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SAFETY PRECAUTIONS

(Read these precautions before using this product.)

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

In this manual, the safety precautions are classified into two levels: "AWARNING“ and "A CAUTION".

Indicates that incorrect handling may cause hazardous conditions, resulting in

A WARN I N G death or severe injury.

Indicates that incorrect handling may cause hazardous conditions, resulting in

A CAUTION minor or moderate injury or property damage.

Under some circumstances, failure to observe the precautions given under "ACAUTION" 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.



CONDITIONS OF USE FOR THE PRODUCT

(1) MELSEC 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 ELECTRIC 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 ELECTRIC USER'S, 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 Electric 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 Electric 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 Electric representative in your region.

(3) Mitsubishi Electric shall have no responsibility or liability for any problems involving programmable controller trouble and
system trouble caused by DoS attacks, unauthorized access, computer viruses, and other cyberattacks.

INTRODUCTION

Thank you for purchasing the Mitsubishi Electric programmable controllers.

This manual describes effective programming techniques for using the following relevant products of MELSEC MX controllers
(MX-R model).

Before using this product, please read this manual and the relevant manuals carefully and develop familiarity with the
functions and performance of the controller to handle the product correctly.

When applying the program examples provided in this manual to an actual system, ensure the applicability and confirm that it
will not cause system control problems.

Please make sure that the end users read this manual.

Relevant products

MXR300-16, MXR300-32, MXR300-64, MXR500-128, MXR500-256
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RELEVANT MANUALS

Manual name

Description

MELSEC MX Controller Programming Technique Guide
[BCN-89999-9836] (this manual)

Programming techniques related to the MX controllers to improve the readability
of the project and speed of program conversion, reduce the scan time, optimize
motion control, improve efficiency of labels, and increase the speed of the CC-
Link IE TSN communication

MELSEC MX Controller (MX-R Model) User's Manual
[SH-082641ENG]

Procedures before operation, specifications, devices, memory, functions,
parameters, and troubleshooting of the controller

MELSEC MX Controller (MX-R Model) Programming Manual
[SH-082644ENG]

Programming language specifications, controller instructions, standard
functions/function blocks, and specifications of motion control function blocks

GX Works3 Operating Manual
[SH-081215ENG]

System configuration, parameter settings, and online operations of GX Works3




TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

Global label

A label that is valid for all the program data when multiple program data are created in the project.
There are two types of global labels: a module specific label (module label), which is automatically generated by GX
Works3, and an optional label, which can be created for any specified device.

Device station

Stations other than the master station (local stations and remote stations)

Program block

A group of POUs that configure a program

Master station

A station that controls the entire network. This station can perform cyclic transmission and transient transmission with all
stations.
Only one master station can be used in a network.

Motion control FB

An FB that is related to motion control. Its name starts with "MC_" or "MCv_".

Module label A label that represents one of memory areas (I/O signals and buffer memory areas) specific to each module in a given
character string.
For the module used, GX Works3 automatically generates this label, which can be used as a global label.

Label A variable consisting of a specified string used in 1/0O data or internal processing

Remote station

A station that exchanges /0 signals (bit data) and I/O data (word data) with another station by cyclic transmission. This
station can perform transient transmission.

Link device

Devices (RX, RY, RWr, RWw, LB, LW) in the CC-Link IE TSN function part or a network module

Local station

A station that performs cyclic transmission and transient transmission with the master station and other local stations

Virtual drive axis

A virtual axis that can generate a command virtually

Axis

A target to perform the motion control

Axis variable

An AXIS_* type variable instance including parameters and data related to the axis

Real encoder axis

An axis that generates a commanded position from the current position of the encoder connected to a device station. It
is used for the master axis of the single axis synchronous control.

Real drive axis

An axis that is linked with a CC-Link IE TSN compatible device that supports the csp/csv/cst mode (sequential
command) of the CiA402 drive profile

CC-Link IE TSN

An open network that uses "TSN (Time-Sensitive Networking)", which is an extension of the Ethernet standard, to
ensure real-time control and handle information from other open networks simultaneously

CC-Link IE TSN Class

A group of devices and switching hubs compatible with CC-Link IE TSN, ranked according to the functions and
performance by the CC-Link Partner Association.

For CC-Link IE TSN Class, refer to the CC-Link IE TSN Installation Manual (BAP-C3007ENG-001) published by the CC-
Link Partner Association.

FB FB stands for function block, which is created by componentizing a circuit block that is used repeatedly within a
sequence program so that it can be reused within the sequence program.
This improves programming efficiency and reduces programming errors, improving program quality.

FB instance A function block that is inserted into a sequence program

GX Works3 The product name of the software package for the MELSEC programmable controllers

RWr A remote register of the link device. Word data (16-bit data) input from a device station to the master station. (For some
areas in a local station, data are input in the opposite direction.)

RWw Aremote register of the link device. Word data (16-bit data) output from the master station to a device station. (For some
areas in a local station, data are input in the opposite direction.)

RX A remote input of the link device. Bit data input from a device station to the master station. (For some areas in a local
station, data are input in the opposite direction.)

RY A remote output of the link device. Bit data output from the master station to a device station. (For some areas in a local

station, data are input in the opposite direction.)

GENERIC TERMS AND ABBREVIATIONS

Unless otherwise specified, this reference uses the following generic terms and abbreviations.

Term

Description

Engineering tool

A tool used for setting up controllers or servo amplifiers, programming, debugging, and maintenance

Controller

A generic term for the MXR300-16, MXR300-32, MXR300-64, MXR500-128, and MXR500-256




1 OVERVIEW

This document describes techniques for the MELSEC MX controllers (hereinafter referred to as controller) to structure and

increase the speed of the project and program, optimize the motion control, improve efficiency of labels, and increase the

speed of the CC-Link IE TSN communication.

For basic parameter settings and programming of the controller, refer to the following.
LTIMELSEC MX Controller (MX-R Model) User's Manual

[TIMELSEC MX Controller (MX-R Model) Programming Manual

This manual uses the following version of GX Works3 for explanation.

* GX Works3 Ver.1.115V

Techniques and effects

The following table lists the expected effects of each technique.

Technique

Effect

Improved
readability/
portability

Reduction
of
conversion
time

Reduction
of scan
time

Improved
synchronization
performance

Reference

Structuring programs

Componentizing
programs using FBs
and structures

(@)

Arraying FBs

Grouping motion axes

Dividing global labels

=" Page 10
IMPROVEMENT
OF PROJECT
READABILITY

Increasing speed of program
conversion

Dividing program files

Converting programs
into FBs

(O NCINCINCING)

O0|0|0

Reducing programs
containing control
syntax

(@)

(@)

Changing global label
(structure) settings

Reducing consecutive
references to the same
array element

=" Page 27
INCREASING
SPEED OF
PROGRAM
CONVERSION

Reduction of scan time

Replacing a BMOV
instruction with multiple
instructions

Reducing rising edge
execution instructions

Reducing module
access instructions

Utilizing initial execution
type programs

Omitting arguments and
utilizing direct
references

Dividing a circuit block
with a large number of
instructions

Utilizing label initial
values

==~ Page 53
REDUCTION OF
SCAN TIME

Optimization of motion control

Increasing speed of
specific axes using
multiple cycle setting

Synchronizing user
programs and motion
operations

=" Page 79
OPTIMIZATION OF
MOTION
CONTROL

1 OVERVIEW



Improvement of label efficiency

Deleting global labels

=" Page 91

Deleting unused labels gAFPEAOBVEIiMENT
EFFICIENCY

Increasing Reducing link Reducing link refresh =" Page 95
speed of CC- refresh time time INCREASING
Link IE T_SN_ Reducing Equalizing the number SPEED OF CC-Link
communication | ¢, munication | of device stations foﬁl\';IIUNICATION

cyclle intervalf Setting the upper limit of

cyclic transmission size

transmission time

Reducing the number of
device stations

Deleting link device
settings

Reducing the points of
link device settings

Unifying network
synchronization
communication settings

Setting distribution of
cyclic transmission

1 OVERVIEW
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2 IMPROVEMENT OF PROJECT READABILITY

The readability of a project can be improved by dividing it into small processing units (POUs) to make a hierarchical structure
and unifying basic configurations and rules of projects. Improving the project readability makes it easier to identify the part to
be modified when the project is changed. Also, it makes the project easier to understand for individuals other than the one
who created it.

This chapter describes techniques for improving project readability.

List of techniques

The following table lists the techniques described in this chapter.

Item Description Reference

Componentizing programs Componentize the programs commonly used in each program block using FBs | [== Page 10 Componentizing Programs
using FBs and structures and structures. Using FBs and Structures

Arraying FBs Array the FBs that are executed at the same time and replace them with an FB | [==" Page 16 Arraying FBs

combined with a FOR statement.

Grouping motion axes Group the axis Nos. by axis type, such as the real drive axis, real encoder =~ Page 20 Grouping Motion Axes
axis, and virtual drive axis.

Dividing global labels Group global labels into meaningful units and move them to different global =5~ Page 24 Dividing Global Labels
label editors.

2.1 Componentizing Programs Using FBs and
Structures

Overview

By componentizing FBs and structures that are commonly used in each program block, the amount of code can be reduced,
resulting in more readable programs.
Componentization of programs has the following benefits.

Improvement of program portability and reusability

Componentizing programs makes it easier to port and reuse programs on a processing or process basis.

Improvement of program maintainability

By componentizing programs and using the components in multiple processing and processes, only the componentized
structures and FBs need to be modified when processing is added or changed, eliminating the need to modify multiple
programs individually. This improves the maintainability of programs.

2 IMPROVEMENT OF PROJECT READABILITY
2.1 Componentizing Programs Using FBs and Structures



Execution procedure

Using the following assembly equipment, inspection equipment, and packing equipment as examples, this section describes

the procedure for creating common components for transportation and using them in programs for each equipment.

As the common components for transportation, motion control FBs "MC_MoveRelative" (relative value positioning), which

transports workpieces, and "MC_Stop" (forced stop), which stops the operation, are used.

Assembly equipment Inspection equipment Packing equipment

Program of each equipment

B [, Assembly

51 Pro r|ra||.Eh dy

= A F'an'kar|i|'n-|
EE Local Label
.1] ProgramBody

Common parts
(transportation)

* MC_MoveRelative
* MC_Stop

Operating procedure

1. Newly create a structure to define the recipe data for transportation and stop in each process.

O Navigation window = [Label] = Right-click [Structured Data Types] = [Add New Data]

Mavigaticn 3

sl

figuration

& FB/FUN
= |'Ea Label

Add Mew Data...

Import File »

Sort k
Expand/Collapse Tree  »
Properties... Alt+Enter

2 IMPROVEMENT OF PROJECT READABILITY
2.1 Componentizing Programs Using FBs and Structures
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2. Configure the following settings, and then click the [OK] button.
» Data Type: Structured Data Types
+ (Data Name): RecipeData

Mew Data *

Basic Setting

Data Type 4% Structured Data Types El
RecipeDatal

3. As members of the structure "RecipeData", define the following labels commonly used for "MC_MoveRelative" and

"MC_Stop".
|<Fi|ter> | Easy Display Digplay Setting Check
| aba| MName Diata Type Class Initial Yalue Constant

1 Distance FLOAT [Double Precisiond -

2 |Velocity FLOAT [Double Precision] -

3 |Acceleration FLOAT [Double Precision] -

4  |Deceleration FLOAT [Double Precision] -

5 lJerk FLOAT [Double Precision] -
No. | Label name Data type
1 Distance FLOAT [Double Precision]
2 Velocity FLOAT [Double Precision]
3 Acceleration FLOAT [Double Precision]
4 Deceleration FLOAT [Double Precision]
5 Jerk FLOAT [Double Precision]

4. Newly create an FB for the common components.

O Navigation window = Right-click [FB/FUN] => [Add New Data]

"

Mavigation b x

==

I
=1

EEl Module Configuration

B ™ Program

[F Add New Data.. Ins

Import File...

Expand/Collapse Tree  »

U@ Properties.. Alt+Enter

1 2 2 IMPROVEMENT OF PROJECT READABILITY
2.1 Componentizing Programs Using FBs and Structures



5. Configure the following settings, and then click the [OK] button.

« Data Type: Function Block

o(D

ata Name): Transport

* Program Language: ST

New Data X
Basic Setting
Data Type |2 Function Block El
(Data Name) Transport
Detail Setting
Program Configuration
g1 ST -
Inherent Property
Use MC/MCR to Control EN Mo
Use EN/ENO No [~]
FB File
FB File of Add Destination FBFILE El
FB Type Subroutine Type

6. Open the local label editor of the FB "Transport" and define the following FB instances and labels required for
transportation.

< Filter> | Easy Dizplay Digplay Setting Check.
la Data Tuoe o Initial Waly Copstant

1 WC_MoveRelative_ 1 MG _MoveRelative AR ~

2 |MC_Stop 1 M _Stop VAR -

3 |Auds_Transport AXIS_REF AR INPUT ~

4 |Start_Transport Bit VAR IMNPUT hd

8 |Stop_Transport Bit AR INFUT ~

G |RecipeData_Transport RecipeData VAR hd

7 |RecipeData_Stop RecipeData AR ~
No. Label name Data type Class Remarks
1 MC_MoveRelative_1 MC_MoveRelative VAR An FB instance of the motion control FB "MC_MoveRelative"
2 MC_Stop_1 MC_Stop VAR An FB instance of the motion control FB "MC_Stop"
3 Axis_Transport AXIS_REF VAR_INPUT The structure "AXIS_REF" is used as the data type.
4 Start_Transport Bit VAR_INPUT —
5 Stop_Transport Bit VAR_INPUT —
6 RecipeData_Transport RecipeData VAR_PUBLIC The structure "RecipeData", which is created in steps 1 to 3, is used
7 RecipeData_Stop RecipeData VAR_PUBLIC as the data type.

2 IMPROVEMENT OF PROJECT READABILITY
2.1 Componentizing Programs Using FBs and Structures
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7. Open the program body of the FB "Transport" and write the following program that executes the motion control FBs
"MC_MoveRelative" and "MC_Stop".

18] /Workpiece transportation
Zil MC_MoveRelative 1. 8xis = fuxis_Transport;
3 MC MoveRelative 1¢
4 Execute:= Start _Transport ,
R Distance:= Recipelata_Transport.Distance ,
b Yelocity:= Recipelata_Transpart Nelocity ,
7 ficceleration:= Recipelata_Transpaort.fcceleration ,
8 Deceleration:= Recipelata_Transport.lDeceleration .
g Jderk:= Recipelata_Transport.derk
10 3
11
12¢] #/5top
13 MG Stap 1.hwis = dwis _Transport;
145 MC_Stop 11
15 Execute:= Stop_Transport
16 Deceleration:= Recipelata_Stop.leceleration .
17 Jerk:= RecipeData _Stop.derk
18 3
Row Processing
1st to 3rd Specify the label "Axis_Transpor" for the argument "Axis" of the motion control FBs "MC_MoveRelative" and "MC_Stop".

5th to 13th Execute the motion control FB "MC_MoveRelative".
Specify each member of the label "RecipeData_Transport" for the arguments "Distance”, "Velocity", "Acceleration”, "Deceleration”, and "Jerk".

15th to 20th Execute the motion control FB "MC_Stop".
Specify each member of the label "RecipeData_Stop" for the arguments "Deceleration" and "Jerk".

8. Open the local label editor of the program block for the assembly equipment ("Assembly" in this example) and add the
FB instances of the FB "Transport" created in steps 4 to 7.

