initialization complete flag is
_X|1|3 !‘9 TFRONP  HO H221 D100 K1 set and the request signal is reset
! ' - « When the initialization/connection
Y10 X10 abnormal complete signal ON, the
— t i} {rst Yio error code is read and the request
X13 signal is reset
] | [RsT M8t
{ReT
M60 M40 P . .
P6 '} 1} —{RsT Y14 Notification processing subroutine
« Notification-issued request signal
[sET Wio1 is rgset _(Issue request) .
« Notification execution flag is set
5 " .
11? )El: [sET M6 « When the notification normal complete
signal ON, the notification complete flag is
X186 Mo set and the request signal is set (Initial status)
[l ] It
— 1y LFRONP HO h221 D102 K « When the notification abnormal complete
Y1’4 }51I5 r signal ON, the error code is read and the
— 1t 1SET Yi4 request signal is set (Initial status)
X16
— | {RsT M61
{RET
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4 RECEIVING DATA WITH AN INTERRUPT PROGRAM

In data communication between the Q series C24 and the external device, an interrupt
program can be used to receive data for the following data communication functions.

» Data reception during communication using the non procedure protocol

» Data reception during communication using the bidirectional protocol

This chapter explains a case in which data reception using the following data
communication functions is performed with an interrupt program.

External device

L1

| |
i =
ﬂData transmission

Q series C24 ﬂlnterrupt-issued

Main program |—| }q |—| Main program ‘

Programmable Interrupt program
controller CPU execution

POINT

Receiving data with an interrupt program expedites data reception by the
programmable controller CPU.
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4.1 Settings for Receiving Data Using an Interrupt Program

The following explains the settings for performing data reception with an interrupt
program during communication using the non procedure protocol or bidirectional
protocol.

(1) Setting by GX Developer

The following settings are performed with the interrupt pointer No. of module
screen.

* The interrupt pointer number and quantity (quantity is fixed at 2) for the
programmable controller CPU used for the Q series C24.

+ Assigning correspondence between the programmable controller CPU interrupt
pointer number and the Q series C24 control number (fixed at 0).

Setting by GX Configurator-SC

Perform the following settings in the transmission control and other system
setting screens.

» Specify "Interrupt-issued" in Receive interrupt-issued designation.

POINT

To start the interrupt program, the settings of the "Interrupt pointer No. of module"
in GX Developer and the "System setting" in GX Configurator-SC are required.

4.2 Interrupt Program Startup Timing

The following explains the startup timing for interrupt program when performing data
reception with an interrupt program during communication using the non procedure
protocol or bidirectional protocol.

(1)

()

The startup timing is the same for communication using either the non procedure
protocol or bidirectional protocol.

Receive data from the external device is stored in the reception area of the buffer
memory. When the next input signal rises, the interrupt program is started.

Input signal name CH1 side CH2 side
CHn reception data read request signal X3 XA
CHn reception abnormal detection signal X4 XB
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4.3 Reception Control Method Using an Interrupt Program

150

The following explains the reception control method when receiving data with an
interrupt program during communication using the non procedure protocol or
bidirectional protocol.

I<Data reception using the dedicated instruction,
BUFRCVS instruction (interrupt program)>

FEND l—

SM400
1 |zBUFRCVS| "U0" | K1 [D200 [ Control data
« [D200]: Word count for stored receive data
« [D201]: Receive data
IRET l—
2) 5)
Main program execution A
Interrupt program execution
BUFRCVS instruction

request signal

Reception dataread  y5 1) S 4)
Reception abnormal R A
A : X4 . 1

detection signal \

Buffer memory t

reception area
Reception using bidirectional
protocol

Data reception Response
transmission

1) When data is received from the external device, the receive data is stored in
the buffer memory and the reception data read request signal turns ON.

2) The main program stops executing and the interrupt program starts.

3) The data reception dedicated instruction, BUFRCVS, for the interrupt
program is executed and data is received. (*1)

4) When execution of the BUFRCVS instruction is complete, the reception data
read request signal turns OFF.

5) When execution of the interrupt program is finished, execution of the main
program restarts.

*1 When the reading of receive data using the BUFRCVS instruction is finished,
the following processes are performed.

At normal completion : Programmable controller CPU error flag (SMO)
turns OFF.

At abnormal completion : Programmable controller CPU error flag (SMO)
turns ON.

The error code is stored in the programmable
controller CPU error code (SDO).

For more details on the programmable controller
CPU error flag (SM0) and error codes (SDO0), see
the programmable controller CPU Manual.

4-3
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4.4 Programming

This section explains the programming when data reception is performed with an
interrupt program during communication using the non procedure protocol or
bidirectional protocol.

4.4.1 Program example
The following shows a program example for receiving data using an interrupt program.

(Program condition)
* Interrupt pointer No. of module set by GX Developer
PLC side: Interrupt pointer Start No. = 50,
Interrupt pointer No. of module = 2 (fixed)
* CH1 side interrupt pointer = 150,
CH2 side interrupt pointer = 151
Intelli. module side: Start I/O No. = 0, Start SI No. = 0 (fixed)
 Setting for whether the interrupt program is started by GX Configurator-SC
CH1 side: Issues interrupt (Communication is performed using the non procedure
protocol.)
CH2 side: Does not issue interrupt.

(Program example)
When the Q series C24 1/O signals are X/Y00 to X/Y1F

<Interrupt program enabled >
{Et T} For CH1 side
{FEND ]
¢Normal reception >
150 DX|3 Sets the flag for confirming
I {seT M100 ] normal receptionabnormal
<Abnormal reception N reception in the main program
DX4 ** Resets by the main program
I —{seT wor ]
SHAQO <Reception interrupt program executed>
it —{2. BUFRCVS “uo” K1 D200 J Receives data and stores it in D200
and succeeding addresses
[]RET ] D200 : No. of receive data
From D201 : Receive data
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Data register Buffer memory
D200
D201 .
Reception area
No. of receive data
Receive data
D2nn

POINT

(1) When data reception is performed with an interrupt program, the dedicated
BUFRCVS instruction is used regardless of whether the communication uses
the non procedure protocol or bidirectional protocol. For more details on the
BUFRCVS instruction, see Section 17.2.

(2) Create a program that enables/disables interrupts during execution of the main
program in order to start the interrupt program.
Use the El, DI and IMASK instructions.

4.4.2 Precautions when receiving data with an interrupt program

The following shows the precautionary notes when receiving data with an interrupt
program.

(1) Create an interrupt program for data reception for each interface.

(2) Use GX Configurator-SC to set whether or not the interrupt program is started.
Whether or not the interrupt program is started can also be set with direct writing
to the buffer memory. However, if it is specified during data reception, the interrupt
program will not start.

(3) Do not use the INPUT and BIDIN instructions during execution of the interrupt
program. Always use the BUFRCVS instruction to receive data.

(4) Do not turn the reception data read completion signal (Y1/Y8) ON/OFF during
execution of the interrupt program.

(5) Use always ON (SM400) or direct input signal (DX3, DX4) as the contact signal
when executing the BUFRCVS instruction. (Refer to Section 17.2.)
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(6) After the power supply turns from OFF to ON or the programmable controller CPU
is reset, data cannot be received because the interrupt program is invalidated
during the initial processing of the programmable controller CPU.

For asynchronous data communication with the Q series C24 from the external
device without communication procedure setting, read the data as shown in the
following program.

Q series C24 1/O signals are from X/Y0O0 to X/Y1F

{EI
SM402 X3 MO -
— | | | +F {movp ki DO
X4
{movp K10 D3
{G. INPUT UO DO D10 Mo | After RUN, 1 scan only INPUT
instruction execution
MO M ettt bl
— | +F . Normal completion processing |
L oo ol ooo-- a
M I e e e T T -
} i Abnormal completion processing \
s a
XOF CYOE CH1 error information is
I A TRT
initialized
{FEND
SM400 ; f
| [Z. BURFCYS 0" Ki D200 Recelvled interrupt program
execution
[ IRET
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5 CHANGING SEND AND RECEIVE DATA LENGTH UNITS TO BYTE UNITS
(WORD/BYTES UNITS SETTING)

The word units are used for the data length (count) of the amount of data sent/received
using the following data communication functions in data communication between the
Q series C24 and the external device.

This chapter explains how to change the units (word to byte, byte to word) of the data
length (count) sent/received with the following data communication functions.

The data length units can be set for each Q series C24 interface. The Q series C24
controls the number of data to be transmitted to the external unit and the number of
data when it requests the programmable controller CPU to read the data received from
the external device according to the units set by the user.

(1) Data communication functions and buffer memory related to data
length units
The following lists the data communications functions and buffer memory related
to the data length units.
(The buffer memory addresses in the table are the default value.)

o . Name of buffer memory related to
Data communications function . Reference manual
data length units (Address CH1, CH2)

On-demand data length designation area MELSEC-Q/L MELSEC
MC protocol On-demand function (A1H, 141H) [ Communication Protocol

Reference Manual

Send data count storage area
(400H, 800H)
Non procedure Received data count designation area

protocol ) ) (AdH, 1441H)
Data receive function

Data transmit function

User's manual (Basic)

Receive data count storage area
(600H, AOOH)

. . Send data count storage area
o . Data transmit function
Bidirectional (400H, 800H)

protocol ) ) Receive data count storage area
Data receive function
(600H, AOOH)

User's manual (Basic)

(2) How to change the units of the data length (count)
The units of the data length (count) can be changed using one of the following
procedures.

1) Changing via GX Configurator-SC
The units can be changed on the GX Configurator-SC's system setting
screen.

2) Changing via the programmable controller CPU
The units can be changed with the CSET instruction.
Change the units of the data length (count) according to the explanation in
Section 17.4 of this manual.
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6 CHANGING THE DATA COMMUNICATIONS MONITORING TIMES

The monitoring times are timers used by the Q series C24 to monitor the receiving
interval time between each byte when receiving data from the external device, the
programmable controller CPU processing time, and the time it takes to transmit to the
external device.

The monitoring times can be set for each interface. The Q series C24 uses the
monitoring time set by the user to control data transmission to and reception from the
external device.

Set the monitoring times to match the specifications of the external device.

The Q series C24 monitoring times are listed below.

. Protocol that can monitor the time
Monitoring time Q series C24 Notes
g defaultvalue | 1o Non Bi-
procedure | directional
No-rface.ptloh Format O 0 bytes O O O Transmission time for the set
1) | monitoring time (Infinite wait number of bytes. (depends on
(timer 0) Format 1 X O X the transmission rate)
Response monitoring time For bidirectional protocol, this is
2) %P g 5s O — O . o
(timer 1) valid for transmission only.
Transmission monitoring time ,
3) |,. 3 min O O O —
(timer 2)
4) | Message wait time 0Oms O — — No wait time

(Example) Data communications using an MC protocol

—>—a— 1 byte

Command message
A

Ext | I First data ‘ Last data
e HNonoefl

Programmable

E ./ First data Last data

BjEjEjujaEse

1 I 1 1 1
controller CPU D 3 3t | < . >
i ! i Response message  Qseries C24
\ | | 3> ready to receive
| .
' e y | ' datastate
| Timer 0 monitoring time I 1 | i | 1
! | |
. . ! |
Timer 0 elapsed time reset [Tiner 1 monitoring time [ Timer 2 monitoring time | T HIW gate OFF time
Message wait time Timer 2 elapsed time reset

Timer 1 elapsed time reset



6 CHANGING THE DATA COMMUNICATIONS MONITORING TIMES

6.1 No-reception Monitoring Time (timer 0) Setting

The no-reception monitoring time (timer 0) is the time for clearing the Q series C24 state
when the Q series C24 is placed into the data receive wait state by trouble in the external
device.

The Q series C24 monitors the reception interval in byte units at the start of data
reception from the external device and ends monitoring when the preset last data is
received and repeats this operation.

The following explains the no-reception monitoring time (timer 0) operation.

— « 1 byte
External ! !
device | Data 1 | | Data 2 | ffffffffff | Data n-1 | | Data n |
Programmable | 3 Lo
— <«—Data receive interval
controller CPU i . -
«—— > (depends on the transmission rate, etc.)
 Monitoring

time
T—Elapsed time reset

POINT

(1) One byte is always handled as 12 bits in the no-reception monitoring time
(timer 0), regardless of the transmission setting.

(2) If the non-reception monitoring time (timer 0) was changed in the sequence
program, execute any of the following to enable the changed value.
* Mode switching (Refer to Chapter 15.)
* UINI instruction (Refer to Chapter 17.)
» Programmable controller CPU information clear (Refer to User's Manual

(Basic).)

(1) Q series C24 operation by no reception monitoring time (timer 0)
Monitors the receive interval in byte units and returns the elapsed time to 0 each
time one byte is received.

At time-out, the Q series C24 performs the following processing.

(a) Data communication using MC protocol
« Stores the error code to the MC protocol transmission error code storage
area (buffer memory addresses 25AH, 26AR) for the target interface.
* Transmits a NAK message to the external device and enters the
command message receive wait state.
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(b) Data communications using non procedure protocol (Format 0)
1) Data communications not using user frames

» Passes the receive data up to time-out to the Q series C24.

« Stores the error code to the data receive result storage area (buffer
memory addresses 258H, 268H) for the target interface and turns on
the reception abnormal detection signal (X4, XB) and waits to receive
the next data.

(Example) Receiving according to the received complete code
(Received complete code: CR + LF (ODOAH))
When the LF is not received within the set time for timer 0
after reception of the CR, the abnormal reception
detection signal to the programmable controller CPU turns
ON and the received data at the CR is stored in the
received data storage area of the buffer memory.

'
—>

Timer 0 E

C | settime '

External device R '
Q series C24 (1) |

Abnormal reception detection signal

(X4/XB)

*1 CRis treated as 1 byte of data included in the message.

2) Data communications using user frames

» When designating the last frame, an arbitrary part of data in the area
starting from the start of the reception of the current message until
time-out is read into the Q series C24, and the data in the last frame
area is ignored (deleted).

« Stores the error code to the data receive result storage area (buffer
memory addresses 258H, 268H) for the target interface and turns on
the reception abnormal detection signal (X4, XB) and waits to receive
the next data.
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(c) Data communication using non procedure protocol (Format 1)

The reception monitoring format 1 of the no-reception monitoring time (timer

0) is used for receiving a message for which the receive complete code and

receive data count has not been preset. This occurs when the no-reception

monitoring time (timer 0) runs out on the non procedure protocol.

+ Data is received by the Q series C24 until the time is out, the receive data
read request signal (X3, XA) turns ON, and the following data reception
waiting condition occurs.

(Example) When receiving using the receive data count (Receive data
count: 4 bytes)
After 3 bytes of data is received, the 3-byte data is stored in the
received data storage area of the buffer memory by the time out
(timer 0) and the receive data read request signal to the
programmable controller CPU turns ON.

——————p
Timer 0
Al B | c| Settime

External device

Q series C24

Receive data read request signal

(X3/XA)

(d) Data communications using bidirectional protocol
* Ignores (deletes) the receive data from the start of reception of the current
message to time-out.
+ Stores the error code to the data receive result storage area (buffer
memory addresses 258H, 268H) for the target interface.
* When the receive data complete, transmits a NAK message to the external
device and waits to receive the next data.
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(2) Changing the no-reception monitoring time (timer 0)

@)

(b)

Changing the no-reception monitoring time (timer 0)

The no-reception monitoring time (timer 0) is designated by the number of
transmitted characters (byte count) corresponding to the data
communication rate set in the interface, and then it is registered on the GX
Configurator-SC's "Transmission control and others system setting" screen.
Adjust or set the value based on the specifications of the external device.

No-reception monitoring time format specification in non procedure protocol
(Format O/Format 1)

The no-reception monitoring time format in non procedure protocol is
specified to use the no-reception monitoring time (timer 0) by the non
procedure protocol and is registered on the "Non procedure system setting"
screen.

REMARKS

1) When changing the no-reception monitoring time (timer 0)
Find the result using the following expression and set the number of bytes or
greater for the no-reception monitoring time (timer 0).

No-reception monitoring time (timer 0) =1 +

Td

Td xVbps
12000
(Round up fractions below decimal point.)

: Maximum delay time for external device output processing (ms)

Vbps: Transmission rate (bps)

(Example) Calculation of no-reception monitoring time (timer 0)

» Transmission rate (Vbps) : 9600bps
+ Maximum delay time for external device output processing (Td) : 50ms

50 % 9600

No-reception monitoring time (timer 0) = 1 + 12000

= 41 bytes

In this case, actual monitoring time is as follows:
41 bytes X 12"/ 9600 X 1000 = 51.25ms

*1 Number of transmit bits per byte (Fixed)
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2) When exchanging data with the external device through the Q series C24 RS-
422/485 interface and changing the no-reception monitoring time (timer 0)

(Td + T1) X Vbps
12000
(Round up fractions below decimal point.)

No-reception monitoring time (timer 0) = 1 +

Td : Maximum delay time for external device output processing (ms)
T1 : External device side H/W gate OFF time (ms)
Vbps: Transmission rate (bps)
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6.2 Response Monitoring Time (timer 1) Setting

The response monitoring time (timer 1) clears the receive wait state of the device that
receives the response message when trouble in the device that received the message
does not return a response message (result) to the external device.

When the Q series C24 receives a message from the external device, it monitors the
programmable controller CPU processing time up to the start of transmission of the
response message to the external device.

When a message was received, it monitors the external device processing time up to
the start of reception of the response message from the external device.

The following describes the response monitoring time (timer 1) operation.

1
—> «— 1 byte
External i
device | Data 1 | | Data 2 | ---------- | Data n-1 | Data n |
Programmable . | o
controller CPU - «— Data receive interval
— (depends on the transmission rate, etc.)

|
Monitoring |
|

I
! time

T— Elapsed time reset
* If on-demand data is transmitted before a response message during data

communications using a MC protocol, the time up to the start of transmission of the
on-demand data is monitored.

External [ Command |
device message

Programmable ! On-demand data Response
controller CPU i | message

— Monitoring time
| 1

t

Elapsed time reset

(1) Q series C24 operation by response monitoring time (timer 1)

(&) When response monitoring time (timer 1) set to Oms
After receiving a message, the Q series C24 does not monitor the time up to
the start of transmission of a response message to the external device, but
waits infinitely.
After transmitting a message, the Q series C24 does not monitor the time up
to the start of reception of the response message from the external device,
but waits infinitely.

(b) When response monitoring time (timer 1) is set to 100 ms or longer
After receiving a message, the Q series C24 monitors the time up to the start
of transmission of a response message to the external device and returns
the elapsed time to 0 at the start of transmission.
After transmitting a message, the Q series C24 monitors the time up to the
start of reception of the response message from the external device and
returns the elapsed time to 0 at the start of reception.
At time-out, the Q series C24 performs the following processing.

1) Data communications using a MC protocol

+ Stores the error code to the MC protocol transmit error code storage
area (buffer memory addresses 25AH, 26AH) for the target interface.

» Transmits a response message (NAK message) to the external device
and waits to receive the next command message.
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2) Data communications using bidirectional protocol
« Stores the error code to the data transmission result storage area
(buffer memory addresses 257H, 267H) for the target interface and
performs transmission processing abnormal completion.
* While waiting to transmit a response message, the Q series C24 does
not check the response monitoring time.

(2) Changing the response monitoring time (timer 1)
The response monitoring time (timer 1) is registered on the GX Configurator-SC's
"Transmission control and others system setting" screen. For data

communication using the MC protocol, set the response monitoring time so that it
is longer than the message wait time. (1)

*1 The message wait time is designated at the following locations.
* A compatible 1C frame: Designate in a command message
* QnA compatible 2C/3C/4C frame: GX Configurator-SC "MC protocol
system setting" screen

POINT

When changing the response monitoring time (timer 1) default value (5 s), observe
the following precautions.

(1) Data communications using an MC protocol

In any of the following cases make the default value the message wait time
described in Section 6.4, or longer.

(a) When designating the monitor conditions with the following functions, set
the maximum time matched to system operation.
* Word units random read (Refer to the MELSEC-Q/L MELSEC
Communication Protocol Reference Manual.)
» Device memory monitor (Refer to the MELSEC-Q/L MELSEC
Communication Protocol Reference Manual.)

(b) Access other than (a) above
1) When accessing a station connected (including multidrop link) to an
external device, set the following value, or longer.

Response monitoring time > = Maximum number of scans required to process
the command used X connected station scan
time

2) When accessing another station over a network system, set the default
value to infinity or the following time, or longer.

Response monitoring time > = Maximum number of scans required to process
the command used X communications time

When setting the default value to infinity, check the external device
response wait time and initialize the Q series C24 transmission
sequence when time-out is generated. (Refer to the section describing
"Contents of data designation item" of each frame in the MELSEC-Q/L
MELSEC Communication Protocol Reference Manual.)

* Refer to the MELSEC-Q/L MELSEC Communication Protocol Reference

Manual for the maximum number of scans and the communication time
required by processing.

6-8
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POINT

(2) Data communications using bidirectional protocol
Set the default value to the following time, or longer.
(Sequence scan time X 2) + 100 ms
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6.3 Transmission Monitoring Time (timer 2) Setting

The transmission monitoring time (timer 2) clears the wait state when the Q series C24
that is to transmit a message or response message (result) has entered the
transmission end wait state due to trouble in the external device.

When the Q series C24 transmits a message, it monitors the wait time up to the end of
transmission of the message.

When the Q series C24 received a message from the external device, it monitors the
wait time up to the end of transmission of the response message.

The following explains the transmission monitoring time (timer 2) operation.

Extgrnal Response
device Message message
Programmable xsszggze | | Message

controller CPU ' ; !
|

Monitoring '} :‘ Monitoring
time ‘ ! time '
Elapsed time reset

* If on-demand data is transmitted before a response message during data
communications using an MC protocol, each time is monitored.

External ommand
device message

Response

Programmable On-demand data

controller CPU ! l message !
" Monitoring " Monitoring |
! time . time .

.t

(1) Q series C24 operation by transmission monitoring time (timer 2)

(@) When transmission monitoring time (timer 2) is set to Oms
The time until transmission of the message or response message is not
monitored.
If the Q series C24 cannot transmit, it waits infinitely.

Elapsed time reset

(b) When transmission monitoring time (timer 2) is set to 100 ms or longer
Monitors the time from completion of message or response message
transmission preparations to the end of transmission and returns the
elapsed time to 0 at the end of transmission.

At time-out, the Q series C24 performs the following processing.

1) Data communications using MC protocol

» While waiting for the end of transmission of the response message, the Q
series C24 stores the error code to the data transmission result storage
area (buffer memory addresses 257H, 267H) for the target interface.

The Q series C24 enters the state in which it waits to receive the next
command message without sending a response message (NAK
message) to the external device.

* During on-demand data transmission, the Q series C24 stores the error
code to the on-demand execution result storage area (buffer memory
addresses 256H, 266H) for the target interface.

* If transmission was terminated midway in either of the cases above, the Q
series C24 does not transmit the remaining data.
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2) Data communications using non procedure protocol or bidirectional
protocol

» While waiting for the end of transmission of a message, the Q series
C24 stores the error code to the data transmission result storage area
(buffer memory addresses 257H, 267H) for the target interface and
performs transmission processing abnormal completion.

If message transmission was terminated midway, the Q series C24
does not transmit the remaining data.

+ If waiting for the end of transmission of a response message, the Q
series C24 stores the error code to the data receive result storage
area (buffer memory addresses 258H, 268H) for the target device and
turns on the reception abnormal detection signal (X4, XB). (*1)
When the receive data read complete, the Q series C24 turns off the
reception abnormal detection signal (X4, XB) and waits to receive the
next command.

If transmission of the response message was terminated midway, the
Q series C24 does not transmit the remaining data.
*1 When communicating using bidirectional protocol, it stores the error code in
the data receive result storage area for the target interface. (The reception
abnormal detection signal does not turn on.)

(2) Changing the transmission monitoring time (timer 2)
The transmission monitoring time (timer 2) is registered on the GX Configurator-
SC's "Transmission control and others system setting" screen.

POINT

The transmission monitoring time (timer 2) monitors the transmission termination

time when the following states are generated.

* When DTR/DSR signal control is used and the DR (DSR) signal is turned off
(See Section 7.1.)

* When DC1/DC3 receive control is used and DC3 is received (See Section 7.2.)

* When the RS-232 interface CS (CTS) signal is turned off (Refer to the User's

Manual (Basic).)
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REMARKS

Criteria when changing the transmission monitoring time (time 2) setting
Find the transmission monitoring time (timer 2) time from the maximum delay time
of external device message receive processing or response message transmission
processing and the transmission time/byte (t) and change the set value.
* Number of bytes transmitted/second (n) = Transmission rate/number of
transmit bits/byte
+ Transmission time/byte (t) = 1000 (ms)/number of bytes transmitted/s (n)
+ Transmission monitoring time (timer 2) = (Maximum external device processing
delay time) + (transmission time/byte
(t) X transmit byte count)
...... 100 ms units truncated
Under the following conditions, the transmission monitoring time (timer 2) is set to
300 ms

* Transmission rate : 9600 bps

* Number of transmit bits/byte : 11 (start bit: 1, data bits: 8, stop bits: 2)
* Maximum processing delay time : 200 ms

* Transmit byte count : 3 bytes
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6.4 Message Wait Time Setting

The message wait time is used during data communications using a MC protocol.

It is the time for an external device that cannot receive the data immediately after it has
been transmitted.

When the Q series C24 transmits a response message in reply to a command
message received from the external device, transmission of the response message is
delayed by the message wait time, or longer.

The following explains the message wait time operation for data communications using
QnA compatible 2C/3C/4C frame. (For A compatible 1C frames, the message wait time
is designated in the command message.)

External Command
device message

Programmable Response
controller CPU : ‘ message

; 'Message wait time

(1) Q series C24 operation by message wait time

1) When message wait time is 0 ms
If a response message can be transmitted, the Q series C24 immediately
transmits the response message. A transmission wait time is not set.

2) When the message wait time is 10 ms or longer
If a response message can be transmitted, and the message wait time after
reception of the command message has elapsed, the Q series C24 transmits
the response message.

(2) Changing the transmission wait time
The transmission wait time is registered on the GX Configurator-SC's "MC
protocol system setting" screen

POINT |

(1) If the external device that must wait a certain time before it can receive a
response message after a command message was transmitted, set the
message wait time as explained above.

Especially, for data communications with an external device connected to the
Q series C24 RS-422/485 interface, set the message wait time to the external
device hardware gate OFF time or longer.

(2) The message wait time described here is the time for data communications
using QnA compatible 2C/3C/4C frame.
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7 DATA COMMUNICATIONS USING DC CODE TRANSMISSION CONTROL

The transmission control function controls (termination, restart) the transmission and
reception of data between the Q series C24 and external device by turning transmission
control signals on and off, or by transmitting and receiving DC codes (DC1, DC2, DC3,
DC4), or informs the range of validity for the data to the external device.

The transmission control function can be set for each Q series C24 interface. The Q
series C24 uses the transmission control function set by the user to control data
communications with external devices.

Set the transmission control function to match the specifications of the external device.

The table below lists the Q series C24 transmission control functions.

Interface that can
L Protocol that can be controlled
Transmission . be controlled
. Kind of control Note
control function Non e
232 422/485 MC Bidirectional
procedure
Cannot be used
. DTR control — —
DTR/DSR1 signal o — © simultaneously with
control * Ignored DC control
DSR control (Ig ) O O O .
One is selected.

RS/CS signal control * 2 O — O O O Normal control.

The cable wiring
depends on whether
or not control is used.

CD signal control *2 _

9 O O O O With half-duplex
communications,
control is necessary.

DC1/DC3 transmission O

control c tb J

DC1/DC3 reception si?nnur:;neillj:f with
DC code control | control O O O . y
w1 — O O DTR/DSR signal

DC2/DC4 transmission

irol @) @) @) control.
con One is selected.
DC2/DCA4 reception
@) O O
control

O : Possible (transmission control used)
—  Invalid

*1 When using full-duplex communications with bidirectional protocol data
communications, refer to the User's Manual (Basic).

*2 Refer to the User's Manual (Basic) and check Q series C24 operation according to
the RS (RTS) signal and CS (CTS) signal control contents and CD terminal check
designation.

POINT

When the Q series C24 is started, DTR/DSR signal control and RS/CS signal
control are enabled.
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7.1 Control Contents of DTR/DSR (ER/DR) Signal Control

This control uses the RS-232 interface DTR/DSR signals to inform the external device
whether or not the local station is ready to receive data.

The Q series C24 uses the ER (DTR) signal to inform the external device whether or
not the local station is ready to receive data and uses the DR (DSR) signal to check if
the external device is ready to receive data.

(Example)

(Terminate) (Restart)...Continue

External device | Data 1-1 ; A Data 1-2 /

Programmable Data 1-2 Data 2-2
controller CPU (Terminate)((Restart)... Continue
ER(DTR) signal \ j

DR(DSR) signal

(1) Q series C24 DTR control

(a) Qseries C24 DTR control
The Q series C24 uses the ER (DTR) signal to inform the external device
whether or not it is ready to receive data.
The data transmitted from the external device by non procedure protocol is
stored to the buffer memory receive data storage area through the OS area.
(Refer to the User's Manual (Basic).)
For the following conditions, the receive data is temporarily stored to the
OS area and is transferred to the receive data storage area when the
present receive data read processing is complete.

1) Receive data size exceeds the size of the buffer memory area when
"receive data storage area < receive data length data" was received.
2) The data was received before the sequence program read the
previously received data.
The Q series C24 turns the ER (DTR) signal on/off as listed below,
depending on the size of the vacant OS area.
* Vacant area 64 bytes (default) or less ......... OFF
» Vacant area 263 bytes (default) or more ..... ON

ON ON
ER(DTR) signal OFF‘ : OFF ;

[ON : Ready to receive ] 1
OFF : Not ready to receive
Receive preparations

complete Q series C24 Q series C24
(OS area) (OS area)
k3 x
(Data storage),
8448 (Data storage) 8448
bytes bytes
64 bytes Vacant area 263 bytes
Vacant area I | or more
- i (default)
(default)

[After read complete from]
sequence program

7-2 7-2
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(b) Specification of free OS area
The limit of free OS area for data reception under the DTR/DSR (ER/DR)
signal control is specified in GX Configurator-SC's "Transmission control
and others system setting".
When it reaches the limit, this status is notified to disable data reception.
The set values must satisfy the following condition.

"Transmission control start free area < Transmission control end free area"

1) Transmission control start free area specification (Address:
20121/2112H)
Specifies an available capacity in the OS area so that the full status is
notified to disable the data reception (ER (DTR) signal is OFF).
» Transmission control start free area: 64 to 4095 (Default: 64)

2) Transmission control end free area specification (Address:
2013H/2113H)
Specifies an available capacity in the OS area so that data reception is
enabled by notification (ER (DTR) signal is ON).
« Transmission control end free area: 263 to 4096 (Default: 263)

REMARKS

» "Receive data clear" described in User's Manual (Basic) clears the data stored in
the OS area. (The receive area in the buffer memory is not cleared.)

« If more data is received when the OS area mentioned above are 0 bytes, an SIO
error is generated and the data received until the OS area becomes vacant is
ignored. At this time, the SIO signal is turned on. (Refer to the User's Manual
(Basic).)

(2) Q series C24 DSR control

The Q series C24 uses the DSR signal to detect whether or not the external

device is ready to receive data and to control data transmission to the external

device as shown below, depending on whether the DSR is on/off.

1) If the DSR signal is ON and there is send data, the Q series C24 transmits it
to the external device.

2) If the DSR signal is OFF, even if there is send data, the Q series C24 does
not transmit it to the external device.
When the DSR signal is turned on, the Q series C24 transmits the send data
to the external device.
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7.2 Control Contents of DC Code Control

This control uses the Q series C24 transmission control data to inform the external
device whether or not local station is ready to receive data and the valid range of the
send and receive data.

The four kinds of Q series C24 DC code control shown below are available. These
control functions can be used simultaneously.

(1) DC1/DC3 transmission control, DC1/DC3 reception control

The Q series C24 informs the external device whether or not local station is ready

to receive data by transmitting the DC1 and DC3 signals and checks whether or

not the external device is ready to receive data by receiving the DC1 and DC3

signals.

DC1...Control data that informs the external device that the Q series C24 is ready
to receive data

DC3... Control data that informs the external device that the Q series C24 is not
ready to receive data

(Example)

(Terminate)  (Restart)...Continue C c

External device Data 1-1 ;I ,| Data 1-2 3 1
D } D ) - >:| X| R
Programmable c c Data 2-1 Data 2-2

controller CPU 3 1 (Terminate) (Restart)...Continue

(a) Q Series C24 DC1/DC3 transmission control and free OS area specification
The control is performed in the same as those described in Section 7.1 (1)
DTR control and the free OS area specification are the same as those
described in Section 7.1 (1) (b).

The Q series C24 transmits DC1 or DC3 to the external device instead of
turning the ER (DTR) signal on/off.

For the DC1 and DC3 transmit timing, replace ER (DTR) signal ON/OFF as

listed below.

(DTR control) (DC1, DC3 transmission control)

ER (DTR) signal OFF= DC3 transmit ...... Transmitted when the vacant OS
area drops to 64 bytes (default) or
less

ER (DTR) signal ON = DC1 transmit ....... Transmitted when the vacant OS
area reaches 263 bytes (default)

or more
External device Data Data (
Programmable D D )
controller CPU g ?
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REMARKS

» "Receive data clear" described in the User's Manual (Basic) clears the data stored
in the OS area.

« If more data is received when the vacant OS area mentioned above is 0 bytes, an
SIO error is generated and the data received until the OS area becomes vacant is
ignored. At this time, the SIO LED is turned on. (Refer to the User's Manual
(Basic).)

(b) Q series C24 DC1/DC3 reception control contents
1) When the Q series C24 receives DC3 from the external device, it
terminates data transmission.
The sequence program cannot read the received DC3 signal.

2) When the Q series C24 receives DC1 from the external device, it
restarts data transmission.
(The Q series C24 resumes transmission from the data terminated on
DC3 reception.)
The sequence program cannot read the received DC1 signal.

D D
C C
External device 3 1

Q series C24 Data Data

3) Once DC1 is received, subsequent DC1 are ignored and are removed
from the receive data.

POINT

(1) Inthe DC1/DC3 transmission/reception control, the state of the Q series C24 is
as follows at the time of power-on, reset or mode switching of the CPU, or the
UINI instruction execution.

(2) DC1 is not transmitted to the external device.
 This is the same state as when DC1 was transmitted.
* The same state as when DC1 was received even if DC1 is not received from
the external device.

(2) DC2/DC4 transmission control, DC2/DC4 reception control
The Q series C24 encloses the send data from the local station in the DC2 and
DC4 codes and transmits it to the external device and processes the data
received from an external device enclosed in the DC2 and DC4 codes as valid
data.
DC2...Control data that informs the external device that the data following it is
the start of the valid data
DC4...Control data that informs the external device that the data immediately
preceding it is the end of the valid data

(Example)
External device | DCZ| Data | DC4| DC2| Data (
Programmable |DCZ| Data |DC4|

controller CPU
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(a) Q series C24 DC2/DC4 transmission control contents
When transmitting data to an external device, the Q series C24 adds the
DC2 code to the head of the send data and the DC4 code to the end of the

send data.
External device («

Programmable Y : = : ;

controller CPU LS LS
D D D|E, & . . o D
c Data c CN:%IDatalﬁic
2 4 21Q g | g 4

= LD

Transmit order Transmit order
(Non procedure protocol) (Bidirectional protocol)

*The DC2 and DC4 code are also added when MC protocol is used.

(b) Q series C24 DC2/DC4 reception control contents
1) When the Q series C24 receives DC2 from the external device, it
processes the receive data up to DC4 as valid data.
The sequence program cannot read the received DC2 code.
2) When the Q series C24 receives DC4, it ignores the receive data up to
immediately before DC2 as invalid data.
The sequence program cannot read the received DC4 code.

(Non procedure protocol) *1

D D Arbitrar D D
C Data C data y C Data C
2 4 2 4
External device A
Programmable
controller CPU Stored to Q series C24 Ignored by Stored to Q series C24
buffer memory or OS area the Q series C24 buffer memory or OS area

3) Once DC2 is received, subsequent DC2 are ignored and are removed
from the receive data.

I I —
S © = x
k1 MC protocol A bple| 2 S < z L é o|D
compatible 1C frame External | C | N 5 o E = g © B|C
format 1 device 21Q © o o 8 < g © 4
0 o o} O ®»
=
| |

(3) The transmission control method and changing the DC code
Switching between DC code control method and DTR/DSR control as well as
changing of the DC code are registered on the GX Configurator-SC's
"Transmission control and others system setting" screen.
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7.3 Precautions when Using the Transmission Control Functions

The following describes the precautions to be observed when using the Q series C24
transmission control functions.

(1) Agreement between external device and programmable controller

(2)

)

CPU
The external device and programmable controller CPU must agree to the
following.
1) Whether or not a transmission control function is to be used. If a control
function is used, which control is to be used for data communications.
2) Control timing.
3) DC1 to DC4 codes when DC control is performed.
(The DC1 to DC4 codes used can be arbitrarily changed.)

Transmission control function usage conditions

1) DTR/DSR control and DC code control cannot be used at the same time.
Select one of them using the GX Configurator-SC registration.

2) When using DTR/DSR control, connect the Q series C24 ER (DTR) and DR
(DSR) signals to the external device.

Transmission control function setting

Set a transmission control function that can control the target interface.

If a function that cannot control the target interface is set, the set contents are
invalid.

Setting of transmission control function during linked operation
When the two Q series C24 interfaces are linked (refer to User's Manual (Basic)),
set the transmission control function of only the interface that must be controlled.
Set the other interface to "Do not use transmission control function" (set value
when directly set to the buffer memory: 0001H).

DC code control

1) DC1/DC3 transmission control and DC1/DC3 reception control are possible
when full-duplex communications is used to communicate data between the
Q series C24 and external devices.
Do not use DC1/DC3 control with half-duplex communications.

2) The same data as the DC1 to DC4 codes cannot be included in the user data.
To handle the same data as a DC code as user data, do the following.
* Use DTR/DSR control.
» Change the DC code.
* Do not use the transmission control functions.
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POINT

If the user data received from the external device includes the relevant DC code
when DC1/DC3 reception control and DC2/DC4 reception control are used, the Q
series C24 uses the corresponding DC code control.

If the user data transmitted from the programmable controller CPU includes a DC
code, it is sent unchanged.

(6) Handling of ER (DTR) and DR (DSR) signals when DTR/DSR
control is not used
When the DTR/DSR control function is not used, the Q series C24 handles the
ER (DTR) and DR (DSR) signals as described below.
1) Leaves the ER (DTR) signal ON.
2) Ignores the DR (DSR) signal ON/OFF state.
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8 DATA COMMUNICATIONS USING HALF-DUPLEX COMMUNICATIONS

For data communications between the Q series C24 and an external device using the
RS-232 interface, it is set so that the Q series C24 and the external device do not
transmit data at the same time.

The QJ71C24 (N)-R2 can be set for each interface.

When the Q series C24 is started, full-duplex communications is set. The user can
change the communications method to match the specifications of the external device.

POINT

Since half-duplex communications does not have to be set in the following cases,

you do not have to read this section.

(1) When data is only transmitted or receive during non procedure protocol data
communications.

(2) When it is designated in the external device that no data transmission is
performed from the external device to the Q series C24 unless so directed by

the Q series C24.

8.1 Half-duplex Communications

The following describes the differences between full-duplex communications and half-
duplex communications.

Since the Q series C24 uses the communications method designated by the user to
control programmable controller CPU communications, control by sequence program
is unnecessary.

(1) Full-duplex communications
This communication method uses telephone conversation format image to
communicate data with the external device.
The Q series C24 can receive data while transmitting data to the external device.
It can also transmit data while receiving data from the external device.

External device Data A-1 Data A-2

Programmable | Data B-1 | | Data B-2 |
controller CPU

(2) Half-duplex communications
This communications method uses transceiver conversation format image to
communicate data with the external device.
If the Q series C24 receives data from the external device while transmitting data
to the external device, it controls data transmission and reception according to
"Simultaneous transmission priority/non-priority designation”.
The Q series C24 does not transmit data while it is receiving data from the
external device.

External device Data A-1 Data A-2

Programmable | Data B-1 | | Data B-2 |
controller CPU
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8.2 Data Transmission and Reception Timing

Programmable
controller CPU
<—— SD(TXD) (Send Data) \ /
RS(RTS)
(Send Request) ”j\ / >
CS(CTS)

—— CD(DCD)

—» RD(RXD)

Half-duplex communications uses the Q series C24 RS-232 interface CD (DCD) and

RS (RTS) signals to control communications.

If the external device can transmit and receive data according to ON/OFF of the Q

series C24 RS (RTS) and CD (DCD) signals as shown below, half-duplex

communications is possible.

RS (RTS) signal ............ The Q series C24 turns ON/OFF this signal as shown below.
When data is transmitted from the Q series C24, this signal is
turned ON. When transmission is complete, this signal is
turned OFF.

CD (DCD) signal ........... Turn ON/OFF this signal using the external device as shown
below.

To transmit data from the external device, turn ON this signal.
When transmission is complete, turn OFF this signal.

The following describes the half-duplex communications data transmission and
reception timings by Q series C24 CD (DCD) signal and RS (RTS) signal.

(1) Timing when transmitting data from external device
Transmit data by controlling the Q series C24 CD (DCD) signal according to the
"simultaneous transmission priority/non-priority designation" registered in
"Transmission control and others system setting" screen of GX Configurator-SC.

(@) When Q series C24 is designated "priority"

Terminate data  Retransmission

'—“/ transmission.
External device W Data‘ B Data B

Since the Q series C24
has priority, it continues
to transmit even if the
CD(DCD) signal is

turned ON.

Store this data at the
external device.

(Send possible) \ /

2)

The Q series C24
ignores the receive

Data A 3) data. (*1)
Data B

(Data Carrier Detect)

(Receive Data)

1) When transmit data, check the RS (RTS) signal. If the RS (RTS) signal
is OFF, turn on the CD (DCD) signal. If the RS (RTS) signal is ON, wait
until it is turned OFF, then turn ON the CD (DCD) signal.

2) Transmit data after turning ON the CD (DCD) signal.

3) After data transmission is complete, turn off the CD (DCD) signal.

4) Ifthe RS (RTS) signal is turned ON during data transmission, terminate
data transmission and turn OFF the CD (DCD) signal and perform data
reception processing. (Simultaneous transmission generated)

5) After transmission from the Q series C24 is complete, retransmit all the
data terminated at step 4.

%

=N

Take the following measures between the communicating devices as a

countermeasure against ignoring of the receive data by the Q series C24.

» Transmit and receive a response message in reply to data transmission

» Retransmit the data due to response message time-out check or generation
of a time-out error (external device side)

8-2
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(b) When Q series C24 is designated "non-priority"

Continue data
transmission.
External device % Data A }\ Data B

T
Programmable Data C-1 Data C-2
controller CPU

Since the Q series C24 Retransmission
does not have priority,
when the CD(DCD) signal For transmission data,
is turned ON, it terminates ~ see (2) in this section.

fmm  transmission.
- f “ ”".m—_"”m—
SD(TXD) (Send Data) Data C-1_ Data C-2

RS(RTS) ﬁ|
(Send Request)
CS(CTS)

(Send Possible)

—— CD(DCD)
(Data Carrier Detect) The Q series C24 stores

the receive data.

——— RD(RXD)
(Receive Data)

The contents of steps 4 and 5 below are different from those of item (a).

1) When transmitting data, check the RS (RTS) signal. If the RS (RTS)
signal is OFF, turn ON the CD (DCD) signal. If the RS (RTS) signal is
ON, wait until it is turned OFF, then turn ON the CD (DCD) signal.

2) Transmit data after turning ON the CD (DCD) signal.

3) After data transmission is complete, turn OFF the CD (DCD) signal.

4) Keep transmitting data from the external device to the Q series C24
even if the RS (RTS) signal is turned ON during data transmission.
(Simultaneous transmission generated)

5) After transmission from the external device is complete, data is
transmitted from the Q series C24 to the external device. (See (2) in
this section.)

REMARKS

When using the DTR/DSR transmission control function described in Chapter 7,

transmit data from the external device to the Q series C24 as shown below in both

cases (a) and (b) above.

* When the Q series C24 ER (DTR) signal is turned OFF, terminate data
transmission.

* When the Q series C24 ER (DTR) signal is turned ON after data transmission is
terminated, restart data transmission (transmit from the terminated data).
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(2) Timing when data is transmitted from the Q series C24
The Q series C24 RS (RTS) signal is controlled and data is transmitted according
to the "simultaneous transmission priority/non-priority" value registered in
"Transmission control and others system setting" screen of GX Configurator-SC.