» Label Name: Transport

+ Data Type: Transport (FB "Transport")

* Class: VAR
|<Fi|ter> | Eazy Display Dizplay Setting Check
Label Iame Data Ture Class Initizl walue Constant
I 1 Transport T ranspo . |WAR -

2 IMPROVEMENT OF PROJECT READABILITY
2.1 Componentizing Programs Using FBs and Structures



9. Open the program body of each equipment and create a transportation program using the common component FB
"Transport".
* Program of assembly equipment

1] //Transportation processing

2 SfInitial setting

3] Transport. hxis_Transport := Axis0001.4xisRef;

4y Transport.Recipelata_Transport.Distance := 10000.0;

5] Transport.Recipelata_Transport .bcceleration = 2000.0;
By Transport.Recipelata_Transport.Deceleration := 2000.0;:
1] Transport.Recipelata_Transport.Jerk := 300.0;

8

g

A{Transportation start
10 QIF G_Process = G_Process_fAssembly  THEN
11{= IF HOT G_Stop_#ssembly THEN

12 Transport .5tart _Transport := TRUE ;
13 ELSE

14 Transport .Start_Transport == FALSE ;
15 Transport.5top_Transpart := TRUE ;
15 EWD_IF;

1T END_IF;

18] Transport ();

149

200 /fThe following is the dedicated processing for assembly.
* Program of inspection equipment

1 //Transportation processing
Hlnitial setting

3 Transport.fxis_Transeort = &xisO001.4x%isRef;

44 Transpaort .Recipelata_Transpaort.Distance := Z20000.0;

54 Transpart .Recipelata_Transport.fcceleration = 2000.0;
6] Transport .Recipelata_Transport .Deceleration == Z2000.0;
7] Transpaort .Recipelata_Transport.derk := 300.0;

8

9 //Transportation start
1 QIF G_Process = G_Process_Inspection THEMN
11{= IF NOT G_Stop_Inspection THEN

12 Transpart .5tart _Transport := TRUE ;
13 ELSE

14 Transpart .Start _Transport := FALSE ;
15 Transport .Staop_Transport := TRUE ;
16 END_IF;

TTYEND_IF;

18] Transport();

14

200 ffThe following is the dedicated processing for inspection.

* Program of packing equipment

JfTransportation processing

1

2 S/lnitial setting

3] Transport . Axis_Transport == fxisO001.4xisRef;

44 Transpart .Recipelata_Transport .Distance := 30000.0;

54 Transport.Recipelata_Transport.fcceleration = 2000.0;
] Transpart.Recipelata_Transpart.Deceleration = 2000.0;
7] Transport .Recipelata_Transport . Jerk := 300.0;

8

9 //Transportation start

lDl@IF G Process = G Process _Packaging THEN

11§ [F HOT G_Stop_Packazing THEN

12 Transport.Start _Transport := TRUE ;

13 ELSE

14 Transport .Start _Transport := FALSE ;

15 Transpart .Stap_Transport := TRUE ;

16 EHD_IF;

174 END_IF;

18y Transport ()3

15

20 f/The following is the dedicated processing for packing.

2 IMPROVEMENT OF PROJECT READABILITY 1
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2.2 Arraying FBs

Overview

By arraying FBs that are executed multiple times simultaneously and executing them repeatedly using a FOR statement, the
amount of code in a program is reduced, allowing you to create more readable programs.
Arraying FBs has the following benefit.

Improvement of program portability

Reduction of the amount of code in a program also reduces the amount of code when the program is ported, improving the
program portability.

Execution procedure

Using the following motion control program as an example, this section describes the procedure for arraying the motion
control FB "MC_Power", which is executed for multiple axis at the same time.
» ST program

WG _Pawer _1¢

fixisi= fbxis0001.d4xisRef
Enable:= TRUE ,

ServolN:= TRUE

status=> YROOLY

A4 ReadvStatus=» TBOOLY ,

/f Busy=» TBOOL?

A Error=> TBOOLT ,

A ErrorlD=> TWORD?

o 00— D0 O e OO D —
-
et

I The motion control FB "MC_Power" is
- executed for axis Nos. 1 to 100
MC Power 27 at the same time.
fwis:s fAwisO00Z.hxisRef |
Enahle:= TRUE ,

servalON:= TRUE
A Status=> TBOOLY
A ReadyStatus=» TBOOLY ,
4 Busy=» TROOL?
A/ Error=» TBOOLT
/f ErrorlD=> TWORD?

L —

J

* Local label
e
|<FHter> | Easy Display Digplay Settine Check
Label Name Data Type Class Thitial Value Constant
1 |MC Power_ 1 MG Power .. |WAR - . f
2 MG Power 2 MG Power . [vaR = FB instances o
2 MC Power 3 MG Powmer .. |WAR - " "
4 MG Power_ 4 MG _Power WAR - "MC_POWGI'_'I tc')'
~=__ MG B b Prwwer lag ——— MC_Power_100

W
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Operating procedure

1. Set the instance of the FB to be arrayed to a one-dimensional array.

Open the local label editor, add "(1..100)" to the data type of the FB instance "MC_Power_1". Also, change the label name in
accordance with the arraying.

» Label Name: MC_Power_Axis1_100

» Data Type: MC_Power (1..100)

||<|:i|1:er:> | Easy Dizplay Dizplay Setting Check
Labe] Mame Data Twie Class
1 MC_Power_Axist 100 MIC_Powerl1.100) WAR -
P MC Power 2 WIS Poweer WAR -

Point}3

» For the number of array elements, set the number of axes from the start to the end for which the FB will be
executed.

» The data type of the label can also be changed in the "Data Type Selection" window displayed by clicking
the [...] button on the right of the "Data Type" column. Select "ARRAY" in the "Array Element" section and
set the number of arrays.

<Filtar>

Data Type Selection

Target(L)

<Project>
Application Function

Data Type

MC_AbortTrigger -
MC_CamIn

MC_CamTableSelect

MC_CombineAxes

MC_DigitalCamSwitch

MC_GearIn

MC_GroupDisable

MC_GroupEnable

MC_GroupReset

| Easy Display Digplay Setting Chenk Type Category MC_GroupStop
| Labe| Mame | Data Tyge — Class Simple Types MC_Home
1 |MC_Power 1 |Mc_Power ‘AR - O HEFE MC_MoveAbsolute
2 |MC Power? [MC_Power R = (O Structured Data Type MC_MoveRelative

(® Function Blodk

MC_GroupSetOverride

MC_MoveVelod
I—m_

Array Element

[ ARRAY Element (1 dimension) 1012
Element {2dimensions) (]S
Element (3 dimensions) 03

2. Newly create a local label (label for indicating the axis No. for which the motion control FB is executed) to be used for the

iteration variable of the FOR statement.

» Label Name: w_AxisNo
» Data Type: Word [Signed]
 Class: VAR

||<Fi|ter> | Eazy Display Dizplay Settine Check
Lakel Mame Data Tywpe Cilass
1 MC Power Axis1 100 W Power(1.100) VAR -
2w Axisho wiord [Signed] VAR -
3 MC Power 2 MC_Power WAR -
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3. Open the program and add the array element "w_AxisNo" to the FB instance "MC_Power_Axis1_100".

In addition, add the following FOR statement, which increments the array element "w_AxisNo" by one within the range of 1 to
100 and executes the FB for axis Nos. 1 to 100.

FOR w_AxisNo :=1 TO 100 BY 1 DO

MC_Power_Axis1_100[w_AxisNo](

Execution statement;

);

END_FOR;

VIMFOR w fwisho == 1 TO 100 BY 1 DO
21 [MC_Power _AsxisT _1000Lw_AuisNo 0 )
3 fwig:= buic000T7.4xisRef ,
4 Enahle:= TRUE ,
b servoll:z= TRUE . . .
R ”f Statusz> TROOLY The FthMC_Pct)V\;elr_fAX|s1_100 is
7 |// ReadyStatus=» ?B00L7 , Eheaorahinerve i
q ”, Busy=> 7B00L7 . axis Nos. 1 to 100.
Qi |/ Error=> TEOOLY ,
10044 ErrorID=> YWORDY
11 13 )
12: |[END_FOR;
Point}’

For details on FOR statements, refer to the following manual.
LTIMELSEC MX Controller (MX-R Model) Programming Manual

4. Using the axis variable "AxisName.AxisRef.AxisNo" (Axis No.), add the following statement, which directly specifies the
label "w_AxisNo" (INT type) for the input variable "Axis" of the FB instance "MC_Power_Axis1_100".
MC_Power_Axis1_100[w_AxisNo].Axis.AxisNo := INT_TO_WORD(w_AxisNo);

EFOR w fishn 2= 1 T0 100 BY 1 00
MC_Power _fxis] 1000w _fxishol. bxis.dxisho := INT_TO WORD(w _fAxisHol; I
MG _Fower _fwisl _TUDLw _AxisNaoll
fivise= AxisO001.hxisRef
Enable:z= TRUE ,
servolN:= TRUE
// Status=> TBROOLT
A7 ReadyStatus=> TBOOL? |
S Busw=» TEOOLT ,
A4 Error=» YBOOLY
A7 ErrorID=> TWORD?T
1
|EWD_FOR;

e Rl o e O N o e

i o]

Point />
The data type of the axis variable "AxisName.AxisRef.AxisNo" (Axis No.) is WORD (UINT). Specify WORD

(UINT) type data for "AxisName.AxisRef.AxisNo".

2 IMPROVEMENT OF PROJECT READABILITY
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5. Comment out or delete the statement for setting the input variable "Axis" in the FB execution statement (fourth row in the
example).

Also, delete unnecessary FB instances ("MC_Power_2" to "MC_Power_100") from the program and local labels.

» ST program

VIEFOR w_fwisNo := 1 TO 100 BY 1 DO

2 MC_Power _dxis! _100[w_fxisNol . fxis.hxisNo 1= INT_TO_WORD (w_fxisNao);

3 X X

4 I// fyigiz bxisO00] . hxisRef @ Comment out

b Ernable:= TRUE

i ServaolN:= TRUE

7 A/ Btatus=> YROOLY

i /4 ReadyStatus=> 7BO0LY ,

q A4 Busy=» YROOLY ,

10 A/ Error=> TROOLT

11 A/ ErrorlD=> TWORD?

12 1

131 [END_FOR;

14

15

16 .

17 Delete the FB instances of
18 "MC_Power_2" to
;g "MC_Power_100".
21

* Local label
|<Filtel’> ‘ Easy Display Digplay Setting Check,
| Label Mame Data Type Class Initial Yalue Constant
1 |MO_F'uwer_Axi51_100 WG Power(1..100) VAR -
LM“ shioed [Sizned] ] ;
3 - Delete the FB instances of
"MC_Power_ 2" to
- J) "MC_Power_100".

Point}3

When describing FBs, you can omit I/O variables that are not used or not changed from the initial values.
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2.3 Grouping Motion Axes

Overview

When multiple axis types (such as the real drive axis, real encoder axis, and virtual drive axis) are used, the axes used in the
project can be clarified by grouping them by axis type or equipment or by determining the axis number range and start axis
number for each axis type.

Grouping motion axes has the following benefit.

Improvement of project maintainability

Axes can be easily managed by dividing their folders according to the axis type and equipment. In addition, the maintainability
is improved by determining the axis number range and start axis number for each axis type because doing so reduces
program modifications when any axes are added/deleted due to a facility modification.

Execution procedure

Using the following project and axis number rules as examples, this section describes the procedure for grouping motion axes
by axis type.
* Project

| c- Maotion Settin J

£ Motion System Setting
Real drive axes (axis Nos. 1 to 3)

Real encoder axes (axis Nos. 4 to 6)

Virtual drive axes (axis Nos. 7 to 9)

¢ Axis number rule

Axis type Axis No.
Real drive axis 1 to 999
Real encoder axis 1000 to 1999
Virtual drive axis 2000 to 2999

Operating procedure

1. Newly create a folder for grouping the axes.

O Navigation window = [Motion Setting] = Right-click [Axis] = [New Folder]

" Add New Data... Ins
Mew Folder  Ctrl+Shift+M

Station Assignment List...
Sort

Expand/Collapse Tree
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2. Name the folder.
* Folder name: Real Drive Axis

m Setting

2 IMPROVEMENT OF PROJECT READABILITY 21
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5. Open the window for setting axis parameters.

O Navigation window = [Motion Setting] = [Axis] = Double-click any axis

6. Set an axis number for each axis type.
) Axis type to be set = [Axis Information] = [Axis No.]

* Real drive axes: Axis Nos. 1to 3

Trem [ Ai=0001 [ Axi= 0002 Axiz 0003
¥ B2 =/ Axis Information Set Axis Information
3l Real Drive Axis Axis Na I 1 2 i3
] af mation -1 Basic Parameter Set Basic Parameter
Station Address Setting
El.as.ic: Parameter fxiz Type Setting 0:Real Drive Axis 0:Real Drive Axis :Real Drive fxis
l{;;;tc:izrf:‘:::er fxis Emulation Enabled  (:Dizabled [:Dizabled [:Dizabled
Homing Control Cycle Setting [ Automatic setting [Automatic setting l:Automatic setting
M- Stoo Object Data

* Real encoder axes: Axis Nos. 1000 to 1002

o Ttem [ Az 004 | fixis D005 #0006
®F B2 £ Axis Information Set Aixis Information
Axis Na I 1000 100 11002
=| Basic Parameter Set Basic Parameter
Station Address Setting
. Axiz Type Setting 2:Real Encoder Axiz 2Real Encoder Axis %Real Encoder fAxis
ﬁas@: Parameter Real Encoder fxiz Type Se 1:\ia Drive Lnit 1™%ia Drive Unit 1°ia Drive Unit
! . Otohrglrng Contral Cycle Setting 0:Automatic setting O-Automatic zetting O:Automatic zetting
.l Virtoal Drive Avic Abzolute Pogition Control £ 0:Dizable Absolute Position | 0:Dizable Absolute Position © 0:Dizable Absolute Position !

« Virtual drive axes: Axis Nos. 2000 to 2002

Ttem [ Aixiz007 | Fixis D008 Aixis0009
®F B2 £ Axis Information Set Aixis Information
Axis Nz IQDDD 2001 12002
=| Basic Parameter Set Basic Parameter
Axiz Type Setting 3Virtual Drive Axizs IVirtual Drive Axis 3Virtual Drive fAxis
Contral Cycle Setting l:Automatic setting I:&utomatic setting I:Automatic setting
""" . Abzalute Pogition Control € 0:Disable Absolute Position | 0:Disable Absolute Position : 0:Dizable Absolute Position !
Basic Paramster Rine Gaunter Enabled Seler 0:Disabled :Dissbled :Disabled
Limit Parameter
Ee Welnnite | imit Rire Counter Upper Limit % 100000000000 pulze 10000000000.0 pulze 100000000000 pulze
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7. Click the [Apply] button to apply the setting.

Axis Parameter Setting

ting Item List

Tnput the Setting Tem to Gearch| | gy

F &2

(#-gJll Real Drive Axiz

w4 Feal Encoder Axis

-2 Virtual Drive fxis

: iz Infarmation
-« fxis No.
Basic Parameter
Limit Parameter
Welocity Limit
Homing

Stop

Sroke Limit
Driver

Other

-@‘ Virtual Encoder fxis
& virtual Linked Axis

Item List  Find Result

Precautions

Setting Hem

Select Folder

Dizplay All Data

Ttem [ Axiz 1007

Arxis0008 Axis000Y

(- Axis Information Set Axis Information
. Axis Na. 2000

é Basic Parameter Set Basic Parameter
Az Type Setting BVirtual Drive Axis
Control Cycle Setting :Automatic setting
Absolute Position Control & 0:Dizable Absolute Position
Rine Gounter Enabled Selec (:Disabled

Ring Gounter Upper Limit % 10000000000.0 pulse
Ring Gounter Lower Limit % — 100000000000 pulss
Position Gommand Linit pulze

Position Gommand Unit Str

‘Welocity Command Unit Uss

Velnsity Bias Value

0.0 pulse/s
(= Limit Parameter

Set Limit Parameter

2001

FWirtual Orive Axis
B:Automatic setting

Firtual Orive Axis
B:Automatic setting
I:Dizable Absolute Position @ 0:Disable Absalute Position i

0:Disabled 0:Disablzd
100000000000 pulse 100000000000 pulse
= 100000000000 pulze = 100000000000 pulse
pulze pulze

/s s

0.0 pulsess 0.0 pulsess

<hxis Infor mation>
Axis Mo

[Setting Range]
1 10000

Restore the Default Settings

When the station address (IP address) for each axis is not set, a warning occurs when the setting is applied.

When the warning occurs, set the station address in [Station Address Setting] under [Basic Parameter] in the parameter

settings for each axis.

2 IMPROVEMENT OF PROJECT READABILITY

2.3 Grouping Motion Axes

23




2.4 Dividing Global Labels

Overview

By dividing global labels into meaningful units (such as processes and equipment) and moving them to different global label
editors, labels for each unit are clarified.
Dividing global labels has the following benefits.