(@) When Q series C24 is designated "priority"

Terminate data
transmission

External device Data C-1 Data C

|
Send Send
request request
AN

Retransmission

Programmable
controller CPU

Data B

Since the Q series C24
has priority, it continues
to transmit even if the
CD(DCD) signal is

turned ON.
g

Time for

transmitting Store this data at the

external device.

<+«—— SD(TXD) (Send Data)

<+«— RS(RTS)
(Send Request)
CS(CTS)
(Send Possible)

CD check
—— CD(DCD)

(Data Carrier Detect)

RD(RXD) Data C-1 Data C
(Receive Data) T
The Q series C24 ignores  The Q series C24
the receive data. (*1) stores the receive data.

1) When transmitting data, check the Q series C24 CD (DCD) signal. If the
CD (DCD) signal is OFF, turn on the Q series C24 RS (RTS) signal.

If the CD (DCD) signal is ON, wait until it is turned OFF, then turn ON
the RS (RTS) signal.

2) Transmit the data after turning ON the RS (RTS) signal.

3) After data transmission is complete, turn off the RS (RTS) signal.

4) Keep transmitting data from the Q series C24 to the external device
even if the CD (DCD) signal is turned ON during data transmission.
(Simultaneous transmission generated)

5) After transmission from the Q series C24 is complete, transmit all the
data terminated at step 4 from the external device to the Q series C24.

*1 Do the following between the communicating devices as a
countermeasure against ignoring of the receive data by the Q series
C24.

* Transmit and receive a response message in reply to data
transmission.

» Time-out check of the response message and data transmission due
to time-out error (external device side).



8 DATA COMMUNICATIONS USING HALF-DUPLEX COMMUNICATIONS

(b) When Q series C24 is designated "non-priority"

Continue data transmission.
External device Data C

T
Programmable Data B Data B
<
Time for Send
transmitting request
—»| |2 characters

controller CPU
Since the Q series C24 (*2)
does not have priority, when
the CD(DCD) signal is turned ON
it terminates transmission.

Data B /" Data B

<«——SD(TXD) (Send Data)

+<—RS(RTS)
(Send Request)
CS(CTS)
(Send Possible)

)
1/ CD check

CD check

CD check CD check
—>CD(DCD)

(Data Carrier Detect)

— ~RD(RXD) Data C

(Receive Data)

01
-+ <«Transmission wait time
*

1)

The Q series C24 stores the receive data.

The contents of steps 4 and 5 below are different from those of item (a).

1) When transmitting data, check the Q series C24 CD (DCD) signal. If the
CD (DCD) signal is off, turn on the Q series C24 RS (RTS) signal.

If the CD (DCD) signal is on, wait until it is turned off, then turn on the RS
(RTS) signal.

2) Transmit the data after turning on the RS (RTS) signal.

3) After data transmission is complete, turn off the RS (RTS) signal.

4) Ifthe CD (DCD) signal is turned on during data transmission, terminate
data transmission and turn off the RS (RTS) signal and perform the
data receive processing. (Simultaneous transmission generated)

5) After transmission from the external device is complete, transmit the data

terminated at step 4 from the beginning or from the last data transmitted.
*2

*1 The data size set to "Simultaneous transmission priority/non-priority" by
GX Configurator-SC is not transmitted.

*2 Transmit from the beginning or from the data transmitted immediately
before transmission was terminated, according to the contents set to
"Retransmission time transmission method by GX Configurator-SC".

REMARKS

When using the DTR/DSR transmission control function described in Chapter 7,

transmit data from the Q series C24 to the external device as shown below in both

cases (a) and (b) above.

* When the Q series C24 DR (DSR) signal is turned OFF, terminate data
transmission.

* When the Q series C24 DR (DSR) signal is turned on after data transmission is
terminated, restart data transmission (transmit from the terminated data).
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8.3 Changing the Communication System

To change the data communication mode from full-duplex communication to half-
duplex communication, registration on the GX Configurator-SC's "Transmission control
and others system setting" screen is required.

The following explains setting items for changing the communication system.

(1)

(2)

)

RS-232 communication system designation
Designate either full-duplex or half-duplex communication.

Simultaneous transmission priority/non-priority designation

When the Q series C24 and the external device start data transmission
simultaneously in half-duplex mode, designate whether to continue (priority) or
stop (non-priority) transmission from the Q series C24.

Designated values "1" to "255" for setting "non-priority" will be the transmission
wait time that elapses from when the resumption of data transmission becomes
available until data is actually sent.

Retransmission time transmission method designation

When "half-duplex communication" and "non-priority" are set as indicated above,
this setting becomes valid. When the Q series C24 and the external device begin
transmission simultaneously, if the Q series C24 stops and then restarts
transmitting, designate whether the stopped message will be transmitted from the
beginning ("resend") or whether transmission will continue after the stopped
message ("not resend").

RS-232 CD terminal check designation
When using half-duplex communication, set the "CD terminal check designation"”
to on.
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8.4 Connector Connections for Half-duplex Communications

The following explains the functions of the connector that connects the Q series C24
and external device when half-duplex communications are used.
Connect the Q series C24 and external device based on (1) and (2) below.

(1) Connect the Q series C24 RS (RTS) signal to one of the external device half-
duplex communications signals (CS (CTS), DR (DSR), or CD (DCD) signal).

(2) Connect the Q series C24 CD (DCD) signal to one of the external device half-
duplex communications signals (RS (RTS) or ER (DTR) signal).

(3) The half-duplex communications described in this section cannot be performed
when an RS-232 and RS-422 converter is used.

(Connection example)

Q series C24 Cable connection and External device
Signal name Pin No. signal direction Signal name
CD(DCD) 1 CD(DCD)
RD(RXD) 2 RD(RXD)
SD(TXD) 3 SD(TXD)
ER(DTR) 4 ER(DTR)
SG 5 < SG
DR(DSR) 6 DR(DSR)
RS(RTS) 7 RS(RTS)
CS(CTS) 8 CS(CTS)
CI(RI) 9 —
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8.5 Half-duplex Communications Precautions

The following describes the precautions to be observed when using half-duplex
communications.

(1) Half-duplex communications system configuration and functions
Half-duplex communications is possible only with a system that connects the
programmable controller CPU and external device in a 1: 1 configuration.

(Half-duplex communications (Half-duplex communications
can be designated) cannot be designated)
External device Extern/a@evice
RS-232 RS-2
CPU CPU CPU CPU

1 M | | -
Qc24 'RS422/485 ’

(2) Agreement and confirmation between external device and
programmable controller CPU
Agree and confirm the following items between the external device and the
programmable controller CPU.
1) Whether or not half-duplex communications can be performed by Q series
C24 RS (RTS) signal and CD (DCD) signal.
2) Q series C24 RS (RTS) signal and CD (DCD) signal ON/OFF timing.
3) Q series C24 and external device data transmission timing.
4) RS-232 cable connection method.

(3) Transmission control
When the transmission control functions described in Chapter 7 are used, DC
code control DC1/DC3 transmission control and DC1/DC3 reception control
cannot be used with half-duplex communications. Therefore, do not designate
them.
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9 CONTENTS AND REGISTRATION OF THE USER FRAMES FOR DATA
COMMUNICATION

User frames are used to register some, or all, of the messages exchanged between an
external device and the Q series C24 in advance and use them to check the send data
or receive data.

The following functions can use Q series C24 user frames to transmit and receive data.
» MC protocol on-demand function. (See Chapter 10.)

» Non procedure protocol data transmit and receive functions. (See Chapter 11.)

Data can be transmitted and received by registering the corresponding user frames to
the Q series C24 in advance to match the data contents that are transmitted and
received between the external device and the Q series C24.

This chapter explains the data that can be registered, the data contents that are
transmitted and received, and registering to the Q series C24 of user frames that can
be used in data communications with the external device.

See Chapters 10 and 11 for a description of how each data communications function
uses the user frames.

9.1 User Frame Types and Contents During Communication

This section explains the kinds of user frames handled by the Q series C24 and the
data contents that are transmitted and received.
The following two kinds of user frames are available. Either kind can be used.

User frame (Frame described in Section 9.1.1)
User frame
(Generic term)

Default registration frame (Frame described in Section 9.1.2)

9.1.1 User frames to be registered and used by the user

The following explains the registered data, data contents that are transmitted and
received, and how the Q series C24 handles user frames registered the Q series C24
Flash ROM or buffer memory by the user.

(1) General description
User frames registered by the user are frames that contain arbitrary data that
matches the specifications of the external device. The data contents are selected
by the user.

(2) User frame registering
(a) Up to 231 user frames can be registered, read, and deleted at the Q series C24.
1) Q series C24 Flash ROM
(number that can be registered: Maximum 200, frame No.: 3E8H to 4AFH)
2) Q series C24 buffer memory
(number that can be registered: Maximum 31, frame No.: 8001H to 801FH)
(b) Up to 80 bytes (80 en characters) of data can be registered as 1 user frame.
(c) User frames can include data for handling the variable data (sum check code,
Q series C24 station No., etc.) shown in (4) as a part of user frames.
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(4)

(d)
(e)
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User frames can be overwritten to the Q series C24 buffer memory. (The old
contents are destroyed.)
The registration destination for the user frame can be divided into the
following usage.
+ After data communication has started, register the user frames without
changes to buffer memory and use. (Frame No: 3E8H to 4AFH)
+ After data communication has started, register the user frames with changes
to buffer memory and use. (Frame No: 8001H to 801FH)

Data that can be registered as user frame
Up to 80 bytes of data can be registered by combining 1 byte of register code
01+ to FEH data and 2 bytes of register code FFH + 00+ to FFH + FFH data.

(@)

(b)

One byte of register code (01H to FEH) data

This is the register code for transmitting and receiving the register code (01H
to FEH) data.

Two bytes of register code (FFH + 00H) to (FFH + FFH) data

This is the register code for transmitting and receiving the variable data
(Sum check code, Q series C24 station No., etc.) shown in (4) as part of the
user frame.

FFH is the register code of the first byte for handling variable data.

Variable data

"Variable data" is the generic term for the following data.

These variable data can be handled as part of a user frame.

» Sum check code whose objective is an arbitrary range in the transmit and
receive messages.

» Horizontal parity code whose objective is a determined range in the transmit
and receive messages.

» Two's complement sum check code whose objective is a determined range in
the transmit and receive messages.

* Q series C24 station No.

* One byte data in data transmission (NULL: Code 00H)
One byte of arbitrary data in data reception. (Used to handle an arbitrary byte
of data as part of the user frame during receiving check by the Q series C24.)

(@)

(b)

Variable data designation method

Variable data is designated by combining write code FFH and the data codes
shown in the table below.

The sum check code, Q series C24 station No., and other variable data can
be handled according to FFH of the first byte and 00H to FFH of the second

byte.

r--Z-"—- [ttty hl

! FFu :OOHtoFFH'

'[f—znd byte

1st byte
Variable data designation contents, data contents transmitted and received,
and handling by the Q series C24
The table below shows the register codes (FFH+00H) to (FFH + FFH)
combinations for handling variable data, the data contents that are

transmitted and received, and how the Q series C24 handles the data.
Combinations other than those listed in the table cannot be registered.
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Changeable data . .
. . . . . Calculation Detailed
register code Data contents transmitted and received/Q series C24 handling . )
range (¢ 3) | explanation
1st byte | 2nd byte
Transmission: Transmits the data code 00H (NUL) data (1 byte).
00w Reception: Skips the given part (1 byte) of the receive user frame. (Skips the check and performs receive 1)
processing.) —
o1 Transmits and receives the station No. set in the GX Developer switch setting as 1-byte binary code data 2)
" | (00H to 1FH).
_04n > 1_| Transmits and receives the horizontal parity code in the calculation range using 1 byte of binary code data __ Range 1
054 *1_|] Transmits and receives the horizontal parity code in the calculation range using 2-byte ASCII code data __ _ o 3)
-0Aw 2 1_| Transmits and receives the horizontal parity code in the calculation range using 1 byte of binary code data_ |
0B+ * 1 | Transmits and receives the horizontal parity code in the calculation range using 2-byte ASCII code data 9
114 k1 Range 1
- ~7 7~ Transmits and receives the two's complement sum check code in the calculation range. 9 4)
FF 174 k1 Range 2
H
E5n * 1 R 3 6
. Transmits and receives the sum check code in the calculation range. * 2 (Except the last one frame) ange )
EBn 3 1 Range 4 7)
BB
L Range 1
LRt
F3u . . . . y
- _F_4_ ---1 Transmits and receives the sum check code in the calculation range. ** 2 5)
H
F6
----- - Range 2
R
FOx
FFu Transmits and receives the register code FFH data (1 byte). —

*1 For usage of the register code, there are restrictions on versions of QJ71C24N(-
R2/R4) and QJ71C24(-R2).
Refer to the Q Corersponding Serial Communication Module User's Manual
(Basic) for how to check the version.

*2 During data communication using a user frame that handles the last frame, the
contents of the "sum check code" set in the transmission setting using the GX
Developer switch setting will be ignored.
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*3 Calculation ranges for the register codes

User frame | User frame User frame | User frame User frame ) User frame
(1st) (2nd) ("n-1"th) ("n"th) (First frame) Arbitrary data (Last frame)
I Register I Register
code code

1 1 1 1 1 1 1
1 1 1
i : | Z I
« Rande 21 y ‘ '
« ange 2 » ‘ Range 2 d
. [Range 2] ; «—{Rangez}———»

(Calculation range when transmitting data)

(Calculation range when receiving data)

When transmitting: Calculation includes everything from the data following the first
frame (first one frame only when multiple user frames have been
specified) to the one immediately before the register code. (Except
the additional code data of the transparent code designation shown
in Chapter 12)

When receiving: Calculation includes everything from the data following the first frame

to the one immediately before the register code. (Except the additional
code data of the transparent code designation shown in Chapter 12)

When transmitting/receiving: Calculation includes everything from the head of the
message to the one immediately before the register code.
(Except the additional code data of the transparent code
designation shown in Chapter 12)

When transmitting: Calculation includes everything from the data following the first
frame (user frame (1st) when multiple frames have been specified)
to the frame preceding the last one (user frame ("n"th) when there
are multiple frames specified).

(Except the additional code data of the transparent code
designation shown in Chapter 12)
When receiving: Calculation includes everything from the data following the first frame
to the frame preceding the last one.
(Except the additional code data of the transparent code designation
shown in Chapter 12)

When transmitting/receiving: Calculation includes everything from the head of the
message to the frame preceding the last one.
(Except the additional code data of the transparent code
designation shown in Chapter 12)
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1) Q series C24 processing corresponding to register codes FFH and 00H

The following uses an example to describe the processing performed

by the Q series C24 when it receives a user frame part corresponding

to register codes FFH and O0H.

Assume that a user frame containing the data codes 02H, FFH, 00H, and

3BH was set as receive user frame No. 3EAH.

* When the Q series C24 receives the 3 bytes of data "STX, arbitrary data
(1 byte), ; ", it processes them as if user frame No. 3EAH was received.

» The Q series C24 does not check the 2 bytes described above.

Receive data —

Receive data
code

—

02H 31H 3BH 41H 42H

Check

If the 02+ and 3B+ data parts match, they are processed as if
user frame No. 3EA+ mentioned above was received

2) Transmission/reception data corresponding to register codes FFH and 01H

The Q series C24 transmits and receives the user frame part
corresponding to register codes FFH and 011 by representing the station
No. set in the GX Developer switch setting as 1-byte binary data. See
the first frame part shown in the illustration in item 3 for an example.

3) Transmission/reception data corresponding to register codes FFH + 04,

FFH + 05H, FFH + OAH, and FFH + OBH.

* For FFH + 04H and FFH + OAH
The horizontal parity code that calculates the range for the
transmission/reception data (message) is expressed as 1 byte of
binary data and then transmitted and received.
The difference between FFH + 041 and FFH + OAH is the difference
in the calculation range.

* For FFH + 05H and FFH + OBH
The horizontal parity code that calculates the range for the
transmission/reception data (message) is expressed as 2-byte
ASCII code data and then transmitted and received from the upper
digit. The difference between FFH + 051 and FFH + OBH is the
difference in the calculation range.

Examples of the transmission and reception data arrangement of the
horizontal parity codes are shown below. (One first frame and one last
frame each)

(Example 2) For register code FFH + 05H

User frame
(first frame)

Arbitrary data

User frame
(last frame)

User frame
(first frame)

User frame
(last frame)

Arbitrary data

User frame  —»|

02+ FF++011,3Bn
‘ -

03+ IFFi+04+,0DH,0A1

User frame

—»{ [02+ FFH+01413Bx 03+,FFr+05+,0DH 0AH

register code

Transmission/ —»
reception
data code

S | Station|
T No. '
X |

0241 00« 13Bw

1314
L
-
Lo

|
1
.
.

3141 3201 ssHE 344

0341 07w 0DwIOAx

register code

E | Horizontal C | L S | Station | | | E | Horizontal C | L
| party | TiNo G| ti2i a4l TR
X X X

:codeEREF | :COdeEREF
I

Transmission/ — |0241 00x 3B

3141 3201 ssHE 344|034 :30HI37H10DH10AH

Calculation
range

reception
data code

Calculation
range
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* How to calculate the horizontal parity code
This is a numeric value obtained by calculating the XOR for the
subject data and then converting it to ASCII code. (In the case of the

example)

"1" (311) 0011 0001

XOR
"2" (32w 0011 0010 = 0000 0011
XOR
"3" (33n) 0011 0011 =0011 0000
XOR
"4" (34n) 0011 0100 = 0000 0100
XOR

"ETX" (03+) 0000 0011 = 0000 0111

|

ASCll code g nyn
(30H) (37H)

4) Transmission/reception data corresponding to register codes FFH+11H
and FFH+17H
The two's complement sum check code that calculates the subject
range for transmission/reception data (message) is expressed as two-
character data in ASCII code, then transmitted and received from the
upper digit.
The difference between (FFH+11H) and (FFH+171H) is the difference
between the calculation ranges.
An example of the contents (arrangement) of the transmission and
reception of the two's complement sum check code is shown below.

(Example) Arrangement of data transmitted and received with the
register code FFH+17H (one first frame and one last frame)

User frame Arbitrary data User frame
(first frame) (last frame)
User frame register code —>| 02+ FFu+0143Bu 034, FF+1740Dx;0Ax |
S ' Station' R El gg8.CiL
T No. s+ |12, 3. 4T &8 .
X | oo X, g8 IR F
| | o L85
I I I | I LEe '
: : Lo L
T ission/, ti | | Ve Voo 1 | [
e e ONIECEPTON > 10241 004 13Bi| 3141 3241 334! 344{ 0311464 36410110

Calculation range J

* How to calculate the two's complement sum check code
The lower 1 byte of the value obtained by adding the subject data as
binary data is converted to a two's complement, then converted to a
hexadecimal ASCII code.
(In the case of the example)

021+001+3BH+31H+32H+33H+34H+03H=10AH - - - - - - Data in the subject range are added
¢ as binary data (hexadecimal)
00001010 ----- -® The lower 1 byte of the above numeric value
is expressed as a binary number
11110110 ----- -8 Reversed, then converted to a two's complement
F_fH ————— -® Converted to a hexadecimal ASCII code
WEn g

(46H) (36H)
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5) Transmission/reception data corresponding to register codes FFH+EEH
to FFH+F9H
The sum check code that calculates the subject range for
transmission/reception data (message) is expressed as the binary
code/ ASCII code data listed below, then transmitted and received.

Register code

Data contents transmitted and received

FFH + EEH or FFH + F4H

The lower 2 bytes of the calculated sum check code are transmitted
and received as 2-byte binary code data.

FFH + FOH or FFH + F6H

The lower byte of the calculated sum check code is transmitted and
received as 1-byte binary code data.

FFH + F1H or FFH + F7H

The lower byte of the calculated sum check code is converted to 2-
digit ASCII code, then transmitted and received.

FFH + F3H or FFH + FOH

The lower 4 bits of the calculated sum check code is converted to 1-
digit ASCII code, then transmitted and received.

An example of the contents (arrangement) of the transmission and reception of the sum check

code is given below.

frame)
User frame Arbitrary data User frame
(first frame) (last frame)
User frame register code —»{ |02+ FFi+0113Bx 03 FFi+F 14,0D1,0Ax] |
S | Station;| L E} sum C| L
T No |G| AL 11(128B0)| T chesk |
X | Lo X| code | R F
| | Lo | b
Transmission/fecepion _y, |5, 1 00, |3B4| 41) 3144 ABx 12031324 01410 0
data code . . . . L I I I

(Example) Arrangement of data transmitted and received (one first frame and one last

=N
|

Ry SR

* How to calculate the sum check code and data contents transmitted
and received

This is

a numeric value obtained by adding data in the above range

as binary data.

(In the case of the example ) (H) (L)

411+ 31H + ABH + 12H + 031 = 0132H

Register code

Data contents transmitted and received (arrangement)

FFH + EEH 01H and 32H are transmitted and received, beginning from 32H.
FFH + FOH 32H is transmitted and received.

FFH + F1H "3" and "2" are transmitted and received, beginning from "3."
FFH + F3H "2" is transmitted and received.

(In the case of the example ) (H) (L)

02H + O0H + 3BH + 41H + 31H + ABH + 121 + 03H = 016FH

Register code

Data contents transmitted and received (arrangement)

FFH, F4H 01H and 6FH are transmitted and received, beginning from 6FH.
FFH, F6H 6FH is transmitted and received.

FFH, F7H "6" and "F" are transmitted and received, beginning from "6".
FFH, FOH "F" is transmitted and received.
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6) Transmission/reception data corresponding to register code FFH+E5H
The sum check code resulted from the calculation of the
transmission/reception data (message) codes except the first one frame
and last one frame is expressed as the ASCII code data and
transmitted or received.

* How to calculate the sum check code
Lower one byte of the sum check value calculated is converted into
2-digit ASCII code data, and used for data transfer.

(Example) Arrangement of data when received

User frame
(Firstframe)
l User frame
Arbitrary data (Last frame)
User frame register —» (o 031 FFriEbn
code ; ;
S | stati . E | Sum
T N‘a"c’" ' Readdata T 1 check
X 0 i X | code
! | ! ! ! ! ]
| | ! | | ! !
0ol1 117710 1310
I I 1 I I 1 1
. . I I 1 I I 1 1
Transmission/ —> | 021|301 311! 311 371! 374 301 | 031 331 ' 30w

reception data code - A
Calculation range |

.
€
1 30r+31H+3 11+ 371+ 374+30H |

=130H

7) Transmission/reception data corresponding to register code FFH+EBH
The sum check code resulted from the calculation of the
transmission/reception data (message) codes, including the first one
frame and excluding the last one frame, is expressed as the ASCII
code data and transmitted or received.

» How to calculate the sum check code
Lower one byte of the sum check value calculated is converted into
2-digit ASCII code data, and used for data transfer.

(Example) Arrangement of data when received

User frame
(First frame)
1

l User frame
Arbit dat:
roltrary aata (Last frame)
User frame register —»(Tozn 031 FFutEBn
code ; ;
S o E | Sum
T | Station Read data T ' check
x | No- 1 X | code
I I I I I 1 1
| | | | | I I
011770 132
| I I | I I I
. i I I i | I I
Transmission/ —> | 02u[30H 311! 314 371! 371 304 [ 03K ' 33H ' 324

reception data code ! K
| Calculation range

" 02++30H+3 1H+314+37H+37H+30H
=132+

'
o
»

'
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9.1.2 Default registration frame (read only)

This frame is registered to the Q series C24 in advance and can be used in the same
way as the other user frames.

(1)

(2)

Overview

The default registration frame is registered in the OS ROM of the Q series C24.
The following table lists one-byte data (codes: 011 to FEH) to a maximum of five-
byte data, which is registered in the frames and can be used for read-only (frame
numbers: 1H to 3E7H). Each of these frames is treated as an user frame.

Default registration frame write data and data contents that are

transmitted and received

The following lists the codes of the register data and the data contents that are

transmitted and received.

Default registration frame No. Register data code Register byte | Frame byte Data contents that ére transmitied and
(Hexadecimal (decimal)) (1st byte to nth byte) count count received
data contents
1w 1) 01H (Data codes shown at the left)
24( 2) 02+ 1 1 STX

to to to
FEH(254) FEH (Data codes shown at the left)
FFn(255) — — (For variable data designation)
1001(256) 00H 1 1 NUL
1011(257) FFH 1 (Data codes shown at the left)
1021(258) ODH, OAH CR, LF
1031(259) 10w, 02+ 2 2 DLE, STX
104+(260) 10w, 03+ DLE, ETX
1051(261) 00H, FEH 2 2 (Data codes shown at the left)
1061(262) 00H, 00H, FEH 3 3 (Data codes shown at the left)
1071(263) 03H, FFH, F1n 3 2 ETX, sum check code * 1
1081(264) 03w, FFu, F11, ODH, OAH 5 4 ETX, sum check code, CR, LF *1
1091(265)

to (None) — — —
10DH(269)
10EH(270) FFH, EEH
1101(272) FFH, FOH
1111(273) FFH, F1n
1131(275) FFH, F3H Sum check code * !
1141(276) FFH, F4+ 2 1
1161(278) FFH, F6H
1171(279) FFH, F7H
1191(281) FFH, FOH
11FH(287) FFu, FFH Register code FFH data (1byte)
1201(288)

to (None) — — —
3E71(999)
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data (sum check code, Q series C24 station No., etc.) as part of the user
frame.

The data contents that are transmitted and received and the byte count
depend on the code combined with register code FFH.

See Section 9.1.1 (4) for the register code combinations that can be handled
as variable data and the data contents that are transmitted and received.
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9.2 Transmission/Reception Processing Using User Frame Register Data

(1) Transmission

The following explains how the Q series C24 transmits and receives using user frame

register data.
The Q series C24 checks the transmission/reception of following data, using registered data.

(a) If user frame transmission is designated, the user frame is converted, or not
converted, from ASCII to BIN data and transmitted, depending on the data
communications protocol, ASCII-BIN conversion designation, and user frame
No. designation, based on the following data as the send data of the given part.

1) Register code 01H to FEH 1-byte data register part
Q series C24 transmission is based on the register code (01H to FEH) data.

(Example)

Register the data codes 03+, ODH, and OAH as user frame
No. 3E8H

When user frame No. 3E8H is designated during data
transmission, if ASCII-BIN conversion is disabled, the Q series
C24 transmits the data codes 03+, ODH, 0AH (ETX, CR, LF) as
the send data of the given user frame part.

If ASCII-BIN conversion is enabled, the Q series C24 converts
each of the data above to 2-character ASCII code data and
transmits.

Part that designated user frame

{ No. 3E8+ (Added by the Q series C24)

(When ASII-BIN conversion disabled)

L e T —
Data designated by sequence E ! c '
program T
X IR |F
I

-

A B 1 2 to (89ABW)| | |
414 42u 31w 324 ABH 83 034 10DH 1| 0AH

2) Register data codes FFH+00H to FFH 2-byte data register part
The Q series C24 transmission is based on the variable data
corresponding to the combination of the register codes FF+H and 00H to

FFH.

For example, if sum check code is registered, the Q series C24 will
calculate and transmit the sum check code.

If the Q series C24 station No. is registered, the station No. set in the Q
series C24 is transmitted.

(Example)

Register the data codes 03H, FFH, FOH, ODH, OAH as user
frame No. 3E9H

When user frame No. 3E9H is designated during data
transmission, the Q series C24 calculates the sum check code
as the send data of the given user registration frame part. If
ASCII-BIN conversion is disabled, the Q series C24 transmits
the calculated sum check code as the send data of that user
frame part.

If ASCII-BIN conversion is enabled, the Q series C24
converts the calculated sum check code to 2
characters/byte ASCII code data and transmits.

Part that designated user frame

{ No. 3E9+ (Added by the Q series C24.)

T L (When ASCII-BIN conversion disabled)

Data designated by sequence E :Sum 1c

T Icheck]
program D 1
X (®%® R | F

A B 1 2 to (89ABH) T
410 424 31w 320 ABH 89 031 124 10Dw 1 0AH

<t Calculated by the Q series C24
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REMARKS

With a multidrop link, the user frame includes data that identifies which station
transmitted the message to the external device to facilitate generation of arbitrary
send data.

External
device Data that identifies the transmitting station
b to the external device
S . .
. .|C[L] When message transmitted from the station
TP 1P |R|F| No.t @ series 24
"ABC123" --- Data designated to the station
Arbitrary data No.1 Q series C24 send data
User frame designation area.
L
v ” |
CPU|C24 CPU|C24 CPU|C24
©) M 6)
(): Station No.
( S S S
Data when transmitting | |T[O|A|> T{1A UEILIE
a frame written to each | X X X
Q series C24 for
transmission ClL G|t ClL
R|F R|F R|F

C24: Q series C24, QC24(N)
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(2) Reception
(a) When setting for reception by user frame is performed, and the first frame is
set, the Q series C24 receives the message when it receives data with the
same contents as the designated first frame.
If the last frame is set, when the Q series C24 receives data with the same
contents as the designated last frame, it sends a reception data read request
to the programmable controller CPU.

(b) The following describes the Q series C24 receive processing using register
data.
1) Register data code 01+ to FEH 1-byte data register part
The Q series C24 receives and checks if the received data is data of the
same code (01H to FEH) as the registered code.

(Example) Register the data codes 03H, 0DH, OAH as user frame No.
3E8H
When user frame No. 3E8H is set as data receive, the Q
series C24 receives and checks data codes 03+, ODH, 0AH
(ETX, CR, LF) as the receive data of that user frame part.

Arbitrary data area

T T
'c'L
1 1
1 1
1R
1 1

X—m

Programmable F

controller CPU Q series C24 A B 1 2 3 4 (12340 (89ABw)

1 1
41H I42HI31H |32H |33H I34HI34H . 12H IABHI89H 03n :ODH:OAH

N ]

| ‘ When the Q series C24 receives
: B the data, it performs a Reception
R dat: ,
- (stgrcazgear:a? _< data read request to the
_____________ ‘ programmable controller CPU

Buffer memory ‘
N

Reception data 89ABH
read request

2) Register data code FFH + 00H to FFH 2-byte data register part
The Q series C24 receives and checks if the received data is variable
data corresponding to the combination of the register codes FFH and
OOH to FFH.
For example, if a sum check code is registered, the Q series C24
calculates the sum check code from the receive data and checks if it is
the same as the received sum check code. If the two codes are not the
same, the Q series C24 performs error processing.
If the Q series C24 station No. is registered, the Q series C24 checks if
the received station No. is the same as the station No. set in the Q
series C24. If the station Nos. are not the same, the Q series C24
processes the data as if normal data was received instead of an user
frame.

(Example) Register the data codes 03H, FFH, FOH, ODH, OAH as user
frame No. 3E9H
When user frame No. 3E9H is set as a data receive frame,
the Q series C24 calculates, receives, and checks the sum
check code as the receive data of that user frame part.

(c) The Q series C24 removes the user frame data from the received message.
(The programmable controller CPU cannot read this data.)



9 CONTENTS AND REGISTRATION OF THE USER FRAMES FOR DATA COMMUNICATION

REMARKS

With a multidrop link, if the receive user frame inherent to each Q series C24 is
connected to the link in advance, the Q series C24 of a given station will store only
the arbitrary data area of the message transmitted by the external device to the
receive data storage area.

Data when a receive
frame is received at
each Q series C24

(First frame)

(Last frame)

External
device
Data used by the external device
rto indicate the transmission destination
? 5l al: Arbitrary | |C|L
x v dat@area |- IglE|  Received by the station No.5 Q series C24.
I/ 1f |l
CPU|C24 CPU|C24 CPU|C24
© (1) ©) (): Station No.
S S S
T|O[A TI1(A]; T|5(A
X X X
clL Jlefu lc|L
R|F " IR[F "IR|F

C24:Q series C24, QC24(N)
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9.3 Precautions when Registering, Reading, Deleting and Using User Frames

The following shows the precautions which should be observed when registering user
frames and using registered user frames to transmit data to and receive data correctly
from the external device.

(1) Precautions when registering, reading or deleting user frames

(a) User frames can be registered using one of the following methods. However,
an user frame to be registered to the flash ROM could be registered by the
utility package (GX Configurator-SC) dedicated to the Q series C24 as much
as possible.

1)
2)

3)

Registering via the utility package (GX Configurator-SC) for the Q series
C24.

Registering with the dedicated instruction "PUTE" from the
programmable controller CPU.

Registering from an external device with command "1610" through
communication using the MC protocol.

(b) The following settings are required when registering or deleting user frames.

1)

2)

Switch setting via GX Developer

Set the setting modification to Enable in the transmission setting.

Setting via GX Configurator-SC

Set the flash ROM write allow/prohibit setting to Allow on the

monitor/test screen.

* To set from the programmable controller CPU, write "1" in the
following buffer memory at the startup of the Q series C24 (when the
ready signal rises).

Flash ROM write allow/prohibit designation area (address: 2000H)

(c) To register, read or delete user frames from the programmable controller
CPU, perform the operation while there is no data communication in
progress with the external device.

(d) An user frame having only a sum check code as changeable data cannot be
registered. To register a sum check code, add arbitrary data.

(e)
(f)

Register a receive user frame in the Q series C24 flash ROM.

The changeable data (05H to F9H) can be specified at only one place in the

last frame.
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(2) Precautions when using user frames

@)

(b)

(€)

(d)

(e)

To send/receive data using the user frames, it is necessary to set the user
frame number to be used in the buffer memory prior to data
transmission/reception (receive user frames must be set at the startup of the
Q series C24).

The user frame number to be used can be set from the programmable
controller CPU. However, please try to register frames using the utility
package (GX Configurator-SC) of the Q series C24.

Set the receive user frame number by the programmable controller CPU to
show the procedure to receive data.

Receive user frame data by performing the following operations sequentially.
(chapter 11 explains steps 2) and 3).)

1) If an user frame used in data reception was registered from
programmable controller CPU, restart programmable controller CPU.

2) When starting the Q series C24, set the receive user frame No. to the
buffer memory and write [1] to buffer memory user frame use
enable/disable designation area (addresses: ADH/14DH).

3) After the value of the buffer memory user frame use enable/disable
designation area changes to [2], start receiving data.

4) Check if the data from the external device was received normally.

If the Q series C24 receives additional code data while receiving data with

the non procedure protocol, it does not assume that the last byte of data is

the following control data.

+ Data received as user frame first frame, last frame (See Sections 9.1 and
9.2))

» Receive complete code data

Therefore, do not set a user frame containing data receive additional code

data as a non procedure protocol receive user frame.

The arbitrary data area of a message received from an external device
cannot include data with the same contents (same code) as the last frame.

(Example)
User frame Arbitrary User frame
(first frame) dat area (last frame)

In the following cases, set the data bit length of the transmission

specification to 8 bits.

(It is set in the "transmission setting" of switch setting by GX Developer on

the Q series C24 side.)

1) When transmitting and receiving the sum check code of the variable data
as binary data
(Write code: FFH, EEH/FFH, FOH/FFH, F4H/FFH, F6H)

2) When transmitting and receiving a user frame containing data codes 80H
to FFH
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9.4 Register/Read/Delete User Frames

The following explains registering, reading, and deleting user frames in the Q series
C24 flash ROM or buffer memory.

POINT

When registering, reading and deleting the user frames in the flash ROM, try to
register them using the utility package (GX Configurator-SC) of the Q series C24.
This section explains how to register, read, or delete user frames from the
programmable controller CPU.

(1) Type of user frames

Type User frame No. Registration destination Remarks
Default registration | 11 to 3E7H )
ROM for the Q series C24 OS | Read enabled
Dat frames (1 t0 999)
ala . 3E8H to 4AFH (%) _

comrﬁumca ion (100 o 1199) (* 3) Q series C24 flash ROM

function User frame Register/read/delete enabled
8001+ to 801FH Q series C24 buffer memory
(-32767 to -32737) ") (Addresses: 1B00H to 1FF6H)

User frame for the programmable B001+ to BOOAH, BO61H,

. . ROM for the Q series C24 OS | Register/read/delete disabled
controller CPU monitoring function B080+ to BO82+

*1 Data contained in user frames used for registering and reading is arranged in the
same way as data in user frames used for registering in or reading to the flash ROM.
Use the arrangement described in this section as a reference, and register and
read user frames.

User frames can also be registered in the buffer memory, but the user frame for
the fixed format section should be registered in the flash ROM whenever possible.

*2 A user frame cannot be overwritten for registration. To reregister a user frame
having the same number, first delete the current user frame and then reregister.

*3 Check the registration status of the user frame number from GX Configurator-SC.

(2) Devices that can register/read/delete user frames
Device that can register/read/delete
P bl troll
Type User frame No. rogrammgpj controtier External device GX Configurator-SC
Register| Read | Delete | Register | Read | Delete Register| Read | Delete
Default registration frame 1n to 3E7H X X ©) X X
3E8H to 4AFH O O
User frame O
8001+ to 801FH O (FROM/TO) X
B001 to BOOAH,
User frame for programmable
W . B061+, X
controller CPU monitoring function
B080+ to BO82H
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POINT

Conduct registering, reading, and deletion of the user frame from the sequence
program when data communication is not being conducted with external device.

(3) Buffer memory to use

Address (Hexadecimal Processin
X Name Stored value
(decimal)) Register | Read | Delete
0: No request
(2 Register/read/delete 1: Register request
direction 2: Read request
3: Delete request
0: No frame No.
- O O O
3H(  3) Frame No. direction 1000 to 1199 (3E8H to 4AFH)
: Register/read/delete frame No.
0: Normal completion
Register/read/delet: It
4u(  4) egisierireacidelete resu One or higher: Abnormal completion
storage
(error code)
Write data byte count 0: Delete
5H( 5) Flash ROM access designation (See (3) 1) in 1to 80 (1H to C8H)
this section.) : Register data byte count
6H( 6) © © *
User fi See (3) 2) i
to 'ser rar'ne (See (3)2)in Data code of frame to be registered/deleted
this section.)
2DH ( 45)
. 0: Not registered to Flash ROM
Number of tered
2041 ( 516) fr:nTe Zé’ramf's CreaUSer 1 4 10 200 (11 to C8H)
9 : Number registered to Flash ROM
2081 ( 517) User frame registrat-ion §tatus . -
. storage (See (3) 3) in this 0: Given range not registered A A A
21Dw ( 541) section.)l ' One or higher : Registration status
(For registration No. check)
21EH ( 542) Number of registered default registration frames n: Registration count
storage (OS ROM) (See Section 9.1.2.)
1B00H (6912) Reg.ister.data byte count
designation
1BO1H (6913) Registration No. 8001H
. User frame storage
* 40 words (Register data byte count designation.
1B28+ (6952) See (3) 1) in this section.)
1B29H (6953) Reg.lster.data byte count 1 to 80 (1H to C8H)
designation : Register data byte count
1BZAT 0(6954) Registration No. 8002+ User frame storage (Usgr fra)xme storage. See (3) 2) in this
* 40 words section. @) A X
1B51H (6993) Register frame data code
1B52H (6994)
to to
1FCDH (8141)
1FCEH (8142) Reg.ister.data byte count
designation
1FCFH (8143) Registration No. 80F1H
User frame storage .
to * 40 word * Register area for 31 frames
ke words
1FF6H (8182)

Read/write from programmable controller CPU
O : Always performed

A\ : Performed as required

X Unnecessary
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1) Registration data byte count designation area (Addresses: 5H, 1BOOH,

1B29H,..., 1FCER)

+ Indicates the total number of bytes of register data of the user frame
to be registered/read.

* Flash ROM access
During the register operation, the user registers the total number of
bytes of register data.
During the read operation, the total number of bytes of registered
data is stored.

+ Buffer memory access
During the register operation, the user registers the total number of
bytes of register data.

2) User frame storage area
(Addresses: 6H to 2DH, 1B01H to 1B28H, 1B2AH to 1B51H,...1FCFH to 1FF6H)

+ During the register operation, the user sequentially stores the
register data of the user frame to be registered in (L) (H) order,
beginning from the head area of the given area range.

» During the read operation, the register data of the registered user
frame is stored with the same contents as when registering.
(Example) Contents stored to user frame storage area when a user

frame to transmit and receive ETX, sum check code, CR,
and LF (register codes: 03H, FFH, F1H, ODH, 0AH) is
registered to the Flash ROM.

Buffer memory

Address (H) (L) Head data
6H FFH to 03H
T 0D+ to F1u Last data
8H 00+ to 0AH <

(Part corresponding to write frame above)
(Data contents transmitted and received)

User frame Arbitrary data User frame
(first frame) (last frame)
User frame register code — OZH: FFH,01H :3BH 03n : FFH,F1H 'ODH:OAH
I
Transmission/reception S| | El Sum 1C L
I 1 1 I I 1 1
data corresponding to T Station ! A | 1 ((12ABH)| T | ccr:)ed(g( | |
register code X No. ' o X 'R F
| - 1 I | I | I I
| 1 I | I | I I
I 1 1 I 1 I 1 1
P . | 1 I | I I 1 I
Transmission/reception _y, | 0241 001  13BH|41H131H1ABHI12+| 0341324 01+10DHIOAH
data code ! L L ! L ! I L L
Sum check code The Q series C24 calculates the
calculation range programmable controller CPU checksum.

3) User frame registration status storage area (Addresses: 205+ to 21DH)
» The registration status of user frames to the Flash ROM is stored as
the values shown below.
» The contents of each area that indicates the registration status are
shown below. The contents of the area are indicated in one user
frame No./1 bit form.

(Example)
User frame No. 1015 (3F9) User frame No. 1000 (3E8k)
registration status registration status
(H) Buffer memory (L)
Address b15 to b8b7 to b0

0: Not registered 205+ [010101010101111]010101011!111!1|to 030Fx
1: Registered

206+ [0{0{0{0{0;0;1/{1/0{0{0{0;0;01]1]|to0303n
I S R S A S S S T |

2114 {0!010!0/0!0!0}0{0!0!0!0!0!0!0}0]to 0000«

User frame No. 1199 (4AFw) registration
status (Subsequent bits are spares)
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9.4.1 Registering user frames
The following shows an example of a sequence program when registering user frames
in the Q series C24 flash ROM.

For details on the PUTE instruction, see Section 17.7.

Data set for the program example are as follows:

Setting item Setting data

User frame No. 3E8H
Binary |46H,39H,30H,30H,30H,30H,46H,46H,30H,30H
ASCII F90000FF00

Registration data (10 bytes)

(When the Q series C24 1/O signals are X/Y80 to X/Y9F)

—| I [PLS M50 Registration request
M50
— } {Mov K1 DO Sets the registration request
[MOV H3E8 D2 Sets the frame number to be registered
[MOV K10 D3 Sets the number of registration data bytes
[M()V H3946 D4 Sets the registration data for the frame to be

registered in D4 to D8

{mov H3030 D5

[Mov  H030 D6

{mov H4646 07

{mov H3030 D8

{10 He H2000  Ki K1 Sets the flash ROM write allow
[G_ PUTE U8 Do D4 MO Executes user frame registration
Mo M
— | r 4 {SET M100 Normal completion
[l
L} [SET 101 Abnormal completion

POINT

(1) When registering a user frame in the flash ROM, to designate an user frame
number that has already been registered, delete the previously registered
number and then reregister.

(2) The user should manage the number of total bytes for registered data.

(3) To check unregistered user frames, read the buffer memory (addresses: 205+
to 21DH) indicated in Section 9.4 (3).

(4) The SPBUSY instruction can be used to read the communication status by the
dedicated instruction.
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9.4.2 Reading user frames

The following shows an example of a sequence program when reading user frames
registered in the Q series C24 flash ROM.

For details on the GETE instruction, see Section 17.5.

(When the Q series C24 1/O signals are X/Y80 to X/Y9F)

X51
— {PLS M60 1 Read request
N60
— | [mov Ko Do ]
{Mov H3E8 D2 T Sets the frame No. to be read
{mov K80 D3 T sets the allowable number of data to be read
[FMOV KO D4 K40 } Clears the device in which to store the read
user frame data
[64 GETE U8 DO D4 MO } Executes user frame reading
Mo M
— | v [SET M100 T Normal completion
M1
] | {SET M101 T Abnormal completion

POINT

(1) When an unregistered user frame number is designated, the operation will
complete abnormally.

(2) When the total bytes of data registered in the frame to be read is unknown,
read 40 words (80 bytes) by the dedicated instruction.

(3) The SPBUSY instruction can be used to read the communication status by the
dedicated instruction.
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9.4.3 Deleting user frames

The following shows an example of a sequence program when deleting user frames
registered in the Q series C24 flash ROM.

For details on the PUTE instruction, see Section 17.7.