Improvement of global label portability

Dividing global labels allows the labels to be ported on a meaningful unit (such as processes and equipment) basis.

Reduction of program conversion time

By dividing global labels, the range to be converted in the program can be localized, reducing the effect of the program
conversion. This can reduce the program conversion time.

Improvement of operability for editing global labels

Dividing global labels into meaningful units (such as processes and equipment) makes it easier to find and modify the relevant
global labels during editing.

Execution procedure

Using the following global labels as examples, this section describes the procedure for dividing them into the global labels
used in equipment 1 and those used in equipment 2.

[<Filter> | Easy Display Display Setting Check
Lake| Name Data Tvpe Class Assign (Device/ Lakel) Initial Walue Caonstant
1 CalclnFPoul 1 word [Signed. .. |WAR GLOBAL -
2 CalclnPout 2 Word [Signed. WAR GLOBAL A
3 CalclnPout 3 Word [Signed, . |WAR GLOBAL hd
4 CalclnFPoul 4 Word [Signed. . |WAR GLOBAL hd .
5 [SigralinPout | Bit VARGLOBAL =~ r Labels used for equipment 1
6 |SignallnPouwt 2 Bt WARGLOBAL  ~
7 SignallnPoul 3 Bit . |WAR GLOBAL hd
g SignallnPoul 4 Bit. . |WAR GLOBAL = J
9 CalcinPou2 1 Waord [Signed. WAR GLOBAL hd 3
10 |CalcinPou2 2 Word [Signed, . |WAR GLOBAL hd
11 CalclnFPou? 3 Word [Signed. . |WAR GLOBAL hd
12  |CalcinPou2_ 4 Ward [Signed. WAR_GLOBAL hd .
13 [SignalnPouz 1 Bit VAR GLOBAL  ~ r Labels used for equipment 2
14  |SignallnPou? 2 Bit . |WAR GLOBAL hd
15 |SigrallnPou? 3 Bit . |WAR GLOBAL =
16 |SignallnPouZ 4 Bt VAR GLOBAL  ~ )
17 |timerinPout 1 Timer .. |WAR GLOBAL hd
18 [tirmerinPoul 2 Timer .. |WAR GLOBAL - .
19 [timerinPout a Timer VARGLOBAL  ~ Labels used for equipment 1
20 |timerinPout 4 Timer WAR GLOBAL hd
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Operating procedure

1. Newly create a global label to be the destination of the divided labels.

O Navigation window = [Label] = Right-click [Global Label] => [Add New Data]

"

Mavigation B x

SEd K « 3P -

& FB/FUN

[ Add New Data...

Import File
Sort

Expand/Collapse Tree
@ p roperties... Alt+Enter

2. Configure the following settings, and then click the [OK] button.
+ Data Type: Global Label
+ (Data Name): Global_2

MNew Data *

Basic Setting

Data Type & Global Label -
Globel_3

Cancel
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3. Open the global label editor before division, select and cut the global labels to be divided (Nos. 9 to 16 in this example).
When selecting the rows to be cut, click the row numbers in the editor so that the entire rows are selected.

|<Fi|ter’> | Easzy Display Digplay Setting Check.
Lake| Marme Data Twpe Class Assign (Device/Lakel) Initial Walue Constant
1 CalclnPout 1 Word [Signed . |WAR GLOBAL -
2 CalclnPoul 2 Word [Signed . |WAR GLOBAL -
3 CalclnPoul 3 Word [Signed . VAR GLOBAL A
4 CalclnPoul 4 Word [Signed . |WAR GLOBAL -
B SignallnPowl 1 Bit . VAR GLOBAL A
G SignallnPouwt 2 Bit . |¥ARGLOBAL h
7 SignallnPoul 3 Bit . |vAR GLOBAL A
ffafat=1[Tal = 4 i H =T

18 [timerinPoul 2 Timer _ [VARGLOBAL _~
19  [timerinPoul 3 Timer . |WAR GLOBAL -
20 [timerinPoul 4 Timer . |WAR GLOBAL h
NG

Pomt,

» Otherwise, contents hidden in the label editor are not copied.
« It is recommended that you divide the global labels so that the number of labels within a single global label
editor does not exceed 5000.

4. Open the global label created in steps 1 and 2 and paste the cut global labels.

<Filter> | Easy Display Dizplay Setting Check
Label biame Data Ture Llass, W\:irn Iﬂ'p\] Lnitizlsiale Corstant
1 CalclnPouZ 1 Waord [Signed . |WAR GLOBAL -
2 CalclnPouz_2 viord [Signed .. |WAR GLOBAL -
a3 CalclnPouw2 3 Waord [Signed . |WAR GLOBAL -
4 CalclnPouZ_4 Wiard [Signed .. |WAR GLOBAL -
5 [SignalinPoug 1 Bit __|VAR GLOBAL = @— Paste
4] SignallnPou2 2 Bit . |WAR GLOBAL -
7 SignallnPou2 3 Bit . |WAR GLOBAL -
3 SignallnPou? 4 Bit . |WAR GLOBAL -
Precautions

« If the data type of the global label to be moved to the division destination is a structure, the contents of the assigned device
are not copied by this execution procedure.

Right-click the global label and select [Duplicate Structured Data Type Label] to copy the label and divide the global label.

(After copying it, delete the global label before the division.)

<Filtery | Easy Display Digplay Setting Gheck.

Latel Name Data Type Class Assign (Devioe/Latel)
1 [bet mxs REF [ [vAR GLOBAL  ~|Detailed Setting
2 M Undo L El |
A Redo
& Cut
Copy Duplicate Structured Data Type Label x
[B Paste
Delete Thelabelincluding the set assignment {device)is duplicated.

Select All Pleaseselectthe global label of duplication target.
Multiple Comment Display Setting...
Open Label Comment Setting

I=  New Declaration (Before)

. New Declaration (After)

¢ Delete Row

B Import File. Usethe same global label name as duplication source.

&  ExporttofFile..

System Label » Cancel

T Delete Blank Rows
% Cooy Device Copment

I Ba Duplicate Structured Data Type Label(X) I

Duplication target global label: | Global_2 -

RowNo.: |9 ~

Cross Reference
Device List

Datafiow Analysis

Register to Watch Window »

2 IMPROVEMENT OF PROJECT READABILITY
2.4 Dividing Global Labels



INCREASING SPEED OF PROGRAM
CONVERSION

By dividing programs or componentizing them using FBs, the area to be converted in the program can be minimized,

increasing the speed of program conversion.

This chapter describes techniques for increasing the speed of program conversion.

List of techniques

The following table lists the techniques described in this chapter.

Item

Description

Reference

Dividing program files

Divide program files and program blocks into meaningful units and move them
to different program files.

=~ Page 28 Dividing Program Files

Converting programs into FBs

Convert programs separated by pointers or meaningful units, such as similar
programs in multiple locations and subroutine programs, into FBs.

=~ Page 37 Converting Programs into FBs

Shortening large-scale
programs

Replace large programs in subroutines and control syntax with FBs.
Or, move the programs outside syntax.

=~ Page 42 Shortening Large-Scale
Programs

Changing global label
(structure) settings

Delete unnecessary device assignment from structures.

Or, modify the program so that only the necessary structure members are
specified instead of passing structures to which devices are assigned directly
to arguments of FBs.

=~ Page 45 Changing Global Label
(Structure) Settings

Reducing consecutive
references to the same array
element

If the same array element is accessed multiple times, modify it so that it is
accessed only once.

=~ Page 50 Reducing Consecutive
References to the Same Array Element
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3.1 Dividing Program Files

Overview

Structure and standardize the program by dividing program files and program blocks into meaningful units (such as

equipment, processes, and purposes). This can localize the range to be converted in the program, reducing the program
conversion time.
By setting the execution order of the divided program files, the programs can be operated in the same order as before the

division.
[Before using the technique] [After using the technique]
Program file Program file
Program block Program block

I Divided program

Program block

I Divided program

Program file

Large program

Program block

I Divided program

Program block

I Divided program

Dividing program files has the following benefits.

Improvement of program readability

Processing of the equipment and processing for each process are clarified, making it easier to grasp the flow and structure of
the program processing.

Improvement of program portability and reusability

Program files having program bodies and local labels for each equipment processing or process unit can be created, making
it easier to port and reuse programs on a processing or process basis. This improves the program development efficiency.
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Correlation between the number of program steps and conversion speed

The following table shows the correlation between the number of program steps and conversion speed.

Refer to the table when dividing a program file or program block.

Number of program

Conversion speed (second) ™™

steps 12

No division
(one program block in one
program file)

Four program blocks in one
program file

Two program blocks each in two
program files

1000 4.2 4.2 4.2

10000 11.2 10.2 9.2

100000 125.2 83.1 79.7

*1 These are measured values with a simple program containing only contacts and coils for the number of steps.

*2

programs using pointers may require more time for conversion.

*3
*4
conversion execution.

The conversion speed fluctuates depending on various factors such as project structure and program content. In particular, note that

These are measured values obtained on a personal computer equipped with an Intel® Core™ i7-10610U (1.80 GHz).
These are conversion speeds when "Create Execution Programs after Conversion" is selected in the dialog displayed at the time of full

Relationship between the program conversion flow and this technique

The following shows the relationship between the program conversion flow and this technique.

(1)
P — — - — — = =
|
| Program
|
| H —o
H —o
| b ol —)
| H+—o]
|
b e e e e e e e
Program
H —o
H —o
H —o q
H —o

Execution program
(in program block units)

Execution program

|
|
|
|
|
| (in program block units)
|
|
|
|
|
|

Execution program
(in program file units)

Controller

MELSEC

MX
Contoller

—

(1) Process for generating execution programs in program block units from the program described

(2) Process for combining execution programs in program block units into an execution program in a program file unit

When a program block is divided into multiple program blocks, the generation of execution programs in process (1) is

parallelized, reducing the time for "Rebuild All", "Convert", and "Online Program Change".

Additionally, when a program file is divided into multiple program files, the size of the files written to the programmable

controller in process (2) becomes smaller, reducing the time for "Convert" and "Online Program Change", which convert only

the changed parts.
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Execution procedure

Using the following program as an example, this section describes the procedure for dividing program files for each process.

* Program

Write - 1 2 [ 3 J o+ ] 6 [ 7 [ 8] o[ 1w [ 1 N 12
4 AT oerw SR e mable T orn SbJogr a1
1| 1o
! Jaxis 1 0B operation--- Axs 1 Positive ratatio
1 Axis JocBn | At JocFw G bogwd 1
[ Aisigoetn |
2 |1
1 Aors 1 Reverse ratatio-
1 A2 JocFw G béx2JacEnable A2 JocB G bogFuh 2 1
3 | b9 1
1 Jaic 2 JOB cperation- Ais 2 Positive ratatio ||
wis? JoeBn wis? JoeF buogB
i Ao e Fixis2 JoeF GbogBwd 2 .
[ misZuoehn |
* 1 1
Axic 2 Reverse rotatio
! bocisd JoeFw G bAuBneEnable bcisd JoeB GibogFub 3 !
s | lag !
1 loucis 3 JOG operation--- fucis 3 Positive rotatio - |1
1 A JogBin | Axisd JoeFw GhJogBiud 3 1
6 1 1
1 Axic 3 Reverss rotatio
1 1
G ledoselook oo G ledoselooty 1
’ I(QE)] e JOG cperation velosit+ Axis 1 JOG operati- ERMONE Y J0G cperation vel Axis T JOG operation:
o | 1
1 G lotvelocty 2 _ D70 560 D10 Gledogvelnctyz |1
2 I(a‘)] 0O JOG cperation velocit +_Axis 2 JOG operatin: |E= JOG operation [EOMOYR. 6 oo ot i 3 90 eporanico \
1 1
1 G ledagvelooity 3 T Gledogveloctya |}
2 i JOG operation velogit - Axis 3 JOG aper [ operation velo_Axis 3 JOG operation
T i e
1 1
w| | .
Jall s harming
1 Asis2 Homine !
ul 1 1
1 1
1 Aucisd Homine 1
2| 1
[ | 1
i Ais? Homine GbAxI HormineErmble '
G BHomineONMD_T
13| @) | SET | GibHer -
1 1 homing request ||
i Ao 1 herming sxecut .
G bHomingDane_ 1
e T,
Jcis 1 hemine cempletion
1 Axisd Horming G bAx2HomingEnable 1
15| 1an L= it |8
1 fixis 2 homing executs 1
1 G bHomipeDions 2 1
5] g — e vz |1
1 s 2 bomine completion \
i A3 Horine G bAxaHamineEnsble .
7| Ve 0 — G omineCHDS
f oming request |
foce 3 homing execut
1 G bHomineDene 3 1
1 GHomneODE |1
iy % | BT  homine request
1 Jaxis 3 homing completion 1
1 w20 G bPos tiorErable 1
C BPosttionGhD
o] 16 | =T Fositioning request 1
1 |Positionine Positioning exeetabl 1
i G bPositionDone \
C BPosttionGhD
20| @ | — Positioning request 1
D e a
* Local label

Process 2

Process 1

Multiple processes are
~ described in a single
program file.

Used for process 1

<Filter> | Easy Display Display Setting Gheck
Labe| Mame Data Tvpe Clazs Thitial Walue Constant
1 Axis1 JogFw Bit WAR -
2 |Axig] JogBw Bit WAR -
3 |Axis2_JogFw Bit WAR -
4 Axis? JogBw Bit WAR -
E  |Axig3 JogFw Bit WAR -
g |Axisd JogBw Bit WAR -
7 |Axig] Homing Bit WAR -
g |Axis2 Homing Bit WAR -
9 |Axis3 Homing Bit WAR -

Used for process 2
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Operating procedure

1. Newly create a program file to be the destination of the divided programs.

O Navigation window = Right-click [Program] => [Add New Data]

MNavigation 3 x]
T o @ -
|

ET Medule Configuration
Program
& FB/FUN

B (i Label Import File...
[+ E Device

= Er, Parameter

P Add MNew Data... Ins

Expand/Collapse Tree  »

[+ c Motion SE'ttil'lg

Point}3

» The smaller the amount of code per program file is, the shorter the program conversion time is. Therefore, it
is recommended that the divided programs be moved to a new program file. (There will be no problem in
operation if they are moved to an existing program file.)

» ST programs and FBD programs can be divided by adding a new worksheet in the same POU. This
improves the program readability and portability. (The program conversion time is not reduced.)

Register Program

Disable Registration of Program

Add New Worksheet

Copy Data

Mimlmm Mias=

3 INCREASING SPEED OF PROGRAM CONVERSION 1
3.1 Dividing Program Files 3




2. Configure the following settings, and then click the [OK] button.
» Data Type: Program File

+ (Data Name): Homing

+ Execution type: Scan

Mew Data *

Basic Setting
Data Type a‘ Program File El
(Data Name) Homing

Detail Setting
Program file

Execution type Scan -

3. Open the "New Data" window in the same manner as step 1 and create a new program block.
Configure the following settings, and then click the [OK] button.

Mew Data *

Basic Setting
Data Type @ Program Block -
(Data Name) Homing_Axis_1_to_3

Detail Setting
Program Configuration
Program Language @ Ladder -
Program file
Execution type Scan
Program file for add destination Homing

]

Item Setting Remarks
Data Type Program Block —
(Data Name) Homing_Axis_1_to_3 —
Program Language Ladder —
Execution type Scan Set the same execution type as that of the program file created in step 2.
Program file for add destination Homing Set the program file created in step 2.
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4. Open the program body of the program file to be divided, determine the position from which the file is divided (start of
process 2 in this example), select and cut all the programs after the position.