(When the Q series C24 1/O signals are X/Y80 to X/Y9F)

X52
_| : [PLS W70 :|- Deletes request
M70
— | [MOV K3 Do :|. Sets the delete request
{Mov H3E8 D2 T Sets the No. of the user frame to be deleted
[MOV K80 03 } Sets a dummy r?umber for the allowable
number of deletions
{10 H8 H2000 K1 K1 T setthe flash ROM write allow.
{6.PUTE U8 DO D4 Mo T Executes user frame deletion
Mo M
— H {SET 4100 T Normal completion
M
_| I [SET 1ol :|' Abnormal completion
POINT
(1) When an unregistered user frame number is designated, the operation will
complete abnormally.
(2) The SPBUSY instruction can be used to read the communication status by the
dedicated instruction.
9-22 9-22
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10 ON-DEMAND DATA COMMUNICATIONS USING USER FRAMES

During communications between external device and programmable controller CPU
using the MC protocol, on-demand data can be transmitted from the programmable
controller CPU to the external device by on-demand function using user frames.

This chapter explains the transmission of the data specified by the programmable
controller CPU using a message format other than the message formats (A compatible
1C frame formats 1 to 4, QnA compatible 4C frame format 5) described in the
MELSEC-Q/L MELSEC Communication Protocol Reference Manual.

10.1 User Frame Data Communications Function

10-1

The user frame data communications transmits and receives the first and last parts of
a message in the format selected by the user during data communications between
programmable controller CPU and external device via the Q series C24.

By using the function described in this chapter, on-demand data shown below can be
transmitted from the Q series C24 to an external device.

(Transmitting in QnA compatible 3C frame format 1)

On-demand data

A

~N
J

As shown in the left, the user can sort the data
except for the "Send data" portion.

X = 0
Frame identifi-
cation No.
Station No.
Network No.
PC No. 1
I Local station No.
Send data
X < m

-

I Sum check code 4

-

character
area B

un
—
s
[
s
s

H L|H L
1

“ J
Y

Transmitted by user frame.

{

*1 User frame data communications can be carried out by registering (registered by
the data code) the message format to be transmitted by the external device and
the message format to be received by the external device according to the
specifications of the external device to the Q series C24 as user frames.

For the illustration above, the Q series C24 transmits the on-demand data as
described below.
» User frame sum check code
Calculates the sum check code according to the contents registered in advance
by the user and transmits the result as ASCII code or binary code data.
» Other than user frame sum check code
Transmits data of the code registered in advance by the user. (No conversion)
» Send data (character area B)
This is the data that the sequence program requested for a transmission with on-
demand instruction.
The same contents and list as when transmitted without using a user frame
described in the MELSEC-Q/L MELSEC Communication Protocol Reference
Manual are transmitted by communication protocol by GX Developer switch
setting and word/byte designation.

10- 1
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10.2 User Frame Types and Registration

Data communications using user frames can be performed by registering the user
frames to the Q series C24 from an external device and the programmable controller
CPU.

Chapter 9 explains the types of user frames and the data that can be used.

To register a user frame from the programmable controller CPU, refer to Chapter 9.
To register a user frame from an external device, first refer to Chapter 9 and check the
precautions, etc., then register the user frame with the function described in the
MELSEC-Q/L MELSEC Communication Protocol Reference Manual.

10.3 User Frame On-Demand Data Transmission and Buffer Memory Used

This section describes user frame on-demand data transmission processing and the
on-demand data list by user frame setting to the Q series C24 buffer memory.

(1) Transmission of on-demand data using user frames
The following describes the transmission of on-demand data using user frames.
1) Programmable controller CPU processing

+ Before issuing a transmission request to the Q series C24, set the No. of
the user frame registered in the Q series C24 to the buffer memory shown
in the table below.

» Except for the above, the programmable controller CPU execution
procedure and control procedure are the same as transmitting on-demand
data without user frames described in the MELSEC-Q/L MELSEC
Communication Protocol Reference Manual.

2) External device processing

* When the external device receives the user frame transmitted by the Q

series C24 as the first frame, receive it as on-demand data.

(2) Buffer memory used and on-demand data list
1) Buffer memory used
During on-demand data transmission by user frame, the user frame to be
transmitted is designated in the buffer memories shown below.

Address

Name Description
CH1 CH2
Designates the No. of the user frame that is transmitted as
A9H(169) | 149H(329) (1st)  [the first frame.
. OH : Do not transmit
First frame No. (s 1)
. . Others : Transmit'*
designation
* Other than 0 is always designated for the 1st frame.
AAH(170) | 14A(330) (2nd) When designating the 1st frame, the 2nd frame can
On-demand user ]
. . also be designated.
frame designation
Designates the No. of the user frame to be transmitted as
ABH(171) | 14Bn(331) (1st) the last frame.
Last frame No. OH : Do not transmit 1 O
designation Others : Transmit * "
ACH(172) | 14Cn(332) (2nd) *k When designating the 1st frame, the 2nd frame can
also be designated.
*1 Designates the registration No. (shown below) of the user frame to be transmitted from among the user
frames registered in the Q series C24.
1nto 3E7H (1 to 999) : Default registration frame
3E8+to 4AFH (1000 to 1199) : User frame (registered in flash ROM)
80011 to 801FH (-32767 to -32737) : User frame (registered in buffer memory)
10-2 10-2
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2) On-demand data list

The following shows the user frame designation on-demand data list.
On-demand data

A
I N

User frame | User frame Send data User frame | User frame

T— Transmitted when last frame (2nd) designated.
Transmitted when last frame (1st) designated.
On-demand instruction/transmitted when send
data designated in buffer memory.
Transmitted when first frame (2nd) designated.
First frame (1st).

POINT |

(1) Only the on-demand data list combinations shown below can be used.
O : Designation data

Data name| First frame First frame Last frame Last frame
o Send data
Combination (1st) (2nd) (1st) (2nd)
1) O O O O O
2) O O O O
3) O O O
4) O O
5) O O O O
6) O O O
7) O O
8) O
(2) The send data for on-demand data transmission by user frame is listed below.
(See Chapter 9 for a detailed description of user frame.)
Contents of send data ASCII mode Binary mode

(Other than last frame)

FEH

to ASCII data and transmits.

User frame Codes registered from 00+ to [Transmit the data of the code registered in the Q series C24.
First frame (1st) FEH (No conversion)
Last frame Combination of codes . . .
) ] Transmit the data according to the user-designated
(Last frame) registered in FF+ and 00+ to
contents, code, and byte count.
FFu
User frame Transmits data code
First frame (2nd) ) Converts the data code registered in the Q series
Codes registered from 00+ to ) ) )
Last frame registered in the Q series C24(C24.

For 104 data, transmits 10+ +
10H.

Combination of codes
registered in FF+ and 00+ to
FFx

Converts data of the
contents, code, and byte
count designated by the user
to ASCII data and transmits.

Transmits the data of the
contents, code, and byte
count designated by the user.
For 10+ data, transmits 10+ +
10H.

Protocol Reference Manual
for details.)

transmits.

Send data Transmits the designated
(Refer to the MELSEC-Q/L Converts the designated data unchanged.
MELSEC Communication — send data to ASCII data and |(No conversion)

For 10w data, transmits 101 +

10H.

10-3
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10.4 On-Demand Function Control Procedure During User Frame Use

The following uses examples to explain the control procedure when using the on-
demand function to frame to transmit on-demand data to an external device by user
frame.

10.4.1 Data communication using the ASCII code

The following shows the control procedure when performing switch settings via GX
Developer and registration via GX Configurator-SC.

(1) Switch settings via GX Developer
1) Set the "Communication protocol setting” to any one of the "MC
protocol (formats 1 to 4) ".
2) Set the "Station number" to "0".

(2) Registration via GX Configurator-SC
Register as follows when transmitting a user frame, user selected transmission
data (1) or a combination of user frames.
1) "User frame registration" screen

User frame Contents of user frame
User frame No. ) , . .
(Registration code) registration
024 ( 2) 02+ STX to host station No. data code

matched to QnA compatible 3C

3EBH(1003) FOH, 00K, 00, FFH, FFH, 00w
frame format 1

QnA compatible 3C frame format
401H(1025) 03H, FFH, F1H 1 corresponding ETX, sum check
code data code

2) "Transmission control and others system setting" screen, "MC protocol
system setting" screen
+ Set the "Word/byte units designation" to word units.
+ Set the "On-demand user frame designation" items to the following:
First frame No. 1st: 02H
First frame No. 2nd: 3EBH
Last frame No. 1st: 401H
Last frame No. 2nd: O+ (No specification)

*1 Use the ONDEMAND instruction to designate the transmission data to
two words (1234H, 5678H).

10-4 10-4



10 ON-DEMAND DATA COMMUNICATIONS USING USER FRAMES

[Control procedure]

First frame (1st)
External device -
First frame (2nd)

Added by Q series C24

v

<

Last frame (1st)
“«—>

User frame
(Data name)

[ R |
Programmable controller CPU sttt

(Example)

o24 Fou ! oon | oon 'rew Frdl OOM
\ | \

T'F'l9'o'o'o'o'F!F'o'o|1
D <L S T T e B

02H46H 39H 30H 30H 30H 30H46H46H 30H 30H|

|
2

|
[31H,32H 33H34H|35H36H 37H38H[03H44H 32H

User
Send data frame

osurrrFi «—— User frame registration code

Send data corresponding to
registration code

Code

314|567 '8

_xAm

Sum check

T
-

<«— Send data code

<

<

ONDEMAND command

ONDEMAND command complete bit

ONDEMAND command abnormal

complete bit

Buffer memory

}d—b{ 1 scan

M When a transmission error is generated,
other than 0 is stored.

Sequentially transmits the data in 4-bit units, beginning
from the most significant bit.

(Word units) 96H 0
(First address) AOH COO0H
(Data length) Alu 2
(1st first frame No.) A9 02+
(2nd first frame No.)  AAx 3EBH
(1st last frame No.) ABH 4011
(2nd last frame No.)  ACwH OH
(Result of execution) 2561 0
1234
(Send data) C00x i
11 5678H
(CH1 side) A

10-5
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10.4.2 Data communications using the binary code

The following shows the control procedure when performing switch settings via GX
Developer and registration via GX Configurator-SC.

(1) Switch settings via GX Developer
1) Set the "Communication protocol setting" to "MC protocol (format 5)".
2) Set the "Station number" to "0".

(2) Registration via GX Configurator-SC
Register as follows when transmitting a user frame, user selected transmission
data (1) or a combination of user frames.
1) "User frame registration" screen

User frame . .
User frame No. . . User frame registration contents
(Registration code)
3ECH(1004) 02+, FFH, 01+, 3BH STX + Q series C24 station No. + ;
ETX + sum check code + CR + LF
402+(1026) 03+, FFH, FOH, ODH, OAH Sum check code is designated by

a 1 byte binary code.

2) "Transmission control and others system setting" screen, "MC protocol
system setting" screen
+ Set the "Word/byte units designation" to word units.
+ Set the "On-demand user frame designation" items to the following:
First frame No. 1st: 3ECH
First frame No. 2nd: OH (No designation)
Last frame No. 1st: 402+
Last frame No. 2nd: Ox (No designation)

*1 Use the ONDEMAND instruction to designate the transmission data to
two words (1234H, 5678H).

10-6 10-6



10 ON-DEMAND DATA COMMUNICATIONS USING USER FRAMES

[Control procedure]

Added by Q series C24

N

External device First frame (1st) Last frame (1st)

 — t—

User frame | Send data [ User frame

(Data name)

(Example) ‘

rrnore] | | ! foorkPnroloolon] «— istrati
02HFFH,01H3B! J03HFFH,FOHODHOAH
RFFROTRSBY N User frame registration code
sle ! | | ElxolclL .
Programmable controller CPU 28 | 1| 1 |11 2% iRriF|(_ Send data corresponding to
S 5 . .
xtggl | xte P registration code
Il ol | | I3 [
S I I I
[ | | |
[

|
OZH: 00k ?BH12H34H56H‘78H03H: 171 qu‘OAH <«+— Send data code

ONDEMAND command

ONDEMAND command complete bit

ONDEMAND command abnormal
completion bit

1 scan

Buffer memory
(Word units) 96H 0

(First address) AOH COOH
(Data length) Aln 2

(1st first frame No.) A9H 3ECH

(2nd first frame No.) AAH OH
(1st last frame No.) ABH 402+

(2nd last frame No.) ACH On

(Result of tion) 256 0 ] When a transmission error is generated,
esult of execution H —

other than 0 is stored.

(Send data)

COOH 1234+ Sequentially transmits the data in 4-bit units, beginning
CO1H 5678H from the most significant bit.

(CH1 side)

10-7 10-7
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10.5 Example of an On-Demand Data Transmission Program Using User Frames

The following shows an example of a sequence program when sending on-demand
data including user frames.

Perform the following settings via GX Developer and registration using GX
Configurator-SC in advance.

The sequence program for sending on-demand data when performing the following
settings by GX Developer and the following registration by GX Configurator-SC is the
same as the sequence program indicated in the MELSEC-Q/L MELSEC
Communication Protocol Reference Manual.

(The Q series C24 1/O signals are X/Y00 to X/Y1F and are sent from the CH1 side
interface.)

(1) Switch settings via GX Developer
Set the following setting values on the "Intelligent functional module switch
setting" screen.

Setting item Setting value Remarks
Switch 1 CH1 Transmission setting Set accordm‘g to the .
CH1 Communication rate setting external device.
Switch 2 CH1 Communication protocol setting 0001+ MC protocol format 1
Swiitch 3 CH2 Transmission setting 0000+
CH2 Communication rate setting 0000+ Not used
Switch 4 CH2 Communication protocol setting 0001+
Switch 5 Station No. setting 0000+ Q series C24 station No.
(2) Registration via GX Configurator-SC
1) Registering the user frame to be transmitted
To register the user frame data to be transmitted on the "User frame
registration” screen, refer to Chapter 9 in this manual.
2) Registering the user frame No. to be transmitted and the unit of the data length.
Using the screens listed below, register the user frame No. and the unit of the
length of data to be transmitted, which have been registered on the "User
frame registration” screen.
» "Transmission control and others system setting" screen
» "MC protocol system setting" screen
. . L Setting
Registration screen Setting item Remarks
value
"Transmission control and others system setting" screen [Word/byte units designation 0000+ Word unit
On-demand buffer memory head address
o 0400+ —
designation
On-demand data length designation 0000+ —
*MC brotocol svst ting® Ond d First frame No. designation 1st 0002+
rotocol system setting" screen -
P Y 9 n-aeman First frame No. designation 2nd 03EBH —
user frame - -
. . Last frame No. designation 1st 0401+
designation
Last frame No. designation 2nd 0000+ | (No designation)
Message wait time designation 0000+ —
10-8 10-8
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(3) Program example

The following program example shows the transmission of on-demand data using

the on-demand function.

Designate two words of transmission data with the ONDEMAND instruction.
The data for the user frame section of on-demand data to be sent is the
registered data for the user frame No. that was registered with GX Configurator-

11

3
I —{rLs
0
t {mov K1
{mov Ko
LY
{wov K2

—{Wov H1234

{rsT

{RsT

{sET

{GP. ONDEMAND uo DO D10

—{seT

= XNE

Lol

{sET

{RsT

{mov H5678

M50

D0

D1

M100

M101

N51

M100

M101

M51

X
]
]

| ]

L o L S Ly s Iy o Ly w |

On-demand transmission instruction

Sets the transmission channel to the
CH1 side

Sets the transmission data count to two
words

Sets the transmitting data in D10 to D11

Resets the normal completion flag

Resets the abnormal completion flag

Sets the transmission preparation
completion flag

Executes on-demand transmission
Normal completion

Abnormal completion

Resets the transmission preparation
completion flag

POINT

dedicated instruction.

(1) The SPBUSY instruction can be used to read the communication status by the

(2) For details on the dedicated instructions, refer to the User's Manual (Basic).

(3) Designate the storage capacity for transmission data (stored in D10 to D11 in
the above program example) and data length (stored in D2 in the above
program example) so that they do not exceed the range of buffer memory
assigned by the user for the on-demand function.

10-9
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11 DATA COMMUNICATIONS USING USER FRAMES
11

Registering the fixed format portion of the message transmitted/received by the
opposite device and the Q series C24 as a user frame beforehand allows data
transmission/reception using a user frame.

The use of the user frame to perform data transmission/reception facilitates the
creation of transmission data on the programmable controller CPU side and a
simplified sequence program for checking the reception data.

This Chapter explains the data transmission/reception method and procedure when
performing data communication with the Q series C24 non procedure protocol using a
user frame.

User frame

transmission

@
. Arbitrary data .
. Arbitrary data .

. Data Opposite device such as a bar code reader
Q series C24 transmissio or ID controller personal computer

User frame

POINT

For more details on the "Transparent code" and "ASCII-BIN conversion" used in the

explanations of this chapter, see the chapters listed below. When using transparent

codes or performing data communication using ASCII-BIN conversion, please read

the following chapters, as well.

* When using transparent codes: See Chapter 12.

* When performing data communication using ASCII-BIN conversion: See Chapter
13.

11-1 11-1
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11.1 Overview of Data Communication Procedure

11

The following is an overview of the procedure when performing data communication
between the opposite device and programmable controller CPU using a user frame.

Start

ﬁ]\;:;;(;r]sgt?it:n%bé();(égs;i/err’:or-r-so « « « Refer to the User's Manual (Basic).
9 oy 9 . Refer to Chapter 9.

(When only default registration frame used)

(When registering user frames)
* Register to th ies C24 Flash ROM.
. Rzg:ztg: tg thz g zz::zz C24 buaffser memor *** Refertothe User's Manual (Basic).
9 Y- Refer to Chapter 9.

(When receiving data)

l

Set user frame No., etc. to receive

user frame designation area

(addresses AD+ to B5H, 14D+ to 155+, .

20201 to 2027w, 21204 to 2127w) of the J|* * = Refer to Section 11.2.4.
Q series C24 buffer memory

*Must be set by GX Configurator-SC

after debugging is completed.

Start data communications I

(Transmission) (Reception)

}

Designate user frame No. to | Read receive data I- « « Refer to Section 11.2.1, 11.2.2.
transmission user frame designation

area (address B7+ to 11DH,157H to 1BDw)
of the Q series C24 buffer memory.

Designate transmission data ~* Refer to Section 11.4.
(arbitrary data area in transmit message)
to transmit area of the Q series C24

buffer memory.

A
Data transmission I
J

'
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11.2 Data Reception
In data reception using the user frame, the reception method on the Q series C24 side
includes format 0 and format 1.
This section explains data reception for each format.

11.2.1 About reception data

In reception using the user frame, data arranged as indicated below can be

received.
User frame ) User frame
(first frame) Arbitrary data (last frame)
Reception Combination U_ser frame Arbitrary data User frame Explan_atlon Remarks
method (first frame) (last frame) section
(1-A) O O O
Format-0 (1-B) O — O This section
With the first (1 -C) @) @) (1) For data
frame (1) _— reception,
(1-D) O O — This section| Mxed settings
Format-1 5 are possible.
(1-E) o) _ _ &)
Without the first (2-A) — O O This section
4 Format-0 I
frame (1) (2-B) _ _ 0 (3)
A A A
| 1 | O Specified data exists.
| | (When ASCII-BIN conversion is set to "Disable")
1 Codes thatcan|  Codes stored to
| i ! be received receive area °
$os ;} ********** *‘[ --  00H to FFH (Not stored)
: $ s 00k to FFH 00H to FFH
: ‘ (When ASCII-BIN conversion is set to "Enable")
| | : Codes that can Codes stored to
L 1 be received receive area °
¢ ;} ********** +---»  (0O0H to FFH (Not stored)
! *2 30H to 39H
oo » ’ t AHto F
414 to 464 OH to 9H, AH to FH

*1 User frames for reception
1) The user frame for data reception can set up to a maximum of four
combinations of the first frame and the last frame, regardless of
whether there is a specification.

2) For a combination that specifies the first frame (with the first frame), it is
necessary to specify the first frame even in other combinations.

3) For a combination that does not specify the first frame (without the first
frame), the first frame cannot be specified even in other combinations.

4) A combination with the first frame and a combination without the first
frame cannot be combined.
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*2 If data of other than 30H to 39+ and 41H to 46H are received as the data
code of the arbitrary data area (including the transparent code data), the Q
series C24 ASCII-BIN conversion will generate an error.
*3 Receive data arbitrary data area
1) When the arbitrary data area is stored to the receive area, and the
storage byte count is an odd number of bytes, the receive data count
shown below is stored to the receive data count storage area.
(When ASCII-BIN conversion is enabled, receive data count is the
storage byte count when the arbitrary data area is converted to binary
code and stored to the receive area.)
* Word units
Receive data count = Number of bytes stored to receive area + 2....Fractions are truncated
* Byte units
Receive data count = Number of bytes stored to receive area
(O0H is stored to the upper byte of the last data storage location of
the receive area.)
2) When ASCII-BIN conversion enabled, make the arbitrary data area of
the receive data an even number of bytes excluding the additional code.
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(1) Reception with the first frame (combination 1-A to C) (reception
using Format-0)
(a) Reception of combination (1-A)

1)

2)
3)

In this method, any data section of the reception message that can be
handled by the programmable controller CPU side is enclosed by the
first frame and the last frame and transmitted from the external device.
Any reception data prior to the first frame will be ignored.

The Q series C24 will begin reception processing when data of the same
arrangement as the first frame is received.

When data of the same arrangement as the last frame is received,
arbitrary data is stored in the reception area of the buffer memory and a
read request is performed to the programmable controller CPU.

The received data count initially set in the Q series C24 should be a data
count that exceeds the size of the arbitrary data to be received.
Reception processing via the receive complete code initially set in the Q
series C24 will not be performed. The reception data for the receive
complete code will be treated as arbitrary data.

(Example) When data transmitted from a bar code reader is received
STX will be registered in the first frame and ETX registered in
the last frame according to the message format of the bar
code reader.

(Data format transmitted from the bar code reader)
v v

First frame : STX

Reception
data 024

xX—m

S
;I'( Data (arbitrary data)
Last frame : ETX

1 1 ! 1 ! 03H| >

l

[N J

l v : Reception start timing
V¥ : Receive complete timing

Ignored Stored in the reception area (read timing)

(b) Reception of combination (1-B)

1)

2)
3)

4)

5)

In this method, messages to be received by the programmable controller
CPU side are all transmitted from the external device as fixed format
data.

Any reception data prior to the first frame will be ignored.

The Q series C24 will begin reception processing when data of the same
arrangement as the first frame is received.

When data of the same arrangement as the last frame is received, a
read request is performed to the programmable controller CPU.

Since there is no arbitrary data, the reception data count will be "0" when
a read request is performed to the programmable controller CPU.

The received data count initially set in the Q series C24 uses the default
value.
v v
Alc L
CIlR F
Reception K First frame : ACK
data 06H |0DH, 0AH Last frame : CR, Lf
v : Reception start timing
v V¥ : Receive complete timing
Ignored Stored in the reception area (read timing)

The received data count is "0."
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(c) Reception of combination (1-C)

1)

In this method, start of data transmission from the external device to the
programmable controller CPU side is notified by the first frame, after
which arbitrary data of a fixed length is repeatedly transmitted from the
external device.

Any reception data prior to the first frame will be ignored.

After the first frame is received, all later reception data is treated as
arbitrary data.

The Q series C24 will begin reception processing when data of the same
arrangement as the first frame is received.

A read request will be repeatedly performed to the programmable
controller CPU when arbitrary data equaling the received data count
initially set in the Q series C24 is received.

The received data count initially set in the Q series C24 should be a data
count for arbitrary data (fixed length) transmitted from the external device.
Reception processing via the receive complete code initially set in the Q
series C24 will not be performed. The reception data for the receive
complete code will be treated as arbitrary data.

v A A% A A4
Reception . A b'tl dat !
data First frame r |;rary ata :
Equaling the received Equaling the received
. data count Adata count )
| ' v : Reception start timing
l V¥ : Receive complete timing
Ignored i
9 Stored in the Stored in the (read timing)
reception area reception area

(2) Reception with the first frame (combination 1-D, 1-E) (reception
using Format-1)

1)

In this method, arbitrary data of exclusive format-1 received data count
initially set in the Q series C24 is transmitted from the external device
together with the first frame.

* The data length for the arbitrary data in the reception message that
can be handled by the programmable controller CPU side (*1) can
be specified for each data reception frame combination (up to four
combinations).

Any reception data prior to the first frame will be ignored.

The Q series C24 will begin reception processing when data of the same

arrangement as the first frame is received.

When arbitrary data equaling the exclusive format-1 received data count

is received, the arbitrary data is stored in the reception area of the buffer

memory and a read request is performed to the programmable controller

CPU.

Exclusive format-1 received data count initially set in the Q series C24

should be a data count for arbitrary data to be received.

The received data count initially set in the Q series C24 is not used.

Reception processing via the receive complete code initially set in the Q

series C24 will not be performed. The reception data for the receive

complete code will be treated as arbitrary data.

(Example 1) By specifying a user frame, in which only ACK (06H) is

registered, as the first frame and also exclusive format-1
received data count for arbitrary data as 0 bytes, a read request
will be performed to the programmable controller CPU upon the
reception of a 1-byte ACK.
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(Example 2) By specifying a user frame, in which only NAK (15H) is
registered, as the first frame and also specifying exclusive
format-1 received data count for arbitrary data as 2 bytes, a
read request will be performed to the programmable controller
CPU upon the reception of NAK + 2-byte data.

v . 4
N
A | (1234H)
Reception K First frame: NAK
data 15H| 34, 12+ R
«— "
Equaling exclusive format-1
receive data count
v : Reception start timing
l V¥ : Receive complete timing
(read timing)
Ignored Stored in the reception area

*1 The data length for arbitrary data can be specified as a word/byte count
of 0 or greater (the unit depends on word/byte units designation) for
each combination of the first frame and the last frame specifying format-
1.

The received data count for data reception using format-1 is referred to
as exclusive format-1 received data count.

(3) Reception without the first frame (combination 2-A, 2-B) (reception
using Format-0)
(a) Reception of combination (2-A)

1) In this method, a user frame is used as the last frame in place of the non
procedure protocol data receive complete code and is transmitted from
the external device together with arbitrary data.

2) Any reception data prior to the last frame are all treated as arbitrary data.

3) The Q series C24 will begin reception processing when arbitrary data is
received.

When data of the same arrangement as the last frame is received,
arbitrary data is stored in the reception area of the buffer memory and a
read request is performed to the programmable controller CPU.

4) The received data count initially set in the Q series C24 is a data count
that exceeds the size of the arbitrary data to be received.

5) The Q series C24 performs the following processing with respect to the
reception data that is the same as the receive complete code initially set
in the Q series C24.

When the reception data is included in the arbitrary data:

Reception is processed via the receive complete code.
When the reception data is included in the last frame:

Reception is not processed via the receive complete code.

(Example) By registering ETX + CR + LF as the last frame, a read request is
performed to the programmable controller CPU when the end of
the reception data receives a message of ETX + CR+ LF.

v T T T T T T T T v

E C L
Arbitrary data T R F

X Last frame: ETX, CR, LF

\ A A L 03H, 0DH, 0AH >
7 v : Reception start timing
V¥ : Receive complete timing
Stored in the reception area (read timing)
11-7



11-8

11 DATA COMMUNICATIONS USING USER FRAMES

(b) Reception of combination (2-B)

1) In this method, a user frame is used as the last frame in place of the non
procedure protocol data receive complete code, and fixed format data is
transmitted from the external device.

2) Any reception data prior to the last frame are all treated as arbitrary data.

3) When data of the same arrangement as the last frame is received, the Q
series C24 performs a read request to the programmable controller CPU.

4) Upon the reception of data from this combination that contains no
arbitrary data, the reception data count will be "0" when a read request is
performed to the programmable controller CPU.

5) The received data count initially set in the Q series C24 uses the default
value.

6) The Q series C24 performs the following processing with respect to the
reception data that is the same as the receive complete code initially set
in the Q series C24.

When included in the last frame:
Reception is not processed via the receive complete code.

(Example) By registering ACK + CR + LF as the last frame, a read request is
performed to the programmable controller CPU when the end of
the reception data receives a message of ACK + CR + LF.

v . 4

A C L

f(: R F Last frame: ACK, CR, LF
06H,0DH,0AH _

>

v : Reception start timing

v V¥ : Receive complete timing
Stored in the reception area (read timing)

The received data count is "0."

POINT

Handling of the Q series C24 receive data

(1) When an user frame (first frame, last frame) of a code registered in the Q
series C24 is received, receive processing by user frame is performed.

(2) Of the first frame No. and last frame No. (maximum 4 sets) initialized by the
user at the buffer memory receive user frame designation area, the set No.
(Oth) of the user frame received from the external device is stored to the
receive user frame storage area.

(3) If receive transparent code is designated, the data of the additional code
included in the arbitrary data area is removed immediately after reception
(before conversion when the receive data is converted from ASCII code to

binary code).
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The following shows the difference in how reception data for each reception method
(Format-0 and Format-1) is treated when data is received using the combination of
(first frame + arbitrary data).

(1) When data is received using Format-0 (combination (1-C))

1) The Q series C24 regards all arbitrary data after the first frame as valid data
and stores it sequentially in the reception area.

2) Aread request is performed to the programmable controller CPU each time
arbitrary data equaling the received data count is received, and this process

v : Reception start timing

is repeated.
v VIV VIV

R t 1 Ll
"R First frame Arbitrary data .
data ; :
Equaling the received Equaling the received
 data count N data count '

Y Y

Ignored l l

Stored in the
reception area

V¥ : Receive complete timing

Stored in the (read timing)
reception area

(2) When data is received using Format-1 (combination (1-D, 1-E))

1) After the first frame is received, the Q series C24 regards all arbitrary data
equaling exclusive format-1 received data count specified for the received
first frame combination as valid data and stores it in the reception area. It
then performs a read request to the programmable controller CPU.

2) After data equaling exclusive format-1 received data count is received, any
data until the next first frame will be ignored. (Data will not be stored in the

reception area.)

v v v v
Reception . . Reception . .
First frame Arbitrary data First frame Arbitrary data
data data
Equaling exclusive format-1 Equaling exclusive format-1
received data count received data count
\ I J \ I J
Ignored Stored in the reception area Ignored Stored in the reception area
v : Reception start timing
V¥ : Receive complete timing
(read timing)
11-9
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11.2.2 Timing for start/completion of data reception

This section explains the reading of reception data based on the user frame and other
factors (such as the receive complete code and received data count) during data
reception using a user frame.

(1) Timing for start/completion of data reception
The following describes the timing for start/completion of the data reception
processing with the Q series C24.
 Data reception using a user frame
» Data reception using the receive complete code and received data count
initially set in the Q series C24
» Data reception using exclusive format-1 received data count

Setting the user When using format-0 When using Format-1
frame for reception | (See (2) in this section for each timing.) (See (2) in this section for each timing.)
Reception With the first frame When the first frame is received.
start Without the first When the first data of arbitrary data is .
frame received.
When the factor of receive complete (timing of reception data reading to the
programmable controller CPU) is one of the following:
(Depends on prior settings. See (2) in this section.)
* When the last frame is received. * When exclusive format-1 received data
» When data of the receive complete code | count is specified as 0 and the first
is received. (In the case of a frame is received.
Receive combination without the first frame) * When exclusive format-1 received data
complete o * When data equaling the received data count is specified as 1 or more and data
count is received. equaling this count is received.
* When a receive error (time out for the * When a receive error (time out for the
no-reception monitoring time (timer 0)) no-reception monitoring time (timer 0))
occurs. occurs.
* All arbitrary data received up to the point when one of the above occurs or a receive
error is generated is stored in the reception area.
11-10
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(2) Timing chart for reception processing using the Q series C24
The following is a timing chart for the reception processing when data reception
is performed using the user frame, which includes the reception processing using
the received data count.
The numbers in the table indicate the timing of a reception data read request to
the programmable controller CPU (see next page).

[Combination with the first frame]

Timing pattern number (see next page)

Reception data | Reception data |  When | When receiving When When
Combi- | Amount of prior to the receiving | arbitrary data in receiving receiving the
nation | reception reception of the | thefirst | the reception the last complete code
data of arbitrary data first frame frame message frame (*"
Reception data count < Received Data of the
— 1-A1) complete code
data count .
1-A is treated as
Reception data count =2 Received part of arbitrary
1-A2) data
data count :
1-B | Reception data count =0 . — 1-B —
Reception
Reception data count < Received start 1-C 1
1c data count Deleted 1) Data of the
- complete code
Reception data count > Received . P
1-C 2) is treated as
data count part of arbitrary
1-D Reception data count (exclusive 1-D data.
format-1 received data count > 0)
1-E Reception data count (exclusive 1-E
format-1 received data count = 0)
[Combination without the first frame]
Reception data count < Received
P Reception start 2-A 1) 2-A3)
2-A |data count
sk 2
() Reception data count =2 Received
— — 2-A2) 2-A 4)
data count data
2-B Recep-
.2, | Reception data count =0 — tion | 2.8 —
(*°) start

11-11

*1 The reception processing via the receive complete code is not performed when the same
data as the receive complete code has been registered in the last frame.
*2 The data reception interval is not monitored with the no-reception monitoring time (timer 0)

when only the last frame is set.

POINT

When a receive error is detected, the Q series C24 stores arbitrary data of the
reception data received immediately before the error in the reception area of the
buffer memory, then turns the reception error detection signal (X4) ON.
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[Combination with the first frame] Timing patterns for reception start and receive complete (read)

(For data reception with format-0)

Pattern No. 1-A 2)

Pattern No. 1-A 1)

v i v v w w v
(0] o (0] (0]
S = S | | IS
X © . . © © . ©
External device = | Arbitrary data | = = Arbitrary data =
side 2 L8 2 | | 4
[T : - [T -
Programmable < Equaling the > Equaling the >
controller CPU received data  received data
side count count
Pattern No. 1-B
v v
(]
E| £
© I
External device s E
side 2
g
Programmable
controller CPU
side
Pattern No. 1-C 1) Pattern No. 1-C 2)
v v v w w
(0] (0] |
§ §
External device = Arbitrary data = Arbitrary data
side [ 2
ic ic |
Programmable ) Equaling the i Equaling the o Equaling the i
controller CPU received data received data received data
side count count count
(For data reception with format-1)
Pattern No. 1-D
A4 v v v
(0] (0]
§ &
External device = Arbitrary data Reception data = Arbitrary data
side 2 e
L | [T

Programmable
controller CPU
side

External device
side

Equaling exclusive format-1
received data count

!

Ignored

Pattern No. 1-E
v

<

Reception data

<
First frame
4

First frame

Programmable
controller CPU
side

11-12

When exclusive format-1

Ignored received data count is 0

Equaling exclusive format-1
received data count

Vv : Reception start timing
V¥ : Receive complete timing
(read timing)

POINT

When data is received using Format-1, the Q series C24 checks again whether the
first frame has been received after receiving data equaling the exclusive format-1
received data count. Reception data during that time is ignored.
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[Combination without the first frame] Timing patterns for reception start and receive complete (read)

Pattern No. 2-A 1)

Pattern No. 2-A 2)

v v v w v
) | o
5 g
External device Arbitrary data = Arbitrary data &
side § | §
Eéﬂ?rﬁwggﬁ ) Equaling the received .
side data count
Pattern No. 2-A 3) Pattern No. 2-A 4)
v w v v w w v
0] [} o) [
E () g | E [ %
External device Arbitrary data | &8 = Avrbitrary data 23 £
side S ° @ 5O a
(@] S | (&) ©
Programmable I— Arbitrary data Equaling the received |—Arbitrary data

controller CPU
side

External device
side

Pattern No. 2-B

<
Last frame
<

Programmable
controller CPU
side

11-13

data count

v Reception start timing
V¥: Receive complete timing
(read timing)
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11.2.3 Receive procedure

The following shows the receive procedure when a message, including data with the
same arrangement as the specified user frame, is received and the arbitrary data is
read to the programmable controller CPU.

Procedure |

(When the CH1 side interface of the Q series C24 receives data)

Reception data with the user frame (*1)
A
I8 N

External device User frame Arbitrary User frame
side (first frame) data area (last frame)

Programmable
controller CPU
side (*2)
Reception data
read request signal

1N

Programmable *
controller CPU (*32)

side INPUT
S
Completion device

! Abnormal
'ON completion!
Status display device / o K
at completion 1 Normal T
. completion |
1 scan
(*31))
FROM

*1 See Sections 11.2.1 and 11.2.2 regarding the reading of reception data using a
user frame and the timing of reception data reading to the programmable
controller CPU.

*2 Sets the receive user frame registration No., etc. in the "non procedure system
setting" screen for GX Configurator-SC.

During debugging, the initial setting value for data reception shall be set prior to
data receiving, but after debugging is completed, it shall be set when the Q
series C24 starts up. (See Section 11.2.4.)

*3 Reading (1) below) for checking which user frame was received by the Q series

C24 from the programmable controller CPU and reading of the receive data (2)

below).

1) Reads which of the user frames set in the receiver user frame designation
area was received from the receive user frame storage area (address:
25BH).

2) Reads the arbitrary data area of the receive message from the receive area
(default addresses: 600+ to 7FFH).
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11.2.4 User frame setting for reception

(1) About user frame setting for reception
This setting is to receive data from the opposite device using non procedure
protocol through the use of a user frame. Everything is set on the GX
Configurator-SC "Non procedure system setting" screen. The setting items are
listed below.

[Setting screen] Non procedure system setting screen

Fieceived data count designation I D1FF]
Receive complete code designation FFFF
“Hifft:N ot designated receive complete code

Hicd0a:CR+LF

HO000-HO0iReceive complete code*

Receive user frame designation Use
User frame use enable/disable designation

“Input following eight iterms within the following range
Mot designated

Ho001-Hi3e? Default frame

HD3ed-H04af Flash ROM user frame
HB001-HB01tBuffer memory user frame*

Receive user frame designation 03ES
Firstframe Mo. designation 1st
Firstrame MNo. designation 2ncl 03E9
Firstframe MNo. designation 3rdl 0006
Firstframe MNo. designation dth 0015
Lastframe MNo. designation 15t 0418
Lastframe MNo. designation 2ncl onon
Lastframe MNo. designation rd onon
Lastframe MNo. designation dth onon

“Fallowing user frame receive format
designation is valid above function version B*

User frame receive format designation 1st Format-0 hd
User frame receive format designation 2nd Format-0 hd
User frame receive format designation 3rd Format-1 hd
User frame receive format designation 4th Format-1 hd
*User frame receive format designation is gooo
valid only in case of [Format-11*
Exclusive farmat-1 received data count 1st
Exclusive format-1 received data count 2nd oonn
Exclusive format-1 received data count 3rd oonn
Exclusive format-1 received data count 4th oonz
GX Configurator-SC setting items Description of setting values
(Non procedure system setting screen) Format-0 Format-1

Designates the data count that exceeds . . . )
) ) The specified value is invalid. (Exclusive
the size of the arbitrary data to be

Received data count designation ) format-1 received data count becomes
received or the data count of the alid.)
valid.

received data size.

(Reception of combination with the first frame)

The specified value is invalid.

Receive complete code designation (Reception of combination without the first frame)

Designates the code for the last data in the reception message for performing a
read request to the programmable controller CPU.

User frame use enable/disable designation Designates "Enable".

First frame No. designation 1st to 4th Designates the user frame No. Designates the user frame No.
(0 or 1 or higher). (1 or higher).

Last frame No. designation 1st to 4th Designates the user frame No.

Designates O+ for everything.
(0 or 1 or higher). 9 A veryining

User frame receive format designation

Designates "Format-0". Designates "Format-1".
1st to 4th
Exclusive format-1 received data count - L Designates the data count for the
The specified value is invalid. ) )
1st to 4th arbitrary data to be received.
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(2) Initial settings via GX Configurator-SC ("Non procedure system

setting" screen)

This section explains the buffer memory when setting various setting data for
data reception using a user frame in a sequence program. (Numbers in the
parentheses indicate the buffer memory address.)

(a) User frame use enable/disable designation (addresses: ADH/14DH)

Designate "Enable" when using user frames to receive data.

Buffer memory address  ADw/14Dn |

to

b0

T— Write 1n

0: Do not use.
1: Use.

| (Default 0n)

2: Data communication enable
(Q series C24 is set)

1) "1"is written in the user frame use enable/disable designation area.
2) After the preparation for the data reception using the user frames is
completed, "2" is written in the user frame use enable/disable

designation area. (Set by the Q series C24)
3) After the value in the user frame use enable/disable designation area is
changed from "1" to "2", start receiving data used by the user frame.
Until "2" is written in the user frame use enable/disable designation
area, data transmission is also not available.

(b) First frame No. designation area and last frame No. designation area

(addresses: AEH to B5H/14EH to 155H)

From among the user frames registered in the Q series C24, designate the
frame numbers of the user frames you wish to use in the combination and

order of priority as described in (1).

b15

to

b0 (Default All Ox)

Buffer memory address ~ AEn/14EH

First frame (1st)

to

to

to

B1n/151H

First frame (4th)

B21/152+

Last frame (1st)

to

to

to

B5H/155H

Last frame (4th)

0): No designation

Write On to 801FH

First
combination

Fourth
combination

1H to 3E7H (1 to 999): Designate the default registration frame (for

OS ROM registration).

3E8H to 4AFH (1000 to 1199): Designate the user frame (for flash ROM

registration).

8001H to 801FH (-32767 to —32737): Designate the user frame (for buffer memory

registration).
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[How to specify the first frame No. and the last frame No.]
Set the frame numbers using the following setting method.

(1) For the receive user frames, the first frame and last frame are set as a pair,
regardless of whether the external device transmits these frames.
(If the external device does not transmit either one of the frames, the unsent frame
No. is set to "0" (no setting)).

(2) A maximum of four combinations of first and last frames can be set for the non

procedure protocol. (See Section 11.2.1.)

*  Of the maximum four combinations to be set, if there is a combination that
specifies the first frame, specify the first frame for all other combinations. In
addition, set in the following order starting from the first buffer memory (AEH to
B5H/14EH to 155H).

(When specifying the first frame)

(i) Each frame No. for combinations that specify the first frame and the last frame

(i) Each frame No. for combinations that specify the first frame but not the last

frame

*  Of the maximum four combinations to be set, if there is a combination that
specifies the last frame only without specifying the first frame, the first frame
cannot be specified in any of the combinations. Set the number of the last
frame to be used in order starting from the first area of the buffer memory (AEH
to B5H/14EH to 155H).

(3) When setting more than one combination, the first frame having the registered
data in the same arrangement or the same frame number cannot be designated.
However, the last frame can be designated.

(4) Use the user frame numbers of the following user frames to set the receive user
frames. (See Section 9.1.)
1) Default registration frame numbers: 11 to 3E7H
2) User frame numbers registered in the Q series C24 flash ROM : 3E8H to 4AFH
3) User frame numbers registered in the Q series C24 buffer memory: 8001+ to
801FH

(5) Do not specify (set) the frame No. of a user frame that includes the receive

transparent code designation additional code data shown in Chapter 12 as a user
frame for data reception using non procedure protocol.
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(c) User frame receive format designation (address: 20201 to 2023H/2120H to

2123H)

In data reception using a user frame, specify the reception method for each
combination of receive user frames. This setting is valid in a setting shown in
(2) (b) when it is set using a combination that specifies a user frame.

Buffer memory address 20201/21201
to

20231/2123H

b15 to

b0 (Default Own)

Setting for the first combination

Setting for the second combination

Setting for the third combination

Setting for the fourth combination

Specify the reception method (OH: Format-0

11: Format-1

POINT

reception method setting.

For combinations other than those with the first frame only, data reception is
performed using Format-0 even if Format-1 is specified through the above

(d) Exclusive format-1 received data count designation (address: 2024+ to

202741/21244 to 2127H)

» For a combination specifying Format-1 in the user frame receive format
designation, specify the arbitrary data word/byte count (size for performing
a reception data read request to the programmable controller CPU) when
the applicable first frame is received. Specify this for each combination

specifying Format-1.

» Specify a size within the size of the storage area for the reception data in

the buffer memory.

» The unit for the setting value depends on the setting value given in the

word/byte units designation.

b15

to b0 (Default Ow)

Buffer memory address  2024n/21241| Setting for the first combination

Setting for the second combination

to

Setting for the third combination

20271/2127w| Setting for the fourth combination

11-18

L Write Ox to FFFFH

Exclusive format-1
received data count
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11 DATA COMMUNICATIONS USING USER FRAMES

(3) Examples of registering a receive user frame
The following are examples of pre-registering a receive user frame on the CH1
side with the GX Configurator-SC.

(@) When the first frame is specified
In the example, the following three combinations are registered for the

receive user frame.

[Setting conditions]

User frame receive

Exclusive format-1

User frame ) ) . Remarks
format designation | received data count
1st The received data
L (First frame + last frame) Format-0 — .
combination count becomes valid.
2nd
L (First frame only) Format-1 OH Exclusive format-1
combination )
ard received data count
r .
L (First frame only) Format-1 2H becomes valid.
combination
[Setting value]
Setting item Setting value Remarks
Received data count designation 1FFH For Format-0
Receive complete code designation FFFFH Set to "No receive complete code".
User frame use enable/disable
. ) Enable Always specify "Enable".
designation
1st 3E8H
Receive user frame designation | 2nd 3E9H
First frame No. designation 3rd 3EAH OH: No designation
4th On 11 or higher: There is a designation.
1st 41DH In this setting, only three combinations
Receive user frame designation | 2nd On become valid.
Last frame No. designation 3rd OH
4th OH
1st Format-0 The received data count becomes valid.
User frame receive format 2nd Format-1 Exclusive format-1 received data count
designation 3rd Format-1 becomes valid.
4th Format-0 —
1st On
Exclusive format-1 received data |2nd OH
) ) For Format-1
count designation 3rd 2H
4th OH
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(b) When the first frame is not specified
In the example, the following three combinations are registered for the
receive user frame.

[Setting conditions]

User frame receive | Exclusive format-1
User frame . . . Remarks
format designation | received data count
1st
L (Last frame only)
combination
2nd The received data
L (Last frame only) Format-0 — )
combination count becomes valid.
3rd
L (Last frame only)
combination

[Setting value]

Setting item Setting value Remarks
Received data count designation 1FFH For Format-0
Receive complete code designation 001w Designate any received complete code.
User frame use enable/disable
. ) Enable Always specify "Enable".
designation
1st OH
Receive user frame designation | 2nd OH ) .
) ] ) OH: No designation
First frame No. designation 3rd OH
4th OH
1st 41DH 0+: No designation
Receive user frame designation | 2nd 41EH 1w or higher: There is a designation.
Last frame No. designation 3rd 41Fn In this setting, only three combinations
4th OH become valid.
1st Format-0
User frame receive format 2nd Format-0 Everything is set to Format-0 since the first
designation 3rd Format-0 frame is not designated.
4th Format-0
1st Ou Setting value for Format-1
Exclusive format-1 received data | 2nd OH e. "9 v‘a U(‘e o orma‘ "
. ) This setting is not required since
count designation 3rd OH L
ath 0 everything is set to Format-0.
H
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11.3 Receive Program

This section shows examples of the sequence program to read the reception data
stored in the Q series C24 buffer memory to the programmable controller CPU, when

data including the user frame is received.

11.3.1 Sequence program example

In the program examples provided in this section, data reception by the user

frame is indicated based on the following:
1) I/O signals of Q series C24

Install Q series C24 in the position where the I/O signal with QCPU is X/Y00 to

XIY1F.

2) Interface for Q series C24 used for data communications with external device

Use an RS-232 interface on the CH1 side of Q series C24.
3) Intelligent function module switch settings

Switch No. — Bit — Description Set value
Position Specified value
b0 OFF Operation setting Independent
b1 ON Data bit 8 bits
b2 OFF Parity bit None
b3 OFF Transmission | Even/odd parity Odd 0702+
Switch 1 b4 OFF setting Stop bit 1 bit (Matched with the
b5 OFF Sum check code None external device)
b6 OFF Write during RUN Prohibited
b7 OFF Setting modifications | Prohibited
b8 to b15 - Communication rate setting 19200 bps
Switch 2 - Communication protocol setting Nonprocedural protocol | 0006+
Switch 3 - Station number setting No. O station 0000+

4) Buffer memory settings for the examples (For other than below, default values

are used.)

» Example (1) shows the GX Configurator-SC setting.
For settings, refer to Section 11.2.4.

» Example (2) shows the setting by a sequence program.

Address |(r;|-I|D1EC (HEX) Name Set value

173 (ADH) User frame use enable/disable designation 14: Enable

) . . st Example (1): 3E8H
174 (AER) First frame No. designation, 1 Example (2): 80014

; . . nd 1 Example (1): 3E9+
175 (AFH) First frame No. designation, 2 Example (2): 8002+
176 (BOH) First frame No. designation, 3" BH
177 (B1n) First frame No. designation, 4" 15

. . st Example (1): 41BH

178 (B2H) Last frame No. designation, 1 Example (2): 80054
179 (B3H) Last frame No. designation, 2™ Ox: None
180 (B4H) Last frame No. designation, 3" On: None
181 (B5H) Last frame No. designation, 4" Ox: None

(Continued to the next page)
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Address |(r;|-[|)1EC (HEX) Name Set value
8224 (2020+) User frame receive format designation, 1% Ox: Format 0
8225 (2021H) User frame receive format designation, 2™ 1n: Format 1
8226 (2022+) User frame receive format designation, 3" 1n: Format 1
8227 (2023H) User frame receive format designation, 4" 1n: Format 1
8229 (2025H) Exclusive format-1 received data count, 2™ 12 words
8230 (2026H) Exclusive format-1 received data count, 3" 0 word
8231 (2027+) Exclusive format-1 received data count, 4" 2 words

* 1 Indicates the settings of the user frame No. to which the first and last frame

Nos. are specified in the programs.

User frame No. Registration code

Registered data

3E8+/8001H 02+, 511, 201, 0AH, 3BH

STX, Q, (SP), Station No. of external device, ;

3E9+/8002+ 02+, 41H, 3BH

STX, A, ;

61 06H

ACK

15H 15H

NAK

41Br/8005H 03H, FFH, FOH

ETX, Sum check code
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(1) Sequence program example when using GX Configurator-SC
* For details on the INPUT instruction, refer to the User's Manual (Basic).

<Reads combination No. >|
X3 M3 uo\
— | +F {MOVP G603 D0 K Reads combinations of user
frames received.
X4
{move ki D1 K sets the reception channel to CH1.
{move K20 D4 T sets the allowable number of
reception data to 20.
<Reads reception data >
{G. INPUT Uo D1 D10 M3 X Executes reception.
M3 M4
— | F {SET M100 T Sets the normal completion flag.
M4
f [SET M101 F sets the abnormal completion flag.
Q series C24
Address Buffer memory
ADH | User frame use control designation
(Sequence program) AEH (1st)
Sets the receive user frame to First frame - " _to_ """" 1st set
registration No.(See Section 11.2.4.)—|::> B1n No. designationf - --- - (itﬁ ****** .
B2+ (1st)
Lastframe  [~"" 777777777 4th set
o No. designationf - --- - LR
DO Receive user frame <:: B5H ) 9 (4th)
D1
D2 Data receive result 258H | Data reception result
D3 Receive data count
-~ ~ 25BH | Receive user frame ( || th set)
proj ___F Receivedata |
pvvy
1 600H Receive data
! . count storage
' 601H
: <
!
"""""""""" Receive area .
Dn to Receive data storage
TFFH
2020+ | User frame (1st)
receive = [T 777 0 7]
(Sequence program) to format | _____________] 1st set
Setting the user frame :> 20234 | designation (4th) —
receive format, etc. P
g 2024+ |Exclusive 1st
(Refer to Section 11.2.4.) " format-1 = [F----- (_téz “““ 4th set
0 lreceiveddata | ______._______|
2027+ |count designation (4th)
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11 DATA COMMUNICATIONS USING USER FRAMES

(2) Sequence program example when not using GX Configurator-SC

* For details on the INPUT instruction, refer to the User's Manual (Basic).

<<User frame reception setting>>

11-24

X1E

— |

Mo
—

[PLS

<Frame No. 8001H setting

MoV K5

{Mov H5102

[MOV HOA20

[Mov  H3B

<Frame No. 8002H setting

TV K3

{Mov H4102

fMov 3B

<Frame No. 8005H setting

MoV K3

MOV HOFFO3

{Mov HOFQ

Mo

o))

66912

o)
66913

uo\
66914

uo\
G6915
U\
66953

o\
66954

g\
66955
uo\
G7076

g
G7077

uo\
G7078

User frame registration
(See Chapter 9.)
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<First frame No. (for reception) designation, 1st to 4th>

Mo uov .
| [Mov  Hgool  GI74
uo\
[Mov  Heoo2  GI75 ]|
uo\
MoV He 6176}
uo\
[Hov  H15 @77 7

<Last frame No. (for reception) designation, 1st to 4th>
uov
[MOV H8005 G178

; uo
{Mov HO G179 1
uo\
[MOV HO G180 }
n Uo\
[Mov  Ho argr
<Reception format designation 2 to 3, format-1 specified>
Uo\
{Hov K1 68225 T
uo\ LUser frame setting for reception
fmov K 68226 ] ( (See Section 11.2.4.)
Uo\
[Mov K 227 ]

<Format-1 received data count designation 2 to 3>

[MOV K12 68229 1
uov
{Mov Ko (8230 1
uo\
{Mov K2 68231 1
<Set to enable user frame>
uo\
{Mov K1 G173 1
[SET i 1
<<Wait until data communications are enabled>>
M uo\
= G173 K2 ] {RST ] 1
<Reception is ready>
[SET M2 1 )
<<Start communications after M2 turns ON>>
<Reads combination No.>
X(i n o\
I LHovP G603 b0 } Reads combination of received user frames
X4
— {Movp K1 D1 K sets to CH1 for reception channel
{Hovp K20 D4 T sets to 20 for No. of allowable reception data
<Reads reception data>
[G. INPUT UO D1 D10 M3 K Executes reception
M3 W4
— | F {SET M100 1 sets normal completion flag
W4
L} [SET ni1o1 T sets abnormal completion flag
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11.3.2 Application example for data reception using a combination that specifies the first

frame

In the description of this program example, conditions for data reception using a user

frame are as follows.

(1) The Q series C24 I/O signal
The Q series C24 is installed at QCPU 1/O signal addresses X/Y80 to X/Y9F.

(2) Q series C24 interface used in data communications with the external device
The Q series C24 CH1 side RS-232 interface is used.

(3) Data to be registered on the GX Configurator-SC "Transmission control and other
system settings" screen and "Non procedure system settings" screen used for
data communication using a user frame.

Change default values for the items listed in the table below.
Use default values for other items.
tem Set contents Buffer memory address to store Remarks

registration value

Word/byte units designation Word/byte 96H Set to either one according to the example.
When Yes,

Receive transparent code designation Yes/No 1201 Additional code: 10+ (DLE)
Transparent code: 02+ (STX)

ASCII-BIN conversion designation Do not convert 121H Select "Do not convert” in the example.

Received data count 6to 511 A4H Set according to the example.

Receive complete code None A5H —

User frame use control designation Use ADH

First frame No. designation

w1 Yes AEH to B5H

Last frame No. designation (

)

User frame receive format designation

Format-0/ Format-1

2020H to 2023H

Exclusive format-1 received data count

designation

OH to FFFFH

2024+ to 2027H

Refer to the illustrations provided in
(a) to (e) in this section.

[When receiving with a combination that specifies the first frame]

* 1 This program example gives the registered contents of the user frame No. specified as the first frame No.

and the last frame No.

User frame No. Registered code Registered data contents
1st 3E8H 02+, 514, 201, OAH, 3B, STX, .Q' (SP.)'
External device station No.,;

First frame No. 2nd 3E9 024, 414, 3Bn STX, A, ;

3rd 6H 06w, ACK

4th 15H 15w, NAK

1st 41Bnu 03H, FFH, FOu ETX, Sum check code
Last frame No. 2nd Ox (none) —

3rd 0Ox (none) —

4th On (none) —

11-26
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(a) When receiving with a combination of the first frame, arbitrary data and last
frame (reception using Format-0)

Additional code (Removed by Q series C24.)
r Transparent code

Receive byte count excluding frame and

Receive byte count excluding frame and

The figure shown below is for word units.

User frame use control
designation

First frame No. designation
(1st)

(2nd)
(3rd)

(4th)

Last frame No. designation
(1st)

(2rd)
(3rd)

(4th)

Receive transparent
code designation

ASCII-BIN conversion
designation 2)
Receive user frame_,, t5 o
(13 th)

3),
Receive data count to D3

Receive data A

(arbitrary data )

area) to D10
or after
—

Reads combinations of user frames

Sets to CH1 the reception channel.

Sets the allowable number of reception

Executes reception.

Sets the normal completion flag.

T
D S
When STX handled as ——| LT
transparent code. E X
[10H,02H Receive data count
Head data —l R , Word units
v
T —T——f——7T——T— T additional code (12)/2=6
o 0o | | ] | | L Byte units
Sl 9y s s e G HES ’
X: | 1;851 1 | :X ' | :R lelﬁ additional code (12)
External device Lo 1%5‘@1 | | | | | | L §§
Coodsw ) 24 B8
021511201 OAH BBH30131132133H0214 1142143134111 2H0DHOAHO3H  EEH
s v * v A ADH N
Pro?ra”mmgglg First frame Avrbitrary data area Last frame l
controfler (corresponds to register No. 3E8H) i (corresponds to register/ —— Agy
! No.41BH) 3E8H
,,,,,,,,,,,,,,,,,,,,, B
| AP 3E9H
Reception data X83 |
i BOH
read request | 6H
|
Programmable INPUT ! B1H 15m
controller CPU \‘S ON i
| — B2
Completion device MO f . 418w
! ! ! None
kQN fffff 4 Abnormal ! B3n ( on )
! y completion i )
Status display device M1 : z i ! £ By (None)
at completion ! ' Normal | &= OH
1 i ! 3
! ' completion ! % B5M (None)
— ! S OH
1 scan | 'g (YES) (NO)
| 12
| z 041 10024/ O
! = 1214| (Disable)
User frame receive | Q OH
20204 format designation | g 2584
O (1st = Format-0) | 1H
1 e
|
20214 On (2nd = Format-0) | 600 1 004, 06H
1 0
20224 1 (3rd = Format-1) ! B0TH | 54 . 30m
|
2023H n (4th = Format-1) L---- M 5024 3%?:') (322)H
Exclusive format-1 -
2024 0 received data count 6034 | A (STX)
H (1st) 414, 021
202! 604 (C) (B)
o On (2nd) " 43u, 424
(1234H)
2026+ OH (3rd) 6051 124 . 34
(LF) (CR)
2027+ 24 (4th) L 606H OA4 . 0D
Reception data read request Buffer memory Buffer memory
X83 MO r
FROMP  H8 H25B DO K1
I Z4l L received.
X84
[MOVP K1 D1
[MOVP K6 D4
data to 6.
[G. INPUT U8 D1 D10 Mo
MO 1
— | 4 {SET M100
I [SET Mio1

11-27

Sets the abnormal completion flag.
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(b) When receiving with a combination of the first frame and arbitrary data

(reception using Format-0)

Additional code (Removed by Q series C24.)
¢— Transparent code

T
D S
When STX handled —— LT
as transparent code. E X
101024 Receive data count
Head data L Word units
“l \ / Receive byte count excluding frame and additional code (12)/2=6
v Byte units
s o T T s L c T L Receive byte count excluding frame and additional code (12)
TIAI 510 1,2 3, T A/B C: '
External devi X ' X \ ‘R F The figure shown below is for word units.
xternal device o I ! ' ! |
P ! ' ! 1(1234n)
02+41+3BH30431432138H0214 1142143341 1240DHOA Ad o Received data count
—A ~ 4 ADn User frame use control
Programmable First frame Arbitrary data are 2u designation
controller CPU (corresponds to register No. 3E9+)  (Received data count) AEH First frame No. designation
3E8H (1st)
H 2nd
! — AFH 3EQH (2nd)
Reception data X83 ! BOM (3rd)
read request \ 6H
\
Programmable ! B1H 154 (4th)
I P I
controller CPU | B2y Last frame No. designation
Completion device MO | A 41Bx (st
‘kQN 77777 4| Abnormal 3 — B3 (Ng:e) (2nd)
) ) 1 y _completion i g N
Status display device M1 ] i ! S B4u (None) (3rd)
at completion ! i Normal I h O
I ' i ! k]
! ! completion : S Bsw (None) (4th)
— I k=) OH
|
1 scan | § 1204 (YES) (NO) | Receive transparent
| ° 10021/ OH code designation
i & - .
| ASCII-BIN
! § 121w (Dls()ible) desscignationconverSIon
User frame receive ) ﬁ Recet 4 2)
format designation ! — ecelve user irame
2020 ) — 25B — to DO
" On (1st = Format-0) ! : 24 (3th) °
1 'd
_ | R Receive data 3)
20211 On (2nd = Format-0) ! » 600+ 00k . 06 count —»to D3
! ™) (0 Receive data A
2022+ 1 (3rd = Format-1) | 601H (arbitrary data
H H 314, 30H area) 4)
I 3 (2 to D10
2023H 1 (4th = Format-1) S P 6024 3% ) (32) or after
Exclusive format-1 (A; ’(ST)':) >
received data count
2024+ OH designation 603+ 410, 02u
s © ®
2025 6041
H On (2nd) " 43, 424
3rd (1234H)
2026H OH (3rd) 605H 120 34m
(4th) (LF) (CR)
2027w 24 L 606+ A , 0D ]
Reception data read request Buffer memory Buffer memory
X83 Mo —
—t HF [FROMP  H8 H25B DO K1 Reads combinations of user frames
received.
X84
— {wove ki D1 Sets to CH1 the reception channel.
[MOVP K6 D4 Sets the allowable number of reception
data to 6.
[G. INPUT U8 D1 D10 Mo Executes reception.
MO [}
— | +F [SET M100 Sets the normal completion flag.
M1
| [SET M101 Sets the abnormal completion flag.
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(c) When receiving with user frame only (reception using Format-0)

Head data
_l (For reception using first frame and last frame combination) Since there is no arbitrary data area,
— — the receive data count is [0].
S oV El %
T'Q''— §v “T: g
X o E g g: | X1 © ° The illustration below is for reception using
External device L 18s= 0 1 Ex first frame and last frame combination.
X008 =Ie}
| | wWoo' | 1o
Lo bt ADH User frame use control
02H§1 H:ZO}-: 0AH I»’.’:Br—c‘03|-: 03H 24 designation
—_— — AEn First frame No. designation
Programmable First frame Last frame SE8H (1st)
controller CPU (Correspond to register AF
No. 3E8+ and 41Bw) H 3E9H (2nd)
BO! (3rd)
" 6H
Reception data X83 B1n (4th)
read request 15H
B2 Last frame No. designation
Programmable INPUT 41BH (1st)
controller CPU ON
B3 (None) (2nd)
Completion device MO | g On
| I None
kQN fffff 4 Abnormal £ B ( On ) (3rd)
! y completion B
Status display device M1 t ] T  B5n (None)
at completion ! i Normal _Eu OH (4th)
' ' completion § 1201 | (YES) (NO) | Receive transparent
— @ 10021/ On | code designation
1 scan S 121n (Disable) ASCII-BIN conversion
& OH designation
v 2584 Receive user frame 2)| to DO
1 (iith)
i 3
6004 Receive data )I to D3
00H , OOH count
User frame receive
20201 0 format designation
H (1st = Format-0)
2021H on (2nd = Format-0)
2022+ 1 (3rd = Format-1)
2023+ 1 (4th = Format-1)
H
Exclusive format-1
20241 OH received data count
(1st)
2025+ On (2nd)
2026+ On (3rd)
2027H 2 (4th)
Reception data read request Buffer memory
X83 MO —
— | g {FROMP  H8 H25B DO K1 Reads combinations of user frames
received.
X84
[MOVP K1 D1 Sets to CH1 the reception channel.
IMovP K6 D4 Sets the allowable number of reception
t data to 6.
[G. INPUT U8 D1 D10 Mo Executes reception.
MO ]
— 4 {SET M100 Sets the normal completion flag.
M1
} {SET m1o1 Sets the abnormal completion flag.
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(d) When receiving with first frame only (reception using Format-1)

Head data —l

0>

06H

Programmable
controller CPU

Reception data
read request

Programmable
controller CPU

Completion device

Status display device

at completion

(S
First frame
(Correspond to
register No. 6H)

X83

Reception data read request

11-30

Since it is designated to system 1 received data count "0",

the receive data count is [0].

ADH

AEH

AFH

BOH

B1H

B2+

B3n

B4n

B5H

120H

121n

L 25BH

—— 600n

INPUT
ON
B
Mo | g
k(_)[\‘ _____ _l Abnormal 3
] | completion ®
M1 : Y 5
| i Normal 2
H | completion 3
\ ) @
" 1scan ' S
w
X83 1] r
| £ [FRONP  HB He58 DO
X84 -
[MovP K1
[MovP K6
[G. INPUT U8 D1 D10
MO M
— | HF {sET
M r
} [SET

20201

2021H

2022+

2023H

2024+

2025H

2026H

2027w

M100

M1o1

2H

3E8H

3E9H

6H

15H

41BH

(None)
OH

(None)
OH

(None)
OH

(YES) (NO)
10024/ OH

(Disable)
OH

3H

00+ , OOH

OH

OH

OH

OH

OH

2H

Buffer memory

The illustration below is for byte unit.

User frame use control
designation

First frame No. designation
(1st)

(2nd)
(3rd)

(4th)

Last frame No. designation
(1st)

(2nd)
(3rd)

(4th)

Receive transparent
code designation

ASCII-BIN conversion

designation

Receive user frame 2)

(I 3th) — to DO
Receive data 3)

count >to D3

User frame receive
format designation
(1st = Format-0)

(2nd = Format-0)
(3rd = Format-1)
(4th = Format-1)
Exclusive format-1

received data count
(1st)

(2nd)

(3rd)

(4th)

Reads combinations of user frames

received.

Sets to CH1 the reception channel.

Sets the allowable number of reception

data to 6.

Executes reception.

Sets the normal completion flag.

Sets the abnormal completion flag.
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(e) When receiving with a combination of the first frame and arbitrary data
(Exclusive format-1 dedicated received data count) (reception using

Format-1)

Head data

x>z 4—‘

1 (0022)

External device 150 22H|00H

Receive data count
Word units
Receive byte count excluding frame and

additional code (2)/2=1
Byte units

Receive byte count excluding frame and
additional code (2)

Programmable
controller CPU

Arbitrary data area

First frame
(Correspond to
register No. 15H)

Reception data read
request

X83

Programmable
controller CPU

Completion device

Status display device M1

at completion

Reception data read request

ADH

AEH

AFH

BOH

—— B1n
)
£

el B2n
°
2

st B3n
2
3

° B4
]
<

S — B5H
©
Ch

1201

1214

L—» 25BH

11-31

i
i
i
i
i
i
l
INPUT
\ S on |
MO | 1
| | |
kQN fffff 4 Abnormal |
| ycompletion :
| ' Normal completion;
' | |
« N |
" 1scan .
i
i
i
i
i
i
i
i
X83 Mo
| vy 4 a [FROWP  Hg H25B DO
X84
— fmove ki
MovP K6
{G. INPUT U8 D1 D10
MO M
— Lse1
M
| {SET

——> 600n

ERE T

2020H

20211

20221

2023H

20241

20254

20264

20274

K1

D1

D4

MO

M100

M101

The illustration below is for byte unit.

User frame use control
2H designation
First frame No. designation
3E8H (1st)
3E9H (2nd)
6H (3rd)
15H (4th)
Last frame No. designation
41BH (1st)
(None)
OH (2nd)
(None)
OH (3rd)
(None)
OH (4th)
(YES) (NO) | Receive transparent
10024/ On code designation
(Disable) ASCII-BIN conversion
OH designation
Receive user frame 2)
a4 (i) > Do
Receive data count 3)
004 , 02+ —> b3
(0022+) Receive data 4)
00H, 22H (arbitrary data area) —» to D10
User frame receive
format designation
O (1st = Format-0)
On (2nd = Format-0)
1 (3rd = Format-1)
n (4th = Format-1)
Exclusive format-1
On received data count
(1st)
On (2nd)
O (3rd)
20 (4th)

Buffer memory

Reads combinations of user frames

received.

Sets CH1 to the reception channel.

Sets the allowable number of reception

data to 6.

Executes reception.
Sets the normal completion flag.

Sets the abnormal completion flag.
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11.3.3 Application example for data reception using a combination that does not specify the

first frame

In the description of this program example, conditions for data reception using a user

frame are as follows.

(1) The Q series C24 I/O signal
The Q series C24 is installed at QCPU 1/O signal addresses X/Y80 to X/Y9F.

(2) Q series C24 interface used in data communications with the external device
The Q series C24 CH1 side RS-232 interface is used.

(3) Data to be registered on the GX Configurator-SC "Transmission control and other
system settings" screen and "Non procedure system settings" screen used for
data communication using a user frame.

Change default values for the items listed in the table below.
Use default values for other items.
ltem Set contents Buffer memory address to store Remarks

registration value

Word/byte units designation Word/byte 96H The unit is set to "Word" in the example.
Specify as follows:
Receive transparent code designation Yes 120H Additional code: 10+ (DLE)
Transparent code: 02+ (STX)
ASCII-BIN conversion designation Do not convert 121H Select "Do not convert” in the example.
Received data count 6 to 511 AdH Set according to the example.
Receive complete code None A5H —
User frame use control designation Use ADH
First frame No. designation ( * 1) None AEH to B1H Refer to the illustration provided
X - 7 in (a) of this section.
Last frame No. designation ( * ) Yes B2+ to B5H
User frame receive format designation Format-0 2020H to 2023+ Refer to the illustration provided
. . in (a) of this section.
Exclusive format-1 received data count OH 2024+ to 2027+ Specify Format-0 for a combination that

designation

does not specify the first frame.

*1 This program example gives the registered contents of the user frame No. specified as the first frame No.

and the last frame No.

Lot fame No. Registered code | Registered data contents
1st Ox (none) —
First frame No. 2nd 0 (none) —
3rd O+ (none) —
4th O+ (none) —
1st 419 3Bw, 041 - EOT
Last frame No. 2nd Ox (none) —
3rd Ox (none) —
4th O (none) —
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11 DATA COMMUNICATIONS USING USER FRAMES

(@) When receiving using arbitrary data and last frame combination. (reception
using Format-0)

Additional code (Removed by the Q series C24.)
r Transparent code

. D s
When STX is handled LT
as transparent code. E X
101024 Receive data count
1 Word units
Head data
—l \ /) Receive byte count excluding frame and
—— additional code (12)/2=6
! 'S i . C L, |E Byte units
0 12 3T A B C I 10 Receive byte count excluding frame and
| X | IR FI T additional code (12)
External device ! i , . ! .
i | | (1234n) Co
! | | ' ' L The illustration below is for word units.
30»:31 H\32H|33H\02HI41 H\42H|43H34HI1 2H|0D}-IIOAH3BH04H
\ ~ ADw User frame use control
Programmable Arbitrary data area Last frame 2u designation
controller CPU ! (Corresponds to register AEs (None) First frame No. designation
No.419H) — On (1st)
*********************************** ” AFH (None)
R tion dat; d ! & (end)
eception data real ! N
request X3 | BOH (Nore)
! On (3rd)
None
Programmable INPUT | B1H ( OH)
controller CPU ON | (4th) o
I B2n Last frame No. designation
) ) | 4194 (1st)
Completion device MO 1 I N
‘k,ol\‘ ,,,,, 4‘ Abnormal | B3H (None)
) ) 4 | completion ! > On (2nd)
Status display device ) v ! £
! et M1 : y - I & Ban (None)
at completion ! ! Normal completion | i OH (3rd)
! o]
| i | T BbM (Nore)
— 1 e O (4th)
! 73
sean | S 1204 (YES) Receive transparent
| = 1002+ code designation
| = 121 (Disable) ASCII-BIN conversion
! 3 H O designation
w
User frame receive ! ~ ; 2)
20201 format designation | —»25BH 1 Res,e:';/'? user frame_>T0 DO
O (1st = Format-0) . - i () 3)
|
600H Receive data count—To D3
20214 O (2nd = Format-0) | 00+ , 06 ,
! 1) () R(ecg!;/e daéat h
6011 arbitrary data
20224 Ox (3rd = Format-1) | 31H , 304 area) 4)
Loo- > 6021 ©® @ I(r)aDﬂLOr
20234 ou (4th = Format-1) 334, 32+ od
Exclusive Format-1 603 (A) (STX)
2024 on received data count "1 41m, 024
1st -
0e 604+ © ®
2025+ o (2nd) 43n , 424
(1234H)
2026n on (ard) 805 | 424, 34
(LF) (CR)
20274 OH (4th) L 6061 OAH , ODH )
Buffer memory Buffer memory
Reception data read request
_|XS|3 :“9, FFROWP  H8 Ho5B 00 K1 Reads combinations of user frames
T Zdl L received.
X84
[MOVP K1 D1 Sets CH1 to the reception channel.
IMOVP K6 D4 Sets the allowable number of reception
L data to 6.
[G. INPUT U8 D1 D10 Mo Executes reception.
MO M1
— | W [SET M100 Sets the normal completion flag.
M1
| [SET Mot Sets the abnormal completion flag.
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11.4 Data Transmission

This section explains the arrangement of the transmission data and transmission
procedure when transmitting data using a user frame.

11.4.1 Send data

The following describes the data list, codes, and handling of the Q series C24 send
data during user frame data transmission.

(1) Send data list
Only the data list combinations shown below are allowed during user frame data
transmission.

Arbitrary data area

(Send data designation area data) User frame (last m frames)

User frame (first n frames)

Data name) User frame . User frame
Combination (first n frames) Arbitrary data area (last m frames) Note
1) O O O
2) O O Total 99 frames
3) O O
4) O Total 100 frames
? H f O : Designated data exists
! %2 ' (When ASCII-BIN conversion disabled)
: ! i Codes that Codes wh
3 ! i bg z?essigia?:; \rgng;mirfg Note
:- ------------ + ----------- f -» 00Hto FFH Added by the Q series C24.
| - fffffffffffff ) 00+ to FFH Transmission area data.
3 . (When ASCII-BIN conversion enabled)
! | | Codes that Codes wh
3 ! ! bg c?:sig?\af:g treoanz;\ilrtir?; Note
1 | | Added by the Q series C24.
e @ - -¥ OH to 9n,AHto FH 30w to 39w, The?:odgstsﬁowieegltet?]e left
| 41+ to 46H are 4-bit codes.
| * T issi data.
LT LN Ow to 9x,An to Fr 30H 10 39k, | 1 es shown at the left at
41+ to 46H are 4-bit codes.
*1 Four bits of OH to FH data are converted to 30+ to 39H and 41H to 461 ASCII

data and transmitted as the data codes of the data to be transmitted
(including the transparent code data).
*2 Send data arbitrary data area

1) When the send data count designated by the programmable controller
CPU during transmission in byte units is an odd number of bytes, the
data of the lower byte of the last send data storage location of the send
data storage area are transmitted.

2) When ASCII-BIN conversion is enabled, the data to be transmitted is
transmitted as 2 characters/byte.
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POINT

Handling of the Q series C24 send data

(1) The data of the user frame and the data of the transmission area designated
from the programmable controller CPU are transmitted in the contents and
order set in the buffer memory send user frame designation area.

(2) For the user frame section and arbitrary data section, the data can be sent as
ASCII code using the ASCII-BIN conversion.
For more details on the ASCII-BIN conversion, see Chapter 13.

(3) If send transparent code is designated, the additional code data is added in
front of the transparent code/additional code in the data of the designated area
during transmission and transmitted.
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11.4.2 Transmission procedure

The following describes the transmission procedure when a message containing user
frames is transmitted to the external device.

Procedure |

External device

Arbitrary
Programmable User frame | | Userframe data area User frame | | Userframe
controller CPU (s<1) (1st) (nth) [Transmission (mth) (£th)
area data)

(3k 2)

TO
Programmable \ /
controller CPU PRR
L
Completion device

ON _ Abnormal

Status display device (% 3) ! i completion
at completion : ro—
X | completion
< >
1 scan

*1 Designates the data of the user frame number to send.
*2 Programmable controller CPU processing

Before issuing a send request to the Q series C24, designate (write) the following data.
» Transmission user frame designation area
User frame No., transmission method and transmission order registered in the
Q series C24
» Transmission area (Buffer memory)
User data corresponding to transmit message arbitrary data area
*3 When a transmission data count error or data transmission error is generated, the
Q series C24 stores the error code to the data transmission result storage area
and turns on the transmission abnormal end signal (Xn1).
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11.4.3 Settings for transmission user frames

11-37

These settings are required for sending data to an external device via user frames and
the non procedure protocol.

These settings are made from the GX Configurator-SC or the programmable controller
CPU.

(1) Settings via the GX Configurator-SC
Perform settings on the following screen to send data using user frames.
* "Non procedure system settings" screen
» "Transmission user frame No. designation system settings" screen
For setting contents on each screen, see (2) in this section.

(2) Settings via the programmable controller CPU
(a) How to designate and write transmission data when transmitting via user

frames
For arbitrary data section when sending a combination of user frames and
arbitrary data section, the transmission data count and transmission data are
written in the transmission area (the same as when sending them in an
arbitrary format.)
User frames are registered using the GX Configurator-SC. Or, the user
frame registration number to be sent is written from the programmable
controller CPU to the transmission user frame designation area of the buffer
memory as shown in the diagram below.
After executing registration/write, the Q series C24 transmits the designated
data in the designated order upon execution of the PRR instruction.
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(Example) Sending data in the following sequence

Sending L Contents of sent/registered
Transmission data type User frame No.
sequence data
1 User frame 2 ( 2) 02H (STX)
2 User frame 3E82+(  1000) 00+, 3BH (station No., ":")

3 Arbitrary data

8000+ (—32768)

414, 424, 43H, 444 ("ABCD")

03H, FFH, F6H, ODH, OAH

To the

external device

4 User frame 4004 (  1024)
(ETX, Sum check, CR, LF)
Address Buffer memory (Transmission user frame designation area)
B6H | 0 or the following frame designation No | «eessUser frame being transmitted designation No. area
B7H 0 +se««CR/LF output designation area
B8H —>1 ««ee«Qutput head pointer designation area
BOH| > 4 «e=«Qutput head pointer designation area
BAH| | —2H (1st)
BBH 3E8H (2nd)
BCH 8000H (3rd)"! o . .
. BDH 4001 (4th) sesTransmission count designation area
BEH OH (5th)
BFH OH (6th)
(Transmission area)
400H 2o0r4 seeesTransmission data count (word unit/byte unit)
401H 42H4(B) ,  41H(A) .
4024 441(D) 431(C) sesTransmission data

A
I
|
|
|
|
|
I
|
I
|
I
|
I
|
|
|
|
|
|
|
|
|
|
I
|
I
|
|
|
|
|
|
|

*1 When sending data that was written to the transmission area, 8000H is
used as a temporary user frame number. (Refer to (b) 5))

(When the ASCII-BIN conversion is not performed)

User frame

y

X

Arbitrary data

(2nd)

0)|A B C D

Station No.

02H01H3BHA1HA2HA3HA4H

Y
2H 3E8H 8000H

User frame
@ * Figure at left is for byte units.
E §C F For word units, the optional data section is sent in the sequence "ABCD."
T &
o
X g R L
>
n
03H4BHODHOAH|
Y J
400H

Corresponding frame No.
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(b) Transmission user frame designation
The following explains application of the buffer memory to be used

when sending data using user frames, along with the designated and
stored values.

1) User frame being transmitted storage area (addresses: B6H/156H)
What number of the transmission frame number designation area
is being sent is stored in the data transmission via user frames.

b15 to b0
Buffer memory address  B6n OH to 64+ (CH1 side)
156H OH to 64+ (CH2 side)

On( 0) : Not sent
1nto 64H( 1to 100) : User frame being transmitted designation No. (nth number)

2) CRILF output designation area (addresses: B7H/157H)
When sending a user frame or arbitrary data that does not contain
a CRI/LF, designate whether a CR+LF will be sent each time a user
frame or arbitrary data is sent.

b15 to b0
Buffer memory address  B7x 0 to 1 (CH1 side)
157w 0 to 1 (CH2 side)
T— 0 : Do not send
1:Send

3) Output head pointer designation area (addresses: B8+ /158H)
Write the head position (nth number) in the transmission frame No.
designation area for writing the registration number of the user
frame to be sent.

b15 to b0
Buffer memory address  B8x 0 to 100 (CH1 side)
1581 0 to 100 (CH2 side)

T— 0 : No designation

1: Send from the first
to to
100: Send from the 100th

REMARKS

Transmission using a user frame cannot be performed when the value of the output
head pointer designation area is "0".
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4) Output count designation area (addresses: B9H/159H)
Write the output count of the user frames to be sent from the
position designate in the output head pointer designation area.

b15 to b0
Buffer memory address B9 0 to 100 (CH1 side)
159 0 to 100 (CH2 side)

T_ 0 : No designation
1 : Transmit 1 frame
to to
100: Transmit 100 frames

REMARKS

The operation is completed normally without data transmission if the value for the
output count designation area is "0."

5) Transmission frame No. designation area (addresses: BAH to
11DH/15AH to 1BDH)

» Write the user frame No. to be sent in the order in which they are
output from the position designated in the output head pointer
designation area.

* When sending data that is written in the transmission area, use
8000+ as a temporary user frame number.

» By designating user frame number 8000H, the Q series C24
transmits the data of the transmission data designation area for
the data count designated in the transmission data count
designation area.

Buffer memory address BA# Ox to 801Fw (1st)
to to (CH1 side)
11Dn O to 801F+ (100th)
15Au On to 801Fn (1st)
to to (CH2 side)
1BDH O to 801F~ (100th)
1

Specifies the following user frame No. for the data to be sent.

Note that the No. on the right side of the user frame No. below is the No. used for transmission without ASCII-BIN
conversion for only the data of any frame section when transmission data is converted into ASCII-binary data

and transmitted. See Chapters 12 and 13 for details.

0n: No transmission designation. (No additional transmission is allowed.)
11 to 3E71/40014 to 43E7+: Transmits the default frame having the designated number.
3E8+ to 4AFH/43E8H to 44AFH: Transmits the user frame having the designated number. (For flash ROM registration)
8000+/C000+: Transmits data in the transmission area of the buffer memory.
8001+ to 801FH/C001H to CO1FH: Transmits the user frame having the designated number. (For buffer memory registration)

POINT

The following transmission can be performed by adding 4000+ to the registered

user frame No. and specifying this number.

» When ASCII-BIN conversion is designated, a specified frame can be sent without
the conversion. (See Section 13.3.)

+ A specified frame can be transmitted without adding the additional code for the
send transparent code designation. (See Section 12.3.)
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11 DATA COMMUNICATIONS USING USER FRAMES

The following are examples of a sequence program when the user frame (four) and
transmission area data are transmitted.
In the description of the sample programs, data transmission using user frames is
described for the following conditions case:

1) The Q series C24 1/O signals
The Q series C24 installed at QCPU I/O signal addresses X/Y80 to X/Y9F.
2) The Q series C24 interface used in data communications with the external
device
The Q series C24 CH1 RS-232 interface
3) Switch setting using GX Developer
Set the following setting values on the "intelligent functional module switch
setting” screen.
Setting item Setting value Remarks
Switch 1 CH1 Transmission setting Set according t.o the o
CH1 Communication rate setting external device
Switch 2 [CH1 Communication protocol setting 0006H Non procedure protocol
. CH2 Transmission setting
Switch 3 0000H
CH2 Communication rate setting Not used
Switch4  |CH2 Communication protocol setting 0000H
Switch 5  |Station No. setting 0001H Q series _C24 station number
(used in the user frame)
4) Data to be registered on the GX Configurator-SC's "Transmission control and

others system setting" screen and the "Non procedure system settings"
screen for data communication via user frames
Change the default values for the items listed in the table below. Use default

settings for other items.

* In example (2), the transmission frame No. is not registered using the GX
Configurator-SC. (It is registered using a sequence program.)

Buffer memory address to store
Item Set contents . ) Remarks
registration value
Word/byte units designation Byte 96H —
Additional code: 10+ (DLE

Send transparent code designation No 11FH Trar:slc;;r:er(::)cs de: S 2(H ( S_sz)
ASCII-BIN conversion designation Disable 121H —
Transmission frame No. designation 1st 3F2+4 BAH
Transmission frame No. designation 2nd 3F3u BB i . .

— - - Refer to the illustration provided
Transmission frame No. designation 3rd 8001+ BCx . . .

— - - in (1) of this section.
Transmission frame No. designation 4th 8000+ BDx
Transmission frame No. designation 5th 41BH BEx
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(1) Example of a sequence program when setting is done using the

GX Configurator-SC
* See Chapter 17 of this manual for details

on the PRR command.

T T T T T T T T T T T T T T T T T
s, 18813g: | | | (Total number), - E1LE8 )
Q3282 it ol AL { %" [Transmission area data | 1188 *Four bytes of data in the
[ - B I S ' ! ! 1| (arbitrary data section) | ', ' & © .
Programmable Xy ER-RE-5 . ! ! ' X g transmission area are
controller CPU side L gPrem ! ! | (012Dw) | (1234w) | (56ABW) | | ® sent as is.
[ T A A i i ! | | [ 4 byte units in the left
02451, OAH | O1H |3BH 544 4Fn 544 414,404 3BH, 2DH  O1w | 340 124 | ABH  56H (034, 37w (. yte units in the e
L L L L L | L | L L L 1 I 1 I I d|ag|—am_)
\ e A Y Y
Registration N f th 3F2H 3F3n 80011 8000+ 41BH
Coel’gless;irllodri‘ngoljsc;r frzme (First specification) (Second specification) (Third specification) (Fourth sp ion) (Fifth
(Not transmitted)
ission i i B6H (Sending) User frame No. being transmitted
Transmission instruction 0w/Other than O 9
Programmable B7H (Do ot t(r)insmlt) CRILF output designation
controller CPU PRR (1st)
ON B8H 1 Output head pointer designation
H
Completion device | ON ' oAb | BYH 5 Output count designation
kon----- 1 no:m.a _ H
N N I |
Status display device I y completion BAH Transmission frame No. designation (1st)
at completion | | Normal 3F2u
I I N
! ! completion BBH 33 (2nd)
h d
One scan BCH | 5001, (3rd)
BDH 8000H (4th)
L BEH 41Bn (5th)
BFH o (6th)
COH 3F4n (7th)
C1H 80024 (8th)
C2u (9th)
3F5i
11FH (Yes) (No) Send transparent code designation il
10021/ ODH Can (10th)
i 8003
1214 (No con\(/)irsmn) ASCII-BIN conversion designation al
. C4n (11th)
1 400m Transmission area 3F6H
00H , 04H (transmission data count designation) C5n (12th)
(1234n) 8004+
401w 12 (transmission data)
M, 34 6 (13th)
4024 (56ABH) 41BH
561 , AB
S ﬂ” i C7x o (14th)
WHIermemoOn 1 5002+ for word unit
Buffer memory
Transmission instruction
10 "
I 1PLS M50
w1 i
I 1T v di MOV K4 Do
[MOV H1234 D1 Sets arbitrary transmission data in D1 to D2.
{Mov H56AB D2
Sets arbitrary transmission data in the
-
L10 HE H400 Do K3 transmission area.
{mov K1 D11 Sets CH1 to the transmission channel.
[MOV H1 D14 Sets the output head pointer
{Mov H5 D15 Sets the output head count
{G.PRR U8 D11 MO Executes transmission
MO M1
— +f [sET M100 Sets normal completion flag.
M1
f [SET M101 Sets abnormal completion flag.



Transmission instruction

11 DATA COMMUNICATIONS USING USER FRAMES

(2) Example of a sequence program when setting is not done using the

GX Configurator-SC

The following is the method of data transmission without performing the
transmission frame No. designation using the GX Configurator-SC.
* For further details on the PRR instruction, see Chapter 17 of this manual.