Write T 2 3 4 6 7 8 9 10 11 I 12
s JogFw G bax3dogEnable Aoxis3 JogBw GibdogFwb 3
5 (19)
Jtxis 3 JOG operat e Axis 3 Positive rotatio =
Axis JogBw Aoxis3 JogFuw GibdogBiud 3
3
Axis 3 Reverss rotatio-
B 28) EY G leJoeVelocity_1 u 00 G leJoevelocity_1
“JDG operation vel™_Axis 1 JOG operati~ JOG operation velo Axis 1 JOG operation

o | o)

D10

G leJogVelocity 2
JOG operation vel_ Axis 2 JOG operati-

E380

D10

JOG operation velow Axis 2 JOG operatione

G ledogvelocity 2

5. Open the program body of the program block created in step 3 and paste the cut program.

D20
JOG operation vel™ Axis 3 JOG operatit

G leJogVelocity 3

D20
WEBMBVEY 0 speration coior i 3 905 speratirt

G ledogvelocity 3

@— Cut

Divide the program so that the local labels and local devices used in the program before the division are used
only in either one of the programs after the division. When dividing the file in this manner is difficult, it is
recommended that the program be converted into FBs.

For converting programs into FBs, refer to the following.

[ Page 37 Converting Programs into FBs

®— Paste

4] Homing_Axis_1_to_3 [PRG] [LD]... X
Write - 1 2 7 9 10 11 12
RATO a1 Homing
1 ) ft
Al axes homing
Axis2_Homing
2
Axis3 Homing
3
fucis T Harming Gbhx 1 HomineEnable )
a © T i G bHomineCMD_1
EAX.S 1 horning request
fxis 1 homing executable state
G bHominzDone_1 ‘
14 G _bHomineChD_1
5 (o) ﬁ,&xis 1 horning requast
iz 1 horning completion
fotis2 Horming GibAxZHomingEnzble
o © 1t |t { G bHarming GhD_2
hAxis 2 homine request
focis 2 homire executable state
GibHominzDons 2
N © 1t { G bHomingCMD 2
hnm 2 homing request
uxis 2 homing completion
fuxisd Horming GbivxBHamingEnable ‘
o © i i GbHomineCMD 3
Eﬂxls 3 homing request
fucis 3 homine executable state
GibHomineDone 2
o o) 1 { G bHomineCMD_3
ﬁ,&xis 3 homing request
oxis 3 horning completion
G bFositionEnsble
o © 14 { | { 3 bPositionChD
ﬁF‘nsitinnir\g request
Positioning executsble stats
G bPositiondons ‘
1 G bPositiorCVD
Ll @ MBS Positionine romst
Fositioning completion
] -
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Point}3

If there are any program blocks whose execution orders are after the divided program block, move them
together to the new program file.

6. Open the local label editor of the division source program file, and cut the local labels used in the division destination
program (No. 7 to 9 in the example).
When selecting the rows to be cut, click the row numbers in the editor so that the entire rows are selected.

|<Fi|ter> | Easy Display Digplay Setting Check
Label Mame Data Type Class Initial WValue Constant
1 |Axis] JogFw Bit VAR -
2 |Axis1 JozBw Bit . |vAR -~
3 |AxisZ JogFw Bit VAR -
4 |Axis? JozBw Bit . |var -
5 |Axis3 JogFw Bit VAR -
5 i " i o

Point}3
Otherwise, contents hidden in the label editor are not copied.
7. Open the local label editor of the program block created in step 3, paste the cut local labels.
{Filter> | Easy Display Display Setting Check
Lakel Name Data Type Class Initial Walue Constant l

1 Axis! _Homing Eit WAR -

9 |Axis? Homing Bit VAR ~ &— Paste

3 |Axis3 Homing Bit VAR - 1

8. Open CPU parameters.

O Navigation window = [Parameter] = Model name = Double-click [CPU Parameters]

= Er, Parameter

wstem Parameter

Setting)
-Link IE TSN)
Module Parameter (Port 3: Ethernet)
1=| Memory Card Parameter
W Add-on Parameter
%, Module Information
[+ |:- Motion Setting
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9. Tosetthe program execution order, open the program setting.

O [Program Setting] = Double-click <Detailed Setting> of [Program Setting]

MXR300-64 CPU Parameter n

Setting Item
| Item Settine

=) Program Settine
Pragram Setiing i< Detailed Setting>
= FBfFUHN File Settine
FBSFUM File Setting

Setting Item List

|In|:uut the Setting Item to Search | IE'

F B2

% MHame Setting

E Cperation Related Setting
Interrupt Settines

Service Proceszing Setting

& File Setting

Memory/Device Setting

[f RAS Setting

- Program Setting

Program ‘Setting
FB/FUM File Setting

Routing Setting

Advanced Setting

<Detailed Setting>

Set to chanee the program name, program execution order, execution type, Execution Gore Setting, ~
Refresh Group Setting, and Setting of Device/File Use Or Mot

[Proeram Mame Setting Ranee]

Within 60 Characters V
lom List  Find Fesult Check. Restore the Default Settines
fipply
10. sort the programs in the execution order, and then click the [Apply] button to apply the setting.
MXR300-64 CPU Parameter B

Setting Item List Setting tem

Change Execution Order

|Input the Setting Item to Search | EI

| Upt M) | | Sort by Execution Core
—

=] Mame Setting Execute Execution Type Tnterrupt . ) .
[]"E Operation Related Setting Bicer Program Mame e | Detailed Settng Information Priorit?f Execution Core Setting | Refresh Group Setting
8 Interrupt Setting§ ) 1 Mation Sean Bazic Core (Do not Set)
[]" SKIBI’\-'ICE I?rocessmg Setting 2 Homing Scan Basic Core (Do not Set)
£ E File Setting 3
£ Memory/ Device Setting
- RAS Setting g
[—:Iﬁ Program Setting 8

i @ Program Setting fi

- FB/FUN File Setting 7 ¥

- Routing Setting = r i
[ Advanced Setting

Set the program name to uze, program execution order, execution type and execution core. ~
Set to change the Refresh Group Setting, To Use or Mot to Use Device/File.

To uge the Refresh Group setting, getting refresh eroup through module parameter is required for each module.

Change the interrupt priority in Thterrupt Priority Setting' of "hterrupt Settings’.

Set the detaile when Fixed Scan and Event are set ag execution tvpe.

(Detailed zetting information iz shown after setting the detailed setting) o

- Check ‘ ‘ Restore the Default Settines
Ttem Lizt  Find Result

Apply
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The execution order of program blocks can be changed in the "Program File Setting" window.
For details, refer to the following manual.
LT1GX Works3 Operating Manual

Program File Setting

Set the execution order for program blocks.

Program File Name: |Horri'|g "|

Order Program Block Name | Title Move Up
1
2 ErrorProcessing

Specify the Destination

Set by Name

<
@ Explanation

Written to PLC, itis handled as one program merged in the execution order.
Program blocks to set after the FEND instruction are fellowing programs:

- Jump destination program of CJ, SCJ, or JMP instruction.

- Subroutine program.

- Interrupt program.

o) | | Cancel

If dividing program files separates the jump source and destination of an instruction using a pointer in different program files or
it makes the elements that make up subroutines, control syntax, etc. no longer exist in the same program, a conversion error
occurs.
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3.2 Converting Programs into FBs

Overview

By converting programs separated by meaningful units, such as similar programs in multiple locations and subroutine

programs separated by pointers, into FBs, the range to be converted in the program can be localized, reducing the effect of
the program conversion.

In programs using pointers, replacing the pointers with FBs can structure the range to be converted in the program, reducing
the program conversion time.

In ladder programs, FBs can be created using existing circuits. By calling the created FBs from the positions where the
programs before the conversion into FBs were originally located and giving necessary devices and labels as arguments, the
same program operation as the one before the conversion into FBs can be implemented.

Converting programs into FBs has the following benefits.

Improvement of program readability

By converting a program into FBs, it becomes a simple program consisting only of "boxes" (FBs), inputs, and outputs only,

allowing you to create a program that is easy to read.

Improvement of program portability and reusability

By commonly used programs into FBs, the need to copy programs and modify devices at the time of porting programs is

eliminated. In addition, saving programs converted into FBs as libraries allows you to use common libraries in various
projects. This improves the program reusability.

Improvement of program quality

By componentizing programs as FBs and reusing them, the same FB can be used for common processing even if the

developers are different. This allows equalization of program quality independent of program developers' skill levels.

Point

In programs other than ladder programs (ST and FBD/LD), FBs can be created by cutting the program to be
converted into an FB and local labels and pasting them into a new FB.

For newly creating FBs, refer to the following manual.

[T1GX Works3 Operating Manual
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Execution procedure

Using the following ladder program as an example, this section describes the procedure for converting a program separated
by pointers into an FB.

Write - 1 2 2 4 s 6 7 3 ° 10 u |
— A ;)
B0 (S 70
R
50 v
57 tas— s 0500 S ]
Va5 VB2
58 | O—
400
59 1153)— | Z10
60 N
61 (158 =
SRAA00 WZO00Z11
62 nen— = Diod  mrorio |
L Program separated
63 K740 710 .
- | 0 ‘\\_/’\\} by pointers
— T To— —— — .
| A i @ [
%0 L@y Fio000__ Dioo
o1 LMo Kio o102
Fo
92 Hoo=s o D70 K10000_|—F s Fm D100
93 ot D10 D100
% = ©i® B
J
PO SHid00
95 tza6)—1 | [t Dzl R0 01100
RMGO0Z0 vz MAGO0ZO
96 tz50)— 3F
i1 vaz 114500
a7 (53— | T
MAB00
98
SME2 vaz 14501
99 tesn— | 1t

1. Open the program to be converted to an FB and select the range to convert.

1f] ProgPout [PRG] [LD] 320Byte 3.. X

wiite - 1 z 3 4+ 5 3 7 8 s 10 11 12 .
w7 00
54 (35— | { | =S
M1012 pcel
55 1z —F {1 = )
56 [ = oo 0 0

= Select
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2. Create an FB from the selected range.

O Right-click = [Edit] = [Create FB]

Paste

Image Clip
Continuous Paste(Q)...
Insert and Paste(L)
Column Width...

& Convert(B)

Ca 7 e

Find Delete Row
Display(¥) Insert Column
Delete Column(W)

Cross Reference

Device List Switch Ladder Symbol Invert(P)

Dataflow Analysis Switch Pulse/Switch SET and RST Instruction(G)
""""""""""" Bookmark Switch Statement/Note Type

Converted Result(2)

{E}  Insert Inline Structured Text Box

FB Property
Register to Watch Window

Batch Register to Watch Window(1)
Register to Device Batch Replace

Edit FB Instance
Change FB/FUN Data...
Update FB/FUN

Set to Logging Target (Legging Configuration Tool)(K)... Show/Hide of Navigation Window
Wave Display (Reattime Monitor)(Z)... Documentation »
Wave Display (Offfine Monitor)... Temporarily Change Ladders(K) v

P&l Find Changed Point(X)
3. Configure the following settings for the FB to be created according to the program contents, and then click the [OK]
button.
In this example, "Use EN/ENO" is set to "Yes".

Create FB X
Basic Setting
Data Type [y Function Block
(Data Name) FbPou
Detail Setting
Program Configuration
Program Language fw) Ladder
Inherent Property
Use MC/MCR to Control EN No
Use ENJENO Yes
FB File
FB File of Add Destination FBFILE
e Subroutine Type
[ ===
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4. Setthe instance name and local label definition of the FB, and click the [Execute] button.
In the example, the "Define all devices/labels as labels of FB." checkbox is deselected.

Create FB *

Create afunction block (FB) based ontheselected program.
Created FE isinserted to the program position selected by the set FB instance name.

Set FB Instance

FB Instance Name: FbPou_1

Local Label Definition Setting of FB

Define devices/labels extracted from a program to replace them as labels to useina FB
program.

* Information otherthan 'Data Type' of devices/labels is notinherited to labels of FB.

*If defining the extracted devices/labels as labels of FB is not required, please uncheck the
checkboxforDevice/Label Name.

[] Define all devices/labels as labels of FB.

|DevicejLabelName | |LabeIName |Data Type |Class A
[] =50 oy bkl Bit VAR
[] DAO0D v mDBON Ward [Signed VAR
] At »x v bvhl Bit VAR
[ wsh Fr v bAR Bit VAR
[ &2 x v bl Bit VAR
[] Sm400 x v bSMA00 Bit VAR
[J 210 ¥ v uZ 10 Ward [Unsier VAR
O zn ¥ v uZ Word [Unsier VAR
] Dio4 oy omD104 Ward [Siened VAR
[] mM2000Z11 v bM2000Z11 Bit VAR v
Manual Back to Execute Cancel

The created FB is inserted into the start position of the FB conversion range.

(143 5 50 E GJ w0
FbFPou_1 [FbPau)
TRUE
1
(148) — }—|J = D500 S O—1
Y3k B2
\—1 I
Precautions

When setting the local label definition of the FB, note the following points.

* Local devices cannot be set as FB arguments. In "Local Label Definition Setting of FB", clear the checkboxes of the
corresponding device/label names.

* When the same local device/local label is used both inside and outside the FB program, define the local device/local label
as the label (argument) of the FB.

For details on the local label definition setting of FBs, refer to the following manual.

[T1GX Works3 Operating Manual
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5. create input and output circuit parts according to the input and output labels of the FB so that the program is equal to the
one before the conversion to the FB.

In this example, an INV instruction is added to the jump condition of the pointer to modify it to be an FB execution condition.

Input circuit part .
(adding an INV instruction to the jump condition) Output circuit part

(143) l FhPon | (FEPou) l

I: H = oo K80 RN EMO
Y —
(1521 —| |—|-J = D500 ] ! O
s ki
L1 5—
Precautions

« If converting a program into an FB makes the jump source and destination of an instruction using a pointer no longer exist
in the same program or it makes the elements that make up subroutines, control syntax, etc. no longer exist in the same
program, a CONversion error occurs.

» The larger the amount of data passed as FB arguments is, the longer the scan time may be.
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3.3  Shortening Large-Scale Programs

Overview

If there is a large program within a control syntax such as the FOR to NEXT instructions or subroutines in a ladder program, or

the IF and FOR statements in an ST program, the program can be shortened by converting the program into an FB or by
moving programs that do not need to be written within the control syntax to the outside of the syntax. This can reduce the
amount of code, reducing the program conversion time.

The following table lists the control syntax that can be shortened for each program type.

Type Control syntax

Ladder program * FOR to NEXT instructions
« Circuit block groups separated by pointers such as subroutine programs

ST program * IF statements

« CASE statements

« FOR statements

* WHILE statements

« REPEAT statements

FBD/LD program * FOR to NEXT instructions
« Circuit groups separated by jump labels

Shortening programs has the following benefit.

Improvement of program readability

The amount of code is reduced, improving the program readability.

Point ;>

For the overview and benefits of converting programs into FBs, refer to the following.
[=5~ Page 37 Overview

Correlation between the number of program steps in control syntax and conversion

speed
The following table shows the correlation between the number of program steps in control syntax and conversion speed.
Refer to the table when moving programs to the outside of control syntax.

Number of program steps’ "2 | Conversion speed (secont:i)*y’4
Program in control syntax*5 Program outside control syntax
1000 5.6 4.2
10000 19.7 1.2
100000 447.5 125.2

*1 These are measured values with a simple program containing only contacts and coils for the number of steps.

*2 The conversion speed fluctuates depending on various factors such as project structure and program content. In particular, note that
programs using pointers may require more time for conversion.

*3 These are measured values obtained on a personal computer equipped with an Intel® Core™ i7-10610U (1.80 GHz).

*4 These are conversion speeds when "Create Execution Programs after Conversion" is selected in the dialog displayed at the time of full
conversion execution.

*5 These are measured values when the program is described within FOR to NEXT instructions.
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Execution procedure

This section describes the procedure for shortening programs.

Converting programs in control syntax into FBs

For converting programs in control syntax into FBs, refer to the following procedure.
[=5~ Page 38 Execution procedure

Moving unnecessary programs in control syntax

Using the following program as an example, this section describes the procedure for moving programs not required to be

repeatedly executed to the outside of the FOR to NEXT instructions.