X50
1 } [PLs M50 1
oW :
_| T 1T AT LMOV K4 Do }
[MOV H1234 D1 } Sets arbitrary transmission data.
[mov H56AB D2 1
[10 H8 H400 b} [&] T sets the number of transmitted data.
[mov H3F2 D5 T Sets the transmission user frames in D5 to D9.
[mov H3F3 D6 1
[mov H8001 D7 1
[mov H8000 D8 1
[wmov H41B D9 1
{mov HO D10 1
[TO H8 HOBA D5 K6 :I Sets transmission frame No. in the buffer memory.
M50
f {mov K1 D11 T Sets CH1 to the transmission channel.
{mov Ko D12 1| Clears the device in which transmission results are stored.
{Mov HO D13 ] sets to no CRILF output.
[MOV H1 D14 } Sets the output head pointer.
[mov H5 D15 T Sets the output counter.
[G. PRR U8 D11 ] } Executes user frame transmission.
MO M1
— | A [sET M100 T sets normal completion flag.
M
L'} [SET M101 :I Sets abnormal completion flag.
Normal end Abnormal end
DO | Send data count (0004H) Send data count (0004H)
D1 (3412n) (3412n)
D2 Send data (AB56H) Send data (AB56+)
D5 | Transmission frame No. (03F2+) Transmission frame No. (03F2+)
D6 (03F3H) (03F3H)
D7 (8001+) (8001+)
D8 (8000w) (8000w)
D9 (041Bn) (041Bw)
D10 (0000K) (0000K)
D11 | Interface No. (0001+) Interface No. (0001+)
D12 | Transmission result (OOOOH) Transmission result (other than 0000+)
D13 | CRI/LF output (0000w) CRI/LF output (0000w)
D14 | Output head pointer (0001+) Output head pointer (0001+)
D15 | Output counter (0005H) Output counter (0005H)
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12 TRANSPARENT CODES AND ADDITIONAL CODES

Transparent codes and additional codes are used during data communication with an
external device to send/receive one-byte data for transmission control on the external
device side as user data.
Transparent codes and additional codes are handled in data communication using the
non procedure or bidirectional protocol.
» Transparent code: One-byte data for transmission control.
+ Additional code : During transmission, one-byte data added preceding the
transparent code and additional code data.
During reception, one-byte data deleted (the immediately
succeeding one-byte data is processed for reception).

12.1 Handling the Transparent Code and Additional Code Data

External
device side

The following explains how the Q series C24 handles transparent codes and additional
codes during data communication using the non procedure or bidirectional protocol.
The range of additional code data that is added or deleted is explained in Sections
12.3 and 12.5.

(1) During data transmission
Additional code data is added immediately before the transparent code and
additional code data set for transmission.

(Example)

Transparent Transparent | Additional

—
code code code Send

Buffer memory —|

(2) During data reception
When additional code data set for reception is detected, the additional code data is
removed and the immediately succeeding one-byte data is processed for reception.

(Example)

Arbitrary Additional Arbitrary

[«— Receive
code code code

Buffer memory +—|

(3) During data communication using the ASCII-BIN conversion
The handling of transparent codes and additional codes is done for data after
ASCII-BIN conversion during transmission and data immediately before the
conversion during reception.
(Example) When communicating using an arbitrary format of the non procedure

12-1

protocol
Head data Buffer memory (transmission area/reception area)
Lo BN H O
— T T T T S o \ -
; ) [ 1 (0002+) _ _ _ Transmission data
Arbitrary data section Send L 50 S 00 82 count/Receive data
50 2 :l‘ v count
rgt | =] i g i (0212H)
. A R 2 z ! _02. , 12._ | |__Transmission data/
4 2'0 2'3'e'a's'c|l I, 51 © t:> (BC3A) receive data
| | 1 1 | 1 's E! O i BCu , 3Au
31 3241304 32413341104 14141424143, Receive | o 3 ) :
| 1 | L L | 1 1 N~ N

'
\

(The data count is in word units)

(For 1) Transparent code

(For 10%) Additional code
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12.2 Registering Transparent Codes and Additional Codes

To control transparent codes and additional codes for data to be sent/received with the
non procedure or bidirectional protocol, it is necessary to perform settings in the Q
series C24 prior to data communication.

The following explains the registration of transparent and additional codes.

12

(1) For each interface, 10 combinations and one combination of transparent codes
and additional codes can be set for transmission and reception, respectively.

(2) Transparent and additional codes are registered on the GX Configurator-SC's
"Transmission control and others system setting" screen.

POINT

If additional data code is received during data reception, the Q series C24 will not
treat the immediately succeeding one-byte data as the following control data:

» Data received as the first frame and last frame of the user frames

Therefore, do not set the following:

(The code of the data described above cannot be designated as additional codes
for data reception.)

1) A receive user frame that contains additional code data for data reception
2) The same reception complete code as the additional code data for data
reception

12-2 12-2



12 TRANSPARENT CODES AND ADDITIONAL CODES

12.3 Handling Transparent Codes and Additional Codes during Non Procedure Protocol
Data Communication

The following explains the handling of transparent codes and additional codes during
non procedure protocol data communication.

(1)

()

12-3

The data designated by the additional code will be added to or deleted from the
data to be transmitted or received.

The following shows the range of communication data for which processing of
transparent codes and additional codes is performed.

Applicable range during transmission

>

Message during
communication using Arbitrary data section
arbitrary format

< >

) Applicable range during reception

Applicable range during transmission

Message during U Arbitrary
communication using Ser frame data User frame

(first frame) . (last frame)
user frames section

—>
Applicable range during reception

The Q series C24 performs the following processing during data transmission and
reception:

(a) When an additional code set for reception is detected during data reception,
the additional code data is removed and the immediately succeeding one-
byte data is processed for reception as part of the receive data.

(b) When transparent code/additional code data set for transmission is detected
during data transmission, the additional code designation data is added
immediately before, and is then transmitted.

* During data transmission using user frames, even if a transparent code or
additional code has been specified in the send transparent code designation
area, it is possible to transmit data without adding the additional code data to
the user frame portion or arbitrary data.

When sending data without adding the additional code data specified by the

send transparent code designation, specify the user frame No. using the

following method.

 Specify the number obtained by adding 4000+ to the registered user frame
No.

b15b14b13 to b0

N J
Y
Frame No.
0: Conversion enable 1: Conversion disable

—— 0: Frame registered in flash ROM  1: Frame registered in the buffer memory
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When sending the data for the section designated by 4001+ to 44AFH and
CO00H to CO1FH, data will be sent without conversion even if "Enable" has

been specified in the ASCII-BIN conversion designation area. (See Section
13.3.)

Designation No. when sending data without
adding the additional code specified by the
send transparent code designation.
4001+ to 43E71 (16385 to 17383)
43E8H to 44AFH (17384 to 17583)
C000H to CO1FH (-16384 to -16353)

No. of the use frame to be sent

1t 3E7H  ( 1to  999)
3E8nto 4AFH ( 1000to  1199)
8000+ to 801F+ (-32768 to -32737)
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12 TRANSPARENT CODES AND ADDITIONAL CODES

(3) The following describes the processing steps taken by the Q series C24 when
performing communication with the transparent code designation and the ASCII-
BIN conversion enabled.

(@) Communication using arbitrary format

1) Receiving
« If a receive transparent code is designated, the additional code
designation data is deleted (removed).
» The arbitrary data section is stored in the reception area of the buffer
memory.
If the ASCII-BIN conversion is designated, the data section is stored in
the buffer memory after it has been converted to binary code data.
 During reception of an arbitrary data section, if the reception-complete
code data or the entire count of receive data has been stored, a
reception-data read is requested of the programmable controller CPU.
2) Sending
» The transmission data designated from the programmable controller
CPU (arbitrary data section of the transmission message) is sent.
If the ASCII-BIN conversion is designated, the transmission data
section is sent after it has been converted to binary code data.
« If a send transparent code is designated, additional code data is added
preceding the transparent code/additional code data, and is then
transmitted.

External

device Q series C24
(Transparent code designation) (ASCII-BIN conversion designation)
N N
° © Buffer memory
Data
transmission Adding ASCII-BIN o
Y | additional (¢ Yes < conversion of | Yes < Transmission
code transmission data area data
No No
Data Deloto ASCII-BIN Check receive
reception - conversion of complete code Data to be stored
Yes —» additional » Yes —» . > . L ;
arbitrary data and received in the reception area
code .
section data count

12-5 12-5



12 TRANSPARENT CODES AND ADDITIONAL CODES

(Example) When ASCII-BIN conversion is not performed

device

r Head data

External
device (Communicating in an arbitrary format) Q series C24
rHead data Buffer memory (transmission area/reception area)
277N (H) (L) T o
e 5 o ransmission data
Arbitrary data section Send : s 3! (0002+) _ _ _count/Receive data
< | = O | 00+ , 024 count
o9 =R (02124)
iy 2 024 , 12 Transmission data/
: L : : : [ 1 S > _______ o ive dat
o S (BC3Aw) receive data
DN , 5 BCu . 3Ax
1241104 024! 3A4'BCw Receive 123 :
1 ’'y L L 1 \\“//
Transparent code (The data count is in word units)
(For 024)
Additional code
(For 10n)
(Example) When ASCII-BIN conversion is performed
External
(Communicating in an arbitrary format) Q series C24

Buffer memory (transmission area/reception area)
(H) L)

i
\
i

12-6

— T T T T T T / (;\ SN Transmission data
) ) Send P8l | (0002+)  |_ _ _count/Receive data
Arbitrary data section < ' 6 8 5 I:l 00, 02 count
=] [ = "o H
I_lsj | i -(-53 Il % i (02124)
| Do L L , < l_: Z _024 , 12¢_ | \__Transmission data/
1 2:0 213:E}A}B:c| :EéH 8 ::> Bc(:Bcs,zH/lH receive data
. [
314 32304 324334 10n ! 414'424!434 Receive | ] §,‘ | b i
R R (The data count is in word units)

Transparent code

(For 41+)

Additional code
(For 10w)
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Q series C24

12 TRANSPARENT CODES AND ADDITIONAL CODES

(b) Communication using user frames

1) Receiving

2)

Reception check of user frames (first frame, last frame) is performed.
If a receive transparent code is designated, the additional code
designation data is deleted (removed) from the arbitrary data section.
If a sum check code is designated in a user frame (last frame), the sum
check code is calculated.

The arbitrary data section is stored in the reception area of the buffer
memory.

If the ASCII-BIN conversion is designated, the data section is stored in
the buffer memory after it is converted to binary code data.

During reception of an arbitrary data section, if the reception complete
code or the entire count of received data has been stored, or when a
user frame (last frame) has been received, a receive data read is
requested of the programmable controller CPU.

Sending

» The transmission data designated by a user frame or the

3

programmable controller CPU (arbitrary data section of the
transmission message) is sent in the order designated by the user.

If the ASCII-BIN conversion is designated, the applicable range of data
is sent after data is converted to ASCII code data.

Also, if a send transparent code is designated, the applicable range of
data is sent after adding additional code data before the transparent
code/additional code data.

(Transparent code designation) (Sum check code designation)

(ASCII-BIN conversion designation)

No No No Buffer memory
Data Data desi ted
transmission Adding Calculating sum ASC”'B_lN . at: teS|gnale ]
Y | additional [ ves +¥— check code using - yes<Ll¥o Sonversionof |\ o | the fransmission
f transmission frame No.
code user frames data designation area
For Output count designation
No No No
Data Check and Delete Calculate and check ASCII-BIN Check reception
reception eck an N alculate and chec conversion of complete code Data stored in the
delete user Yes—» additional Yes—b su.m check code Yes—»| arbitrary data and received reception area
frames code using user frames section data count
(Arbitrary data section only)
POINT
Explained above is how the Q series C24 processes communication data when
enabling and disabling the communication via the user-frame function, ASCII-BIN
conversion function, and/or transparent code-designation communication function.
When communicating data to an external device, use this information as a
reference in the selection of a communication method.
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12 TRANSPARENT CODES AND ADDITIONAL CODES

12.4 Example of Data Communication Using the Non Procedure Protocol

This section shows examples of data communication using the non procedure protocol
when the following settings and registrations are made.

(1) Settings via GX Developer
Perform the following settings on the "Intelligent functional module switch setting”

screen.
Setting item Setting value Remarks
Switch 1 CH1 Transmission setting Set accordin.g to the .
CH1 Communication rate setting |external device
) CH1 Communication protocol Non procedure
Switch 2 . 0006H
setting protocol
) CH2 Transmission setting
Switch 3 0000H
CH2 Communication rate setting
Not used
) CH2 Communication protocol
Switch 4 . 0000H
setting
) ) . Q series C24 station
Switch 5 [Station No. setting 0000H

number

(2) Settings via GX Configurator-SC
Register the following on the "Transmission control and others system setting"
screen and the "Non procedure system settings" screen.
* For items other than those listed below, the default values are used.

Registration screen Setting item Setting value Remarks
Send transparent code 10021 Transparent code : 02+ (STX)
designation 1st combination Additional code  : 104 (DLE)
Transmission control and other  |Send transparent code 10034 Transparent code : 03+ (ETX)
system settings designation 2nd combination Additional code  : 10H (DLE)
Receive transparent code 10021 Transparent code : 02+ (STX)
designation 1st combination Additional code : 104 (DLE)
Non procedure system settings  [Received data count designation 0006H —
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12 TRANSPARENT CODES AND ADDITIONAL CODES

12.4.1 Example of data reception

The following shows an example of storing receive data in the data register.

(1) Receiving based on the receive complete code
Additional code: 10+ (DLE), transparent code: 02+ (STX), complete code: 0DOAH
(CR + LF)

f Additional code (Q series C24 deletes)

l_ Transparent code
T T

S

T

X

Head data 1

| 1D} N H ' C|F For word unit:
0 12 3! L ! U'A B! Lo Received byte count excluding additional code (12)/2=6
| | E A ! ! R} L For byte unit:
External device | [ L. | | Received byte count excluding additional code (12)
| o | | |
\ \ '

30H|31H'62HI33H11 oH'oszoHLn HftzHlam]zH 0DHOAH

“ J
Programmable
controller CPU
Reception data X83
read request
Received data count is
Programmable INPUT stored
controller CPU 3 ON
. . N The following diagram is for word unit
Completion device MO ]
I i
kQN fffff 4 Abnormal /
Status display devi w1 ] y __completion e
atus display device T ] 600! »D2
at completion ! ' Normal "l oo, 06H 00w , 06H
i f
! ! completion 6014 A) () D10 0) (0)
> 311, 301 31u, 30H
1 scan 3) (2 @) @
6024|331, 32w P 534, 32
(NULL) (STX) :> (NULL) (STX)
603 ™ o0m, 02w P12| 00w, 021
(B) (A) (B) (A)
604H|  4ou a1u D13] 424 414
(1234 , 34H) 1234+ , 34H)
6051 12 D14 120
(LF) (CR) (LF) (CR)
5% oAw, 0D °"| o, 00w
Buffer memory Sequence program
device memory
Reception data read request
X83 Mo
it Hf Move K1 D0 Sets CH1 to the reception channel
xsd Sets the allowable number of
r
— Liove ke b receive data to 6
{6 INPUT UB DO D10 Mo Executes reception
Mo M
— | y 4 [SET M100 Sets the normal completion flag
M
|—1 I {SET 1ot Sets the abnormal completion flag

POINT

When the receive transparent code designation is set to Enable and the ASCII-BIN
conversion is set to Disable, the codes for receivable data and those for receive
data that is stored in the buffer memory's reception area are as follows:

Codes stored in the

Receivable codes )
reception area

Receive transparent code |Additional code 01H to FFH (Delete)
designation section Transparent code 00H to FFH 00H to FFH
Arbitrary data section (including complete code) 00H to FFH 00H to FFH
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12 TRANSPARENT CODES AND ADDITIONAL CODES

(2) Receiving based on the completed data count
Additional code: 10+ (DLE), transparent code: 02+ (STX),
Completed data count: Six words or 12 bytes

y Additional code (Q series C24 deletes)

Head data Transparent code
1 T T T T l_1 T | —
1 /DS Nj | JCiL For word unit:
0 1,2 3'L:T U A B! - Received byte count excluding additional code (12)/2=6
. . | TEr X Lo I ' Ri F For byte unit:
External device side 3 3 3 L 3 ‘K1234H)3 E Received byte count excluding additional code (12)
| | | Lo

30H|31H132H133H110H102H100H141HI42H134H 124 ODHOAH

N J

Programmable
controller CPU side

Reception dataread  xg3

request
q Received data
count is stored
Programmable INPUT
controller CPU Y ON
N The following diagram 'is for word unit
Completion device MO {
1 ON I
k- 4 Abnormal
Status display device . y__completion r
at completion ! ' Normal 600K 504, 06 > D2 00w, 06w
completion e
: ;o ot (D © ol © ©
: ‘ 31u, 301 311, 301
One scan
) @ B @
6024 33, 304 DI 334, 324
(NULL) (STX) [:> (NULL) (STX)
6034|004, 024 D12l 004 . 024
(B) (A) (B) (A)
604H] o 41u D13| Yo 41w
(1234+) (1234+)
605K 15 34n D14l 12 34u
(LF) (CR) (LF) (CR)
\606” 0A+, ODH L P15] oA, 0D
Buffer memory Sequence program
device memory
Reception data read request
X83 Mo .
I Y4 HovP K1 D0 Sets CH1 to the reception
— ;J pdi L channel
X84
rHovP K6 03 Sets the allowable number of
— t receive data to 6
[Gv INPUT U8 DO D10 Mo Executes reception
MO M
— | £ {SET M100 Sets the normal completion flag
M
| {SET M0t Sets the abnormal completion flag
{END

POINT

When the receive transparent code designation is set to Enable and the ASCII-BIN
conversion is set to Disable, the codes for receivable data and those for receive
data that is stored in the buffer memory's reception area are as follows:

Codes stored in the

Receivable codes )
reception area

12-10

Receive transparent code |Additional code 01H to FFH (Delete)
designation section Transparent code 00H to FFH 00H to FFH
Arbitrary data section (including complete code) 00H to FFH 00H to FFH
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12.4.2 Example of data transmission

The following shows an example of data transmission.

1) Additional code: 10+ (DLE), transparent code: 02H (STX)

External device side Additional code (Q series C24 deletes)
Head data T l_ Transparent code
T T T T T T T T T T T T

| DS N | clL For word unit:
Programmable 0 112 3/'L'T U'A B! - Received byte count excluding additional code (12)/2=6
controller CPU side | TE X L I R F For byte unit:

| Lo L, | . Received byte count excluding additional code (12)

I [ 1 ! o

I [ ! ! [

301 311132+ 331101102+ 004 11 42141341 124 0DHOAH
L L 1 L L 1 Il 1 1 1 Il 1

AN J
r Y
Transmission
command X50
Programmable
controller CPU OUTPUT
ON
—’ﬂ—l Transmission
Completion device MO | Y data count
}ON ' Abnormal
Status display device ! v completion
at completion M1 t T The following diagram is for word unit
i 1 Normal
| !
I 1 completion
! |
—
One scan
x
D31 00w, 064 40041 00w, 06
( N
ool M © ] D ©
311, 30u 311, 30H
. ol ® @ w2 @ @
= 33n, 32u 33u, 324
hel
< D12 (NULL) (STX) :> 403 (NULL) (STX)
B 00n, 021 00+, 02+
w —
E (B) (&) (B) (A)
D13 404
g 42+, 41 "l 424, 41
i (1234) (12344)
D14 405
124, 34n "l 124, 344
D15 (LF) (CR) 406H (LF) (CR)
L 0AH , ODH OA+ , ODH
Sequence program Buffer memory
device memory
Transmission instruction
X59
T —{DMOVP  H33323130 D10 Sets transmission data in D10 to D15
{oMove  H42410002 p12
{oMOVP  HOAOD1234 D14
fwove ki o Sets CH1 to the transmission channel
o K b3 Sets thle lallowable number of
transmitting data to 6
{cp. outpuT ug D1 D10 Mo Executes transmission
¥o L1
't ny 2 fser M100 Sets normal completion flag
L]
l__4 ! [seT Mi01 Sets abnormal completion flag
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2) Additional code: 101 (DLE), transparent code: 02+ (STX) (1st group)
Additional code: 10+ (DLE), transparent code: 031 (ETX) (2nd group)

Additional Additional
code code
(1st group) (2nd group)
External device side Transparent Transparent
Head data code code
q l_ (1st group) l_ (1st group)
T T T T T T T T T T T T T
1 DS N, 'DJE N,C|L For word unit:
Programmable 0 12 3/ L'T UABLTU ’Eecslved bytle count excluding additional code (12)/2=6
controller CPU side ! TEX Ly 'ErX LiRIF or byte unit: _ -
| o L. Lo L, Received byte count excluding additional code (12)
I o I o o
I o I o o

30H 31132+ 33H110H02H 00H41H 42+10H03H 00H ODHOAH
1 1 1 1 L 1 L 1 1 1 1 1 L

AN J
A
Transmission X50
command
Programmable OUTPUT
controller CPU ON
Transmission
data count
. . MO 1 F
Completion device 'ON 1 Abnormal
* """" "I completion
Status display device M1 . Y The following diagram is for word unit
at completion . 1 Normal
i | completion
! !
—
One scan
x
D31 00w, 06H 40041 904, 06w
-
(1) () (1) (0) I
P10 31, 304 40181 34, 30
3) ) (3)
2 P 334, 324 40281 334, 324
hel
2 (NULL) (STX) :> (NULL) (STX)
2 P12 " 04, 02w 40341 00w, 024
£ ®) &) ®) (A) I
§ D13 420, 410 404n 420, 410
= (NULL) (ETX) (NULL) (ETX)
D14 405
004, 03H "| oow, 03n
(LF) (CR) (LF) (CR)
\D15 0Aw, ODH 40841 oay, 0Dw
Sequence program Buffer memory
device memory
Transmission instruction
X59
i} —{DMOVP  H33323130 DIo Sets transmission data in D10 to D15
{oMove  H42410002 p12
{oMovP  HOAODOOO3 D14
[MOVP K1 b1 Sets CH1 to the transmission channel
[wove Ko D3 Sets the number of transmitting data to 6
{cp. outpuT ug D1 D10 Mo Executes transmission
¥o L1
it rka [seT M100 Sets normal completion flag
m
l—-{ t [seT niot Sets abnormal completion flag
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12.5 Handling Transparent Codes and Additional Codes During Bidirectional Protocol Data
Communication

The following explains the handling of transparent codes and additional codes during
data communication using the bidirectional protocol.

(1) The additional code designation data will be added to or deleted from the data that
is sent or received.

()

Communication data for which transmission/reception processing of transparent

codes and additional codes is performed includes the message data length, data
section and error code.
Such processing is not performed for the head code (ENQ, ACK, NAK) and sum
check code of a message.

(Example)

—>

Transmission sequence

External device side

Error
code

A | (When
C | normal)
K

(When
abnormal)

Programmable

Sum

Data section check

* Applicable data range

The Q series C24 performs the following processing during data transmission/reception.

(@) When an additional code set for reception is detected during data reception,
the additional code data is removed and the immediately succeeding one-

When transparent code/additional code data set for transmission is detected
during transmission of a message in response to data reception, the additional
code designation data is added immediately before, and is then transmitted.

(b) When transparent code/additional code data set for transmission is detected
during data transmission, the additional code designation data is added

When an additional code set for reception is detected while a message is
being received in response to data transmission, the additional code data is
removed and the immediately succeeding one-byte data is processed for

(c) Data having an additional code that is added or deleted cannot be included in

Buffer memory

(H)

00H

L)

, 021

_ _ _ Transmission data count/
Receive data count

- Transmission data/
receive data

|

controller CPU Q (Designated code
i ission d
side L I H transmission data) L I H
< ¥ »>
byte data is processed for reception as part of the receive data.
immediately before, and is then transmitted.
reception as part of the receive data.
the data length, nor will it be used for the sum check code.
(Example) When not using the ASCII-BIN conversion
I Additional code
Message #Transparent code
T T T T T T T T
E | Data length : Data section Sum | Additional code: 10x
N | check i
Ql--00028), -4 code | Transparent code: 02+
I A
| I | I I 1 1 I
E I I | I E I 1 1 I
05H 10H:02H:00H:12H:10H:02H:3AH:BCH OCHLO‘]H

12-13
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(3) The following are the processing steps taken by the Q series C24 when
performing communication with the transparent code designation and ASCII-BIN
conversion enabled.

POINT

Explained above is how the Q series C24 processes communication data, when
enabling and disabling the ASCII-BIN conversion function and/or transparent code
designation communication function.

When communicating data to an external device, use this information as a
reference in the selection of a communication method.

(a) Receiving

Q series C24

1)

2)

3)

If a receive transparent code is designated, the additional code
designation data is deleted (removed) from the arbitrary data section.
The arbitrary data section is stored in the reception area of the buffer
memory.

If the ASCII-BIN conversion is designated, the data section is stored in
the buffer memory after it is converted to binary code data.

When the data section of the designated data length is received, a
receive data read is requested of the programmable controller CPU.

If the sum check code is set to Enable in the transmission setting via GX
Developer switch settings, a reception data read is requested of the
programmable controller CPU upon reception of the sum check code.

Data
reception

(Transparent code designation)

Deleting

Response
transmission

> Yes — aqditional code

No ———
’_TArbitrary data section only)

Adding

12-14

additional code [ Yes

(Error code section only)
—————————— No

(Sum check code setting) (ASCII-BIN conversion designation)
No No
Buffer memory
Deleting transmission Calculation and check of - ASCII-BIN conversion of .
control code (ENQ) Yes = sum check code > Yes data length, data section Reception area
Adding transmission ! ASCII-BIN conversion ' Reception
control code

I

+— Yes result storage
(ACK/NAK) | of error code | rea
No

(b) Sending

1)

2)

The transmission control code data is added to the transmission data
designated by the programmable controller CPU (arbitrary data section of
the transmission message), and that transmission data is transmitted.

If ASCII-BIN conversion is designated, the transmission data is sent after
it is converted to ASCII code data.

If the sum check code is set to Enable in the transmission setting via GX
Developer switch settings, the code will be calculated from the
transmission message and added to the transmission message.
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3) If a send transparent code is designated, additional code data is added
preceding the transparent code/additional code data for the arbitrary data
section, and is then sent.

External X
device Q series C24
(Transparent code designation) (Sum check code setting) (ASCII-BIN conversion designation)
———— No No No
Data (Arbitrary data section only) ‘-‘ Buffer memory
transmission i . . N ASCII-BIN conversion of isai
Addi Adding tr Calculation and check of - P Transmission
N T addilt?c?nal code‘_ Yes contllggl]c?;eszgf\l%o)n sum check code [ Yes < gsgﬁ:;ﬁ:;zilng;;:m [ Yes area
Response |
reception " Deleting transmission | " | Transmission
Deleting N . ASCII-BIN conversiol
> Yes —» additilonal code b f:gﬁ;%iﬁg)e > Yes _’: of error code versien | :,Zl;“ storage
L (Error code section only) TTTTTTTTo '
No ——— No
(Example) The following example shows the data arrangement when
data is sent and received. (The communication section of the
response message is omitted.)
(When the ASCII-BIN conversion is not performed)
External
device Q series C24
Head data Buffer memory (transmission area/reception area)
l Arbitrary data section ry P
A 27N H o
N —— = o Transmission data
E | Data length | Data section Sum Send ! e B ! 0(500028)2 - - - count/Receive data
N | check < 290, | e count
at-n L or-A ode - (0212+)
D1 D | ! 2 ! 02+ , 12 Transmission data/
L 1 L I H I | L | | 1 L I H J N | =T — )
1 | | I I I 1 | [ | S ! > (BC3Aw) receive data
E, | | B | | | '%E‘ BCH , 3AH
05+ 1011024004124 ! 104 ' 024 3An'BCH[OCH! 011 Receive | ‘2 3
1 1 | 1 1 1 1 1 0 <,
T T T T » o (The data count is in word units)
Additional code
(For 101)
Transparent code
(For 021)
(When the ASCII-BIN conversion is performed)
External
device Q series C24
Head data Buffer memory (transmission area/reception area)
l Arbitrary data section v p
A - -
T TN H L
d T T T T T T T T T T T T A T Send //E qJ\\ / N ol ®) Transmission data
E Data length ! Data section Sum 8 < | (0002v) |- _ _ count/Receive data
N \ check | < | .g S, o 00+ , 024 count
Q | r[‘) Q code | | g il g i (0212n)
I | I I [} | H H
L H | [ T R R L H I: < o z 020, A2u_ __Tran§m|55|on data/
0 2:00:1 2:0 2:3:E:A:B:C :9'2:_:8: (BC3An) receive data
Receive, 2 5 |, , BCh , 3Au
051 [30n 32+'30H 301 '31H 321301 321'331'10n ' 411" 4241431 (801 02n 82/ h
1 1 L ! L 1 L ! L L L ! L | N AN 4
o o (The data count is in word units)
Transparent code
(For 41u) |
Additional code
(For 101) |
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12.6 Example of Data Communication Using the Bidirectional Protocol

This section shows examples of the bidirectional protocol data communication when
the following settings and registrations are made.

(1) Settings via GX Developer
Perform the following settings on the "Switch setting" screen.

Setting item Setting value Remarks
Switch 1 CH1 Transmission setting Set accordin'g to the .
CH1 Communication rate setting [external device
. CH1 Communication protocol L
Switch 2 0007+ Bidirectional protocol

setting

) CH2 Transmission setting
Switch 3 0000H

CH2 Communication rate setting

Not used
) CH2 Communication protocol
Switch 4 ] 0000+
setting
) ) . Q series C24 station
Switch 5 [Station No. setting 0000H

number

(2) Settings via GX Configurator-SC

Register the following settings on the "Transmission control and others system
setting" screen.

* For items other than those listed below, the default values are used.

Registration screen Setting item Setting value Remarks
Send transparent code 10024 Transparent code : 021 (STX)
designation 1st combination Additional code  : 104 (DLE)
Transmission control and other  |Send transparent code 10034 Transparent code : 03+ (ETX)
system settings designation 2nd combination Additional code  : 10H (DLE)
Receive transparent code 10021 Transparent code : 02+ (STX)
designation 1st combination Additional code : 104 (DLE)
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12.6.1 Example of data reception

The following shows an example of storing receive data in the data register.

(1) When the receive transparent code designation is set to Enable
and the ASCII-BIN conversion is set to Disable
Additional code: 10+ (DLE), transparent code: 02+ (STX)

Additional code (the Q series C24 deletes.)
lil— Transparent code

£ | Data ' ] Sum
N [length: Data section check
-5 g
External device side Q 0004”{[) ! c L |code
I L 1

LiMiE1024A Bi(123anjR F L M
05H04HboH.1oH'02HI1 1141 H|42H134H|1 2HbDHI0AHF7HIOOH

Programmable
controller CPU side

xO0>

0GH|

Reception data read X83
request Data length (receive data count):

Excluding additional codes
Programmable BIDIN

controller CPU X \h rorordunt o908
Completion device Mo | ON | Abnormal |
k- 1 completion The following diagram is for word unit

Status display device M1

at completion Normal completion

|
A 4
0
'
1
'
|
]
|

Data length
ataleng 80041 gow 04 | T P3| oo, 04n
One scan (1102H) (1102H)
80TH] 444, 020 D101 44, 02
(B) (A) (B) (A)
Data section Sl P :> P yon 4w
603 (1234n) 12| (12349
"l 12, 34m 124, 34n
(LF) (CR) (LF) (CR)
80441 oan, 0Dn D131 oan, 00w
Buffer memory Sequence program

device memory
Reception data read request

__’ﬁa o o1 Sets CH1 to the reception
channel
o K6 o4 Sets the allowable number of
Lt receive data to 6
{c .BIDIN us D1 D10 Mo Executes reception

{SET M100 Sets the normal completion flag

Ly
0

M01 Sets the abnormal completion flag

POINT

(1) When the receive transparent code designation is set to Enable and ASCII-BIN
conversion is set to Disable, the codes for receivable arbitrary data sections
and those for receive data that is stored in the buffer memory's reception area
are as follows:

Codes stored in the
reception area
Receive transparent code  |Additional code 01H to FFH (Delete)
designation section . Transparent code 00K to FFH 00K to FFH
Data length, data section

(2) When the data length used is in byte units and the data length is an odd byte,

00H will be stored in the upper byte of the last data-storage position in the
reception area.

Receivable codes

12-17 12-17



External device side

12 TRANSPARENT CODES AND ADDITIONAL CODES

(2) When the receive transparent code designation is set to Enable
and the ASCII-BIN conversion is set to Enable
Additional code: 10+ (DLE), transparent code: 02+ (STX)

ozm

o

T T T T T T T T T
Data length |
(0004+)
|
! ' '

L 1 H
0 410 010 2

T T T T T
Data section

‘ ‘ 1114 114 213 411
3013414301301301324311311434n3111341132:43313413 14 3243044130n4 1024044

2:'0 D'0 A

T T
Sum

check
code

L H

Programmable
controller CPU side

Reception data read
request X83

Programmable

controller CPU

Completion device MO

Status display device

at completion M1

Transmission instruction
83
r

[N

J

Exclude the additional code and set to an even byte.

sk Two bytes of receive data are read to the programmable
controller CPU as one-byte data
(excluding the additional code).

Data length (No. of receive data):
Excluding additional code

For word unit;

{c .BIDIN

L
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4 ON Byte count after ASCII-BIN conversion (8)/2=4
For byte unit;
i ON I Abnormal Byte count after ASCII-BIN conversion (4)
* _______ . completion
| A 4
. 1 Normal The following diagram is for word unit
! I
! ! completion
One scan
Data length 600+ 00H , 04 — D3 00w, 04
U TS P10 414, o2u
) 6021 o, 41m DU 4o, 41w
Data section |:>
B03n1 o4 34u D121 424, 34
60441 oau, 0Du P13 oau, 00w
Buffer memory Sequence program
device memory
r . Sets CH1 to the reception
wove k1 channel
Sets the allowable number of
iy
Tl kS b4 receive data to 6
D1 D10 7] Executes reception
{seT M100 Sets the normal completion flag
{ser Mol Sets the abnormal completion flag

POINT

are as follows:

(1) When the receive transparent code designation is set to Enable and the ASCII-
BIN conversion is set to Enable, the codes for receivable arbitrary data section
and those for receive data that is stored in the buffer memory's reception area

Receivable codes

Codes stored in the
reception area

Receive transparent code
designation section

Data length, data section

Additional code 01H to FFH (Delete)
Transparent code 30H to 39H OH to 9H
41H to 46H AH to FH
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12 TRANSPARENT CODES AND ADDITIONAL CODES

12.6.2 Example of data transmission
The following shows an example of data transmission.

(1) When the send transparent code designation is set to Enable and
the ASCII-BIN conversion is set to Disable
Additional code: 10+ (DLE), transparent code: 021 (STX) (1st group)
Additional code: 10+ (DLE), transparent code: 03+ (ETX) (2nd group)

Transparent code (2nd group)
External device side

Additional code (2nd group) _l
A4

A
C
K
06
T ; T T T T T T T T T T
IDattah ! Data section Shumk
Programmable ength, _ chec!
controller CPU side (00041) D, D, C L |code
L HiL, | L | L H
VE (1102H) A B 1 E 1(0003H) R F
0: H04H|00H\10H02HI11HI41HI42HI1 OHtosHIOOHODhIOAHBMIOOH
L 1 L h
T— Transparent code (1st group)
Additional code (1st group)
Transmission command x50

Programmable

controller CPU BIDOUT ON Data length (transmission data count):
Excluding additional codes
Completion device MO | For word unit : 0004+

ozm

a

'k(_)r}] _____ -II Abnormal For byte unit : 00081
Status display device ! y completion
at completion M1 [ [l
i | Normal The following diagram is for word unit
' | completion
— Address
One scan
D31 Gou, 04n 40011 00, 04w
(1102H) (1102H)
P10 414, 024 40T 11, 02
(B) (A) (B) (A)
DI 42, 41u e I
o[ | e
data 00+, 03 00, 03
(LF) (CR) (LF) (CR)
P13 oau, 0Dw 4041 oaw, 0Dw
Sequence program Buffer memory
device memory
Transmission instruction
X50
t fmove ki Do Sets CH1 to the transmission channel
{move k4 D2 Sets transmission data count to 4
{move  H1102 D10 Sets the transmission data in D10 to D13

{MovP  H4241 D1

{move  H3 D12

{MovP  HOAOD D13

{ap. BIDOUT us Do D10 LY Executes transmission
Mo M
— } LF [SET W100 Sets the normal completion flag
m
L{ } [SET M101 Sets the abnormal completion flag
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External device side

12 TRANSPARENT CODES AND ADDITIONAL CODES

(2) When the send transparent code designation is set to Enabled and
the ASCII-BIN conversion is set to Enabled

Additional code: 10+ (DLE), transparent code: 021 (STX) (1st group)

Additional cede: 10+ (DLE), transparent code: 03+ (ETX) (2nd group)

Programmable
controller CPU side

Transmission command

Programmable
controller CPU

Completion device

Status display device
at completion

Transmission instruction
X59

X50

MO

M1

ozm

0

a

Data length
(0004+)

T T T T T T T T T T
Data section

I
I
I
I
|
Lo
0 4:0 O;O 211 114 11
H30HI34HI3OHI3OH\3OHI32H\31 H|31 HI34HI31 H3:

A
C
K
GH|
T T T
Sum
check
code
| L H
D:0 A
H44H:30HI41 HFBHIO3H

Data length (No. of transmission data):
Excluding additional code

BIDOUT

For word unit;
Byte count before ASCII-BIN conversion (8)/2=4
For byte unit;

Byte count before ASCII-BIN conversion (8)

le}l 77777 Abnormal
| . completion
L v
T T
! ' Normal The following diagram is for word unit
I 1 completion
I I
p Address
'""Onescan '
P31 0ou , 04n 40041 00y, 04n
D10} 44,0, 02w 401 444 024
Transmission |::> e 42+, 41 |::>402H 421, 41n
data D12 403
00H, 03w "| oow, 03w
P31 oau, 0Dw 40441 oan, 0Dw

12-20

| {wove K1
{MovP K4
{MOVP  H1102
{MovP  H4241
{MovP  H3
{MOVP  HOAOD
{ap. BIDOUT us DO D10
Mo M
it r 4 [SET
iy ;
| {sET

Do

D2

D10

D11

D12

D13

M100

M101

Sequence program
device memory

Buffer memory

Sets CH1 to the transmission channel
Sets transmission data count to 4

Sets the transmission data in D10 to D13

Executes transmission
Sets normal completion flag

Sets abnormal completion flag

POINT

One word of data designated from the programmable controller CPU is converted
to four-byte data ("0" to "9", "A" to "F"), and is then transmitted.
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13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

This chapter explains the binary-to-ASCII conversion (called ASCII-BIN conversion) in
order to send/receive data in ASCII format to/from an external device.

13.1 ASCII-BIN Conversion

Programmable

ASCII-BIN conversion is a data conversion function that converts all data
communicated between the Q series C24 and an external device to ASCII code data.
The ASCII-BIN conversion of communication data is performed by the Q series C24
according to the user settings.

controller CPU Q series C24 External device
Q25HCPU QJ71C24 With ASCII-BIN conversion
o 2 om[ Jore | 324 | 31n | 34n | 334
ERR. O o
USER O T - ]
BAT. O 1234n
Boor & > | 37u | 38H | 35H | 36H
Rs-232 —
cH2 Without ASCII-BIN conversion
se 121 | 34H
USB - 5678k o N
ol D)
RS-232 ( er 784 | 561

13.2 Settings for ASCII-BIN Conversion

13-1

In order to convert data to be sent/received via the non procedure protocol and
bidirectional protocol from binary code to ASCII code, it is necessary to make specific
settings for the Q series C24 before performing data communication.

The following describes the settings for the ASCII-BIN conversion:

(1) The ASCII-BIN conversion settings can be designated for each interface.

(2) The ASCII-BIN conversion settings are registered in the "Transmission control and
others system setting" screen of GX Configurator-SC.
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13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

13.3 Performing ASCII-BIN Conversion for Data Communicated via Non Procedure Protocol

This section explains the ASCII-BIN conversion of data to be communicated using the
non procedure protocol.

(1) The following shows the range of send/receive data for which ASCII-BIN
conversion can be performed:

Message at transmission/
reception in arbitrary format

Message at transmission/ User frame Ar(lj)gtr:ry User frame
reception using user frames |  (first frame) section (last frame)

Applicable data range at transmission

Arbitrary data section 1 3

Applicable data range at reception

Applicable data range at transmission

«—
Applicable data range at reception

When sending or receiving data, the Q series C24 processes data as follows:

External device (When communicated in an arbitrary format)

Head data —l

1)

2)

Out of the data in the applicable data range shown above, the Q series C24
sends and receives data whose data code is in the range of 301 to 39+ ("0" to
"9") and 41H to 46H ("A" to "F").

During data reception, the Q series C24 regards the arbitrary data section as
ASCII code data, converting it to binary code data for storage in the buffer
memory.

The user frame section is received in the data format corresponding to the
registration contents in the Q series C24. During data transmission, the Q
series C24 regards data designated by the programmable controller CPU (an
arbitrary data section in the transmission message) and user-frame sections
as binary code data, converting them into ASCII code data and transmitting
them.

Buffer memory (transmission area/reception area)

H) L)

\
/

N
’
T T T T T T \

1

2

Arbitrary data section Send Lo (00024) |____ Transmission data count/
< Lo 1| 004 . 02w Receive data count
| ! o | (0212+)
. ‘ . g |02« , 12¢_| |___Transmission data/
| 1 : . 8 ! > (BC3Aw) receive data
IozlsA:BCR ; IO: BCh , 3An
31H 321130 3211331 41H142n 43n ece|ve| \ )

13-2

o (No. of data in word units)
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13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

* Even if ASCII-BIN conversion is "enabled," it is possible to transmit data
without converting the data in any user frame portion or buffer memory
transmission area. When sending data without ASCII-BIN conversion,
specify the user frame No. using the following method.
 Specify the number obtained by adding 4000H to the registered user

frame No.

b15b14b13 to b0

AN Y J
L Number of frames

0: Conversion enabled 1: Conversion disabled

0: Frame registered in Flash ROM  1: Frame registered in buffer memory

When sending data in the sections designated in 4001+ to 44AFH, COOOH to
CO1FH, the additional codes by transmission transparent code designation will
not be added. (See Section 12.3.)

Designated No. when transmitting without
ASCII-BIN conversion

User frame No. to be sent

1H to 3E7H ( 1to 999) 4001Hto 43E7H ( 16385to  17383)
3R8Ht0 4AFH ( 1000to  1199) 43E8H to 44AFH (17384 to  17583)
8000H to 801FH ( -32768 to -32737) C000H to CO1FH ( -16384 to -16353)

(2) The processing steps taken by the Q series C24 when communicating with ASCII-
BIN conversion and transparent code designation enabled are explained in
Section 12.3.

» Transmission/reception in arbitrary formats
» Transmission/reception using user frames
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13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

13.4 Example of Data Communication Using the Non Procedure Protocol

This section shows examples of data communication using the non procedure protocol
when the following settings/registrations are made.

(1) Settings via GX Developer
Perform the following settings on the "Intelligent function module switch setting"

screen.
Setting item Setting value Remarks
Switch 1 CH1 Transmission setting Set accordln.g to the o
CH1 Communication rate setting external device
Switch 2 CH1 Communication protocol setting 0006H Non procedure protocol
) CH2 Transmission setting
Switch 3 — - 0000+
CH2 Communication rate setting Not used
Switch 4 CH2 Communication protocol setting 0000H

Station number of the Q

Switch 5 Station No. setting 0000H series C24
i

(2) Settings via GX Configurator-SC
Register the following items on the "Transmission control and others system
setting," "Non procedure system setting," and "Transmission user frame No.
designation system setting" screens.
* For items other than those listed below, the default values are used.

Registration screen Setting item Setting value
Received data count designation 0003H
Receive complete code designation 0009+
Receive user frame designation
. . . Enable
User frame use enable/disable designation
Receive user frame designation
: . . 03E8H
First frame No. designation 1st
Receive user frame designation
: . . 03E9H
" s First frame No. designation 2nd
Non procedure system setting" screen
Receive user frame designation
. ) 041BH
Last frame No. designation 1st
Receive user frame designation
. ) 041BH
Last frame No. designation 2nd
Transmission user frame designation 0001
H
Output head pointer designation
Transmission user frame designation
. . 9 0005+
Output count designation
Transmission frame No. designation 1st 43F2+
o ) . Transmission frame No. designation 2nd 43F 34
"Transmission user frame No. designation system — - -
— Transmission frame No. designation 3rd C001H
setting" screen
Transmission frame No. designation 4th 8000+
Transmission frame No. designation 5th 441BH
"Transmission control and others system setting" ) ) .
screen ASCII-BIN conversion designation Enable
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13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

13.4.1 Example of data reception

The following shows an example of data reception:

(1) Reception using the receive complete code
Complete code: 9H ...... (the code after ASCII-BIN conversion)

Data correspondin
Head data P 9 Number of bytes after * « Two bytes of receive data is read to
to complete code h
—T T ASCII-BIN conversion: the programmable controller CPU as
i i i i i ((6)12=3) when word one-byte data.
0 1 ! 2 3 ! 4 5 ! A B ! C D ! E 9 units are used, - Send data from the external device so
. . I (6) when byte that the converted complete code data
External device side !
I

| | | |
| | | | units are used is arranged with data having an even
. , , ! byte number.