Write 1 [ 2 [ 3 ] 4 [ 5 ] 6 [z [ 8 ] & [ 1 [ u [ 12 13 14
hicr
1 oy | MOV, K0 wLabell
2 | {_MOV KO 20
s R T B o s ANy -
3 1 (16 FOR K10 1
[ 1
' S0 '
4 ' (e — t MOV, G Label2 wLabel2 .
= ML Repeated
5 1 @1} 1
o . execution
6 ' { Guwlabell H M1 UL i Label ] . '
S . not required ,
7 1 [ Ko Hmz 1
! 1
f w0 f
8 y e A w Label2 KO i KO wlabell MGy wiabell K100 MOV KO D020 '
[N 1
9 1 MOV K10 01020 1
(| 1
1 1
10 | MOV K20 02020 '
o 1
11 1 MOV K30 D30Z0 1
S| 1
1 1
12 MOV [ 04020
& ! FOR to NEXT
13| Ho< [SEI] wiabel Hiea »Labell <200 MOV KO 5020 1 instructions
[ 1
1| ! MOV K10 01020 !
1 1
1 1
b 1 I e I R Qv Koo 1
U '
A~ T~ Tg= Tabell T i T0Z0 . 1
(S| 1
24 ! MOV K10 01020 !
1 1
= 1
25 1 MOV K20 D20Z0 1
=4 1
% ! MoV a0 03070 1
1 1
- 1
7| MOV K40 D40Z0 '
(I 1
8| | & [ 0 !
.1 1
1z ———e—— !
2 M HNEXT '
[ o s B B - Tt ot T s o 1 o o o m a
30 |:|(13‘; END —
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- Operating procedure

1. Open the program and select and cut the programs not required to be repeatedly executed in the FOR to NEXT

instructions.
4] ProgPout [PRG] [LD] 1365tep 4... X
Write - 1 | 2 [ 3 ] 4 I 6 | | 8 | s w [ 11 [ 12 ] 13 14
WG
i (o I ‘ { MmOV ] w Labell
G ‘ i KO 70
3 (18} | FOR K10

&— Cut

8 (27) J_ w Label? : [ |J : KO wlabell HugGay wisbell K100 —w KO D020

: —% K10 D1020

; —w K20 D2020

:  — T S 1T K30 D30Z0

; e Y= [ 04070

; il K101 wlabell Higelaay wlabsll K200 KO D0Z0
S B

2. Paste the cut programs to the outside of the control syntax. Paste them in the correct position according to the execution

order.

4F] ProgPou [PRG] [LD] 1365tep ™ X

Write - 1 | 2 3 4 5 6

8 9 10 11 12 13 14
WO
1 ot | [ mov_ KO o Labell
2 l [ MoV ] 20
B

EII:I f MO,  Gulsteiz w L abel2
T BUL
5 [ G labell N1 MUL i Label 1] ¢ Paste
5 [ koo e
71 (18) { FOR K10 1
|1 W 1

1 1
8 ter)— wlshel? [ il Ko wlebell HimdEy wishel K100 J—{MOM KO 0020 '
| 1
9 : K10 D7020 :
m 1
= - e ——11 FOR to NEXT

1 [ :
— , instructions
11 —Lmov K30 DI0Z0 1
- 1

1 1
12 MOV K20 54520 '
- 1

1 1
13, il Ki0T w Lshell HigudEaay wiahel K200 KD DOZ0 '

I e ——— L
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3.4 Changing Global Label (Structure) Settings

Overview

When structures to which devices are assigned are used as the following arguments and assignment statements, values are
transferred for each member of the structure. This generates many transfer instructions internally.

» Arguments of subroutine type FBs

» Arguments of MOVE instructions

» Assignment statements of ST programs and FBD programs

The following shows a transfer example where a structure without devices assigned is used as a MOVE instruction argument
and another transfer example where a structure with devices assigned is used as a MOVE instruction argument.

< Without devices assigned > < With devices assigned >
Transfer Transfer
Transfer source L Transfer source L
destination destination
Member1 Member1 Member1 ﬁ Member1
Member2 Member2 Member2 B Member2
Member3 Member3 Member3 M Member3
Member4 Member4 Member4 B Member4
Member5 Member5 Member5 M Member5
Transferring all the members at once Transferring each member
(Number of steps: Small) (Number of steps: Large)

The generation of transfer instructions can be suppressed by deleting unnecessary device assignment to structure instances.
For subroutine type FBs, the generation of transfer instructions is suppressed by using only necessary structure members as
arguments. Reducing the number of instructions internally generated can reduce the program conversion time.

Modifying structures has the following benefit.

Reduction in program size

By modifying structures, the internal generation of transfer instructions can be suppressed, reducing the program size.
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Execution procedure

Using the following program as an example, this section describes the procedure for deleting a device assigned to the
instance "Strinst_WithDeviceAssign" of the structure "Struct1". In addition, it describes the procedure for modifying the
program in which the subroutine type FB "FBPou_1" whose input argument is "Strinst_WithDeviceAssign" is used.

* Structure "Struct1"

wes s R

|<Fi|ter> | Easy Dizplay Dizplay Setting Check
Label Mame Data Tvpe Cilazs Thitial Yalue Cionstant
1 member st Struct? -
2 |member? Word [Signed](o. 15) -
3 |memberd String(32)(0..15) -
4 |memberd Eitii. 15 =
« Structure instance "Strinst_WithDeviceAssign" (global label)
Global [Global Label Setting] n

<Filter> |

Label Name
1

Easy Display

Data Tvpe

Check.

Class Assign (Device/

Digplay Setting

Initial Value Constant

Lahel)

Strinst WithDeviceAssign ‘Strucﬂ

2

Strinst WithDavice Assien

| . [VARGLOBAL ~|Detailed Setting

-

Extended Display: Show Always

f..mamber_stl

il StrInst_WithDeviceAssign( Structl )

| \ l

~

<

Lahel Name Data Type Device
member_sti Struct?
memhber? Word [Signed]©.15)
memhberd Stringld2)(0.15)
member4 Eit(0.15) D877.0

Assign the device (D677.0)
to the member "member4".

Auto Filing

Use Bit Specification

* Program where the subroutine type FB "FBPou_1" is used

Write - 1 | 2 | \ \ | 5 6 | & | \ j’ | i
FaPou 1 (FhPou) .
1 (o) Specify
- p————— the structure instance
. Strlns:(&ISNij:hDevice} _ in the input argument
=ign DUT: In_Str_Lahel of the FB.
3 &) {END 1+
L ({ (

» Program of the subroutine type FB "FBPou_1"

 Local label of the subrouti

ne type FB "FBPou_1"

Write - 1 [ 2 [ 3 [ & )\ s s [ 1w | 11 | =

. () I”-Str-"abﬁ""?ember“m // Lo (7.5t Labelmember2[10]  D1000
P B

2 (2] 22

|<Fi|ter> | Eazy Display Digplay Setting Check
Labkel Mame Data Type Class Tnitial Walue Constant
1 [InStr Lakel Structl WARTNPUT -
2 -
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Deleting unnecessary device assignment to a structure instance

The following shows the procedure for deleting unnecessary device assignment to the structure instance
"Strinst_WithDeviceAssign".

Operating procedure

1. Open the global label editor where the structure instance "Strinst_WithDeviceAssign" is registered and click the [Display
Setting] button.

e e
|<Fi|ter> | Easy Dizplay Digplay Setting I Check

Label Mame Data Type Class Aszsizn (Device/Labsl) Initial Valus Constant
1 Strlhet WithDevicedzsizn Struct1 .. |WAR GLOBAL w |Detailed Setting
2 . -
Point}~

For structure instances to which devices are assigned, "Detailed Setting" in the "Assign (Device/Label)"
column is displayed in blue.

.,
|<Fi ltery | Easy Display Dizplay Setting Check
Lakel Mame Diata Type Class I
1 Strlnst_WithDevice Assign Struct . |WAR GLOBAL W Detailed Settin ]
2 Strlnst_Without Device Assign Struct . VAR GLOBAL ¥ |Detailed Setting
3 hd

2. Change [Display Area] under [Extended Display Setting] to "Show Always", and then click the [OK] button.

Display Setting x

B Column ltem A
Label Mame Display
Data Type Display
Class Display z
Assign (Device/Label) Display E
Initial Value Display -
Constant Display [+]
System Label Relation Display ?
System Label Mame Display Z
Attribute Display Z
Remark Display [+]
Access from External Device Display o
Multiple Comment D
B Extended Display Setting
Display Area Show Always IZI
B System Label Setting v
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3. Select the structure instance to which any devices are assigned and delete the device "D677.0" assigned to member4
from the "Device" column in the extended display area.

Global [Global Label Setting]

B
|<Fi|ter> | Eazy Display Digplay Setting Check
Latel hame Data Ture Class nitialValue  Constant | *
1 IStrlﬂst_WithDeviceAssign Struct! VAR GLOBAL ~|Detailed Setting
2 \ - - .
<

Strinzt WithDe vice Assign
L. membar_stl

Extended Dizplay: Show Alwdys

d|~| Strinst_WithDeviceAssign( Structl )

Lakel Nams

Data Tvps

Device

member st

Struct?

member?

Ward [Signed](0.18)

v

member3

String(32)(0.15)

memkberd

Bit(0.15)

£

Delete

Auto Filing

Use Bit Specification

Modifying arguments of the subroutine type FB

The following shows the procedure for modifying the input argument "Strinst_WithDeviceAssign" of the subroutine type FB

"FBPou_1" to be necessary structure mem

Operating procedure

bers only.

1. Open the program of the subroutine type FB "FBPou_1".

2. Search for the structure instance "In_Str_Label" used in the FB "FBPou_1".

48] FbPou [FB] [LD] (3)Byte X
Write - 1 2 9 10 11 12
In_Str_Lakelmemberd[1] \\
1 (0} | [one 17 StrLakelmemier2(10] D1000
11 R
z (2] %

In the "Find and Replace" window, set each item as follows, and then click the [All Find] button.

» Search range: (Current Window)
* Find Device/Label: In_Str_Label

Find and Replace

0 x
28 Find Device/Label *
(Current Window) - | Find Target(B) ~
- ~
Find Device/Label Str_Labe, -
Find Mext All Find
- Find/Replace Options
Find
Find Direction Down b
Device Point ~|DEC  ~
|| b
< b3
@ |nput the Configuration Detailed Inf.. [, QR R s ETe
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3.

In the "Find Result" window, the list of items where the structure instance "In_Str_Label" is used is displayed.

Find Result

infoz| Eror0 | & B B0 - @ B %

Target List Location Position
{In_Str_Label.memberd[1] 3.2%¥FB/FUN¥FBFILE#FbPou¥ProgramBody 0 Step
In_Str_Label.member2[10] 3.2%¥FB/FUN¥FBFILE¥FbPou¥ProgramBody 1 Step

4. Open the local label editor of the FB "FBPou_1", create the following labels that can be used instead of the structure
members searched in step 3.

Set the data type and class so that they match those for the structure member and structure instance.

 Label used instead of In_Str_Label.member4[1]: In_Str_Label_bool (Data Type: Bit, Class: VAR_INPUT)

 Label used instead of In_Str_Label.member2[10]: In_Str_Label_int (Data Type: Word [Signed], Class: VAR_INPUT)

RN

|<Fi|ter> | Eazy Display Digplay Setting Check
Lakel Mame Diata Type Class Initial Value Constant
1 10 Str | abel St WA TRPLIT hd
2 |In_Str Lakel_bool Bit WAR_TNPUT A
8 én Str Lakel int Wiz rd [Si%ned] WAR NPT hd

5. Open the program of the FB "FBPou_1", replace the structure members searched in step 3 with the labels created in

step 4.
Write - 1 2 ) 8 g 10 11 12
. I”-S”-Taibe'-boo' gg | MOVI In.Str Labelint | D1000

f

Replace In_Str_Label.member4[1]
with In_Str_Label_bool.

I

Replace In_Str_Label.member2[10]
with In_Str_Label_int.

6. Open the program where the FB "FBPou_1" is used, set the members of the structure instance

"Strinst_WithDeviceAssign" for each argument.

Set "Strinst_WithDeviceAssign.member4[1]" for the argument "In_Str_Label_bool" and set "Strinst_WithDeviceAssign

.member2[10]" for the argument "In_Str_Label_int".

|4#) ProgPou [PRG] [LD] €Byte * X

wie - 1 | 2 | 3 | a | 5 | 6 \ 7 | 8 [ o | 1w | 11 [ 1
FbPoul (FhPou)
1
2 [Str[nst_WithDeviDeAssign} DUT - In Str Lakel
B StrInst_WithtE;egiﬁeAssign
3 mem: :r E:In Str_Lakel kool
trinst_WithDevice Assign
4 | memberz[10] } wi: [n_Str_Label_int
5 (5) 1END H
7. Open the local label editor of the FB "FBPou_1" and delete the unnecessary structure instance "In_Str_Label".

BT @ @000

|<Fi|ter> | Eazy Display Digplay Setting Check
| abs| Mames Data Tvps Class Initial Walue Constant
1 ~ @— Delete
2 |In_Str_Label_bool Bit WAR INPUT
3 In_Str Lahel int Word [Signed] VAR INPUT -
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3.5 Reducing Consecutive References to the Same
Array Element

Overview

If array elements are specified dynamically (if a device or label is specified as the array index), multiple instructions to access

the memory are generated when the program is executed.

Therefore, if there are multiple arrays that access the same element, copying it to a different memory once can reduce the
number of instructions to access the memory output when the program is executed. This can reduce the number of
instructions internally generated, reducing the program conversion time and scan time.

Execution procedure

Using the following program as an example, this section describes the procedure for reducing consecutive references to the

same array element.

* Program
1'BIF  (tarzetStlabel[D1, D21 > §) THEN A
2 destlLabell := tarzetStlabel [D1, DE] ;
3 destlabel? := targetStlahel [D1, DZ] + KIOD ;
4 destlabeld = tarzetStlabel[D1, D21 % K2 ; g targetStLabel[D1, D2] is
] destlabel4 := targetStlabel [D1, D2] + tarzetStlabel[D10, D201; accessed multiple times.
B /S ELSE
TS5 TStatement?
Bi [END_IF; J
q
* Local label
|<Fi|ter> | Easy Display Digplay Setting Chek,
Label Mame Data Type Clazs Ihitial Walue Cionztant
1 |targetStlabel Ward [Signedlio 202 . |war -
2 |destLabell ‘Word [Signed . |WAR -
3 destlLabel? Word [Signed VAR -
4 |destlabeld Word [Signed] . |vAR -
5 |destlabeld ord [Sizgned] . |waR -

Operating procedure

1. Open the program and determine the part to be replaced (part where the same array element is consecutively
referenced).
In this example, "targetStLabel[D1, D2]", which is used five times in the program, is the target to be replaced.

1EIF ftarzetstlabel [0D1, D210 5)  THEH

z estlabell :=tarzetStlabel[DT, DZ]Y;

3 destlabel? :=ltargetStlahel [D1, D2If+ KIOD ;

4 destlabeld =)tarzetStlabel [D1, DET* KZ ;

5 destlabeld :=)targetStlahel [D1, DEI|+ tareetStlabel (D10, DEO]:
B /S ELSE

TS5 TStatement?

Bi [END_IF;

q
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2. Open the local label editor of the program, and add the local label "tempLabel”, which is used instead of the label to
access the array element.

» Label Name: tempLabel
» Data Type: Word [Signed]

* Class: VAR
|<Fi|ter> | Easy Display Digplay Setting Check
Label Mame Data Type Clazs Thitial Walue Constant
1 |targetStlabel Word [Signed](D.2,0.2) o |WAR -
2 |destlLabell Word [Siened] . war -
2 |destlLabel2 Word [Signed .. |WAR -
4 |destlLabel3d Word [Sigrned . |vWAR -
et aheld Mioed 1 Zfemed SR >
G |templLabel Ward [Signed WAR -

3. Open the program and add the following syntax in the first row of the program to evacuate "targetStLabel[D1, D2]" to the
local label "tempLabel" created in step 2.
» Evacuation syntax: tempLabel := targetStLabel[D1, D2];

1| templahel := targetStlakel [D1, D2];

ZIETE Ttargetutlabel DT, DE] > 51 THEN

3 destlabell := targetStLabel [D1, D2] ;

4 destlabel? := targetStlabel [D1, D2] + K10 ;

b destlabeld = targetStlabel [D1, D2] % K2 ;

f destlabeld := targetStlabel [D1, D2] + targetStlabel [D10, D20];
7 A7 ELSE

g Af TStatement? ;

g _FND_IF;

4. Replace "targetStLabel[D1, D2]" with the local label "tempLabel" created in step 2.

In the "Find and Replace" window, set each item as follows, and then click the [Replace] button. (Repeat this step until all the
target labels are replaced.)