30131 432HI33H‘34HI35H‘41 HI42H143H|44H145H|39H

« J
e

Set to even byte

Programmable
controller CPU side

Reception data read X83
request Store data
received count
Programmable INPUT
controller CPU ON
The diagram below is for when
Completion device MO { f word units are used.
| ON |

! 7 Abnormal completion

Status display device

at completion M1

. 1 Normal completion 2)
| i 600H) 6oy, 03w > D2l 004, 03u
.. N
' One scan '
B0TH| 234, 01n P10 234 01w
> 3)
602 Ay, 45u :> P ABw, 45m
6034 Egy, cDu P12l Egu, cDn
Buffer memory Sequence program

device memory

Reception data read request

X83 Mo :
I ya I 0 Sets CH1 to the reception

1 rdi LHove « 0 channel

A Sets the all bl ber of
— [HOVP K6 D3 ets the allowable number o

receive data to 6
{6. INPUT U8 DO D10 MO Executes reception

MO M

i rds {sET 100 Sets the normal completion flag
M
} [SET 101 Sets the abnormal completion flag
{END

POINT
(1) When ASCII-BIN conversion is enabled, the codes of receivable data and the
codes of receive data that is stored in the reception area of the buffer memory
are as follows:

Receivable codes Codes stored in the reception area

Arbitrary data section

. . . 301 to 39+, 41+ to 461 OH to 9H, A to Fr
(including complete code section)

* If data codes other than 30H to 39H and 41H to 46H are received for an
arbitrary data section, an error occurs after ASCII-BIN conversion
processing by the Q series C24.

(2) To perform ASCII-BIN conversion, the complete code after conversion should
be used.
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13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

(2) Reception based on the received data count

Head data —l
—T— T T T Number of bytes after * Two bytes of reception data is read to
\ i i i ASCII-BIN conversion: the programmable controller CPU as
0 112 3:4 5:A B!C D'E 9 ((6)/2=3) when one-byte data.

word units are used,

i i i i
External device side H i i i (6) when byte units are used
i i i i
i i | |

30131132H33134H35HA1HA2HABHA4HABH3IH
1 L 1 L 1 L 1 L 1 L 1

N

Y
Programmable Set to even byte
controller CPU side

J

Reception data read
request

X83

Store data
Programmable received count

INPUT
controller CPU ON
The diagram below is for when
Mo 1 !

Completion device word units are used.

| ON |
[ 7 Abnormal completion
Status display device M1 | .
at completion ' ! -
! ! Normal completion 2)
| i B00K] 004, 03w »D21 404, 03
ATy
ne scan
60Tl 234 014 D10 234, 01w
> 3)
6021 Ay, 454 :> DI\ ABw, 45n
6031\ gy, cDn D12] k9. cw
Buffer memory Sequence program
device memory
Reception data read request
X83 Mo
it F fwove ki Do Sets CH1 to the reception channel
xs;tJ
— {WovP k6 D3 Sets the allowable number of receiving data to 6
{6 INPUT US D0 D10 Mo Executes reception
Mo M
it v 4 [SET M100 Sets the normal completion flag
LM'
| {sET Mio1 Sets the abnormal completion flag

POINT

When the receive transparent code designation is set to Disable and ASCII-BIN
conversion is enabled, the codes of receivable data and the codes of receive data
that is stored in the reception area of the buffer memory are as follows:

Receivable codes Codes stored in the reception area

Arbitrary data section 30+ to 39H, 41+ to 46H OH to 9H, AH to Fr

* If data codes other than 30H to 39+ and 41+ to 46H are received for an
arbitrary data section, an error occurs after ASCII-BIN conversion by the Q
series C24.

13-6 13-6



13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

(3) Example of reception using user frames

Head data Number of receive data
_l Number of bytes after ASCII-BIN conversion of
s N F e 8 T T £ ! © receive data excluding frames and additional codes:
P roFr o= ! ! ' ' ' [ (6)/2=3 When word units are used
LN . . | | | Q ,
;}Q: g0 188,70 12 FI5 A/B CDEF 9 1;1 EC (6) When byte units are used.
[ S ! ! ' I ' X
External device side DS SE ! ! ! ! ! BANCE
= =8 5
Co % S | % ] | 3 i E 3 ; 3 3 3 The diagram below is for when word units are used
o ' : |
020510 O0H 1 OAH \3BH30HI31 Hl32HI46HI35HI41H\42HI43HI44HI45H\46H|39H\O3H\ DEH
~ '\ v A — AD User frame enable/
Programmable N . . Last frame 2H disable designation
. First frame Arbitrary data section
controller CPU side (corresponds to register i ' ) (corresponds to First frame No.
number 3E8H) I register number 41BH) AEH 3E8H designation
77777777777777777777 (1st)
; AFu 3E9H (2nd)
i
Reception data read !
X83 !
BO
request ! : 3EAH (3rd)
I - -
Programmable ! B1 (No designation)
con?roller CPU INPUT | " OH (4th)
ON ! Last frame No.
I —— B2u 4B designation
H
Completion device Mo { | é (1st)
, ON \ ‘ S B3
. ) \k 7777777 {\ Abnormal completion i 8 418 (2nd)
Status display device at M1 : v ! g B4 (No designation
completion ! ' Normal completion | g " OH (3rd)
i ' | 3 (No designation)
I ' . L B5H
. ! | o i OH (4th)
One scan ! 2 (Designate) :
! 2 1204 | (No des@inatlon) Receive tralnspalrent
H o 1002H/ OH code designation
I 2] .
i & 491, | (Convert) | ASCI-BIN conversion
H 2 1H designation
| = .
, hrt Receive user > To DO
! 258 1 frame (1 th)
i Number of data
| 600w 00n . 03n | received > ToD3
. - Number of receive
1 data
R 601w 2FH , O1H (arbitrary data section)
602+ D10 t
BCH , 5AH o
p12
603+ | Fou , DEn
Buffer memo
Reception data read request i
X83 MO inati -
Reads combination of received user
I L Iy
— Sp: [FROMP  H8 H25B DO K1 frames
X84
[ovp K1 D1 Sets CH1 to the reception channel
Sets the allowable number of receive
n
 MovP K6 D4 datato 6
[G. INPUT U8 D1 D10 Mo Executes reception
MO M1
— | ¥ [SET M100 Sets the normal completion flag
M1
[ [SET M101 Sets the abnormal completion flag
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13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

13.4.2 Example of data transmission

The following shows an example of data transmission:

(1) Example of arbitrary data transmission

External device side

T T T T T T T
sk Eight characters of data

Programmable Dat;u_ttrans(;ni‘ssion ‘grea in the transmission area
controller CPU side (arbitrary data section) are sent in two characters
3 4,1 2,A B|5 6 per byte through
I I 1

ASCII-BIN conversion.

33H|34H131 H|32H‘41 1421351364

Transmission instruction x50

Programmable
controller CPU

OUTPUT

MO 1 '

Completion device ' I
:—(—)N ————— +  Abnormal
Status display device ! | completion
at completion M1 T T
I i Normal
i \ completion
! I
—
One scan
1214 (Con:ert) ASCII-BIN conversion designation
H
400 Transmission area
H 00+ , 02+ |(Designation of no. of data sent)
(1234+H) o
401 Transmission data
"l 12w, 34w ( )
(56ABH)
4024 1 56, ABw
Buffer memory . . §
Transmission instruction 3 0004+ in byte units
X80 . .
— } {wov H1234 210 Sets the arbitrary transmission data for D11 to D12
{wov H56AB o1
{vove i Dt Sets CH1 to the transmission channel
{wove k2 D4 Sets the number of data sent to 2
{ep. outPUT ug n D10 LY Execute the transmission
0 ; .
'} 4 {SET oo Sets normal completion flag
1]
l_| I {ser w01 Sets abnormal completion flag
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External device side

13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

(2) Example of transmission by user frame

q

Programmable

controller CPU side

Register No. of
corresponding user frame

T T T T T T T T T T T T T T T T T T T T T T T T

st 188l 1 L ! (pata in transmissi El 8| xEi

T ! Q 6% 2 coal : ! T o ! T A ! L ! (Total numben): Datain transmission area| | T ! c8 !E|ght charact_ers_ of data

x| 123§ ! ! ! 1| (@rbitrary data section) |1y 1 5 < in the transmission area
ST R [ I I | I [RARI:} .
Pa2Eg ! ! ! (120H) '3 411 2'AB!5 6! | B are sent in two characters
L B R N S A I A per byte through

02H:51H: 0;;\H ! O(IJH .GBH\54H|4FH.64H|41H740FPBH. 2DH ) 011 :33HI34H:31HI32H:41HI42H:35HI36HIO3H: ATH ASCII-BIN conversion.

“ v A v v H_J

Corresponds to 3F2u Corresponds to 3F34  Corresponds to 8001+ 8000+ Corresponds to 41Bx

(for first designated frame)  (for second designated (for third designated

(for fourth designated  (for fifth designated

frame) frame) frame)
Transmission instruction X50
Programmable
controller CPU
Completion device MO
Abnormal
Status display device ! ! completion
at completion t q
! i+ Normal
. | completion
' Onescan '
Transmission instruction
5
i ove ki b1
—{wove W2 D10
{wovp  H1234 D11
{MovP  H56AB D12
{Top H8 H400 010 K3
{ep.PRR U8 D1 0
o M
't 1 {sET M100
m
F —{sET M101

13-9

frame)

(Not sent)(Sending)| . .
B6H 04/Other than Ow User frame No. being transmitted
D t d
B7x (Bo nooien ) CRILF output designation
1st
B8+ ( s1l Output head pointer designation
B9H 54 Output count designation
.
BAH 3F2n Transmission frame no. designation (1st)
(2nd)
BB 3F3n
(3rd)
B | cootw
(4th)
BDx 8000k
(5th)
L BE | aa1mn
(6th)
BFH on
(Convert)
1214 1 ASCII-BIN conversion designation
4001 Transmission area
00n , 024 [ (Designation of no. of data sent)
(1234n)
401 124 . 34 (Transmission data)
(56ABH)
4024 | 56, ABM

Buffer memol
Yo% 0004+ in byte units

Sets CH1 to the transmission channel
Sets the number of data sent to 2

Sets the arbitrary transmission data for D11 to D12

Sets the arbitrary transmission data for transmission buffer
Executes user frame transmission
Sets normal completion flag

Sets abnormal completion flag
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13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

13.5 Performing ASCII-BIN Conversion for Data Communicated via the Bidirectional
Protocol

This section explains the ASCII-BIN conversion of data to be communicated using the
bidirectional protocol.

(1) The following shows the range of transmission/reception data for which ASCII-BIN
conversion can be performed.

Applicable data range at transmission/reception
-—p

]
o E (Arbitrary data section)
Message at data transmission/ |
. ! Sum check code
reception Q |DPatalength]  Data section
i

Applicable data range at transmission/reception
R ——

A
Response message Cc Error code
K

x>z

When sending or receiving data, the Q series C24 processes data as follows:
1) Range of ASCII-BIN conversion
The Q series C24 performs the ASCII-BIN conversion for any data section
(data length and data section) and error code in a message.

2) Conversion of data length

+ At transmission
The Q series C24 converts a transmission data count to 4-digit ASCII code
data (hexadecimal), then sends it beginning with the lowest byte (L).

* At reception
The Q series C24 converts a received data length (4-digit ASCIl code data
(hexadecimal)) to 2-byte binary code data and stores it in the reception data
count storage area.

3) Conversion of data section

+ At transmission
The Q series C24 converts transmission data for one address to 4-digit ASCII
code data (hexadecimal), then sends it beginning with the lowest byte (L).

» Atreception
The Q series C24 converts each two characters of a received data section
(2-digit ASCII code data (hexadecimal)) to 1-byte binary code data and
stores it in the reception data storage area.

4) Conversion of error code

+ At transmission
The Q series C24 converts an error code for a detected error to 4-digit ASCII
code data (hexadecimal), then sends it beginning with the lowest byte (L).
(For 3412, it is converted to "3412" and sent beginning with "12".)

» At reception
The Q series C24 converts the first 2 digits of a received error code (4-digit
ASCII code data (hexadecimal)) to 2-byte binary code data as the lower
byte, and stores it in the transmission result storage area.
(For "1234" is received, it is converted to 3412+ and stored.)
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5) Treatment of sum check code
The data length and the data section after ASCII-BIN conversion are added
together and the lowest two bytes of the resulting binary code data are treated
as a sum check code.

At transmission

The Q series C24 calculates a sum check code using the data length and
data section after ASCII-BIN conversion, then adds it to the transmission

message.
At reception

The Q series C24 calculates a sum check code using the received data
length and data section prior to ASCII-BIN conversion, then checks the
received head of the sum-check code using the code as a lower byte.

Buffer memory

(When word units are used) Message 1
— . H (L) o
E | Dpatalength ! Data section Sum Transmission data
! - )
N I check count/Receive data
Q (0002) ! code 00H , 024
I count
i .
LoV R 1 | : LiH 34, 124 o
0 0210 0:i1 2.3 415 A/B c| | | | AT~ """7"77 -~ - Transmission data/
05w 30H|32H530H|30H;31H|32H333H|34H335H|41HE42H|43H 8741027 BCh . 5Au receive data
! .

*1 Calculation

of sum check code

ASCII-BIN conversion

30n + 321 + 30n + 30u + 31u + 324 + 331 + 341 + 351 + 41n + 42n + 431 = 0287w
(H)(L)

(2) Section 12.5 explains how Q series C24 processes data communicated when
ASCII-BIN conversion and transparent code designation are both enabled.

(Example)

Q series C24

Head data . . (Data Buffer memory (transmission area/reception area)
Arbitrary data section communication) }
7 ~ N AR (H) (L) Transmission
T T T T T T T T T T T T | N
| e ____data count/
El Data length ! Data section Sum | Send ! _% | OO(SOOZS;H Receive data
' heck 1 y
a ! CCOZZ 3 | (0212+) count
Lo : . . Lonll . § > | 02+ , 124 | L __Transmission
A ! | A | . O (BC3An) data/receive
0 210 0/1 210 2,3 AIB C Receive ! : BCh . 3An data
05+ 30HI32H|30H|30HI31HI32H|30HI32H|33HI41H|42HI43H 80HI02H \ )

N
A
K

15H

¢ Starting data

(Communication of

Transmission

‘At normal

T A response massage) / :

Error code c Send : .5 !
K[ ) % !

Or ! ;

L | H < ) 2

3 401 2 8
| Receive O

33n ) 344 \31HI32H 06H \ )

At abnormal

13-11

0000
| |completion : 1234,

----result/reception
result
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13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

13.6 Example of Data Communication Using the Bidirectional Protocol

This section shows examples of data communication using the bidirectional protocol
when the following settings and registrations are made.

(1) Settings via GX Developer
Perform the following settings on the "Intelligent function module switch setting"

screen.
Setting item Setting value Remarks
Switch 1 CH1 Transmission setting Set accordln.g to the o
CH1 Communication rate setting external device
Switch 2 CH1 Communication protocol setting 0007H Bidirectional protocol
) CH2 Transmission setting
Switch 3 — - 0000+
CH2 Communication rate setting Not used
Switch 4 CH2 Communication protocol setting 0000H
) ) . Station number of Q
Switch 5 Station No. setting 0000+ )
series C24

(2) Settings via GX Configurator-SC
Register the following items on the "Transmission control and others system
setting" screen.
* For items other than those listed below, the default values are used.

Setting item Setting value
Send transparent code designation 1004+
Receive transparent code designation 1004+
ASCII-BIN conversion designation Convert
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13.6.1 Example of data reception

External device side

The following shows an example of data reception when ASCII-BIN conversion is
enabled.
* When the receive transparent code designation is set to Enable and ASCII-BIN
conversion is set to Enable
Additional code: 10+ (DLE), transparent code: 041 (EQOT)

T T T T T T T T T T T T T T T T T T T T
E | Datalength ; Data section Sum
g (0004r) ! check
i
L\ H . | . | | | ‘ | L H
0 4:0 0:1 213 4:5 A'B C;D E'F 0:0 D!0 A
I05H 30H|34H60H|30H»31 HI32HI33HI34HI35HI41 H»42H|43H44H|45H-46HI30H|30H|44H60H|41 HSDH|04H

Programmable
controller CPU side

Reception data read
request

Programmable
controller CPU

Completion device

Status display device
at completion

Reception data read request

%

X83

— _

——
Set to even byte except for additional code

* Two bytes of reception data is read to the programmable
controller CPU as one-byte data (excluding additional code).

MO

BIDIN
ON Data length (Number of data received): Excluding additional code
Number of bytes after ASCII-BIN conversion: ( (8)/2=4)
| when word units are used

(8) when byte units are used

JON. , Abnormal
M1 } | completion
1 | Normal This diagram is for when word
| | completion units are used.
I I
>
One scan 2)
Data length 600H 00k , 04 — D3 00H , 04
B0t 1 344, 124 P10 344, 124
3
, 60241 Bcy, s5An N Y
Data section |:>
80341 Fou, DEM P12 Fou, DEw
80441 oau, 0Dw P3| oan, 0D
Buffer memory Sequence program
device memory
fwove D1 Sets CH1 to the reception channel
~{wove ke D4 Sets the allowable number of receive data to 6
{c .BIDIN us D1 D10 MO Executes reception
[y Iy i
— | r gl 1SET M100 Sets the normal completion flag
w
|——1 = {ser u101 Sets the abnormal completion flag

13-13

POINT

When the receive transparent code designation is set to Enable and ASCII-BIN
conversion is set to Enable, the codes of receivable arbitrary data sections and the
codes of receive data that is stored in the reception area of the buffer memory are
as follows:

Receivable | Codes stored in the
codes reception area
Sections for which the reception Additional code 01H to FFH (Delete)
transparent code designation is enabled | Transparent code | 30n to 39 OH to 9H
Data length, data section 41H to 46 An to Fu
13-13
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13 COMMUNICATING WITH ASCII CODE (ASCII-BIN CONVERSION)

The following shows an example of data transmission when ASCII-BIN conversion is

enabled.

* When the send transparent code designation is set to Enable and ASCII-BIN
conversion is set to Enable
Additional code: 10+ (DLE), transparent code: 041 (EQOT)

External device side

0>

T T T T T T T T
E | Datalength |
N (0004)
Q |
Programmable : ! . .
controller CPU side L« H 1 I
0 40 01 2:3 4.5
I05H 30HI34HI60HI30H:31 HI32H:33HI34H:35H

Data section

‘
|
I41H‘4

0DI0 A
H3OHI44HI3OHI41H

T
Sum
check
code

L H

BDHI04H

Transmission instruction X50

Programmable 7
controller CPU

Data length (Number of data received): Excluding additional code
Number of bytes after ASCII-BIN conversion: ( (8)/2=4)
when word units are used

Completion device Mo ON ! (8) when byte units are used
Fo--ooo- 7 Abnormal
Status display device | __completion
at completion m1 ! This diagram is for when word
i+ Normal A
' completion units are used.
—
One scan
D3| gou, 04 40041 90y, 04n
g P10V 34 124 4011 gy 124
kel
S 1) 2
s P11 Bou, 5An |:)§ 4024\ By, sAw
2
£
g P12 Fou, DEn 40311 o, DEM
=
D13 404
Transmission data OAH , ODH " oAu, 0Du
Sequence program Buffer memory
device memory
Transmission instruction
XSP
| —move K1 0o J Sets CH1 to the transmission channel
{Movp K4 D2 J Sets the number of data sent to 4
{wove 3412 D10 J Ssets the arbitrary transmission data to D10 to D13
{MOVP  HOBCSA DIt X
—{MOVP  HOFODE D12 J
{Move  HoaoD D13 3
{aP. BIDOUT us 00 D10 L] J Executes transmission
b 2
— | rdi {seT M100 J Sets normal completion flag
"_
| —{sET M101 ¥ Sets abnormal completion flag

POINT

Data for one address (one word) in the buffer memory's transmission area is converted
into four-byte ASCII code data ("0" to "9" and "A" to "F"), and is then transmitted.

13-14
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14 DATA COMMUNICATIONS USING EXTERNAL DEVICE AND PROGRAMMABLE CONTROLLER CPU M : N CONFIGURATION

14 DATA COMMUNICATIONS USING EXTERNAL DEVICE AND
PROGRAMMABLE CONTROLLER CPU M : N CONFIGURATION

Always read this chapter when communicating data by using a multidrop link to
connect the external devices and programmable controller CPU in an m: n system
configuration.

You do not have to read this chapter when using a system configuration other than
m: n to communicate data.

This section describes the case when data is communicated between external devices
and the programmable controller CPU by connecting multiple external devices (m
stations) and multiple Q series C24 (n stations) over a multidrop link. (The total number
of m and n is up to 32 stations.)

14 With this m : n multidrop link, only MC protocol data communications by command
transmission from the external devices can be performed.

14.1 Data Communications Precautions

(1) When communicating data by using an m: n system configuration, multiple
external devices cannot communicate data with the programmable controller CPU
at the same time.

Interlock the external devices so that the external device can communicate with
the programmable controller CPU in a 1:1 configuration.

See Sections 14.2 and 14.3 for the items to be agreed upon and the interlock
method to interlock the external devices.

(2) Communicate data between external devices and the programmable controller

CPU by the following methods only.

* Full-duplex data communications (m : n data communications is impossible with
half-duplex data communications)

» Data communications by command transmission from external device using an
MC protocol excluding the format 3 and format 5 control procedure (Data
communications using the format 3 and format 5 control program and data
transmission from sequence program using the on-demand function cannot be
performed.)

(3) The data transmitted by one external device is received by all the other external
devices, including the external device that transmitted the data. The send data
from a programmable controller CPU is also received by all the external devices.
Therefore, it may be necessary for devices that received data not addressed to
them (judged by station No. in the message) to ignore the receive data.

At the programmable controller CPU, Q series C24 also ignores the receive data
other than that addressed to it.

(4) Connect to multiple external devices and connect the terminating resistor as
described in User's Manual (Basic).
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14 -2

(5) When communicating data by using an m: n system configuration, designate the
following station number at the [Station No.] and [Local station No.] items in the
command message to be transmitted from an external device.

1) When accessing the programmable controller CPU

Communications using Communications using
QnA compatible 2C/3C/4C frame A compatible 1C frame

Station No. of Q series C24 to be passed through (Station No. described in
Station No. | "Contents of the data designation items" of each frame in the MELSEC-Q/L
MELSEC Communication Protocol Reference Manual.)

Local station Station No. of access source Designation unnecessary
No. external device *' (No [Local station No.] item)

2) When accessing another external device (interlock communications)

Communications using Communications using 14
QnA compatible 2C/3C/4C frame A compatible 1C frame
Station No. Station No. of access destination external device * '
Local station Station No. of access source Designation unnecessary
No. external device *' (No [Local station No.] item)

*1 A station No. within the [0] to [31] (001 to 1FH) range not set to the Q
series C24 on the programmable controller CPU side is used as the
external device No. in the [Station No.] and [Local station No.] items in the
message.

Select and designate the No. of each external device.

The designation method is described in "Contents of the data designation
items" of each frame in the MELSEC-Q/L MELSEC Communication
Protocol Reference Manual.

 Station No. ............... Designates the No. of the transmit destination
external device.
* Local station No....... Designates the No. of the transmit source external

device. (Does not have to be designated when A
compatible 1C frame is used.)
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14.2 External Devices Interlock Conditions

When using a multidrop line to communicate data between external devices and the
programmable controller CPU in an m: n configuration, interlocks must be provided
between the external devices so that multiple external devices cannot communicate
data with the programmable controller CPU at the same time.

This section describes the conditions for providing the interlocks between the external
devices so that any one of the external devices can communicate data with the
programmable controller CPU.

(Conditions for priority use (obtaining line ownership) of the line from the start to the
end of data communications with the programmable controller CPU.)

14.2.1 Maximum communications time per external device station

This condition determines the maximum time each external device can communicate
with the programmable controller CPU after obtaining line ownership. (Time — in the
illustration below.)

This prevents loss of data communications between other external devices and the
programmable controller CPU by shutdown of the external device that obtained line

ownership.
(Example)
} Time Indicates the range within
e which the target device
External device 1 cannot obtain line ownership.
External device 2 -~~~ — Indicates the range within
to which the target device can
External device 5 - - -~ -=-—--———————-- —_— obtain line ownership and

can have data communication
Start of data communications with the programmable
controller CPU.

POINT

(1) Make the maximum data communications time per external device station the
maximum time of the external device that requires the most time to
communicate data with the programmable controller CPU.

(2) After system starting, complete data communications from the external device
that obtained line ownership and the programmable controller CPU within the
maximum communications time.

(If data communications cannot be completed within this time, initialize the Q
series C24 transmission sequence by transmitting the EOT/CL code to the
objective programmable controller CPU within the maximum communications
time. (Refer to the MELSEC-Q/L MELSEC Communication Protocol Reference
Manual "Data designation item description" for each frame.))

(3) While an external device and the programmable controller CPU are
communicating data, have the other external devices check for timeout so that
they do not transmit data during this time.
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14.2.2 Message structure when communicating data between external devices

The message structure when communicating data between external devices is

determined by any of the following.
This condition is determined to provide interlocks between the external devices so that

each of them can exchange data with the programmable controller CPU in a 1:1
configuration.

(1) When making the message structure the same as that of each
control procedure format frame

1)

2)

Use a number within the [0] to [31] (00H to 1FH) range not set to the Q series

C24 on the programmable controller CPU side as the external device No. in

the [Station No.] and [Local station No.] items in the message.

Select and designate the external device numbers.

The designation method is described in "Contents of the data designation

items" of each frame in the MELSEC-Q/L MELSEC Communication Protocol

Reference Manual.

» Station No. ......cccceeeennee Designates the number of the transmission
destination external device.

* Local station No. ............ Designates the number of the transmission
source external device. (Does not have to be
designated when A compatible frame 1C is used.)

(Example) When m : n configuration is 5:27
The values in () are the external device and the Q series C24

station numbers (decimal: hexadecimal)

(27: 1Bn) (28: 1CH) (31: 1Fn)
External External External

device device device
-1- -2- -5-

(0: 00w) (1: 014) (2: 02+) (3: 03n) (26: 1An)

CPU C24 CPY C24 ICPU C24 CPU C24 CPU C24

(QnA Compatible 3C frame format 1)

I I Il IL_. I
C24: Q series C24, QC24(N), UC24

E
N
Q

05+

No.

S
z

Frame
identification
Station No.
Network No.
PC No.
Local station

I
[l
I
—
I
—
I
—
I

'n

©

N

(@]

<)

o

ul

m
KXo
T
tUJI—
2

w
=
I
IS
w
kS
w
o
T
w
o
I
=
(o2}
I
IS
(=2}
I
w

461 39
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(2) When message structure different from that of control procedure

format frames can be used

1) Change the head data of each message to other arbitrary data.
* When selecting ASCII code format 1, format 2, or format 4, change ENQ
(O5H).
2) Arbitrarily list the data following the head data of each message according to
the user specifications.
(Example)

Head data
f Arbitrary)\contents
r

J

destination
station No.
source
station No.
Command
Sum check
code

External device 1
(station No. 1BH)

Transmission
Transmission
Message wait

G| (1c) | (1B) | (Z2) (CD)
3BH|31H 43n[311 42+ |5AH 5AR|32+ 1431 44n

S

cCc O c 8 O
AV EE
. ESS|EPS
External device 2 ggg 2
(station No. 1CH) 2 s
()] (1€) | (1B)
3AH
%{_J
I\Arbitrary contents
Head data

POINT

Correspond the message structure for general reporting to all the other external
devices except programmable controller CPU stations using unused station
numbers or a message structure different from the Q series C24 control procedure
format.
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14.3 Examples of Procedure for Data Communications with the Programmable Controller
CPU

The following uses examples to describe the procedure when communicating data with
a programmable controller CPU by interlocking the external devices.

14.3.1 Sequential data communications between external devices and the programmable
controller CPU

The external devices sequentially obtain the line usage right and communicate data
with the programmable controller CPU based on their station No..

(Example)
Time >
Station No. 1BH external device ) A —
Transmission to transfer »
the line usage right
[« Response

Station No. 1Cx external device [ —

Data communications ﬂ

with the programmable

controller CPU ﬁ
Station No. (m-1) external device —l

The following uses an example to describe the procedure when external devices
communicate data with the programmable controller CPU.
% External device that obtained the line usage right

*
1) 3) 3) 3)

External device | When communicating | External device External device External device
(Station No.:1Bw)| data with the station | gtation No.:1CH) (Station No.:1Dw) (Station No.:1Ew)

No. 11 programmable

controller CPU

o 2)-a)

(Station No.:0n) : (Station No.: 1) (Station No.:2+) (Station No.:15+)
CPU Cc24 ! CPU Cc24 CPU C24 CPU C24

3 i ] ]

- | L BL—‘ 3 BL—‘

C24: Q series C24, QC24 (N), UC24

1) When the system starts, the external device with the lowest station No. (1BH) is
given the line usage right.

2) The external device that obtained the line usage right,

a) When communicating data with the programmable controller CPU, begins
processing from 4) after communicating data with the programmable controller
CPU within the maximum data communications time from among all the
external devices.

b) When not communicating data with the programmable controller CPU,
immediately begins processing from 4).

3) The external devices that have not obtained the line usage right check the line
usage time of the external device that obtained the line usage right and ignore the
receive data not addressed to their own station.

When the line usage time exceeds the maximum data communications time, each

external device performs the processing of 7).
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% External device that obtained the line usage right

% (Before 5)) % (Before 5))
External device External device External device External device
(Station No.:1BH) (Station No.:1Cw) (Station No.:1Dw) (Station No.:1EH)
Data communica-
, 4) tions with arbitrary
z I S X ?5) f ) Programmable
R — ] Do ! controller CPU
(Station No.:0H) 3 ! (Station No.:1H) E ! v (Station No.:2+ (Station No.:15H)
CPU c4| | CPU coal! | CPU C24 CPU c24
G oy E E:

C24: Q series C24, QC24 (N), UC24

4) External devices that communicated data with the programmable controller CPU,
or external devices that do not have to communicate data with the programmable
controller CPU, transmit the data for transferring the line usage right to the external
device of the next station No..

A message structure example is shown in 5.

When a response message (see 5) in this section) is not received from the next
external device to which the line usage right was passed, data transmission for
transferring the line usage right to the external device of the next station No. is
repeated until the line usage right is accepted.

5) The external device that accepts the line usage right transmits a response
message to the external device that passed it the line usage right.

(Example)
Message of
4) above *1
553l583| B ;;; 53 *1 Command "ZZ" is command for
i 88c|83c| E 59 description purposes.
External device g% Sl£38| £ 8l ¢ " p hp IZ | A
that transfers line 583|853 S 4|4 e user should select the
usage right (1Bw) = = = command that transfers/accepts
o] ey | By | 2 |©@)| (D) the line usage right.
384|311 434[31n 424 [5An 5A4|324(431 44x
THHE
External device £c§5|1ESS
. 2] Tle ®
passed line usage SB[ ®
right (1Cw) = =
0| (1c) | (1B)
3Au|314 434[314 424

Message of 5)

6) The external device that accepted the line usage right by transmitting a response
message performs processing beginning from 2).
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7) When line usage time of the external device that currently has the line usage right
exceeds the maximum data communications time.

a) The external device of the next station No. transmits all external devices
general report data and obtains the line usage right and performs step 2).

(Example)

*
N

5 5 T

i a5¢la o] = |3
External device 222l 2 e ol 8
that obtains the £ o Eg'c g 215 *1 Station No. for all external
line usage right S 28 S § 2 £ q%) £E3 devices general report.
(1CH) ce3l=3gl 38 |2 38 *2 See *1 of 5) above.

G (F) | (1C) | (Z2) | (0)] (0A)
3BH|31H 46H[31H 43H|5AH 5AH|30H|30H 41H]

b) The other external devices check if all external devices general report data was
received. If the data was received, the external device performs step 3).
If the data was not received, the next external device transmits all external
devices general report data and obtains the line usage right and performs step
2). The other external devices perform b) of this item.
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14.3.2 Data communications between programmable controller CPU and external devices
by designating a master station and slave stations

One of the external devices is made the master station and the other external devices
communicate data with the programmable controller CPU after obtaining permission
from the master station.

(Example)
Time »
Master station Permission ! 1
external device granted A A 4 A A A
response General report to
start and end data [ Communications
Communications Communications ggaﬁ;:'(:atzgf request > Communications
request complete report station and complete report
Communications Permission
. programmable
Slave station U | [request controller CPU ?;;é?]dse Response
external device 1 Nl » l—
Response
Permission
. granted

Slave station response Start End A\ v A \
external device 2

v vy \ 4 Data communications with programmable controller CPU
Slave station e
external device m-1

Data communications
with programmable
controller CPU

The following uses an example to describe the procedure when external devices
communicate data with the programmable controller CPU.

In this example, after the start of data communications between external devices and
the programmable controller CPU, the external devices perform a maximum data
communications time time-out check. Slave station external devices that are not
communicating data with the programmable controller CPU check if the external
device that completed data communications with the programmable controller CPU
transmitted a communications complete report.

In the following descriptions, the external device with the lowest station No. (1BH) is
assumed to be the master station and the other external devices are assumed to be
slave stations.

% External device that obtained the line usage right

Master station % (Before 2)) * (after 2))

External device
(Station No.:1EH),

External device
(Station No.: 1D+

External device
(Station No.:1Ch)

External device
(Station No.:1BH)

-
~

(Station No.:0w)
C24

E
E

(Station No.:1w)
C24

(Station No.:2w) (Station No.:15n)
c24 CPU c24

[ O

E BL—‘

C24: Q series C24, QC24 (N), UC24

CPU CPU CPU

1

e
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1) A slave station that wants to communicate data with the programmable controller
CPU sends a communications request to the master station to obtain the line
usage right.

A message structure example is shown in 2).

2) The master station transmits a permission granted response to the slave station

that issued the communications request.

Massage of 1) k1
. ccs|syg| T (=] s8 *1 Command "ZX" is a communications
External device of ss2|se2|l § |§| 8% -
. 28clodcl E |0 §° request command for description purpose.
slave station that E=2E22| E |2 e Th hould select th d that
. ks g e user should select the command tha
wants to obtainthe| |§S3|5 @ © || @ N
. . = = = requests communications.
line usage right
(1Cx) ()| (1B) | (1C) | (ZX) |(2)] (CB)
3B|311 424|314 43u|5An 584|32:[434 424

ccglcows|338

SS2|se2|gs

Master station E=2S|E Q|58
. 288|2 T35

external device g§O%|s V(Eg
[ = E

(1BH) g
()] (1B) | (1C) |(Y)

3AN[311 424[314 434|59w

Massage of 2)

% External device that obtained the line usage right

Mater station 4% (Before 6)) * (After 6))
4) 4) 4)

External device External device External device External device
(Station No.:1BH) (Station No.:1Cw) (Station No.:1Dw) (Station No.:1EH)

i 4 NEIE
6); B, E i3
(Station No.:0n) 3 (Station No.:1+) 3 3 i (Station No.:2H) (Station No.:15H)
CcPU ca4| CPU c24 | CPU c24 CPU Cc24

D ! : D 3 i E D - - - - - _E_'__T‘

C24: Q series C24, QC24 (N), UC24

3) After communicating data with the programmable controller CPU within the
maximum data communications time from among the external devices, the slave
station that received the "permission granted" response goes to step 5).

4) The master station that transmitted the "permission granted" response and the
slave stations that did not obtain line usage right check the line usage time of the
slave station that obtained the line usage right and ignore receive data other than
that addressed to their local station.

If the line usage time exceeds the maximum communications time, the external
devices perform the processing of step 7).

5) After data communications are complete, the slave station that exchanged data
with the programmable controller CPU transmits a communications complete
report to the master station. A message structure example is shown in 6).

Slave stations that do not communicate data with the programmable controller
CPU check if a communications complete report was transmitted and do not
communicate data with the master station during that time.
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14 DATA COMMUNICATIONS USING EXTERNAL DEVICE AND PROGRAMMABLE CONTROLLER CPU M : N CONFIGURATION

14 - 11

6) The master station that received the communications complete report transmits a

response to the slave station that transmitted the communications complete report.

(Example)
_ Massage of 5) =1
External device of ccoless T |z 58 %1 Command "ZY" is a communications
. = °
slave station to 8%5c B3z £ |3 59 complete report command for description
perform the 5%5/s 5 5 |8 E purpose. The user should select the
communications geoE ” é ® communications complete report command.
complete report | | (1) | (1c) | (zv) || (co)
(1Cn) 3B4(31 420(314 434 |5Au 594|324(434 43
8638|885
Master station 2CEE35
. A T|E6 ®
external device §50|5 ©
(1BH) D
()| (B) | (1C)
3Au[314 424314 434
Massage of 6)
7) After completion of 6) above, or when the line usage time of the slave station that

obtained the line usage right exceeds the maximum data communications time:

a) The master station waits for a communications request from a slave station.
When the master station receives a communication request, it performs
processing from step 2).

b) The slave stations do not communicate data with the master station until data
communications with the programmable controller CPU are necessary.

When data communications with the programmable controller CPU becomes
necessary, that slave station performs processing from step 1).

When the master station itself wants to exchange data with the programmable

controller CPU and a slave stations does not have the line usage right, it transmits

all external devices except programmable controller CPU a general report data and
obtains the line usage right before communicating data with the programmable
controller CPU.

After data communications with the programmable controller CPU are complete,

the master station transmits all external devices general report data to inform the

slave stations that data communications with the programmable controller CPU are
complete.

During this time, the slave stations do not communicate data with the master

station until master station data communications are complete.

(Example)
o %9 *k1 Station No. for all external devices
sEolstsl T [g]gg| |, oonerdlreeot

. 252|823 & [3]| £8 *2 Commands "ZX" and "ZY" are commands

External device of ESS|E®S| £ % e for d iofi
. 0T ©
master station that gggle 8| S 2l 3 or description purposes.
obtained the line = = < The user should select the command
usage right (1BH) ol e | a8 | @ @] ©n when the master stgtlon communicates
384 (314 464314 424 |5A 584[304(304 374 data with slave stations.
*1 *2

. ccslEeE O 45 el = x O

External device of os2|8e2| § |§| 8%
. =
master station that 2255|1235 E |3 ° °
. 7 = ] @©

transmltg . ég £ é 2 3 2| a
communications = = =
complete report 1 )| r) | (8 | @) O ©8
(1Bw) 3Bw|314 464[314 424 [5A4 59+304|304 38+
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15 SWITCHING THE MODE AFTER STARTING

This function forcefully switches the current communication protocol and transmission
specifications of the designated interface from an external device and the
programmable controller CPU after the Q series C24 starts.

When the Q series C24 starts, it begins operation with the setting values of the GX
Developer switch setting.

POINT

The mode switching function is used to change the communication protocol of the
specified interface and transmission specifications and continue data
communications without restarting the QCPU.

(When using the dedicated instruction (UINI instruction) for mode switching, refer to
Section 17.8.)

(1) Mode switching from external device
(a) If the communication protocol of the interface connecting the external device
is MC protocol, mode switching can be performed.

(b) The communication protocol can be changed from the MC protocol as
shown below.

MC protocol (Format switching)
(Formats 1 to 5) )

15

[Non procedure protocol | | Bidirectional protocol

| GX Developer connection| | Pre-defined protocol|

(c) The transmission specifications set by the GX Developer switch setting can
be changed.

(2) Mode switching from programmable controller CPU
(a) Regardless of the current communication protocol of the connected
interface, the external device can perform mode switching from the
sequence program.

(b) The communication protocol can be changed from the sequence program
as shown below.

MC protocol (Format switching)

(Formats 1 to 5)

ﬂ//\\ﬂ

Non procedure protocol [ =|' Bidirectional protocol |

\

| GX Developer connection |<—>| Pre-defined protocol |

(c) The transmission specifications set by the GX Developer switch setting can
be changed.

POINT

When using the mode switching function, set the setting change of the
communication setting to "enable" in the GX Developer switch setting.
(See the User’'s Manual (Basic) Section 4.5.2.)
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15.1 Mode Switching Operation and Contents that can be Changed

This section describes the set contents that can be changed with mode switching and
the operation of Q series C24 after mode switching.

15.1.1 Settings that can be changed with mode switching

The following describes the settings that can be changed with mode switching.

(1) Switching the communication protocol

(@) The communication protocol setting of each interface can be switched.

(b) The communication protocol after the mode switching is specified by the

switching mode No. designation area of the buffer memory (address: 90H,
130R).

(2) Changing the transmission specifications
(@) The transmission setting of each interface can be switched.

(b) The transmission setting after the mode switching is specified by the
transmission specification after switching designation area of the buffer
memory (address: 91H, 131H).

POINT

Mode switching allows the user to change the settings corresponding to
communication protocol and transmission switch settings of the GX developer.

15.1.2 Operation for mode switching

The following describes the Q series C24 operation for mode switching.

(1) Processing currently in execution
(a) If there is a mode switching request, mode switching immediately starts.

(b) If one of the following processing was being performed when a mode
switching request was issued, that processing is terminated.

1) Data communications using an MC protocol
+ Command message receive processing and response message or on-
demand data transmission processing are all terminated.
» The transmission complete end signal for an on-demand data
transmission request is not turned on.
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2) Data communications using non procedure, bidirectional, or pre-defined

protocol

» Data and response message transmit and receive processing are all
terminated.

« All the input signals from the programmable controller CPU related to
transmit and receive processing are turned off.

+ If the receive data from the external device was being stored to the Q
series C24, the receive data up to that point is ignored and the data is
processed with the current receive data count as [0].

(2) Modification of buffer memory stored value

(a) Special applications area (addresses: 252H to 253H, 262H to 263H)
The communication protocol status and transmission specifications after
mode switching is complete are stored.
The values stored to areas other than the above are not changed. The
contents before switching are preserved.

(b) User free area (addresses: 4001 to 1AFFH, 2600+ to 3FFFH)
The stored values are not changed. The contents before mode switching are
preserved.

15.2 Mode Switching Precautions

(1) Set-up between the external device and the programmable
controller CPU

Make the following setting for the external device and the programmable
controller CPU so that mode switching is not performed during data
communications.

(@) Which side is to switch the mode, the programmable controller CPU or
external device

(b) Timing for each mode switching pattern
(For mode switching patterns, see Chapter 15, Section (1)(2).)
(c) Interlocking of all connected devices in the case of mode switching

1) Method and message structure when all the connected stations are
informed of the mode switching execution

2) Method and message structure when all the connected stations are
informed of the mode switching completion

3) Device No. and meaning of the value when a programmable controller
CPU word device is used
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(2) Mode switching from external device

(@) Once the mode has been changed to a mode other than MC protocol
(Formats 1 to 5), it cannot be changed from the external device.
In this case, change the mode on the programmable controller CPU.

(b) Only the Q series C24 (including multidrop link stations) connected to an
external device is available for mode switching from the external device
(Refer to the MELSEC-Q/L MELSEC Communication Protocol Reference
Manual.)

It is not available for other Q series C24 stations connected over a network
system.

POINT

It is recommended to switch the mode on the programmable controller CPU side.

(3) Data communications after mode switching

The Q series C24 requires approximately 400 ms as processing time of mode
switching only.

While the mode switching is being executed, the setting values cannot be stored
into the buffer memory special applications area and data cannot be transmitted
between the Q series C24 and the external device.

}¢ Approx. 400 ms -»|
Mode switching
— processing —
Mode switching signal |
X6/XD

Linked operation mode switching

Do not switch the mode when two interfaces of the Q series C24 are in linked
operation.
Also, do not switch the mode for linked operation.
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15.3 1/O Signals for Handshake with Programmable Controller CPU and Buffer Memory

This section describes the I/O signals for handshake and the buffer memories used
when mode switching is performed.

(1) 1/O signals for handshake with programmable controller CPU

1/0 signal . Device turned ON/OFF -
Signal name Timing
CHA1 CH2 CPU C24
o . O Complete
Mode X6 XD  |Mode switching in progress m
switching Y2 Y9 Mode switching request O Y R
REMARKS

The following signals can also be used as I/O signals, in addition to the above.

Refer to User's Manual (Basic) for the programmable controller CPU 1/O signals.

» Q series C24 ready signal (X1E) ...... Turned ON when the Q series C24 can be
accessed from the programmable controller
CPU

» Watchdog timer error signal (X1F) ... Turned ON when the Q series C24 does not
operate normally

* CH1 ERR:. signal (XE) .......cccceveveennnn. Turned ON when the CH1 ERR. has
occurred

* CH2 ERR. signal (XF) ......ccecoeevuuenn Turned ON when the CH2 ERR. has
occurred

(2) Buffer memory

Address
(Decimal (hexadecimal)) Name Setting value/Stored value

CH1 CH2

0001+: MC protocol (Format 1)

Switching mode No. designation . .to X
144 (90H) | 304 (130H) (See (2) (a) in this section.) 0007+: Bidirectional protocol
For specifying mode ' 0009+: Pre-defined protocol

switching 00FF+: GX Developer connection

Transmission specification setting
145 (91H) | 305 (131H) after switching
(See (2) (b) in this section.)