» Search/replacement method: Replace Character String

» Search range: (Current Window)

+ Find String: targetStLabel[D1, D2]

* Replace String: tempLabel

Find and Replace o x
RC-F. Replace Character String ~ | (Current Window) -

Find Target(B) =

~
Find String | targetStlabelD1, D2] v|
Replace String(V) | termplLabel v|
Find Mext All Find

Special Find Method

- Find/Replace Options

Fim A M —im Niarn b o

. |nput the Configuration Detailed Information ﬂ Find and F'.Eplace-
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After the replacement, the program will look as follows.

11 tempLabel := targetStLahel [D1, D2];
?iEIF  [templabel]> 5)_ THEN
3 destlLabell :=]templLabel] ;
4 destlahel? :=ftemplahel]l+ K10 ;
] destlabel3 =|templabell * KZ ;
B destlLabel4 :=|templabel] + targetStLabel [D10, D201;
1 Af ELSE
] A5 YStatement?
9 | END_IF;
1ni |
Point}3
« Although batch replacement is available with the [Replace All] button, it is recommended that all the found
strings be checked one by one when replaced.
* When not replacing comments in the program, select the "Do Not Search Comments in Program" checkbox
in the "Find/Replace Options" section.
Find and Replace B x
Rf;-,, Replace Character String ™ || (Current Window) “ |M
Find Target(B) =
Find String | targetStLabel[D1, D2] v
Replace String(V) | templabel V|
Find Next All Find
Special Find Methed
- Find/Replace Options
Find Direction ~ |Down v
[ Match Case
[IMatch Whole Word Only
I Do Mot Search Cormments in Program I
Precautions

» This technique is effective when the array index is not a constant.
» Depending on the contents of the program (for example, if the device or label used to dynamically specify the array element

is rewritten during the program), the label used to access the array elements may not be replaced. Check the program
contents before performing the replacement.

The D1 value of "targetStLabel[DO, D1]" is
rewritten during the program.

5_1'] ProgPou2 [PRG] [5T] * X
BIF  (targetStLabel[D1, DZ] » B) THEN

1
¢ destlabell := targetStLakel[D1, DZ] ;
3 destlabel? 1= targetStlabel[D1, D21 + K10 ;
4 |D1 =0 ;@
] destlabeld = targetStlahel [D1, D2] % K2 ;
B destlabeld = targetStlahel [D1, D2] + targetsStlabel [D10, D20];
7 J4 ELSE
] J4 TStatement ;
9 [END_IF;
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4 REDUCTION OF SCAN TIME

The scan time can be reduced by adjusting the program contents and parameter settings. By reducing the scan time, the

processing time of the program can be reduced.

This chapter describes techniques for reducing the scan time.

List of techniques

The following table lists the techniques described in this chapter.

Item

Description

Reference

Replacing a BMOV instruction
with multiple instructions

Replace a BMOV instruction with multiple MOV instructions using FOR to
NEXT instructions.

=5~ Page 54 Replacing a BMOV Instruction
with Multiple Instructions

Reducing rising edge
execution instructions

Reduce the number of rising edge execution instructions (instructions executed
only at the rising edge).

I~ Page 59 Reducing Rising Edge
Execution Instructions

Reducing module access
instructions

Change the part where a buffer memory area of the intelligent module is
directly accessed to automatic refresh or link refresh of the intelligent module.

I~ Page 61 Reducing Module Access
Instructions

Utilizing initial execution type
programs

In ST programs, move the processes that are executed only once to the initial
execution type programs.

I==~ Page 64 Utilizing Initial Execution Type
Programs

Omitting arguments and
utilizing direct references

In ST programs, omit or delete the assignment processes to the /0O arguments
of the motion control FB and any unnecessary assignments.

==~ Page 70 Omitting Arguments and
Utilizing Direct References

Dividing a circuit block with a
large number of instructions

In ladder programs, reduce the number of instructions contained in one circuit
block to 100 or less.

I=~ Page 74 Dividing a Circuit Block with a
Large Number of Instructions

Utilizing label initial values

Use label initial values for setting the initial values of labels or FBs that will not

=~ Page 77 Utilizing Label Initial Values

be changed.

How to check the scan time

The scan time value can be checked in the following special registers.

To check the scan time when using each technique, use them.

No. Name Description Details Setting
SD518 | Initial scan time Initial scan time The initial scan time is stored into SD518 and SD519 (it is measured in Set by the system
(unit: ms) increments of ). every time the END
SD519 Initial scan time SD518: The ms part is stored. (Storage range: 0 to 65535) processing is
(unit; ps) SD519: The p part is stored. (Storage range: 0 to 999) performed
These areas are cleared to 0 when the operating status of the controller is
switched from STOP — RUN.
SD520 | Current scan time Current scan time The current scan time is stored into SD520 and SD521 (it is measured in
(unit: ms) increments of p).
SD521 Current scan time SD520: The ms part is stored. (Storage range: 0 to 65535)
(unit: ps) SD521: The us part is stored. (Storage range: 0 to 999)
These areas are cleared to 0 when the operating status of the controller is
switched to STOP.
SD522 | Minimum scan time Minimum scan time | The minimum value of the scan time other than one for the initial execution
(unit: ms) program is stored into SD522 and SD523 (it is measured in increments of p).
SD523 Minimum scan time SD522: The ms part is stored. (Storage range: 0 to 65535)
(unit; ps) SD523: The p part is stored. (Storage range: 0 to 999)
These areas are cleared to 0 when the operating status of the controller is
switched from STOP — RUN.
SD524 | Maximum scan time Maximum scantime | The maximum value of the scan time other than one for the initial execution
(unit: ms) program is stored into SD524 and SD525 (it is measured in increments of p).
SD525 Maximum scan time SD524: The ms part is stored. (Storage range: 0 to 65535)
(unit: ps) SD525: The p part is stored. (Storage range: 0 to 999)
These areas are cleared to 0 when the operating status of the controller is
switched from STOP — RUN.

For ladder programs, the scan time measurement function can be used.

For details on the scan time measurement function, refer to the following manual.
[T1GX Works3 Operating Manual
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4.1 Replacing a BMOV Instruction with Multiple
Instructions

Overview

Because the execution speed of MOV instructions is faster than that of BMOV instructions, replacing BMOV instructions with
MOV instructions can reduce the scan time.

There are the following two methods for replacing BMOV instructions: replacing them with multiple MOV instructions or using
FOR to NEXT instructions to execute the MOV instruction multiple times.

Performance values of MOV and BMOV instructions

The following table lists the performance value examples of MOV (INC) and BMOV instructions in the MXR500-256.
Refer to the table when replacing BMOV instructions with MOV instructions.

Instruction Execution speed (us)
MOV instruction 0.00050

INC instruction 0.00361

BMOV instruction (when the number of transfers is 1) 0.076

BMOV instruction (when the number of transfers is 1024) 0.191

Precautions

The performance values differ depending on the model.

Execution procedure

Using the following program as an example, this section describes the procedure for replacing a BMOV instruction with MOV
instructions.

* Program
Write - 1 | 2 3 4 5 6 7 8 | 9 10 11 12
label trizzer
1 (0)’—1 f ‘{ B D1 destLabel K5
2 (o)i Ee
* Local label
|<Fi [ters | Easy Display Digplay Settine Check
Label Marme Data Type Class Thitial Value Cionztant
1 |labeltrisger |eit | . |var ~| | |
2 |destlabel [word [Signed](0. 4] [ .. |var - | |
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Replacement with multiple MOV instructions

The following shows the procedure for replacing a BMOV instruction with multiple MOV instructions.

Operating procedure

1. Open the program where the BMOV instruction is used, copy the row of the BMOV instruction, and then paste it in the

next row.
Write - 1 2 3 4 5 6 7 8 9 10 11 12
label trigger
1 to— | [ BrGV 5] destLabel RS
label trizzer
2 9] } [ BMOV ] destl sbel S
3 6] S —

2. Change the BMOV instruction pasted in step 1 to a MOV instruction.

Change the argument so that the "D1" value is transferred to the local label "destLabel[0]".
* MOV D1 destLabel[0]

Write - 1 2 3 4 5 [ 7 8 9 10 11 12
label trizzer

1 o— | [__enov 51 JestLabel RS
label trigzer

2 [ I MOV 01 destLabel[0]

3 (o)

[EMD

3. Copy the MOV instruction modified in step 2 and perform continuous pasting at the position where the next MOV
instruction is to be inserted.

O Right-click the position where the MOV instruction is to be inserted = [Continuous Paste]

Write 1 2 3 4 5 6 7 8 9 10 11 12 (Find POI
Tabe! trizeer
1 w— | EEs T e = &
Display T
[abel trigeer SEQUEN
|
2 | NG oy destl_abell0] = 1. Copy
Assoct
3 © | Eo Outpul
L I Shifti
MY Undo
A Redo
o6 aut
My Copy
[ Paste
il
I Continuous Paste(Q)...
—
eert and Pastel
Column Width
F Convert(B)
Edit »
Find »
Display(V) »
Free B

2. Right-click the position
where the MOV instruction is to be inserted
and select this item.
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4. Set the number of continuous pastings and increment values, and then click the [Execute] button.
* Number of Continuous Pastings: 4 Number

* Number of increment values of the device "D1": 1

* Number of increment values of the array element of the local label "destLabel": 1

Continuous Paste x

Continuously pastethe selected range downward from current cursor position with
device No.increments whichis induded in cut or copied ladder.

Number of Continuous Pastings (1to 99): Number

Increment Position of Label Name: |- value' at the end (bilabell => bilabell 1) v|

[] bisplay Comment |

Increment Value Batch Setting |

Type | Copy Source | |Af'ter Increment Increment Value
Device D1 > D2 I
Local Label deztLabel[0] ¥ destlabel[1]
Loczal Label destlabel »>» destlabel 0
0 1 1

*Setting range for increment value is -999999 to 993999 (DEC).

*Real constants, members, and devices in inline structured textwill not be incremented.
O] Edit additional information of the labels registered in label editor after registering label

information.
[[] Register alabel at the last row.

Pasting Direction: Down ~

| Execute | | Cancel |

Continuous pasting is performed.

Write - 1 ] 2 ] 3 ] 4 | 5 | 5 | 7 ] 8 ] 9 ] 10 | 1 | 12
labe trigeer

1 o) | [ vV ] destiabel K5

| label trizzer

5 | [¥e] 01 destlabel[0]

3

4

5

5

7 (o) {END

5. Modify the lines so that each MOV instruction is connected to the contact of the row added in step 1 and delete the

unnecessary line of the BMOV instruction.
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‘:"”fe it ! 5 ) 9 10 11 12 1 Delete

N g — == the BMOV instruction.
; MO D2 destlabel[1]

1 oS D5 destiabelle] Modify the lines.

; MO D4 destlabel[]

: MO [5] destlabel[4]

| © |




Replacement with FOR to NEXT instructions and MOV instruction

The following shows the procedure for replacing a BMOV instruction with a program in which a MOV instruction is executed

multiple times using FOR to NEXT instructions.

Operating procedure

1. Open the program where the BMOV instruction is used, insert a new row into the first row, and add a circuit to initialize

the index register "Z0".
Use the special relay SM400 (always ON) as the contact and use the following MOV instruction to transfer KO to the index

register "Z0".
* MOV KO0 Z0
Write - 1 | 2 | 3 | 4 | 5 | 5 | 7 | 3 | g [ 10 [ 11 | 1
—
SRAA00
— | I KO 70
1 RAOHY

[Alezys ON

label trizzer

— | { 1] destLabel K5
2 (o) BMOY

{END

o
g

Precautions

Index registers are used to indirectly specify device numbers. If any other index registers are used in the other sections of the
program, be careful not to use the same index register number.

For details on index registers, refer to the following manual.

[TIMELSEC MX Controller (MX-R Model) Programming Manual

2. Insert a new row into the second row and add a FOR statement.
To repeat the MOV instruction for the number of executions (number of transfers), set "K5" in the argument.
* FORK5

write - 1 | 2 | a3 | 4 | s | & [ 7 | 8 | 8 [ 1w [ u [ 12
SO
I

— | { KO 0
1 WACH

Elways O B E—

KE
2 FOR

label tr ilggar

3 () ! f Erow o Jestlabel 3
D
4 )]
L | I
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3. Change the BMOV instruction to a MOV instruction.

Change the argument so that the "D1Z0" value is transferred to the local label "destLabel[Z0]" using the index register
initialized in step 1.

+ MOV D1Z0 destLabel[Z0]

Write - 1 | T | 4 | 5 \ 6 | 7 \ 8 | 9 [ o | un | 12

S0
| | KO 70

1 MO

lvays O

K5
2 FOR
label trigzer
[ I D20 destlabel[Z0]

{END T
4 (0)

4. In the next row of the MOV instruction, add the following INC instruction to increase the index register "Z0" by one.
Connect the added INC instruction to the contact of the MOV instruction.

* INC 20
Write - 1 | 2 | 3 \ 4 | 5 \ 3 | 7 \ g | 9 | 10 \ 11 | 12
A0
| { KO 20
1 MO
[ lway= ON i

K5
2 FOR
label trigesr

[ | D1Z0 destlabel[Z0]

3 MO
70
4 NG
[END
5 (0}

5. Add a NEXT statement in the next row of the INC instruction.
BN = ]

Write - 1 2 | 3 \ 4 | 5 \ 6 | 7 \ 8 | 9 | 10 \ 11 | 12
A0

f | KO Z0
1 MG
| Always On

[
2 FOR
label trigeer

[ | D120 destlabel[Z0]

3 O
| NG 20
4
B —
5 MEXT
| [ERC 1
6 ()
| | r
Precautions

* When a BMOV instruction is replaced with multiple MOV instructions, the program readability may decrease.

« If the number of transfers of the BMOV instruction is large, replacing it with MOV instructions may not reduce the scan time.
Before replacing it, calculate and check the execution speed of the MOV and BMOV instructions. For the execution speed,
refer to the following.

(=5~ Page 54 Performance values of MOV and BMOV instructions
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4.2 Reducing Rising Edge Execution Instructions

Overview

Since rising edge execution instructions (instructions with "P" at the end of the instruction symbol executed only at the rising

edge) have slower processing performance compared to ON execution instructions, reducing the number of rising edge

execution instructions can reduce the scan time.

The number of rising edge execution instructions can be reduced by either of the following methods.

» Replace unnecessary rising edge execution instructions with ON execution instructions.

« If multiple rising edge execution instructions are used, change the contact to a rising edge execution instruction and change
the other rising edge execution instructions to ON execution instructions.

Performance values of rising edge execution instructions

When the execution condition is a rising edge instruction, additional time is added to the processing time of the ON execution

instruction. (Example: Processing time of MOVP = Processing time of MOV + added time)
The following table lists the added time for each model.
Refer to the table when replacing or changing rising edge instructions.

Model Added time (n seconds)
MXR300-16, MXR300-32, MXR300-64 28.62
MXR500-128, MXR500-256 20.81

Precautions

The performance values differ depending on the model.

Execution procedure

Using the following program as an example, this section describes the procedure for reducing the number of rising edge
execution instructions "MOVP" and "FMOVP".

Write - 1 I 2 I 3 I 4 | 5 | 6 7 E f) 10 11 12

Initial
1 © [ [_NOVE ) Datal
| T MOVP instructions and
= an FMOVP instruction
3 [ MOVE KO Data2 are used
4 [_WOVF < Dat=3
5 () o

4 REDUCTION OF SCAN TIME
4.2 Reducing Rising Edge Execution Instructions 59



Operating procedure

1. Open the program and change the contact with multiple connected rising edge execution instructions to a rising edge

execution instruction.

In this example, the normally open contact operation start instruction (LD) is changed to the rising edge pulse operation start

instruction (LDP).

Write - 1 2 \ 3 | 4 \ 5 | 6 | 7 \ 8 | 9 \ 0| | 12
Tnitial

1 I [ MovE Ko Datal

2 { FMOVE KO st Datall0] K2

3 {_MOvP O Datal

4 {_mMove Ko Dat3

5 ()] [END ]

2. Change the rising edge execution instructions connected to the contact described in step 1 to ON execution instructions.
« Changing MOVP instruction - MOV instruction
« Changing FMOVP instruction - FMOV instruction

Replace with an FMOV instruction.