0000+ : Matched to the settings at the GX Developer
8000+ to 8FFFH: Matched to the settings of this area

: Normal
Other than 0: Switch setting error, mode switching error
(See User's Manual (Basic).)

For confirming mode Switch setting error, mode switching

515 (203
(203+) switching and switch setting |error condition

(a) Switching mode No. designation area (addresses: 90H, 130H)
Write the desired mode No. (0001+ to 0007H, O0OFFH).

b15 to b0
Buffer memory address 90+/130+ | | (Default 0000w)

T— 0001+ : MC protocol (Format 1

)
0002+ : MC protocol (Format 2)
0003+ : MC protocol (Format 3)
0004+ : MC protocol (Format 4)
0005+ : MC protocol (Format 5)
0006+ : Non procedure protocol
0007+ : Bidirectional protocol

0009+ : Pre-defined protocol

00FF+ : GX Developer connection *'

*1 The communication protocol is specified as "004" when the GX Developer connection mode is set
using the GX Developer switch setting.
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(b) Switching transmission specifications designation area (address: 91H, 131H)

1) Designates the transmission specifications after mode switching.

2) When the transmission specifications are returned to the contents set in
GX Developer, [0000H] is written to this area.

3) When setting arbitrary transmission specifications (other than the
contents set in GX Developer), the value corresponding to ON/OFF of
the relevant bit in the table listed below is written.

Relevant bit 1 (ON)/0 (OFF) is designated the same as transmission
setting of GX Developer.
[For the Q series C24]

b15 to b8 b7 b6 b5 b4 b3 b2 b1 b0
80k to 8F 0 | cH1 side™
80+ to 8F CH2 side "
L Bit Description OFF(0) ON(1) Remarks
b0 Operation setting [ Independent Link tBonSIEJIEEE(}i set the CH1 side
b1 Data bit 7 8 Parity bit is not included.
b2 Parity bit NO Yes Vertical parity
b3 Even/odd parity Odd Even \S/;Ii;joc:;gé-when parity bit is
b4 Stop bit 1 2
b5 Sum check code NO Yes
b6 Write during RUN Prohibited Allowed
b7 | Setting modifications | Prohibited Allowed
Bit Description Set value Remarks
b8 Communication
to speed 80w to 8FH Refer to *2
b15 P
*1 All items in the table should be set to OFF for the interface which "GX Developer connection” is
set in the switching mode number designation.
The Q series C24 operates with the values set in GX Developer. (See below.)
Transmission setting GX Developer side setting
Operation setting Independent
Data bit 8
Parity bit Yes
Even/odd parity Odd
Stop bit 1
Sum check code Yes
Write during RUN Allowed
Setting modifications Allowed/Prohibited
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k2  The setting value of the communication speed.

Communication speed Bit position Communication speed Bit position Remarks
b15 to b8 b15 to b8

50bps 8FH 14400bps 86H Slow down the
300bps 80n 19200bps 87 communication speed when
600bps 81H 28800bps 88H data cannot be

1200bps 82+ 38400bps 89+ communicated normally due
2400bps 83H 57600bps 8AH to overrun error, framing
4800bps 84n 115200bps 8BH error, etc. in communication
9600bps 85u 230400bps 8CH with external devices.

+ Transmission speed of 230400 bps is available for only CH1 of the QJ71C24N (-R2/R4) and

LJ71C24(-R2).

* When connecting external devices to both of two interfaces, the total of the communication speed
should be 115200 bps of less (230400 bps or less the QJ71C24N (-R2/R4)). When connecting an
external device to either of two interfaces, the maximum of 115200 bps is available for the interface
(a maximum of 230400 bps for the QJ71C24N (-R2/R4) or LJ71C24(-R2)). In this case, set 300 bps

for the other interface to which no external device is connected.

+ Set "80H" to the interface for which "GX Developer connection" is set in the switching mode number
designation. The communication speed set on the GX Developer is applied.

REMARKS

15-7

The programmable controller CPU must also be aware of the following I/O signals
for handshake and buffer memories when the mode is switched from an external

device.

* Mode switching in progress signal (X6/XD)

» Switch setting error, mode switching error storage area (address: 203H)
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15.4 Switching the Mode from the Programmable Controller CPU

This section shows how the Q series C24 mode is switched from the programmable
controller CPU.

15.4.1 Mode switching procedure

The following explains the procedure for switching the Q series C24 mode from the
programmable controller CPU.

Mode switching request Y2/Y9

Mode switching in progress X6/XD

CHI:ERR. communication error XE/XF

Q series C24 ready X1E

Mode switching area
(address 90+ to 911/130H to 131+)

Switch setting error,

mode switching error storage area

(address 203+)

Buffer memory special applications area
Data communications initialization
setting areas described in
User's Manual (Basic)

Addresses 93n to 1211/1331 to 1C1H)

15-8

%1

—

(/]

[
|<—>| Approx. 400 ms

e

e I —
£
N

TO

) /L(Only when normal)
TO

I Default value change
(Performed only when necessary)

Data
communications o . . *3 Data communications
possible Data communications impossible | possible

Inform in advance all the connected device that data communications by

mode switching cannot be performed.

When XE and XF were turned on, check the error contents as described in

the User's Manual (Basic) and take the corresponding action.

+ Checking of mode switching designation contents for buffer memory mode
switching area and writing of mode switching designation contents within
the range that can be designated.

* Re-execution of mode switching.

After checking that mode switching was completed normally, inform all the

connected devices that data communications are possible and restart data

communications.

To check the Q series C24 mode (communication protocol, transmission

specifications) after switching, read the buffer memories (addresses: 252+ to

253H, 262H to 263H) described in the User's Manual (Basic).
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15 SWITCHING THE MODE AFTER STARTING

The following shows a sample sequence program that switches the CH1 interface

mode.

(The Q series C24 1/O signals X/Y0O0 to X/Y1F)

15-9

X6I0 M}])} T)I% ﬁr ﬁr TA? oY Kl 00 ] Changes the operation mode to
- MC protocol format 1
Mode Reception Transmission Reception Abnormal pro
switching  processing processing  read reception
instruction request  detection —{Mov H85B0 D1 ] Sets the transmission specifications
70 Ho HoO 00 K2 1 Writes the mode switching designation
contents to the buffer memory
[SET Y2 1 Sets the mode switching request
X6 Resets the mode switching error
! J [RST Y2 .
— \{ L 1 signal
[FROH  HO H203 D2 ki ] Reads the mode switching request
contents
= D2 Ko 1 {SET M50 J Mode switching complete
_"'f? | Modification of the setfing values of the buffer 0 ggr?mrr#fﬁiégﬁosnegirg%o\éilluaecgmfng
I 1 H 1 |
Lmemory special applications area || ________ 4| to the communication specification
[RsT M50 ] Mode switching complete reset
XOE [ ittt hl
— | i Error processing (LED OFF, error code clear) _E
X52 Mode switching request clear
I wsT v ] greq
by clear command
{RST M50 1
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15.5 Switching the Mode from an External Device

This section shows how the Q series C24 mode is switched from an external device.

15.5.1 Mode switching procedure

The following explains the procedure for switching the Q series C24 mode from an
external device.

) %1 Mode switching * For the message format, refer to the MELSEC-Q/L MELSEC
External device command Communication Protocol Reference Manual.
message
Mode switching
Programmable response
controller CPU message

(Normal end)
Approx. 400 ms

N
—

Mode switching in progress X6/XD (

CH.:ERR. communication error XE/XF

Q series C24 ready X1E

Switch setting error, mode switching
error storage area (address 203w)

FROM

(Only when normal)
Buffer memory special applications area *3
Data communications initialization

setting area described in default value modification
User's Manual (Basic). (Performed only when necessary)
Addresses 93+ to 1211/133H to 1C1H Data L
communications **4 Data communications
possible Data communications impossible ‘L possible

*1 Inform in advance all the connected devices that data communications by
mode switching cannot be performed.

*2 When XE and XF were turned on, check the error contents as described in
the User's Manual (Basic) and take the corresponding action.

» Checking of mode switching designation contents for buffer memory mode
switching area and writing of mode switching designation contents within
the range that can be designated.

* Re-execution of mode switching

*3 When the mode was switched from an external device, after mode switching
is complete, read and write the buffer memory special applications area
shown below from the programmable controller CPU.

+ Switch setting error, mode switching error storage area (address: 203H)

« Data communications initialization setting areas (addresses: 93+ to 121H
/133H to 1C1H) described in the User's Manual (Basic).

*4 After checking that mode switching was completed normally, inform all the
connected devices that data communications are possible and restart data
communications.
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REMARKS

To check the Q series C24 mode (communication protocol, transmission
specifications) after switching, read the buffer memory (addresses: 252+ to 253H,
262H to 263H) described in User's Manual (Basic).

(To check the external device, read the buffer memory with the MC protocol buffer
memory read function.)

15.5.2 Mode switching sample program

The following shows a programmable controller CPU sample sequence program that
switches the CH1 interface mode from an external device.
(The Q series C24 1/0O signals X/Y00 to X/Y1F)

L1 4 fFROM KO H203 02 K1 1 E:rﬁgittshe mode switching error
L: D2 K0 1 —sET M50 J Mode switching complete.
M50 " Remodification of setting val lue of buffer memory . Changes the setting value of the
'} ; hemodilication of Setting value of buller memory 4 communication protocol according
._Special applicationsarea il tothe communication specification.
{RsT M50 J Mode switching complete reset.
XOE S b
it Error processing (LED OFF, error code clear) A
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16 USING COMMUNICATION DATA MONITORING FUNCTION

The following describes the QJ71C24N (-R2/R4) and LJ71C24(-R2) communication
data monitoring functions.

16.1 Communication Data Monitoring Function

16.1.1 Overview

16 -1

Communication data monitoring function is a function to monitor communication data
between the QJ71C24N (-R2/R4) or LJ71C24(-R2) and an external device on
communication lines.

The system startup time can be reduced by analyzing the communication data on the
communication lines when debugging the system.

The following two methods are for the communication data monitoring.

(1) Communication data monitoring by the sequence program
(Explained in this section)
Monitoring is performed by the monitor start instruction written in the
communication data monitoring specification area of the buffer memory.

(2) Communication data monitoring by GX Configurator-SC
The debugging support function of the GX Configurator-SC protocol FB support
in used for monitoring (circuit trace).
See the Operating Manual (Protocol FB support function) for the debugging
support function of the GX Configurator-SC protocol FB support.

#8 Circuit trace-TraceFile15(QI71C24N) _|of x|
Send packet(HEx) I 01 30 31 ERESERETE] 30 30 ENEREDED 3 IF 45
g U
(ASCI) o0 1 101 01 00 0100 1y E
H
Receive packet(HEX) 0 3 61 66
(ASCI) 0oz .
RS sighal
ER signal
DR signal BB |
8 signal
CD signal = |
Reception error [ |
. ]
Evror Display
Overun eror The project name for matching ‘ ‘
iy e =l
W Framing eror Transmission/receive packet datails display. ‘ Transmission/receive packetlist display: ‘

This section describes the communication data monitoring by the sequence
program.

16 -1
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16.1.2 Communication data monitoring operation

16-2

The following describes the communication data monitoring operation.

POINT

(1)  When using the communication data monitoring function, the total
transmission speed of the two interfaces should not exceed 115200 bps.

(2) The communication data monitoring function is effective when the
communication protocol is assigned to OH to 9H.

(1) Monitor start

(a) Monitor start instruction "0001H" is written in the communication data
monitoring specification area (Address: 2018H/2118H). (Set by user)

(b) By the monitor start instruction, the monitor data pointer/monitor data size
area are cleared to 0 and "0002+" is written in the communication data
monitoring specification area which starts monitoring.

(Q series C24 is set.)

(c) When a monitor setting error occurs, "100FH" is written in the
communication data monitoring specification area. (Q series C24 is set.)
Check the monitor buffer head address and the monitor buffer size setting
range and perform monitoring again.

*1 Monitor data area (Default address: 2602+ to 32FFH/3302H to 3FFFH) is not
cleared to 0.

(2) During monitoring

(a) After monitoring starts, data of reception, transmission, receiving error, and
signal change are stored from the head address of the monitor data area in
the order of occurrence.

(b) When the monitoring data exceeds the capacity of the monitor data area,
monitoring is continued by writing new data over the oldest data.
However, monitoring may automatically stop according to the settings of
the monitor option area (Address: 20191/2119H). (See Section 16.2 (2) (b).)

(CH1) Buffer memory
2600+ 0003+ Monitor data pointer storage area
26011 OCFEH Monitor data size storage area

2602+ | o +0] )
2603+ +1
26040 | [ +2|

2605+ | [ V] Oldestdata _+3]
2606H

> Monitor data area

to

32FFn | \/

(Default value)
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(c) Each data is stored in the monitor data area using the following timing.

Data classification Data storage timing

Received data When receiving data

Transmitted data When transmitting data

Receiving error data When detecting receiving errors
RS (RTS),
ER (DTR) |When changing the RS (RTS), ER (DTR) signals
signals

RS-232 line |CS (CTS), . . . .
DR (DSR), When ngne.il changes are detected during the periodic pr.oc'essmg
CD (DCD) (Operation interval: 1 to 19 ms) as well as for the above timing
signals (Monitoring is not performed during the periodic processing)

(3) Monitor stop
Monitoring stops if any of the following conditions is satisfied.
(@) Monitor stop by user instructions
Monitoring stops if "0000H" is written in the communication data monitoring
specification area of the buffer memory. (Set by the user)

(b) Monitor stop by the system when the monitor data area is full
1) The full stop specification (bit 0) of the monitor option specification area
of the buffer memory is set to "ON".

2)  When the monitor data area is full (monitor buffer size), monitoring is
automatically stopped and "1002+" is written in the communication
data monitoring specification area. (Set by the Q series C24)

(c) Monitor stop by the system when the timer O error occurs
1) The timer O error stop specification (bit 2) of the monitor option
specification area of the buffer memory is set to "ON".

2)  When the timer 0 error (error code 7F40H) occurs, monitoring is

automatically stopped and "1002+" is written in the communication
data monitoring specification area. (Set by the Q series C24) *'

*1 Part of the data immediately after the occurrence of a timer 0 error may be
entered in the monitor data area.
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16.2 Communication Data Monitoring Function Settings

Settings for the communication data monitoring function can be configured on the
"Transmission control and other system setting" screen of GX Configurator-SC or in
the sequence program.

(1) GX Configurator-SC setting for the communication data monitoring
function
The setting items for the communication data monitoring function are listed below.
See (2) in this section for setting details.

[Transmission control and other system setting screen]

CH1 Transmission control and others system setting ==

- Module information
Module type:  Serial Communicatiors Module Start [/0 Mo 0oon
Module model name: — QJ71C24N

Setling item Seiting value -
Send/Recy data monitoring designation Mo monitorMoritor stop -
Action for buffer full Continue -
Stop by Timer O error Continue: -~
Monitor buffer head address 2800]
Ionitor butfer size 0D 00|

“The following items ars sffective for
non procedure/bidiectional protocal

Transmission buffer memory head addiess designation 0400
Buffer memary length designation nz200)__|

Receive buffer memory head address designation 0E00
Buiffer memary length designation 0200

Transmission transparent code designation 13t noan|

“HOOOD:N o hansparent code
Others: b0-b7 Transparent codelvalue:HOO-H]
b-bf Additional code(value:HO1-HIfF -

- Flash ROM setting Detail

wite to File save
module
Select input
Fiead
iidﬁ.ml File: r2ad Setting range I

Mo moritarMariter stop
tonitor start

Make test file Execute test Cloze

[Setting items]

Setting items

Setting values Iltem details

Send/Receive data
monitoring designation

No monitoring/Monitor stop ) L
) Select "monitor start” for constant monitoring.
Monitor start

Action for buffer full

Continue/Stop Select "stop" to stop monitoring when the monitor data area is full.

Stop by Timer O error

Continue/Stop Select "stop" to stop monitoring when a timer 0 error occurs.

Monitor buffer head address

Enter a value to change the monitor buffer address.

0400+ to 1AFDH, 2600+ to 3FFDH
(Default address: 2600+/3300)

Monitor buffer size

Enter a value the monitor buffer size.

0003+ to 1A00
H 1o AV (Default: 0D0OH)

16-4
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16 USING COMMUNICATION DATA MONITORING FUNCTION

(2) Buffer memory for communication data monitoring function

Buffer memory address

Buffer memory address

16-5

(@) Communication data monitoring specification area (Address: 2018+1/2118H)
Set start/stop of the communication data monitoring.
See Section 16.1.2 for communication data monitoring setting operation.
b15 to b0
2018r/2118H| | (Default: 0000H)
Set the monitor start/stop.
0000H: No monitor/Monitor stop
0001+: Monitor start
0002+: Monitoring (Set by Q series C24)
1002+: Monitor stop (Set by Q series C24)
100FH: Monitor setting error (Set by Q series C24)
(b) Monitor option specification area (Address: 2019+/2119H)
Specify the options of the communication data monitoring function.
b15 to b3 b2 b1 b0
20191/2119| 0 [1/0] 0 [1/0] (Defauit: 0000H)

(€)

Action for buffer full

Ow: OFF
11: ON

Stop by timer 0 error
Ow: OFF
11: ON

1)  Action for buffer full (bit 0)

» When action for buffer full is OFF
When the monitoring data exceeds the capacity of the monitor data
area, monitoring continues by writing the new data over the oldest
data.

* When action for buffer full is ON
When the monitor data area is full (monitor buffer size), monitoring is
automatically stopped and "10021" is written in the communication
data monitoring specification area. (Set by the Q series C24)

2) Stop by timer 0 error (bit 2)

* When the stop by timer 0 error is OFF
Monitoring continues even if the timer O error (error code 7F40H)
occurs.

* When the stop by timer 0 error is ON
When the timer 0 error (error code 7F40H) occurs, monitoring is
automatically stopped and "1002+" is written in the communication
data monitoring specification area. (Set by the Q series C24)

Monitor buffer head address specification area (Address: 201AH/211AR)
Specify the head address of the storage area (monitor data area) for the
monitor data within the range of the user's free area of the buffer memory.
Setting range: 0400+ to 1AFDH, 2600+ to 3FFDH (Default: 2600+/3300H)
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16 USING COMMUNICATION DATA MONITORING FUNCTION

Monitor buffer size specification area (Address: 201B+H/211BH)
Set the size of the monitor data area.
Setting range: 0003+ to 1A00H (Default: 0DOOH)

Monitor data pointer storage area (Address: according to monitor buffer
head address setting (Default: 2600+H/3300H))

1)

The oldest data position of the monitor data area is stored using the
offset value from the head address of the monitor data area.

0 to (monitor buffer size specification (Default: 0DOOH) —3): oldest data
position

2)  When the monitoring data exceeds the monitor buffer size, the new
data is written over the oldest data. (Ring buffer type)

The oldest data position of the monitor data area can be confirmed

from this area.

(Example) "2611H" becomes the oldest data when "000FH" is the
monitor data pointer using "2602+" as the head address of
the monitor data area.

B Buffer memory batch monitor-2 HE=E
Module start address: ao [Hex]
Buffer memory address;  |2600 DEC t« HEX
bonitar format: © Bit &wiord  Display: 7 16hit integer Value: ¢ DEC
" Bit ™ 32bit integer & HE= EEmp——
" dford ™ Real number
™ ASCI character
fddress [+F EDC +B A4 33 476 54 43210 | <] Option setup
ZE00 o000 0oooao 0oooao 1111 oooF ): Monitor data pointer
ZE0L D000 1100 1111 1110 OCFE )1\ storage area
+0 |ze02 poo0l 0011 0100 0110 1346 : — . .
+1 |ze03 poO0Ol 0011 0100 0111 1347 e iz Monitor data size
storage area
+2 |ze04 DOoOO0Ol 0011 0100 1000 1348
+3 |zeos DoOoO0Ol 0011 0000 1101 130D
+4 |zeoe DOO0Ol 0011 0000 1010 1304
+5 EE07 oon 1l ool1l o100 oool 1341 %
+6 |ze0s poo0l 0011 0100 0010 1342
+7 |ze09 DoOO0Ol 0011 0100 0011 1343
+8 |ze0a DOoOO0Ol 0011 0100 0100 1344| |
+9 |zeoE DoOoO0Ol 0011 0100 0101 1345
+A |zeoc DOO0Ol 0011 0100 0110 1346
+B |zeon poo0l o001l o0l1o00 0111 1347
+C |ze0E poO0l 0011 0100 1000 1348
+D |zeoF DoO0Ol 0011 0000 1101 130D
+E [ze10 D001 0011 0000 1010 1304
+F o001 oo 11l 0l1lo0ao0 [N I 245K 1: Oldest data in the
000l 0011l 0l0a0 ol1la0 monitor data area

16 -6
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Monitor data size area (Address: according to the monitor buffer head
address setting (Default: 2601+H/3301H))
The number of monitor data stored in the monitor data area is stored.

0 to (monitor buffer size specification (Default: 0DOOH) —2): Number of
monitor data
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16 USING COMMUNICATION DATA MONITORING FUNCTION

(g) The monitor data area (Default addresses: 26021 to 32FFH /3302H to
3FFFH)
The monitor data are stored in one-word units as shown in the configuration
below.
See Section 16.3 for an example of the communication data monitoring.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1l bO

Lofofofofil

|(DCCDD)| ((E’TSS)‘(DDSH | Received data ‘ When receiving data
| 0 ‘ 0 | 0 | 1 ‘ | * (DCCDD) (C?TSS)‘(DDS'T?)| | Transmitted data ‘ When transmitting data
| 0 ‘ 0 | 1 | 0 ‘ | cp | cs ‘ DR| | 0 | RS ‘ ER ‘ When the RS(RTS)/ER(DTR)
(DCD)|(CTS)|(DSR) (RTS)[(BTR)] signal is changed
| 0 ‘ 0 | 1 | 1 ‘ | * |(DCCDD) (gTSS)I(DDSF;J | 0 IFE |OVR| PEI When a reception error occurs
———
()]
| 0 ‘ 1 | 0 | 0 ‘ | | cD | cs ‘ DR | | 0 ‘ When detecting a CD(DCD) to
(DCD)|(CTS)|(DSR) DR(DSR) signal change
Data classification Signal condition (b8 to b11) *1 FE : Framing error
(b12 to b15) * System area OVR : Overrun error
0: When receiving data PE : Parity error

1: When transmitting data

2: When the RS(RTS)/ER(DTR)
signal is changed

3: When a reception error occurs

4: When detecting a CD(DCD) to DR(DSR)
signal change
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16 USING COMMUNICATION DATA MONITORING FUNCTION

16.3 Communication Data Monitoring Example

The following is an example of the data monitoring of nhonprocedural protocol
communication.

(1) System configuration
The system configuration for the sample program is as shown below.
The CH used for operation of this sample program is CH1 only.

CH1: Transmission channel

CH2: Reception channel

GX Developer QJ71C24N-R2

(2) Program condition
This is a program to monitor transmitted data from CH1 of the QJ71C24N-R2
with user instructions.
(@) GX Developer switch setting

Switch number Setting value
Switch 1 07C2
Switch 2 0006
Switch 3 07C2
Switch 4 0006
Switch 5 0000

(b) Devices used by the user

* Monitor start instruction signal .................. X20
» Monitor option specification signal ............ X21
* Monitor stop instruction signal .................. X22
* During monitor start instructions ............... M20
* During monitoring .........ccccoeeieeiiieeeieennn M21
* During monitor stop instructions ............... M22
» Communication data monitoring
specification area storage condition ......... D300
» Monitor option specification area storage
CONAItION ..o D301
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16 USING COMMUNICATION DATA MONITORING FUNCTION

(c) Sample program

SHAQO o
1 [Mov @216 D0 ]
U

[wov 68217 D301 )

<Monitor start (X20 is ON)>

X20 M1 uov ) )
it rds [FHovP 1o 69730 HoFE  J Monitor data area is cleared to 0
ot
[Wovp  Hi @216
[SET 420 T Monitor start being instructed
M20 Uon
= 88216 H2 ] [RST }20 1

[SET 421 T Monitoring (0002H)

Uo
= 68216  HIOOF ] {RsT 420 T Monitor setting error (100FH)
<Monitor option (X21 is ON)>
X21 M21 uo
# R {MovP  H5 @217
W21 oL ) )
= 68216 H1002 ] {RsT N1 1 During monitor stop (1002H)
<Monitor stop (X22 is ON)>
X22 M21 uct
N1 {WovP  Ho G216
[SET M22 T Monitor stop being instructed
M22 uon

L

= 68216 Ho [RST M22 ]

{RST M21 F Monitor stop (0000H)
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16 USING COMMUNICATION DATA MONITORING FUNCTION

(3) Confirming monitor data by GX Developer
The monitor data area for CH1 (Address: 2602+ to 32FFH) is monitored on the
buffer memory batch monitoring screen of GX Developer.
See Section 16.2 (2) (g) for the data configuration of the monitor data area.

(Example) The following data are sent from CH1 using non procedure protocol.
Transmitted data; "ABCDEFGH" + ODOAH (five-word)

i Buffer memory batch monitor-1

Maodule start address: oo [Hex)

Buffer memon address; 2600 & DEC & HEx

Moritor format: & Bit&owiord  Display: & 1Ebit integer Yalue,  DEC
= Bit " 32hit ink .
: A Stop manitor
= Word " Real number
" ASCI character
Addresz |+F +E +7 +3 Dption setup

1 =
y k=
(=2
» [
o ]
00
L T
(=3
B9
L T~
= —

L]

201 pooo0 0000 o000 1011 DO0E
zE02 00Dl0 0011 0000 0011 2303 _
—{| [ze02 oool o001l o0lo00 0001 1341[) flciicplss
2E04 0ool 001l o0loo0 0010 1342
ZEOE 0ooDl 00ll o0loo 0011 1343
2EDE 0oo0Dl 0011l o0lo00 0100 1344 Close
2£07 0ooDl 00ll o0loo o01lol 1345
2E0E 0ooDl 001l o0loo0 0110 134&
z£039 0oOoDl1 0011 o0loo0 0111 1347
ZE0A 0OoO0Dl1 0011 0l00 1000 1248 |
ZE0E 0oOoDl1 0011 o000 1101 130D
ze0C 0OoO0Dl1 0011 0000 1010 1304
£E0D 0OoOoDO0D 0000 0000 0000 0ooo
ZE0E 0OoOoDO0D 0000 0000 0000 0ooo
ZEOF 0OoOoDO0D 0000 0000 0000 0ooo
zE10 0OoOoDO0D 0000 0000 0000 0ooo
2811 0OoOoDO0D 0000 0000 0000 0ooo
zE17 0OoO00 0000 0000 0000 noon| -
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bl
—{ 0 ‘ 0 | 0 ‘ 1 ‘ 0 0 ‘ 1 ‘1 0 ‘ 1 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘1 When transmitting data
r 111 ~
* System area * CD CS DR Data transmission
(DCD)(CTS)(DSR)
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17 DEDICATED INSTRUCTIONS

Dedicated instructions are used to simplify programming when using the intelligent
functional module functions.

Among the dedicated instructions for the QJ71C24N(-R2/R4) and QJ71C24(-R2)
explained in this manual, this chapter focuses on the instructions that can be used for
QCPU.

There are restrictions on the function version and the serial number of the QJ71C24N(-
R2/R4) and QJ71C24(-R2) that can use the dedicated instructions.

For details, refer to the Q Corresponding Serial Communication Module User's Manual
(Basic).

17.1 Dedicated Instruction List and Available Devices

(1) Dedicated instruction list
The following table lists the dedicated instructions explained in this chapter.

Application

Dedicated . o Reference
) ) Functional description .
instruction section

Data transmission/reception

Receives data by an interrupt program during data
BUFRCVS 1 communication via the non procedure protocol or Section 17.2
bidirectional protocol.

Employs user frames to perform data communication via
PRR 1 the non procedure protocol according to the contents Section 17.6
defined in the transmission user frame designation area.

Setting the units of

Sets the units (word/byte) of transmission/reception data

- Section 17.4

communication data count count.
CSET Registers/cancels programmable controller CPU
The programmable controller o .
o i monitoring in order to use the programmable controller Section 17.3
CPU monitoring function o .
CPU monitoring functions.

Registration/reading of user | PUTE Registers a user frame. Section 17.7
frames to Flash ROM GETE Reads a user frame. Section 17.5

o Changes the mode, transmission specifications and host .
Mode switching UINI Section 17.8

station No. of the Q series C24.

17 -1

POINT

The user should not change data (control data, request data, etc.) designated by a
dedicated instruction until the execution of that instruction is completed.

*1  To change the following values preset in the buffer memory for use of dedicated
instructions, use GX Configurator-SC or execute the CSET instruction (Initial setting)
before starting data exchange. (Refer to Section 17.4.)

» Word/byte units designation (address: 96+/136H)

* Transmission buffer memory head address designation (address: A21/142H)

* Transmission buffer memory length designation (address: A3+H/143H)

* Receive buffer memory head address designation (address: A6H/146H)

* Receive buffer memory length designation (address: A7n/147+)

The dedicated instructions are executed based on the values preset in the buffer
memory at module startup or those that have been changed by the CSET instruction
(Initial setting).
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17 DEDICATED INSTRUCTIONS

(2) Available devices
The following devices are available for the dedicated instructions:

Internal devices . . %2
—%7 File register Constant
Bit Word
X Y,M,L,F,V,B T,ST,C,D,W R, ZR K, H
*1 Word device bit designation can be used as bit data.
Word device bit designation is done by designating [Word device | . [Bit No. |.

(Designation of bit numbers is done in hexadecimal.)
For example, bit 10 of DO is designated as [ D0.A |.

However, there can be no bit designation for timers (T), retentive timers (ST) and

counters (C).
*2 Available devices are given in each of the Constant field.

17-2
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17 DEDICATED INSTRUCTIONS

17.2 ZBUFRCVS
This instruction is used to receive data by an interrupt program through non procedure
or bidirectional protocol communication.
Applicable device
. Link direct device Intelligent function
Setting data Internal device File 9 ) Index register| Constant
recister JO\O module device 7n K H Others
Bit Word 9 Bt | word uo\GO '
(S) — ©) — O —
(D) O O —
[Instruction code] [Executing [Instruction format]
condition] |
| ] | W "
ZBUFRCVS | ] | zBUFRCVS w | s | o }—{
*1
*k1 If the host station is a Basic model QCPU (function version B or later), Universal model QCPU, or LCPU,
"" (double quotation) of the first argument can be omitted.
Setting data
Setting data Description Setting range Set by Data type
Start 1/O signal of the module String/
"Un"/Un . . . . n 0to FEH User )
(00 to FE: The 2 upper digits of an input/output signal expressed in 3-digit.) BIN-16 bit
Reception channel number
(S) 1: Channel 1 (CH1 side) 1,2 User )
) Device
2: Channel 2 (CH2 side)
name
Head number of the devices that store receive data
(D) . . . — System
*k  Receive data is read from the reception area of the buffer memory.

The file registers of each of the local device and the program cannot be used as the
setting data.

Receive data

Device Iltem Setting data Setting range Set by
Stores the number of data read from the receive data count storage
area. *" (0 or more)

(D)+0 Receive data length — System

) Stores data read from the receive data count storage area in
(D)+1 to (D)+n |Receive data — System

sequence, starting from the lowest-numbered address.
*1 According to the "Word/byte units designation" by GX Configurator-SC, the

number of bytes is stored when byte is designated and the number of words is
stored when word is designated.

REMARKS

(1) For information about errors caused by incorrect data designated by the user,
refer to "Errors" described later.
When a reception error occurs, the error code can be read from the data
reception result storage area (address: 258+/268H) in the buffer memory.

(2) The "Set by" column indicates the following:
» User :Data set by the user before executing the dedicated instruction.
» System: The programmable controller CPU stores execution results of the
dedicated instruction.
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Functions
(1) This instruction stores data received from an external device to a designated device.

(2) This instruction can identify the address of the reception area in the buffer memory
and read relevant receive data.

(3) When this instruction is executed, reception is completed and the reception data
read request signal (X3/XA) or the reception abnormal detection signal (X4/XB) is
turned off automatically.

It is not necessary to turn on the reception data read completion signal (Y1/Y8)
when receive data is read by this instruction.

(4) The BUFRCVS instruction is used by an interrupt program and its processing is
completed in one scan.

[Operation when the BUFRCVS instruction is being executed]

¢ Scan »

1
Sequenceprogram [ [ [ ] ENDprocessing

Interrupt program
BUFRCVS instruction Instruction execution

[ Data reception |/ [Receive data storage]

Errors

(1) When the dedicated instruction is completed abnormally, the error flag (SMO)
turns on and the error code is stored in SDO.
See the following manuals regarding the error code, and check the errors and
take corrective actions.
<Error codes>
4FFFH or less : User's manual (hardware design, maintenance and inspection)

for the CPU module used

7000H or higher: User's Manual (Basic)

17 -4 17-4



Precaution when using the BUFRCVS instruction
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(1) Use the BUFRCVS instruction when receiving data via an interrupt program.

(2) Simultaneous execution of dedicated instructions
The following table lists the handling for when executing another instruction during
execution of the BUFRCVS instruction or executing the BUFRCVS instruction
during execution of another instruction in the same channel.

Availability of
Instruction * ! simultaneous Handling of simultaneous execution
execution
OUTPUT 0 .
PRR
INPUT instruction and BUFRCVS instruction cannot be used at the
INPUT % same time.
(However, simultaneous execution is available when channels to be
used are not the same.)
BIDOUT O —
BIDIN instruction and BUFRCVS instruction cannot be used at the
BIDIN « same time.
(However, simultaneous execution is available when channels to be
used are not the same.)
CSET
PUTE
GETE o .
BUFRCVS
SPBUSY
UINI

O: Available ><: Not available

*1 Because the dedicated instructions listed below use a different
communication protocol from that for the BUFRCVS instruction, they are
not used in the same channel.

e ONDEMAND
e CPRTCL

(3) The device storing data received via the BUFRCVS instruction must have an area that
is large enough to store the maximum size of data received from the external device.
If an area large enough to store the maximum size of data received from the external
device is not secured, the data following the storage device will be overwritten.
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An interrupt program that reads receive data.

(Setting)
* Interrupt pointer setting with GX Developer
PLC side: Interrupt pointer Start No. = 50,
Interrupt pointer No. of module = 2 (fixed)
* CH1 side interrupt pointer = 150,
CH2 side interrupt pointer = 151
Intelli. module side: Start I/0O No. = 0, Start SI No. = 0 (fixed)
* Interrupt program start enable/disable setting with GX Configurator-SC
CH1 side: Issues interrupt (performs communication via the non procedure protocol.)
CH2 side: Does not issue interrupt

When the input/output signals of the Q series C24 are X/Y00 to X/Y1F

<Interrupt program enabled >

(3]

]

In case of CH1 side

{FeEND

]

<Normal reception >

X3
kL {sev LI 1 Sets the checking flag for normal
<Abnormal reception - | reception/abnormal reception via the
x4 )
it —{ser wioy 7 Manprogram. . )
L X *k Resets on the main program side
SHAGO <Reception interrupt program execution>
— | —{z. BUFRCYS “ug” K1 D200 1 Receives data and stores in D200 and

later.
D200: Receive data count
D201 and later: Receive data

{IRET

¥
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17.3 ZP.CSET (Programmable Controller CPU Monitoring Register/Cancel)

With this instruction, monitoring of the programmable controller CPU can be registered

ZP.CSET

condition] |

or cancelled.
Applicable device
Setting data Internal device File Link direct device Intelligent fun‘ctlon Int.jex Constant
reqister JO\O module device register K H Others
Bit Word 9 Bit | Word uoeO Zn '
(S1) — ®) — ©) —
(S2) — O -
(D1) — O —
(D2) ®) O —
[Instruction code]  [Executing [Instruction format]

zP.cseT [ 'un' [ (s1) | (s2) | 1) | D2)

£ |

*1

u

Setting data

*k1 If the host station is a Basic model QCPU (function version B or later), Universal model QCPU, or LCPU,

" " (double quotation) of the first argument can be omitted.

(D2)+1 also turns ON if the instruction execution completes abnormally.

Setting data Description Set by Data type
Start 1/0 signal of the module String/
"Un"/Un - . . . - User .
(00 to FE: The 2 upper digits of an input/output signal expressed in 3-digit.) BIN-16 bit
Channel No. for sending the monitoring result
(S1) 1: Channel 1 (CH1 side) User BIN-16 bit
2: Channel 2 (CH2 side)
(S2) Head number of the devices that store control data User, System | Device name
(D1) Dummy — Device name
Head bit device number of the local station that turns ON for one scan upon instruction
(D2) completion. System Bit

Control data

The file registers of each of the local device and the program cannot be used as the

setting data.

(1) Registering the programmable controller CPU monitoring

Device Item Setting data Setting range Set by
(S2)+0 Execution type Designate 0. 0 User
Stores the result of execution upon completion of an instruction.
(S2)+1 Completion status 0 : Normal — System
Other than 0: Error code
Designate the request content.
(S2)+2 Request type 9 ) g L 2
2: Registers programmable controller CPU monitoring.
Designate the unit of cycle time.
(S2)+3  |Cycle time units 9 v , 0to2
0: 100 ms 1:s 2: min
) Designate the cycle time. User
S2)+4 Cycle time 11 to FFFF
(52) y 11 to FFFFu: Cycle time i i
Programmable Designate the monitoring function.
(S2)+5 controller CPU 1: Constant cycle transmission 1,2
monitoring function 2: Condition agreement transmission
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Device Item Setting data Setting range | Set by
Designate the transmission measure.
(52)+6 Programmable controller CPU 0: Data transmission (device data, CPU abnormal 01
monitoring transmission measure information) ’
1: Notification * "
Designate the head pointer of the table setting the user frame
User frame output numbers for constant cycle transmission.
(S2)+7 head pointer 0 : No designation (at condition agreement 0, 1to 100
transmission and notification ‘* ")
1 to 100: Head pointer
Designate the user frame transmission (output) counts for
User frame constant cycle transmission.
(S2)+8 |Constant cycle transmission count 0 : No designation (at condition agreement 0, 1to 100
transmission transmission and notification ‘* ") User
1 to 100: Transmission count
Designate the data No. for connecting the modem function
when sending notifications in constant cycle transmission. (*? 0
(S2)+9 Modem connection | 0 :No d‘e‘signation (at data tran.sm‘ission and BBSH to’ BD5
data No. condition agreement transmission) 80014 to 801Fn
BB8+ to BD51 : Data No. for connection (flash ROM)
8001+ to 801F+: Data No. for connection (buffer memory)
(S2)+10 |Registered word blocks count Designate the number of blocks of a word device to be monitored. 0to 10
(S2)+11 |Registered bit blocks count Designate the number of blocks of a bit device to be monitored. 0to 10
Programmable controller CPU Designate whether or not to execute abnormal monitoring for
(S2)+12 abnormal monitoring the programmable controller CPU. 0, 1
(Programmable controller CPU 0: Do not monitor. 1: Monitor.
status monitoring)
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Device Item Setting data Setting range | Set by
Programm Designate the code of a device to be monitored.
-able 0: Do not monitor device. Other than 0: Device code.
controller . See Section
S2)+13 Device code
(52) CPU 2.2.2(4).
monitoring
setting
(S2)+14 Monitoring head device Designate the head number of the monitoring device in this 0 or more
(S2)+15 block.
Designate the registration points (read points) for this block.
(S2)+16 Registration points 0: Do not monitor device. 1 or more: Registration points 0.10r more

* For a bit device, designate the points in word units.

Monitoring Designate the monitoring condition for this block.
(S2)+17 " 0: No designation (at constant cycle transmission)
condition o " .
1 or more: Monitoring condition See Section
Monitoring  |Designate the monitoring condition value for this block. 222 (2).
(S2)+18 condition 0 or more: Monitoring condition
value * Designate 0 for constant cycle transmission.
Designate the head pointer of the table designating the user User
frame number for condition agreement transmission for this
1st. User frame block.
(S2)+19 3¢ first ou.tput head 0 : No designation (at constant cycle transmission and 0,110 100
block | Gondition ~[POIMe" notification * )
agreement 1 to 100: Head pointer
trans- Designate the user frame transmission (output) count in
mission User frame |condition agreement transmission for this block.
(S2)+20 transmission| 0 : No designation (at constant cycle transmission and 0, 1to 100
count notification * )
1 to 100: Transmission count
Designate the data No. for connecting the modem function
when sending notifications in condition agreement
Modem transmission for this block. ¢+ 0,
(S2)+21 connection 0 : No designation (at data transmission and BB8H to BD5H
data No. constant cycle transmission) 8001+ to 801FH
BB8+ to BD5H : Data No. for connection (flash ROM)
8001+ to 801F+: Data No. for connection (buffer memory)
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Device Item Setting data Setting range | Set by
(52)+22 Programmable controller CPU
o monitoring setting The same arrangement as the first programmable controller
2nd to 10th CPU monitoring setting item.
(S2)+102 1. 5 to 10th block
(S2)+103 1
(S2)+104 0
(S2)+105 ’ Designate the fixed value when the CPU status monitoring 0
Fixed value |.
(S2)+106 is performed. 1
(S2)+107 5
(S2)+108 1
Designate the head pointer of the table designating the user
frame number for condition agreement transmission for this
User frame block
(S2)+109 |CPU status output head : o - 0, 1 to 100
monitorin ) 0 : No designation (at constant cycle transmission
9 pointer ) User
setting Condition and notification )

1 to 100: Head pointer

** Abnormal |agreement

monitoring |transmission |\jser frame Designate the user frame transmission (output) count in

condition agreement transmission for this block.

(S2)+110 | % :11:: block tra‘ms‘- 0 : No designation (at constant cycle transmission 0, 1to 100
mission e (1)
count and notification ** ')
1 to 100: Transmission count
Designate the data No. for connecting the modem function
when sending notifications in condition agreement
Modem transmission for this block. ¢*% 0,
(S2)+111 connection | 0 : No designation (at data transmission and| BB8+ to BD5H,
data No. constant cycle transmission) 8001+ to 801FH

BB8+ to BD5+ : Data No. for connection (flash ROM)
80014 to 801FH: Data No. for connection (buffer memory)

*1 For the LJ71C24(-R2), natification function cannot be used.

*2 For the LJ71C24(-R2), use the modem function to designate the data No. for connecting when executing
the constant cycle transmission.

*3 For the LJ71C24(-R2), use this block to designate the data No. for connecting when executing the condition
agreement transmission.
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17 DEDICATED INSTRUCTIONS

(2) Canceling the programmable controller CPU monitoring

Setb
Device Item Setting data Setting range (* 1)y
(S2)+0 |Execution type Designate Ow. 0 User
Stores the result of execution upon completion of an
instruction.
S2)+1 |C letion stat — Syst
(S2) ompletion status 0 . Normal ystem
Other than 0: Error code
Designate the request content.
S2)+2 |Request type 3 User
(52) i yp 3: Cancels the programmable controller CPU monitoring.
S2)+3
(52) Use prohibited
to For system ] ) — System
(S2)+111 (including for any other purposes such as for programs)

17 - 11

REMARKS

(1) For information about errors caused by incorrect data designated by the user,
see the description in "Errors".

(2) The "Set by" column indicates the following:

» User

: Data set by the user before executing the dedicated instruction.

» System: The programmable controller CPU stores execution results of the

dedicated instruction.
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(6)
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17 DEDICATED INSTRUCTIONS

To register the programmable controller CPU monitoring, this instruction registers
data necessary for the Q series C24 to execute the programmable controller CPU
monitoring function.

When the data registration to execute the programmable controller CPU
monitoring function is completed normally, the Q series C24 begins monitoring the
programmable controller CPU and transmitting monitoring results to an external
device.

To cancel the programmable controller CPU monitoring, this instruction ends the
Q series C24's monitoring operation of the programmable controller CPU.

When canceling of the programmable controller CPU monitoring is completed
normally, the Q series C24 terminates the operation of the programmable
controller CPU monitoring function.

A maximum of 10 blocks can be designated for a word device or bit device to
monitor the device memory.

To register the device memory to monitor, designate the word device blocks for
the registered word blocks, then designate the bit device blocks for the registered
bit blocks.

Before sending the programmable controller CPU monitoring results to the
external device, the user frame and user frame number should be registered with
GX Configurator-SC in advance.

To register the programmable controller CPU monitoring once again, cancel the
programmable controller CPU monitoring before registration.

Whether the CSET instruction is being executed or has been completed
normally/abnormally can be checked by the completion device (D2) designated as
a setting data.

(a) Completion device ((D2) + 0)
Turns on at the END processing of the scan where the CSET instruction is
completed, and turns off at the next END processing.
(b) Completion device ((D2) + 1)
Turns on and off depending on the completion status of the CSET instruction.
* Normal completion : Stays off and does not change.
» Abnormal completion: Turns on at the END processing of the scan where
the CSET instruction is completed, and turns off at
the next END processing.

When the programmable controller CPU monitoring registration is performed, the
corresponding interface data communication protocol setting is only designated
when non procedure protocol is used for the following data for designation in the
control data.
» User frame output head pointer for constant cycle sending/ batch conditions
sending.
+ User frame transmission count for constant cycle sending/ batch conditions
sending.
When the communication protocol setting for the corresponding interface is MC
protocol, there is no need to designate the user frame output head pointer and
the user frame transmission count. (It is ignored when being designated.)
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17 DEDICATED INSTRUCTIONS

(8) Simultaneous execution of dedicated instructions
The following table lists the handling for when executing another instruction during
execution of the CSET instruction or executing the CSET instruction during
execution of another instruction in the same channel.

Instruction * ' | Availability of . Handling of simultaneous execution
simultaneous execution
ONDEMAND » Dedicated instructions simultaneous execution error (7FFOH) occurs in the dedicated
OUTPUT s instruction attempted later.
PRR (However, simultaneous execution is available when channels to be used are not the same.)
[When instructions are executed in order of INPUT — CSET]
» Dedicated instructions simultaneous execution error (7FFOH) occurs in the CSET instruction.
INPUT (the right column) (However, simultaneous execution is available when channels to be used are not the same.)
[When instructions are executed in order of CSET — INPUT]
* Simultaneous execution is available.
CSET % ¢ The next instruction will be ignored until the active instruction has been completed.
(However, simultaneous execution is available when channels to be used are not the same.)
PUTE
GETE 0 .
BUFRCVS
SPBUSY
UINI « * Dedicated instructions simultaneous execution error (7FFOH) occurs in the dedicated
instruction attempted later.

Sequence program

O: Available <: Not available

Because the dedicated instructions listed below use a different
communication protocol from that for the CSET instruction (programmable
controller CPU Monitoring Register/Cancel), they are not used in the same
channel.

e BIDOUT, BIDIN

e CPRTCL

If the dedicated instructions above are used in the same channel with the
CSET instruction, the communication protocol setting error (7FF2H) occurs.

[Operation when a CSET instruction is being executed]

END END END
processing processing processing

CSET instruction

Completion device

Completion device

+1

I 1 I 1 I
H\In}structlon execution ! ! !
‘ i i i
| | |

I

[P —

Q series C24

17-13
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17 DEDICATED INSTRUCTIONS

(1) When the dedicated instruction is completed abnormally, the error flag (SMO)

()

turns on and the error code is stored in SDO.
See the following manuals regarding the error code, and check the errors and
take corrective actions.

<Error codes>

4FFFH or less : User's manual (hardware design, maintenance and inspection)
for the CPU module used

7000H or higher: User's Manual (Basic)

The programmable controller CPU monitoring setting (control data (S2) + 13 to
(S2) + 102) is not checked when the CSET instruction is executed, but when the
designated cycle time elapses.

In the case the monitoring data registered from the Q series C24 is not sent after
the CSET instruction is completed normally and the designated cycle time elapses,
check the programmable controller CPU monitoring function execution result
(buffer memory 22051/2305H) to check the errors, and take corrective actions.
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17 DEDICATED INSTRUCTIONS

A program that registers the programmable controller CPU

monitoring

The following example shows how to register the programmable controller CPU

monitoring and send the monitoring results from the interface on the CH1 side.

* The following registration is done to send the contents of MO to M15 and D100
to D109 to the external device on a constant cycle (cycle time is 3 min).

When the input/output signals of the Q series C24 are X/Y0O0 to X/Y1F

—>(|2;4 {rLs
—1"3? ffﬁ L
{wov K2
{wov K2
[ K3
nov K1
{wov X0
wov
{wov K2
—{SET
"3:1 {wov X1
{wov K1
{nov HOAS
{wov K100
{noy €0
{wov K10
{woy HeO
{wov Ko
{wov Ko
{wov K1
{seT
{RsT
Malz I; -y
— F {zp. csET "w0” 3 0 D200
" H]
T fser
Nl
it {ser
[rsT

M30

00

b2

03

D4

b5

06

M35

N36

N32

Converts registration command to pulses

Sets execution type

Sets request type (programmable controller
CPU monitoring registration)

Sets cycle time unit to minutes

Sets cycle time to 3 (minutes)

Sets the monitoring function to constant cycle
transmission

Sets the means of transmission to data transmission
Sets the output head pointer

Sets the transmission count of the user frame

Sets data set complete flag -1

Sets the number of registered word blocks to 1

Sets the number of registered bit blocks to 1

~N

Registers the devices for
D100 to D109 as the first block

>

J \

\_Registers the devices for MO
to M15 as the second block

J

Sets data setting complete flag -2

Executes programmable controller CPU monitoring
registration

Normal completion

Abnormal completion

A program that cancels the programmable controller CPU

monitoring

This following example shows how to cancel the programmable controller CPU

monitoring for the interface on CH1 side.

When the input/output signals of the Q series C24 are X/Y0O0 to X/Y1F

X25
— ] {rLs
37 M35
it it {mov X0
Hov K3
{ze. csET “w0” K1 ] D200
o M -
P — LSET
] -
k {seT

M37

Do

D2

LY

M35

36

3

(S R

3
]

Instruction pulse set

Execute canceling the programmable
controller CPU monitoring

Normal completion

Abnormal completion
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17 DEDICATED INSTRUCTIONS

17.4 ZP.CSET (Initial Settings)

With this instruction, the unit of transmission/reception data (word/byte) and data
communication areas can be set.

Applicable device

ZP.CSET

"

] |
| *1

Setting data Internal device File Link direct device Intelligent fun‘ction Int.jex Constant
register JO\O module device register K H Others
Bit Word Bit | Word uoeO Zn
(S1) — O — O _
(S2) — O -
(D1) — O —
(D2) ®) O —
[Instruction code]  [Executing [Instruction format]
condition]

zp.cseT | un' [ s1) | s2) [ 1) | D2) }—{

Setting data

*k1 If the host station is a Basic model QCPU (function version B or later), Universal model QCPU, or LCPU,

(double quotation) of the first argument can be omitted.

(D2)+1 also turns ON if the instruction execution completes abnormally.

Setting data Description Set by Data type
Start I/O signal of the module String/
"Un"/Un - . ) ) - User .
(00 to FE: The 2 upper digits of an input/output signal expressed in 3-digit.) BIN-16 bit
Channel No. for sending the monitoring result
(S1) 1: Channel 1 (CH1 side) User BIN-16 bit
2: Channel 2 (CH2 side)
(S2) Head number of the devices that store control data User, System | Device name
(D1) Dummy — Device name
Head bit device number of the local station that turns ON for one scan upon instruction
(D2) completion. System Bit

Control data

The file registers of each of the local device and the program cannot be used as the
setting data.

Device Iltem Setting data Setting range Set by
(S2)+0 Execution type Designate 0. 0 User
Stores the result of execution upon completion of an instruction.
(S2)+1 Completion status 0 : Normal — System
Other than 0: Error code
Designate the request content.
(S2)+2 Request type 1: Setting of word/byte units and buffer memory assignment 1
change
Designate the units of transmission/reception data count. User
(S2)+3 Won/byFe units 0: Current sgtting value 012
designation 1: Word units
2: Byte units
17-16 17- 16




17 DEDICATED INSTRUCTIONS

Device

Iltem

Setting data

Setting range

Set by

(S2)+4

On-demand function buffer
memory head address

Designate the head address of the buffer memory used with
the on-demand function.

OH: Use the current setting value

400+ to 1AFFH, 26004 to 3FFFH: Head address

OH,
400+ to 1AFFH,
2600w to 3FFFH

(S2)+5

On-demand function buffer
memory size

Designate the size (word number) of the buffer memory used
with the on-demand function.

OH: Use the current setting value

1H to 1AQ0H: Size

OH,
11 to 1A00H

(S2)+6

Transmission area head
address

Designate the head address of the transmission area used
with the non procedure /bidirectional protocol.

OH: Use the current setting value

400+ to 1AFFH, 2600+ to 3FFFH: Head address

OH,
400+ to 1AFFH,
2600w to 3FFFH

(S2)+7

Transmission area size

Designate the size (word number) of the transmission area
used with the non procedure /bidirectional protocol.
OH: Use the current setting value
1H to 1AQ0H: Size
* The head transmission area (1 word) is used as a
transmission data count designation area.

OH,
11 to 1A00H

(S2)+8

Reception area head address

Designate the head address of the reception area used with
the non procedure /bidirectional protocol.

OH: Use the current setting value

400+ to 1AFFH, 2600+ to 3FFFH : Head address

OH,
400+ to 1AFFH,
2600w to 3FFFH

(S2)+9

Reception area size

Designate the size (word number) of the reception area used
with the non procedure /bidirectional protocol.
On: Use the current setting value
11 to 1A00H: Size
* The head reception area (1 word) is used as a reception
data count storage area.

OH,
11 to 1A00H

User

(S2)+10
to
(S2)+111

For system

Use prohibited
(Other uses, such as uses in programs, are also prohibited.)

System

17 -17

REMARKS

(1) For information about errors caused by incorrect designated by the user, refer
to "Errors" described later in this section.

(2) The "Set by" column indicates the following:

» User

: Data set by the user before executing the dedicated instruction.

» System: The programmable controller CPU stores execution results of the

dedicated instruction.
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17 DEDICATED INSTRUCTIONS

This instruction changes the current values of the settings below to

transmit/receive data using the following communication protocols:

« Data count unit (word/byte) of the data to be transmitted/received

« Transmission area in the buffer memory used by the on-demand function of the
MC protocol

« Transmission and reception areas in the buffer memory used with the non-
procedure protocol

» Transmission and reception areas in the buffer memory used with the
bidirectional protocol

To change the above setting values from the programmable controller CPU,
execute the CSET instruction.

The CSET instruction must be executed before starting any data communication
(execute it before the first scan). Once data communication begins, the CSET
instructions cannot be executed (the setting values cannot be changed).

More than one CSET instruction cannot be executed simultaneously to perform
the initial settings.

Simultaneous execution of dedicated instructions

The following table shows the handling for when executing another instruction
during execution of the CSET instruction or executing the CSET instruction during
execution of another instruction in the same channel.

Availability of
Instruction simultaneous Handling of simultaneous execution
execution
ONDEMAND ¢ Dedicated instructions simultaneous execution error (7FFOH)
S:;PUT « occurs in the dedicated instruction attempted later.
BIDOUT (However, simultaneous execution is available when channels to
BIDIN be used are not the same.)
[When instructions are executed in order of INPUT — CSET]
¢ Dedicated instructions simultaneous execution error (7FFOH)
occurs in the CSET instruction.
INPUT (the right column) | (However, simultaneous execution is available when channels to
be used are not the same.)
[When instructions are executed in order of CSET — INPUT]
¢ Simultaneous execution are available.
e The next instruction will be ignored until the active instruction has
CSET % been completed.
(However, simultaneous execution is available when channels to
be used are not the same.)
PUTE
GETE o .
BUFRCVS
SPBUSY
UINI % ¢ Dedicated instructions simultaneous execution error (7FFO+)
occurs in the dedicated instruction attempted later.

O: Available ><: Not available
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17 DEDICATED INSTRUCTIONS

(4) Whether the CSET instruction is being executed or has been completed normally/
abnormally can be checked with the completion device (D2) designated by the
setting data.

(@) Completion device ((D2) + 0)
Turns on at the END processing of the scan where the CSET instruction is
completed, and turns off at the next END processing.

(b) Completion device ((D2) + 1)
Turns on and off depending on the completion status of the CSET instruction.
* Normal completion : Stays off and does not change.
« Abnormal completion: Turns on at the END processing of the scan where the
CSET instruction is completed, and turns off at the next
END processing.

[Operation when the CSET instruction is being executed]

END END END
processing processing processing

CSET instruction

Completion device

Completion device + 1

1 1 I I I
H\Instruction execution : | |
I

Q series C24

Errors

17-19

I
I
I
I
!
I
______________ 4 Abnormal completion:
:
I
I
I
I
I

Setting processing E

When the dedicated instruction is completed abnormally, the error flag (SMO) turns on

and the error code is stored in SDO.

See the following manuals regarding the error code, and check the errors and take

corrective actions.

<Error codes>

4FFFH or less : User's manual (hardware design, maintenance and inspection) for the
CPU module used

7000+ or higher: User's Manual (Basic)
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17 DEDICATED INSTRUCTIONS

A program that changes the transmission buffer area for interface on CH1 side

 Set the transmission buffer to COOH to FFFH.

+ Set the reception buffer to 600H to 7FFH.

When the input/output signals of the Q series C24 are X/Y00 to X/Y1F

{rnove

Ko

{movp

—{move

{wovp

~{move

{wovp

{wove

{mwovp

{move

—{zp. CSET “u0”

K1

{move

Do

Ko

K1

K1

H400

KO

HOC0O

H400

HE00

H200

0200

17-20

L]

o= X=

[seT

[ser

Kin

D2

D3

D4

D5

pé

D7

D8

09

N100

w01

Clears DO to D111

Sets the execution type

Sets the request type

Sets the word/byte units to word units
Sets the on-demand head address
Sets the on-demand buffer size

Sets the transmission buffer head

address
Sets the transmission buffer size

Sets the reception buffer head address
Sets the reception buffer size

Executes the initial setting
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17.5 G(P).GETE
This instruction reads out a user frame.
Applicable device
) ) : Link direct device Intelligent function Index
Setting data Internal device File . .
) JO\O module device register Constant Others
- register -
Bit Word Bit | Word Unlcn Zn

(S1) — O —
(S2) — O —
(D) O O —

[Instruction code] [Executing

condition] Command
G.GETE || [ Geetfe | wn [ sy | 2 | 0 }—{
Command
GP.GETE f X | epGETE | un | 1) | 2 | © }—{
Setting data
Setting data Description Set by Data type
U Start 1/O signal of the module
n (00 to FE: The 2 upper digits of an input/output signal expressed in 3-digit.) User BIN-16 bit
(S1) Head number of the devices that store control data
(S2) Head number of the devices storing the registered data that has been read User, System | Device name
Head bit device number of the local station that turns ON for one scan upon instruction
(D) completion. System Bit
(D)+1 also turns on if the execution completes abnormally.

The file registers of each of the local device and the program cannot be used as setting data.

Control data

Device Item Setting data Setting range Set by
(S1)+0 Dummy — 0 —
The result of reading via the GETE instruction is stored.
(S1)+1 Read result 0 : Normal — System
Other than 0: Error code
(S1)+2 Directed frame No. Designate the user frame No. 1000 to 1199 User
Allowable number of |Designate the maximum bytes of the user frame's registered data
. 1to 80 User
read bytes that can be stored in (S2).
(S1)+3 . The number of bytes of the user frame's registered data that has
Registered bytes .
been read is stored. — System
count 1 to 80: Number of bytes of registered data

REMARKS

(1) For information about errors caused by incorrect data designated by the user,
see the description in "Errors" on the next page.

(2) The "Set by" column indicates the following:
» User :Data set by the user before executing the dedicated instruction.
» System: The programmable controller CPU stores execution results of the
dedicated instruction.
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This instruction reads data from the user frame in the Q series C24 as designated
by Un.

QCPU Q series C24

b15 to b8b7 to b0 User frame
(S2) +0 B A Read A
+1 D ! C <
+2 F E

Read byte length

mMm(O|O|m

Simultaneous execution of dedicated instructions

The following table lists the handling for when executing another instruction during
execution of the GETE instruction or executing the GETE instruction during
execution of another instruction in the same channel.

Availability of
Instruction simultaneous Handling of simultaneous execution
execution

ONDEMAND

OUTPUT

PRR

INPUT O _

BIDOUT

BIDI

N

CSET

PUT

¢ Dedicated instructions simultaneous execution error (7FFOH)
occurs in the dedicated instruction attempted later.

E X

GETE X

e The next instruction will be ignored until the active instruction has
been completed.

BUF

RCVS o .

SPB

usy

UINI

¢ Dedicated instructions simultaneous execution error (7FFOH)
occurs in the dedicated instruction attempted later.

@)

17 -22

O: Available ><: Not available

Whether the GETE instruction was completed normally/abnormally can be
checked by the completion device (D) or status display device at completion

((D)+1).

(a) Completion device
Turns on at the END processing of the scan where the GETE instruction is
completed, and turns off at the next END processing.

(b) Status display device at completion
Turns on and off depending on the completion status of the GETE instruction.
* Normal completion : Stays off and does not change.
» Abnormal completion: Turns on at the END processing of the scan where
the GETE instruction is completed, and turns off at
the next END processing.
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Sequence
program

GETE instruction

Completion
device

Status display
device at completion

Errors

Program example

17 DEDICATED INSTRUCTIONS

[Operation when the GETE instruction is being executed]

END
processing

END
processing

END
processing

END
processing

i Completion of reading user
ﬁ/( frames by the GETE instruction

GETE instruction
execution

i | ION
OFF : —  Abnormal L.
: ' |ON completion,
. | Y S l
OFF ! L .
| © Normal completicn

N

One scan
—>

When the dedicated instruction is completed with an error, the complete status display

device at completion ((D)+1), turns on and the error code is stored in the control data

read result ((S1)+1).

See the following manuals regarding the error code, and check the errors and take

corrective actions.

<Error codes>

4FFFH or less : User's manual (hardware design, maintenance and inspection) for the
CPU module used

7000H or higher: User's Manual (Basic)

A program that reads registered data of the user frame having registration number
3E8H to devices D4 and later

When the input/output signals of the Q series C24 are X/Y80 to X/Y9F

17 -23

X51
f {PLS M60 1 Read request
N60
— | [mov Ko Do ]
{Mov H3E8 D2 T Sets the frame No. to be read
{mov K80 D3 T sets the allowable number of data to be read
[FMOV KO D4 K40 } Clears the device in which to store the read
user frame data
[64 GETE U8 DO D4 MO } Executes user frame reading
Mo M
— | v [SET M100 T Normal completion
M1
] | {SET M101 T Abnormal completion
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17.6 G(P).PRR
In non procedure protocol communication, this instruction transmits data using a user
frame according to the data specified in the transmission user frame designation area.
Applicable device
. Link direct device Intelligent function Index
Setting data Int | devi Fil
9 niernal device o ilseter JO\O module device register Constant Others
Bit Word 9 Bit | Word uoeO Zn
) — O —
(D) O O —

[Instruction code]  [Executing
condition] Command

GPRR [} | GPRR | Un | s
I=

) | o }—|
Command
) | o }—|

GP.PRR

[ | | GPPRR | Un | (s

Setting data

Setting data Description Set by Data type
Start 1/O signal of the module .
un (00 to FE: The 2 upper digits of an input/output signal expressed in 3-digit.) User BIN-16 bit
(S) Head number of the devices that store control data User, System | Device name
Head bit device number of the local station that turns ON for one scan upon instruction
(D) completion. System Bit

(D)+1 also turns on if the execution completes abnormally.

The file registers of each of the local device and the program cannot be used as setting data.
Control data

Device Item Setting data Setting range Set by

Designate the transmission channel.

(S)+0 Transmission channel| 1: Channel 1 (CH1 side) 1,2 User
2: Channel 2 (CH2 side)

The transmission completion result by the PRR instruction is stored.

(S)+1 Transmission result 0 : Normal — System
Other than 0: Error code

Designate whether or not to add CR/LF to the transmission data.

(S)+2 SR/,LF addition 0: Do not add CRILF. 0,1 User
esignation 1: Add CRILF.
. . Transmission user frame designation area designates from which
(S)+3 Transmission pointer . 1to 100 User
the frame number data may be transmitted.
(S)+4 Output count Designate the number of user frames to be transmitted. 1to 100 User

REMARKS

(1) For information about errors caused by incorrect data designated by the user,
see the description in "Errors" on the next page.

(2) The "Set by" column indicates the following:
» User :Data set by the user before executing the dedicated instruction.
» System: The programmable controller CPU stores execution results of the
dedicated instruction.
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(1) This instruction transmits the user frame data using the non procedure protocol of
the Q series C24 as designated by Un, according to the control data stored in the
device designated by (S) and succeeding devices, as well as the transmission
user frame designation area of the Q series C24.

(2) Simultaneous execution of dedicated instructions
The following table lists the handling for when executing another instruction during
execution of the PRR instruction or executing the PRR instruction during
execution of another instruction in the same channel.

Availability of
Instruction * ! simultaneous Handling of simultaneous execution
execution
e The next instruction will be ignored until the active instruction has
PRR « been completed.
(However, simultaneous execution is available when channels to
be used are not the same.)
INPUT O —
OUTPUT ¢ Dedicated instructions simultaneous execution error (7FFOH)
> occurs in the dedicated instruction attempted later.
CSET (However, simultaneous execution is available when channels to
be used are not the same.)
PUTE
GETE o o
BUFRCVS
SPBUSY
UINI « ¢ Dedicated instructions simultaneous execution error (7FFOH)

occurs in the dedicated instruction attempted later.

O: Available <: Not available

*1 Because the dedicated instructions listed below use a different
communication protocol from that for the PRR instruction, they are not
used in the same channel.

o ONDEMAND, BIDOUT, BIDIN

e CPRTCL
If the dedicated instructions above are used in the same channel with the
PRR instruction, the communication protocol setting error (7FF2H) occurs.

(3) Whether the PRR instruction was completed normally or abnormally can be
checked with the completion device (D) or status display device at completion

((D)+1).

(@) Completion device
Turns on at the END processing of the scan where the PRR instruction is
completed, and turns off at the next END processing.

(b) Status display device at completion

Turns on and off depending on the completion status of the PRR instruction.
* Normal completion

» Abnormal completion: Turns on at the END processing of the scan where

: Stays off and does not change.

the PRR instruction is completed, and turns off at the
next END processing.
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[Operation when the PRR instruction is being executed]

END END END END

Sequence processing processing processing processing
program ; PRR instruction — Completion of transmission

ﬁ// execution | ' by the PRR instruction
PRR instruction - :

| ION

ng\;‘inC[;Ietlon OFF ' i Abnormal l—.

| ' |ON completion,

! | Y hl
Status display  OFF | [ ! .
device at completion H Nprmal completicin

' '+ Onescan !
—

When the dedicated instruction is completed with an error, the status display device at

completion ((D)+1), turns on and the error code is stored in the control data

transmission result ((S1)+1).

See the following manuals regarding the error code, and check the errors and take

corrective actions.

<Error codes>

4FFFH or less : User's manual (hardware design, maintenance and inspection) for the
CPU module used

7000H or higher: User's Manual (Basic)
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Transmission instruction
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A program that sends arbitrary data and the first to fifth user frames registered in the

transmission frame setting

When the input/output signals of the Q series C24 are X/Y80 to X/Y9F

| {PLS M50 1
M50 XSE XSF
— | {1 +F Wov K4 Do 1
[MOV H1234 D1 } Sets arbitrary transmission data.
{mov H56AB D2 1
{10 H8 H400 DO K3 T sets the number of transmitted data.
{mov H3F2 D5 T Sets the transmission user frames in D5 to D9.
{mov H3F3 D6 1
{Mov HB001 D7 1
{mov H8000 D8 1
{mov H41B ] 1
{mov Ho D10 1
[TO H8 HOBA D5 K6 :I Sets transmission frame No. in the buffer memory.
M50
I {Mov K1 D11 T Sets CH1 to the transmission channel.
{wov ko D12 1 Clears the device in which transmission results are stored.
{Mov Ho D13 T sets to no CRILF output.
[MOV Hi D14 } Sets the output head pointer.
[MOV H5 D15 } Sets the output counter.
{G.PRR U8 D11 MO T Executes user frame transmission.
MO M1
—| { ,H’ [SET M100 ] Sets normal completion flag.
M1
— | [SET M101 ] Sets abnormal completion flag.
Normal end Abnormal end
DO | Send data count (0004+) Send data count (0004+)
D1 (3412n) (3412n)
D2 Send data (AB56H) Send data (AB56+)
D5 | Transmission frame No. (03F2H) Transmission frame No. (03F2+)
D6 (03F3H) (03F3H)
D7 (8001H) (8001H)
D8 (8000H) (8000H)
D9 (041B) (041B)
D10 (0000H) (0000H)
D11 | Interface No. (0001H) Interface No. (0001H)
D12 | Transmission result (0000w) Transmission result (other than 0000+)
D13 | CRI/LF output (0000H) CRI/LF output (0000H)
D14 | Output head pointer (0001H) Output head pointer (0001H)
D15 | Output counter (0005H) Output counter (0005H)
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17.7 G(P).PUTE
This instruction registers a user frame.
Applicable device
. ) : Link direct device Intelligent function Index
Setting data Internal device File . .
) JO\O module device register Constant Others
- register -
Bit Word Bt | Word UG Zn
(S1) — O —
(S2) — O —
(D) O O —
[Instruction code] [Executing
condition] Command
G.PUTE I} [ eputE | un [ s | 2 | 0 }—{
Command
GP.PUTE f I} [ eprutE [ un [ s | 2 | 0 }—{
Setting data
Setting data Description Set by Data type
Start I/O signal of the module .
Un (00 to FE: The 2 upper digits of an input/output signal expressed in 3-digit.) User BIN-16 bit
(81) Head number of the devices that store control data User, System )
- - Device name
(82) Head number of the devices that store registered data
Head bit device number of the local station that turns ON for one scan upon instruction System
(D) completion. Bit
(D)+1 also turns on if the execution completes abnormally.

The file registers of each of the local device and the program cannot be used as setting data.

Control data

Device Iltem Setting data Setting range Set by
Designate whether to register or delete the user frame having the
(81)+0 Register{delete numbgr de.signated by (S1) +2. 13 User
designation Register: 1
Delete: 3
The registration/deletion result by the PUTE instruction is stored.
(S1)+1 Register/delete result | 0 : Normal — System
Other than 0: Error code
(S1)+2 Frame No. Designate the user frame No. 1000 to 1199 User
(S1)+3 Registered bytes 1to 80:.Number of bytes of the user frame tg be registered. 110 80 User
count * Designate 1 to 80 as dummy when deleting.
REMARKS

(1) For information about errors caused by incorrect data designated by the user,
see the description in "Errors".

(2) The "Set by" column indicates the following:
» User : Data set by the user before executing the dedicated instruction.
» System: The programmable controller CPU stores execution results of the
dedicated instruction.
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Functions

(1) This instruction registers or deletes the user frame for the Q series C24 as
designated by Un.

(2) When registering a user frame

(@) When registering a user frame, set 1 to the device for (S1)+0.
Data in the device designated by (S2) and after will be registered according
to the control data.

(b) The registered data should be stored in the device designated by (S2) and
after as described below.
Thus, at least (registered data number)/2 devices will be necessary to store
the registered data and they should be assigned beginning with the device
designated by (S2).
For example, when registering 6 bytes of data, 3 devices beginning with the
device designated by (S2) will be used.

QCPU Q series C24
b15 to b8b7 to b0 User frame
(S2) +0 B 1 A Register A
+1 D | C > B
+2 F E c Registered
D byte length
E
F

(3) When deleting a user frame

(@) When deleting a user frame, set 3 to the device for (S1)+0.
The user frames of the frame numbers designated by (S1)+2 will be deleted.

(b) The registered byte number designated by (S1)+3 and registered data
storage device designated by (S2) are not used by the PUTE instruction, but
they are necessary for formatting it.

Designate 1 to 80 for (S1)+3 and a dummy device for (S2).
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(4) Simultaneous execution of dedicated instructions
The following table lists the handling for when executing another instruction during
execution of the PUTE instruction or executing the PUTE instruction during
execution of another instruction in the same channel.
Availability of
Instruction simultaneous Handling of simultaneous execution
execution
ONDEMAND
OUTPUT
PRR
INPUT O _
BIDOUT
BIDIN
CSET
PUTE % ¢ The next instruction will be ignored until the active instruction has
been completed.
GETE % ¢ Dedicated instructions simultaneous execution error (7FFOH)
occurs in the dedicated instruction attempted later.
BUFRCVS o
SPBUSY
UINI % ¢ Dedicated instructions simultaneous execution error (7FFO+)
occurs in the dedicated instruction attempted later.
CPRTCL ©) —
O: Available <: Not available
(5) Whether the PUTE instruction was completed normally or abnormally can be

checked with the completion device (D) or status display device at completion
(D+1).

(@) Completion device
Turns on at the END processing of the scan where the PUTE instruction is
completed, and turns off at the next END processing.

(b) Status display device at completion
Turns on and off depending on the completion status of the PUTE instruction.
* Normal completion : Stays off and does not change.
» Abnormal completion: Turns on at the END processing of the scan where
the PUTE instruction is completed, and turns off at
the next END processing.

[Operation when the PUTE instruction is being executed]

Sequence
program

PUTE instruction |

Registration/
deletion request

Completion
device

Status display

device at completion

END
processing

PUTE instruction ,
i-!‘/7 execution !

l

IR g B

END
processing

END
processing

END
processing

Completion of reading user
frames by the PUTE instruction

\ON

OFF

OFF

i Abnormal

|ON completion

|

|

AT 77 a
| |

OFF

L A 4
Normal completidn

. Onescan
e »
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Errors

When the dedicated instruction is completed with an error, the status display device at

completion ((D)+1), turns on and the error code is stored in the control data

registration/deletion result ((S1)+1).

See the following manuals regarding the error code, and check the errors and take

corrective actions.

<Error codes>

4FFFH or less : User's manual (hardware design, maintenance and inspection) for the
CPU module used

7000H or higher: User's Manual (Basic)

Program example

The following shows an example of a sequence program when registering user frames.
Data set for the program example are as follows:

Setting item Setting data

User frame No. 3E8H
Binary |46H,39H,30H,30H,30H,30H,46H,46H,30H,30H
ASCII FO90000FF00

Registration data (10 bytes)

When the input/output signals of the Q series C24 are X/Y80 to X/Y9F

X50
— {PLS M50 Registration request
M50
— | {Mov K1 DO Sets the registration request
[MOV H3E8 D2 Sets the frame number to be registered
[MOV K10 D3 Sets the number of registration data bytes
[MOV H3946 D4 Sets the registration data for the frame to be
registered in D4 to D8
{mov H3030 D5
[MOV H3030 D6
{mov H4646 07
[MOV H3030 D8
{10 H8 H2000 K1 K1 Sets the flash ROM write allow
[G_ PUTE U8 DO D4 MO Executes user frame registration
Mo M
— | r 48 [SET M100 Normal completion
M
— | [SET M101 Abnormal completion
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17.8 ZP.UINI
This instruction can change the mode, transmission specifications and station number
of the Q series C24.
It is applicable to the QJ71C24N (-R2/R4), and LJ71C24 (-R2).
Applicable device
. ) ) Link direct device Intelligent function Index
Sefting data Intemal device reFi"seter JO\O module device register Constant Others
Bit Word 9 Bit | Word uoeO Zn
S — O —
(D) O O —
[Instruction code] [Executing

condition]

ZP.UINI

~

| Command

| | | | zpuNt | un” [ () | D }—{

Setting data

*1 If the host station is a Basic model QCPU (function version B or later), Universal model QCPU, or LCPU,

(double quotation) of the first argument can be omitted.

Setting data Description Set by Data type
"Un"/Un Start I/0O signal of the mod.ulle . . . N User String/ .
(00 to FE: The 2 upper digits of an input/output signal expressed in 3-digit.) BIN-16 bit
(S) Head number of the devices that store control data User, System | Device name
Head bit device number of the local station that turns ON for one scan upon instruction
(D) completion. System Bit
(D)+1 also turns on if the execution completes abnormally.

Control data

The file registers of each of the local device and the program cannot be used as setting data.

Device Iltem Setting data Setting range Set by
(S)+0 For system Always specify this to 0. 0 User
The execution result of the UINI instruction is stored.
(S)+1 Execution result 0 : Normal — System
Other than 0 : Error code
Specify the execution type.
(S)+2 Execution type 0: Switch the settings by those indicated in (S)+3 and later. 0,1
1: Return the settings to the GX Developer switch settings.
(S)+3 CH?1 .tl.’aI"IS‘mISSIOI"I. Set the CH1 side transmission specifications. Refer to (_1) n
specifications setting this section
(S)+4 CH? commu‘mcatlon Set the CH1 side communication protocol. Refer to (_2) n
protocol setting this section
(S)+5 CcH2 .tfans.mlssmn. Set the CH2 side transmission specifications. Ref.er o (_1) n User
specifications setting this section
(S)+6 CcH2 commu.nlcatlon Set the CH2 side communication protocol. Ref.er o (_2) n
protocol setting this section
(S)+7 Station No. setting Set the host station No. 0 to 31
(S)+8
to For system Always specify this to 0. 0
(S)+12
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(1) (S)+3 (CH1 transmission specifications setting) and (S)+5 (CH2 transmission

specifications setting)

b15 to b8 b7 b6 b5 b4 b3 b2 b1 b0
00H to OFH 0 | CH1 side™
00H to OFH CH2 side ™
L Bit Description OFF(0) ON(1) Remarks
b0 Operation setting Independent Link th)e()SIL:Jll‘:e((;[;) set the CH1 side
b1 Data bit 7 8 Parity bit is not included.
b2 Parity bit NO Yes Vertical parity
: Valid only when parity bit is
b3 Even/odd parity Odd Even set to Yes
b4 Stop bit 1 2
b5 Sum check code NO Yes
b6 Write during RUN Prohibited Allowed
b7 [Setting modifications | Prohibited Allowed
Bit Description Set value Remarks
b8 c I
to ommunication 00H to OFH Refer to (a)
b15 speed

*1 All items in the table should be set to OFF for the interfaces which "GX Developer connection” is

set in the communication protocol setting.

The Q series C24 operates with the values set in GX Developer. (See below.)

Transmission setting GX Developer side setting
Operation setting Independent
Data bit 8
Parity bit Yes
Even/odd parity Odd
Stop bit 1
Sum check code Yes
Write during RUN Allowed
Setting modifications Allowed/Prohibited

(a) Communication speed setting 234

Communication speed Bit position Communication speed Bit position Remarks
b15 to b8 b15 to b8

S0bps OFH 14400bps 06 Slow down the
300bps 00H 19200bps 07w communication speed when
600bps 01H 28800bps 08H data cannot be

1200bps 02+ 38400bps 09H communicated normally due
2400bps 03w 57600bps 0AH to overrun error, framing
4800bps 04n 115200bps 0BH error, etc. in communication
9600bps 05+ 230400bps 0CH with external devices.

17 - 33

*k2 Transmission speed of 230400 bps is

available for only CH1.

*k3 When connecting external devices to both of two interfaces, the total of the communication speed
should be 230400 bps of less. When connecting an external device to either of two interfaces, the
maximum of 115200 bps is available for the interface (a maximum of 230400 bps if using CH1
side)). In this case, set 300 bps for the other interface to which no external device is connected.

*k4 Set "00H" to the interface for which "GX Developer connection” is set in the communication
protocol setting. Serial communication module will operate at the communication speed set on

the GX Developer.
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(2) (S)+4 (CH1 communication protocol setting) and (S)+6 (CH2 communication
protocol setting)

Setting No. Description Remarks
On GX Developer connection GX Developer communication rate and
(For connection to MELSOFT products) [transmission specifications are automatically set.
1H Format 1 o . .
For communication with ASCII code in the
2u Format 2 o .
3 - 13 specified form of an A compatible 1C frame or
s MC protocol orma QnA compatible 2C/3C/4C frame
4H Format 4
For communication with binary code in a QnA
5H Format 5 . &
compatible 4C frame
6H Non procedure protocol For communication using non procedure protocol
7H Bidirectional protocol For communication using bidirectional protocol
Set to the CH1 side when CH1 and CH2
. interfaces are used in linked operation (operated
8H For synchronous setting . I
with the communication protocol of the CH2
side).
OH Pre-defined protocol For communication using pre-defined protocol

POINT

For details of the CHLJ transmission specifications setting, CHLl communication
protocol setting and station No. setting, refer to the User's Manual (Basic).

17- 34




Functions

REMARKS
(1)

17 DEDICATED INSTRUCTIONS

see the description in "Errors" on the next page.

)

» User

The "Set by" column indicates the following:
: Data set by the user before executing the dedicated instruction.

For information about errors caused by incorrect data designated by the user,

» System: The programmable controller CPU stores execution results of the
dedicated instruction.

(1)

This instruction changes the transmission specifications, communication protocol

and host station No. of each channel of the Q series C24 specified by Un.

()

enable communication with the new settings.

Execution of the UINI instruction changes the following buffer memory settings to

Address
Decimal (Hexadecimal)

CH1 CH2

Application

When module is
started up

When UINI instruction
is executed

When mode is switched by
mode switching request signal
(Y2/Y9) (Refer to Chapter 15)

512 (200+)

Station No. (switch setting)

591 (24FH)

Station No. (instruction setting)

592 (2501) | 608 (260k)

Communication protocol status
(switch setting)

GX Developer set

593 (2511) | 609 (261+)

Transmission setting status
(switch setting)

values

594 (252+) | 610 (262+)

Communication protocol status
(current)

595 (2534) | 611 (263)

Transmission status (current)

GX Developer set
value

Set value changed by
UINI instruction

GX Developer set
values

GX Developer set values

Set values changed
by UINI instruction

Set values changed by mode
switching

17 -35

POINT

The UINI instruction can change the following settings that cannot be changed by
mode switching that uses the mode switching request signal (Y2/Y9).

« Station No. setting change

+ Switching to synchronous operation or switching from synchronous operation

to the other mode (independent operation)

(3) Whether the UINI instruction was completed normally or abnormally can be
checked with the completion device (D) or status display device at completion

((D)+1).

(@) Completion device
Turns on at the END processing of the scan where the UINI instruction is
completed, and turns off at the next END processing.

(b)

Status display device at completion

Turns on and off depending on the completion status of the UINI instruction.

* Normal completion

: Stays off and does not change.

» Abnormal completion: Turns on at the END processing of the scan where
the UINI instruction is completed, and turns off at the
next END processing.

17- 35




17 DEDICATED INSTRUCTIONS

[Operation when the UINI instruction is executed]

END END END END
Sequence processing processing processing processing

;_ﬂ UINI instruction execution E

program

UINI instruction

e \ e on
Completion OFF : .
device | | | Error =~ |
| | ON 99.’?9'?!'9_”1'
Status indication ~pp ' ' T !
device at i i i Normal i
completion E E . completion .
: : . Onescan
! \ON |
Mode switching OFF | i 1
signal (X6/XD) ! \ !
Q series C24 E \‘| Setting processing |—/ .
L Communication disabled J

Errors

When the dedicated instruction is completed with an error, the status display device at

completion ((D)+1), turns on and the error code is stored in the control data

transmission result ((S1)+1).

See the following manuals regarding the error code, and check the errors and take

corrective actions.

<Error codes>

4FFFH or less : User's manual (hardware design, maintenance and inspection) for the
CPU module used

7000H or higher: User's Manual (Basic)
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Program example

The settings of the Q series C24 installed in the position of /0O No. X/Y00 to X/Y1F are
changed as indicated below when X20 is turned on.

Device Bit Description Set value
Position Specified value
b0 OFF Operation setting Independent
b1 ON Data bit 8 bits
b2 ON Parity bit Yes
Even/odd parit
b3 OFF CH1 transmission veno. party Odfj
(S)+3 b4 OFF specifications Stop bit 1 bit 07E6H
b5 ON setting Sum check code Yes
b6 ON Write during RUN Allowed
b7 ON Setting modifications Allowed
Communication speed
b8 to b15 — . 19200bps
setting
(S)+4 — CH1 communication protocol setting Synchronous setting 0008+
b0 ON Operation setting Synchronous
b1 ON Data bit 8 bits
b2 ON Parity bit Yes
b3 OFF .. |Even/odd parity Odd
CH2 transmission Stop bit -
(S)+5 b4 OFF specifications op DI 1 bit 07E7H
b5 ON setting Sum check code Yes
b6 ON Write during RUN Allowed
b7 ON Setting modifications Allowed
Communication speed
b8 to b15 — . 19200bps
setting
(S)+6 — CH2 communication protocol setting MC protocol format 5 0005+
(S)+7 — Station No. setting Station 1 0001H
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XZ20 Y2 Y9 X6 X0D r
i — FF FF A LoV O
UINI CH1 mode CH2mode CH1mode CH2 mode]
instruction switching  switching  switching  switching
command request request {Mov
[MUV
r
{ MOV
[MUV
r
{ MOV
[MOV
r
| MOV
[MOV
r -
{ 2P UINT "UD

0o

HO

HO

HO

H7EB

Ha

H7E7

Ha

o

:|:; A=

M100

yd

I
Interlock
signal for
communication
stop

(*1)
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0o

02

03

D4

05

U]

07

17 DEDICATED INSTRUCTIONS

Clears the control data
Always sets 0
Clears the execution result to 0

Sets the execution type to 0

Sets the CH1 transmission
specifications

Sets the CH1 communication protocol

Sets the CH2 transmission
specifications

Sets the CH2 communication protocol
Sets the host station No.

Executes the UINI instruction

Turns ON the interlock signal for
communication stop *1

Turns OFF the interlock signal for
communication stop *1

*1 Perform programming so that data communication processing is not executed
while the interlock signal for communication stop (M100) is ON.
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(1) Execute the UINI instruction after stopping all data communications with the other

()

@)

(4)

device.

Otherwise, the following will occur.

(@) When the UINI instruction is executed during receive processing
The receive processing is stopped and the reception data accumulated until
then are all discarded.

(b) When the UINI instruction is executed during transmission processing
The transmission processing is stopped upon acceptance of the UINI
instruction.

When a modem is connected, execute the UINI instruction after cutting off the line
with the other device. (The line is cut off when the UINI instruction is executed.)

If the communication protocol and/or transmission specifications are changed with
the UINI instruction, also change those of the other device according to the new
settings.

Also, if the station No. setting (host station No.) is changed, correct the station No.
in the other device side request message to the new station No.

Simultaneous execution of dedicated instructions

The following table shows the handling for when executing another instruction
during execution of the UINI instruction or executing the UINI instruction during
execution of another instruction in the same channel.

Availability of
Instruction simultaneous Handling of simultaneous execution
execution
ONDEMAND
OUTPUT
PRR
INPUT
BIDOUT « ¢ Dedicated instructions simultaneous execution error (7FFOH)
BIDIN occurs in the dedicated instruction attempted later.
CSET
PUTE
GETE
CPRTCL
BUFRCVS o
SPBUSY
UINI % e The next instruction will be ignored until the active instruction has
been completed.
O: Available >: Not available
(5) Before executing the UINI instruction, set the transmission setting modification to

"Enabled" in the GX Developer switch setting.
When the switch setting has not yet been made, the transmission setting
modification is processed as "Enabled".
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(6) Do not use the UINI instruction and mode switching request signal (Y2/Y9)
together to execute mode switching.

(7) To use the current communication protocol, transmission specifications and host
station No. obtain the values from the following status storage areas (current) of
the buffer memory and set them to the control data.

Address
Decimal (Hexadecimal) Application
cH1 | cHe
591 (24Fn) Station No. (instruction setting)
594 (252n) 610 (2621) [Communication protocol status (current)
595 (253H) 611 (263H) [Transmission status (current)
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APPENDIX

Appendix 1 Specification Comparison between the Q Series C24 and L series C24

The functions of the L series C24 correspond to those of the Q series C24, whose first
five digits of the serial number is 11062 and the function version is B or later.
The following table lists the specification comparison between the Q series C24 and L

series C24.

ltem

Difference

Q series C24 (function version B)

L series C24

Notification function

Supported

Not supported

App - 1

POINT

Fundamentals)

When applying the program used in the system of the Q series to the L series, refer
to precautions for applying a program in the following manual.

MELSEC-L CPU Module User's Manual (Function Explanation, Program
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range

If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product

within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service

Company.

However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at

the customer’s discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing

on-site that involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated place.

Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and

the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair

parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc., which
follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels on the
product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary by
industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.

3. Overseas service
Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures of
Mitsubishi products, special damages and secondary damages whether foreseeable or not, compensation for accidents,
and compensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of on-
site equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.




Microsoft, Windows, Windows NT, and Windows Vista are registered trademarks of Microsoft Corporation in the United
States and other countries.

Pentium is a trademark of Intel Corporation in the United States and other countries.

Ethernet is a trademark of Xerox Corporation.

All other company names and product names used in this manual are trademarks or registered trademarks of their
respective companies.
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