4] ProgPout [PRG] [LD] 0Byte * X
Wite - 1 z 3 4 5 6 7 8 10 11 12
Titial 1
i i | B Datal
n —— @
2 'I‘_m Ko st Datal[o] K2 Replace with
. II o — an MOV instruction.
n @
3 I KO Datsd
5 (] {END 1
Point}’

If there are multiple instructions of the same instruction type, batch replacement can be performed under
"Replace Instruction” in the "Find and Replace" window.

Set the searching target instruction and the replacement destination instruction with the replacement range
selected and click the [Replace All] button.

1. Select the range. 2. Configure the replacement settings.

4] ProgPou' [PRG] [LD] 0Byte *4r.. X 4 b~ Fnda

B Replace Instruction =

| (Current Window) -
Find Target(8) =
e
Find | move v
Replace(V) [ ~ [ mov v

‘ Find Next ‘ ‘ All Find |

Replace I Replace Al I

+ Find/Replace Options

3. Click
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4.3 Reducing Module Access Instructions

Overview

When the module buffer memory is accessed, the scan time can be reduced by consolidating direct access to the buffer

memory using module access instructions such as FROM and TO instructions, or by changing the access to the one using the
automatic refresh function or link refresh function of the intelligent module.

Performance values of module access instructions and link refresh

The following table lists the performance value examples of the module access instructions, automatic refresh function, and
link refresh function in the MXR500-128 and MXR500-256.
Refer to the table when replacing module access instructions.

Item Minimum execution performance value per word(n seconds)
Number of transfers: 1 Number of transfers: 1024 Number of transfers: 32768
word words words

FROM instruction 5470 40.42 —

TO instruction 3740 23.43 —

Automatic refresh (read)’! 10730 30.45 20.32

Automatic refresh (write)! 7360 17.17 10.22

Link refresh (CC-Link IE TSN module)” 52012 62.78 13.58

*1 Itis calculated using the formula provided in the manual of the controller. For details, refer to the following manual.
LLIMELSEC MX Controller (MX-R Model) User's Manual

Precautions

The performance values differ depending on the model.
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Execution procedure

The following describes the procedure for reducing the number of module access instructions.

Consolidating FROM and TO instructions

Using the following program, which reads 2000 points (2000 words) of values from the buffer memory area starting from the
I/0 address 0x0040 of the intelligent function module to the D device, as an example, this section describes the procedure for
consolidating 20 FROM instructions into a single FROM instruction.

Wiite - 1 [ 2 [ 3 [ a4 [ s [ e [ 7 [ 8 [ 9 [ 10 11 12 -
Refresh
1 () } {_FROM g KA9152 5] K100
2 {__FROM L4 49152 D100 K100
3 {_FROM [} K49152 D200 K100
4 {_FROM U4 K49152 D300 K100
5 [ FrOM o) FI5T52_ DA00 F100
6 [ FROM o) FI5152_ TE0O F100
7 [ FrROM U] 30152 DB00 F100
. R ——EE 2000 words of data are read
= e by using 20 FROM instructions,
- h reading 100 d
T I n wordas.
15 — | [ FrOM Ul ——=9TEe_ D400 Fi00 T~ each reading ords
16 [ FrOM U] 30152 D100 F100
17 [ FrOM U] 30152 D1800 F100
18 [ FrOM U] 30152 D1700 F100
19 [ FrOM U] FaG152 D100 F100
20 [ FrOM U] 30152 D1900 F100
21 [ FrOM U] 30152 02000 F100
1 7

Operating procedure

1. Open the target program file and change the number of read data of the FROM instruction in the first row to K2000 (2000

words).

Write - 1 [z 3 4 5 3 7 8 9 10 1 [ 12 |
1 —RErE}Sh I FROM ] RaG152 [ II F2000 II.— Change to K2000.
2 [FRom b KaG152 D100 K100
3_ [_FRoM o] Ka5152 D200 K100
T [FRom b KaG152 D300 K100
s_ [_FRoM o] Ka5152 D400 K100
: [_FRoM [ KaG152 D500 K100
_Z \/\_/{,Eagm\ N KAG152 D600 Koo

- | — L
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2. Delete the FROM instructions in the second and subsequent rows.

This consolidates 20 FROM instructions, which read 2000 words of data in unit of 100 words, into a single FROM instruction
which reads 2000 words of data at once.

Write

1

2

1

2

3

=

5

10

12

Refrelsh

K49152

Do

K2000

@ Delete

_efresh and link refresh functions

Replace module access instructions with the automatic refresh and link refresh functions.
For how to use the automatic refresh and link refresh functions, refer to the manual of each module.
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4.4 Utilizing Initial Execution Type Programs

Overview

A scan execution type program is executed once a scan.

If there are processes, which need to be executed only once after the programmable controller is switched to RUN, in a scan
execution type ST program (motion control program), moving them to an initial execution type ST program can reduce the
scan time.

Execution procedure

Using the following ST program as an example, this section describes the procedure for moving processes that need to be
executed only once after the programmable controller is switched to RUN in the program to an initial execution type program.
« ST program

WelRol IWidth = 300.0; Jf5heet length [mm] '
WdSpeediax = BOO.0; SiMaxinun velocity [rimin] '
WefMaxDia = 120.0; JARBoll dianeter maximum value [mm] o
MotorInertia := 0.0777e-4; /flnertia [keg-n"2] .

[}

Processes executed
only once after the PLC

G_MCv &1 I Pawer_1¢{ switches to RUN

Af bwisi= 7RRIS_REFT

10 £F Busv=> TBOOLY
18/ Error=» TROOLY ,
120 /7 ErrorlD=> TWORDT

13 Vs
14
* Local label
|<Fi|ter> | Easy Display Digplay Setting Check
Lakel Mame Data Type Class Initial Walue Constant
1 |WdRollWidth FLOAT [Single Precision, L |WAR h
2 WS peediax FLOAT [Single Precision o |WAR -
3 |WidhaxDia FLOAT [Single Precision L |vAR -
4 |Motorlnertia FLOAT [Single Precision L |WAR -
5  |[MCw Jogt MG Jog . |WAR -
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Operating procedure

1. Newly create an initial execution type program file.

O Navigation window = [Program] = Right-click [Initial] = [Add New Data]

Navigation 4 x

O | B | &8 | An -

& F

[ ram

ﬂﬂ Initial

[ AddMew Data.. Ins

Program Setting...

Expand/Collapse Tree  »

The smaller the amount of code per program file is, the shorter the program conversion time is.

Therefore, it is recommended that processes executed only once after the programmable controller is
switched to RUN be moved to a new initial execution type program file. (There will be no problem in operation
if they are moved to an existing initial execution type program file.)

2. Configure the following settings, and then click the [OK] button.
» Data Type: Program File

+ (Data Name): InitialExecution

+ Execution type: Initial

Mew Data *

Basic Setting
Data Type #8 Program File El
(Data Name) InitialExecution

Detail Setting
Program file

Execution type Initial -

Cancel
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3. Open the "New Data" window in the same manner as step 1 and create a new program block.
Configure the following settings, and then click the [OK] button.

MNew Data *
Basic Setting
Data Type [} Program Block -
[Data Name) ProgPoul
Detail Setting
Program Configuration
& ST -]
Program file
Execution type Initial E
Program file for add destination InitialExecution -
| ok || cancel
Item Setting Remarks
Data Type Program Block —
(Data Name) ProgPou1 —
Program Language ST —
Execution type Initial Set the same execution type as that of the program file created in step 2.
Program file for add destination InitialExecution Set the program file created in step 2.

4. Open the ST program before process movement and cut the processes that set the initial values for each label in first to

fourth rows.
19 WdRal IWidth == 300.0; Fi5heet lenzth [mm]
2 WdSpeedMax := B0DO0.0; FiMaxinum velocity [rimin]
3 WdMWaxDia = 120.0; AARoll diameter maximum value [mm] cut
4 MWotorInertia := 0.0777e-4; //lnertia [kg-n"2]
0
Bi G _MCv &11Pawer 1§
T4 hwisi= TARIS _REFY
g Enable:= TRUE ,
g servolN:= TRUE
10 // Busy=> TBOOLY
11 ff Error=> 7BOOLY
120/ ErrorlD=» TWORDY
13 I

5. Open the initial execution type program created in step 3, and paste the processes cut in step 4.

Paste
Mavigation o x s_T'IPru-gPuul [PRG] [ST] * %
= 300.0; //Sheet length [mn]
t= B00.0; SiMaxinum velocity [rimin]
la := 120.0; f/Roll diameter maxinum value [nn]
MotorInertia := 0.0777e-4; J//Inertia [ke-n"2]

= Local Label
i1 ProgramBody
=
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6. Open the local label editor of the ST program before process movement, and cut the local labels used in the initial
execution type program (No. 1 to 4 in the example).
When selecting the rows to be cut, click the row numbers in the editor so that the entire rows are selected.

- @ @ @

|<Fi|ter> ‘ Easy Display Dizplay Setting Check

Otherwise, contents hidden in the label editor are not copied.

7. Open the global label, paste the local labels cut in step 6, and set the classes.

-
|<FHtEr> | Easy Display Digplay Setting Gheck

1 Wid RollWid th FLOAT [Single Precision, VAR GLOBAL he

2 Whid SpeedMax FLOAT [Single Precision. WARGLOBAL -

3 [WdhesDia FLOAT [Single Precision VAR GLOBAL - *— Paste

4 hWotorlnertia FLOAT [Single Precision, IVAR GLOBAL - I

|
Set
Point}’

In this example, the cut local labels are pasted into a global label. However, the paste destination is not
necessarily a global label.
Check the label reference status and select a local label or global label as the paste destination.

8. Open the initial execution type program and write the processes for specifying "TRUE" in the input variables "Enable"
and "ServoON" of the FB instance "G_MCv_AllPower_1".

+ G_MCv_AllPower_1.Enable := TRUE;

* G_MCv_AllPower_1.ServoON := TRUE;

18 WdRalIWidth = 300.0; AiSheet length [mm]
25 WdSpeediax = BOD.O; AifMaxinum velocity [rimin]
30 WdMaxDia = 120.0; JARoll diameter maximun walue [mm]
4 MWotorlnertia = 0.0777e-4; Sflnertia [kz-n"7]
R
Bl G_MCy &1 |Power 1.Enable := TRUE ;
T G MCw A&l 1Power 1.5ervo0N == TRUE ;
:HE
Pointp

» The instance of the motion control FB must be a global label since it is used in both the program before
process movement and the initial execution type program. If it is a local label, change it to a global label.

« Inputting a "." (period) after the instance name of the motion control FB displays a list of label name
candidates, and selecting a candidate automatically inputs the label name. If no candidate is displayed, it
can be set by selecting the following items from the menu: [Tool] = [Options] = "Edit" = "Instruction/Device/
Label Candidacy Display" = "Operational Setting" = "Instruction/Device/Label name Prediction" For
details, refer to the following manual.

[1GX Works3 Operating Manual
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9. Open the ST program before process movement and delete the argument setting of the FB instance
"G_MCv_AllPower_1".

15 G_MCv_alIPawer IJL_ )

Delete the argument setting.

10. Open CPU parameters.

O Navigation window = [Parameter] = Model name = Double-click [CPU Parameters]

dule Parameter |
dule Parameter |

5 Module Parameter (P

11. To set the program execution order, open the program setting.

O [Program Setting] = Double-click <Detailed Setting> of [Program Setting]

MXR300-64 CPU Parameter

Setting Item List

|Input the Setting Item to Search | lEl

) <Detailed Settine

Bf Bz FB/FUN File Settine
FB/FUM File Setting  <Detailed Setting

[ % Mame Setting
[ E Cperation Related Setting
[#-f4= Interrupt Settines
[ -- Service Processing Setting
(- g File Setting
[ -- Memory/Device Setting
- RAS Setting
-4 Program Setting

9 Proeram Setting

FB/FUM File Setting

[ Fouting Setting
[l Advanced Setting

Set o chanee the proeram name, proeram execution order, execution twpe, Execution Gore Setting, Refresh Group
Setting, and Setting of Device/File Use Or MNot.

[Program Mame Setting Ranee]
‘Within 60 Characters

. Check | | Restare the Default Settines
Ttem List Find Result

Fipply
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12. Sort the programs so that the initial execution type program is executed first, and then click the [Apply] button to apply
the setting.

MXR300-64 CPU Parameter n

ting Item List

Change Execution Order
|Input the Setting Ttem to Search | lEI |

LptM) | | Sort by Execution Gore |
o Daown(M)
v
H-=] Name Setting Execute ‘ Execution Type | Interrupt . . f
j__....I Operation Related Seting Order Program Mame [Toe | Deta_iled Settne Infor@tion | Priority Execution Core Setting | Refresh Group Setting
- Interfupt Settlns_s ] Thitial Basic Core (Do not Set)
3| Service Processing Setting 2] Scan Bazic Core (Do not Set)
H g File Setting o

Memory/Device Setting
- RAS Setting
=-§8 Program Setting
@ Proeram Settine
FBAFUM File Setting < >
El- Fouting Setting
o Advanced Setting

Set the program name to use, program execution order, execution type and execution core. ~
Set to chanee the Refresh Group Setting, To Use ar Mot to Use Device/File.

To use the Refresh Group setting, setting refresh eroup through module parameter is required for each module.

Change the interrupt priority in ‘Tnterrupt Priority Setting' of ‘Thterrupt Settings'

Set the details when Fixed Scan and Event are set as execution type.

{Detailed setting information is shown after setting the detailed setting) v

Check | | Restore the Default Settings
Ttem List  Find Result
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4.5 Omitting Arguments and Utilizing Direct
References

Overview

Since a motion control FB within an ST program (motion control program) has numerous arguments, assigning other labels to

I/O arguments can increase the load on assignment/reference processing.

Therefore, by using the following methods to avoid using other labels, the generation of assignment/reference processing can
be reduced, and the scan time can be reduced.

« Directly inputting values to I/O arguments without using labels

« Omitting assignment of values/labels to unnecessary FB arguments

« Directly referencing FB labels in condition evaluations within IF statements

« Directly assigning FB arguments when assigning FB values to other labels

Execution procedure

Using the following program as an example, this section describes the procedure for modifying /0 argument settings for the

motion control FB instance "MCv_Jog_1".

11t blahelG[0] == TRUE ; :

2 ' The label "bLabel6[0]" is

34 AAkxis 10 JOG operation execution ! assigned to the argument
40 Wov _Joz_1¢( , "JogForward".

5 Bxis:= dxis0001.4xisRef ! (direct specification available)
B: ___Jogforvard:= blabelB[0] . . _______ :

[N JogBackward:= hlabe lBLU] o _____________,

Biv fF Welocity:= TLREALY :

9o // hcceleration:= TLREALY ' Unused arguments are

10:v // Deceleration:= TLREALY ' remaining.

11044 Jerk:= 7LREAL? , + (omittable)

]E :':lll;lll;::I::]:p:t:i:I:l:r-I:E':::::=?=[:I=IIIII=QH-D=?_=E====::::::::::::::::::::::::‘I

13 : Done=> hlake (7[07 ", : Assigning labels is not required
14 Busv=> hlLahel7[1] , ' because these arguments are
15 fctive=> blabel7[2] , 1 not used.

161, ... ComnandAborteds> blabelT[3] s . iniiirirnmnnes) OO

KA. E_r_r_n_r:ff_h_l__afﬁél_ﬂ—fﬂ-_,""""""""""""""1:

i ErrarlD=» ulahelf :

190 s !

I i The labels "bLabel7[4]" and
Z1 E Afbxis 11 Error occurrence (hLabel7[4] turns on.) E ;ﬁ;ﬁ?ﬂiﬁ:sa{;r?gﬁ,'%r;zd..tEorrthD..
22:Q1F  blahe|7[4]  THEN : (direct specification available)
23 J/Stare the error ID fulabel8) in ulabelll. !

w4t ulabel11:= ulaheld ; :

20 END_IF; :

B R B SR T E P PP EEEEEERRE
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Operating procedure

1. Without using the label "bLabel6[0]", directly specify "TRUE" in the input variable "JogForward" of the FB instance
"MCv_Jog_1".

Change the label "bLabel6[0]" in the first row to "MCv_Jog_1.JogForward". In addition, comment out or delete the argument

"JogForward" setting of "MCv_Jog_1".

HCv_JDg_l.'.JDanrwardI:: TRUE ;

1

P " "
3o wis 1 JOG operation execution Change to "MCv_Jog_1.JogForward
4 MCv_Jog_1¢

5 foicez deiclN] v isfaf

6] // JogForward:= blLabelB[O] , é Comment out

7 Joghackward:= hlahelBE[T]

B4 Welocitw:= TLREAL?

9 4/ bceceleration:= TLREALY

108 f/ Deceleration:= TLREA&LTY .
11 /4 Jerk:= TLREALT .
120 /4 Options:= TOWORDY

13 Done=» blake 7007 ,
14 Busy=» blahe 7011 ,
15 hotive=> blLabel7[2] ,
16 Commanddborted=> blLahel7[3] ,
17 Error=» hlakel7[4] ,
18 ErrorID=> ulaheld
19 I
thn}j

Inputting a "." (period) after the instance name of the motion control FB displays a list of label name
candidates, and selecting a candidate automatically inputs the label name.

If no candidate is displayed, it can be set by selecting the following items from the menu: [Tool] = [Options] =

"Edit" = "Instruction/Device/Label Candidacy Display" = "Operational Setting" = "Instruction/Device/Label
name Prediction". For details, refer to the following manual.
LT1GX Works3 Operating Manual

2. Comment out or delete the unused argument settings in the 8th to 16th rows.

19 WCw_Jog_1.dogForward := TRUE ;

?

3 S hxis 10 JOG operation executian
4 Wov _Jog I

] fxis:i= fAwis0001.8%isRef

B: // JogForward:= hlLahelB[0]

7 JogBackward:= blahelB[1] ,

]

q

11

11

[ @ Delete or comment out

13 /5 Done=> hLahel7[0] ,

14} // Busv=> bLabel7[1] ,

1680 /5 detive=> hlLahel7[2] .

16} // Commandbborted=> bLabel7[3] ,

17 Error=> blahelV[4]
18 ErrorID=> ulLaheld
19 1i
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thn}g

You can omit variables that are not used or not changed from the initial values.

3. Without using the label "bLabel7[4]", directly specify the input variable "Error" of the FB instance "MCv_Jog_1".
Change the label "bLabel7[4]" in the 16th and 17th rows to "MCv_Jog_1.Error". In addition, comment out or delete the
argument "Error" setting of "MCv_Jog_1".

oo 0o 1 T O e OO D —

10
11
12
13
14
15
16
17
18
14

20
1

MCwv _Jog 1.JogForward = TRUE
Fébwis 1: JOG operation execution
MCw_Jog_1¢
fiwigi= fuis0001.fxisRef
/f JogForward:= blLabelB[0] .
JogBackward:= hlLakelB[1] ,
J¢ Done=» hlLabel7[0] .
/f Busv=» hLahel7[1] .
f hotive=» hlLabel7[2] ,
f/ Commandéborted=> blLabel7[3] ,
| 7/ Error=> blahel7[4] . @ Delete or comment out
ErrorlD=> ulahell
);
Aftxis 1t Error occurrence (MCv_Joz_1.Error turns nn.]'l_ Change "bLabel7[4]" to
HIF MOv_Jog_1.Error  THEM | "MCv_Jog_1.Error"

fiotore the error ID Tulahbelo) 1o ulabellT.
uLabell1l == ulLabel8 ;
FMD_IF;

4. without using the label "uLabel8", directly specify the input variable "ErrorID" of the FB instance "MCv_Jog_1".
Change the label "uLabel8" in the 18th and 19th rows to "MCv_Jog_1.ErrorID". In addition, comment out or delete the
argument "ErrorID" setting of "MCv_Jog_1".

MCv_Jog_1.JozForward == TRUE ;

Jfbwis 10 JOG operation execution
MCv_Joz_1(
fxisiz hxisOO01.hxisRef ,
Jf JogForward:= hLabelB[0]
JogBackward:= blLabelE[1]
S/ Done=» blLabel7[0] ,
/4 Busv=» blLabel7[1] ,
f4 betive=r hlabel7[7] .
/4 Commandbborted=> hlLabel7[3] ,
S Frrnr=> hlahel7[4] ,

LEvS

134

// ErrorlD=> ulabelf @ Delete or comment out

]

Jfbwis 1: Error occurrence (MCv_Jog_1.Error turns on.)

1VEaIF Wy Jog 1. Error  JHEN

AfStore the error 1D (MCw_Jog_1.ErrorID) in ulakelll. II Change "uLabel8" to
ulLabel 11 = MOv_Jog_|.ErrarlD ; 1 "MCv_Jog_1.ErrorID".
lEND_H';
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5. According to commenting out and deletion in steps 1 to 4, modify the program so that there is no error in syntax.

In this example, an unnecessary comma is deleted from the FB argument setting.

19 WCw_Jog_1.JogForward = TRUE ;
Z
3 Afhxis 1 JOG operation execution
4 MCw_Jog_1(
] fxisi= bxis0O01 . 4xisRef ,
B /f JogForward:= hlLahelB[0]
7 JogBackward:= bLaheIB[I]I e Delete the comma.
8 /f Done=» hLabel7[01 ,
99 // Busy=» hLabel7[11 ,
10, /f hetive=» blLabel7[2] ,
110 /S Conmandéborted=> blabel7[3] ,
12 /f Error=> hLahel7[4] .
138 £/ ErrorlD=> ulahelB
14 Vi
15
16: /fbxis 1: Error occurrence (MGv_Jog_1.Error turns on.)
1T3IF MCw _Jog 1.Error  THEN
18 Ji%tore the error ID (MGv_Jog_1.ErrorID) in ulabelll.
14 ulabel 11 = WGy _Jog_1.ErrorlD ;
200 [END_IF;
18 |
Point}3

If there are any labels that are no longer used in the entire project due to the direct specification of 1/0
arguments or the removal of unnecessary label assignments, delete the unused labels from the label editor.

4.5 Omitting Arguments and Utilizing Direct References
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4.6 Dividing a Circuit Block with a Large Number of
Instructions

Overview

If a single circuit block contains more than 100 instructions, dividing the instructions into multiple circuit blocks so that each
circuit block contains 100 or less instructions can reduce the instruction processing time. This can reduce the scan time.
Dividing a circuit block has the following benefit.

Improvement of program readability

By dividing a circuit block into multiple circuit blocks, improving the program readability.

Execution procedure

Using the following program as an example, this section describes the procedure for dividing a circuit block which contains
instructions for processes 1 to 9 (127 instructions) into multiple circuit blocks by process.

Write - 1 [ 2 [ 3 [ 4 [ s [ & [ 7 [ 8 [ o [ 1w [ 1t [ 12
SHA00
1 woy— | FNC Rardom
P ] o ol om_o_m_m_m._mh._m_m_m_wl_m_m_n_m| s a 3
S0
2 : o < K0 wRandom |- wRandorm K800 f———— - EMOVE [EiH D400 :
1 1
3 1 — L EVoVE SEE 002y
. 1
4 : — B EEs [SE] :
O 1 1
5 1 — [ EMOVE E223 RN ]
S | 1
6 : — o = ] D16 :
| 1
7 1 — -[_Evove EZ0 XN ]
ot 1 Process 1
8 : — ENOVE | Eagis DaZ4 :
1 1
9 1 — B £223 [ ]
[ | 1
10 : — EMOVE,  E9za (e :
1 1
11 1 — L EVoVE EZ01 [z
1 1
1 1
12 I  E— -{_EMOVE E3823 D440 I
1 1
13 1 ——— L EVoVE SEH oz |1
PN R (RN Sy Ry R P JU N AL ———==—-—h Processes 1to 9 are
R e e T n
14 1 — RT601  wiandom Hume WFardom __Ra200_J———— {EMovE Ea77s DAt |1 described in a single
S | 1 . .
1 ' circuit block
15 i e L Eviove ET85 oz X X
— ' (127 instructions).
16 I — EMOVE | Eaga7 %1 Process 2
1 1
17 !  EE— *‘ EMOVE E228 Da10 1
1 1
! EMCVE E: D16 !
s — o
- ' | T 0 ——  _— "
\\-——/W/\AT .
102 : — EMIOWE | Ea7E7 0416 : .
1 1 .
103 1 b EnovF ET58 I |1
[ . | 1
104 : — {LEMovE.  E9701 Dazd :
1 1
s — T —— 2 I
. , Process 9
106 : b [EWove. 97 ] :
1 1
107 1 E— {_ERDVE ET56 )
— 1 1
o 1 b [ 7o EEECH
1 S —
1 1
109 f — {_EriGVE Ei84 oz,
(S -_._._._.| .............................................. a J
110 (138) (END 1
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Operating procedure

1. Open the program, and add the contact "SM400", which is the same as the first row of process 1, at the position from
which the circuit block is divided (the beginning of process 2).

Write E 1] 2 [ _3 I i | _ s I 6 _ ] 7 L_8_ 1] s [ _10 u_ ] 12 .
Shizog
2 : < K0 o o= Tenten [T R = v 577/ ES775 5400 :
— 1 1
3 1 [_Evove ECE] DAz |1
1 1
1 1
4 1 [ EMOvE__ oma 5|,
L 1 1
1 1
5 . [ EvoWE ZE] 5,
— 1 1
6 1 { EMOVE__ 0 mais_|!
1 1
1 1
7 1 {_EMOVE E501 SER ]
L 1 ' Process 1
1 1
8 N LB e e,
R 1 1
9 : — [ Eow ] 5475 :
— 1 1
10 1 oMo oeo taz_|!
1 1
1 1
1 1 [_EvoWe 2] i
L 1 1
1 1
12 . [ EMOWE__ s 5|,
— 1 1
13 ! [ EMOWE EEE] taaz_|!
L 4
Start of ® SA00 "’ | !
— — < T80T whandam = wRardam _ KE0  f——————— L EMOWE . EETI0 a0
process 2
15 B0 ETE7 5a0Z
16 — o Eey D408
17 . = <5 E2E 5aT0
18 . = 5a18
1o | — RO E5E) i
- W\ L

2. Modify the line of the process 1 contact.

Write - ] ] I 4 ] 5 I 5 ] I I o L0 [ o [ 2
SMA00

2 —— < K wRandom | wRandorm F1800_j—————————{ EMOWE EZT 5 D400
j E—— = T 5] GEE] 0402
47 e M= 1 E3836 5408
57 1 EMoWE 2] 5410
s_ —————————{ EBMOWF E5520 D416
7_ ————————{ EBOWF E201 D418
E_ E—————— I =T 51 EE5a6 0424
s | — {EEE T |
1T E———— =5 EE920 LR
T E—— =T 5] E201 0434
; F———————{ EMoWE E5523 0430
: L { EMOWE E150 0432
| S0

14 |:| — < K160 wRandom |Hiseeds wRzndom K3200j———————— EMOWE EET70 D400
: ————————{ EMovE ET5.7 0402
16_ s B =T 51 EEga.T 04085
? ———— = ] EZ2E D410
: E——— = EgEaz 0416
? E———— e =0 E212 5418
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3. Repeat steps 1 and 2, and divide the circuit blocks by process up to process 9.

4 REDUCTION OF SCAN TIME
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- 1 2 I 3 | 4 I 5 I 6 | 7 I 8 I 9 [ w [ u [ =
EhL00
o | RHD wRandom

e B T R B e B P S S o —— o —— -

SM400
: @ < [0 wRandom|H <= wRandarn K800 f—— | EMOVE ES77E D400 :
1 o 1
' b [ Eow E188 ],
1 1
1 —_— [ EMOvE E3536 oIE |y
1 1
1 [ EMOWF E223 D410 1
1 1
! b [ Eow 3529 G
1 — |1
1 1
0 —_— {_EMOvE EZ01 oI,
1 1
] [ WO 3536 oizd |1
1 1
! [ Eiow £223 o | !
1 1
1 — 11
i —_— {_EMOvE E3525 CLER
1 1
' [ Ehiove E201 EIEZN Y
1 1
1 [ Eiow 3523 o3 |1
1 1
! L [ Eow EEE) I
A N R R R R e T T
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the circuit blocks

~ for each process
(15 instructions x 9
= 135 instructions).




4.7 Utilizing Label Initial Values

Overview

For labels or FB initial values that do not require constant modification in the program, setting the initial values in the label

editor instead of specifying them within the program can reduce the scan time.
Utilizing label initial values has the following benefit.

Improvement of program readability

The processes for specifying initial values within the program cab be omitted, improving the program readability.

Execution procedure

Using the following existing initial execution type program as an example, this section describes the procedure for setting the

initial values of global labels or FBs, which are currently specified within the program, in the label editor.
« Initial execution type program

I //Label _ln ! t lalize Initial values of Label1 and Lable2
2i Labell 1= 1; are specified.
3 Label? = 1;
4
he //FB initialize
B Movel Yelocity 1= 1000; Initial values of the FB "Move1"
7 Movel.hcceleration = 100; are specified.
8 Movel.Deceleration := 100;
* Global label
e
|<Fi\ter> ‘ Easy Dizplay Dizplay Setting Check
Label Marne Data Twpe Glass Assizn (Device/Label) Initial Walue Constant
1 Label1 word [Unsiened]/Bit Strine [16-bit] WAR_GLOBAL hd
2 |Lsbel? word [Unsigned]/Bit String [16-bit] . |vAR GLOBAL -
3 Maovel MG Miovedbzolute .. |WAR GLOBAL -

Operating procedure

1. Open the global label editor and set the same initial values as those specified in the initial execution type program in
"Label1" and "Label2".

* Label1: 1
* Label2: 1
e,
|<Fi\ter> | Easy Display Digplay Setting Check
Label Marme: Data Type Class Assign (Device/Label) Ioitial Wale= Constant

1 Labell word [Ungsizned]/Bit String [16-bit] .. |vAR GLOBAL - 1

2 Label2 ord [Unsizned]/Bit String [16-bit] .. |vAR GLOBAL - 1

2 |Movel MG MoveAbsolute .. |vAR GLOBAL hd

Point/°

If the "Initial Value" column is not displayed, click the [Show Details] button to display it.

2. Click the [Display Setting] button.

| T
|<Fi\ter> | Ezsy Display Check
Label Mame Datz Type Glass Assien (Device/Label) Initial Value Congstant
1 |Labell iord [Unzigned]/Bit String [16-bit] .. |VAR GLOBAL > 1
2 |Lsbel? word [Ungsizned]/Bit String [16-bit] . |vAR GLOBAL - 1
3 hovel hAC Movelbsolute .. |WAR GLOBAL -
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3. Change [Display Area] under [Extended Display Setting] to "Show Always", and then click the [OK] button.

Display Setting >
B Column ltem ~
Label Name Display
Data Type Display
Class Display E
Assign (Device/Label) Display z
Initial Value Display B
Constant Display z
System Label Relation Display z
System Label Name Display z
Attribute Display z
Remark Display E
Access from External Device Display
Multiple Comment E
B Extended Display Setting
Show Always ﬂ
B System Label Setting ha

Gancel

4. Select the global label "Move1" and set the same initial values as those specified in the initial execution type program in

the "Initial Value" column in the extended display area.
* Velocity: 1000
+ Acceleration: 100
 Deceleration: 100

%GIDbaI [Global Label Setting] * 4 b~
|<Fi|ter> | Easy Display Digplay Setting Check.
Label Name Data Type Class Assign (Device/Lahel) Initial Walue &2
1 |Label itord [Unsigred /Bit String [16-bit] | . [VAR GLOBAL - 1
Label® Whord [esioned /B Stelne [A_bit] ELGLOBAl z 1
3 howvel S _Movedhbsolute . VAR GLOBAL -
a -
v
< >

Extended Display: Show &lways

Mowe 1

§ ks &il- Movel( MC_MoveAbsolute ) v
Label Name Data Type Initial YWalus English{Display Targst) N
Axiz AXIS REF Auxiz information
Execute Bit Execute command
ContinuousUpdate Eit Continuous update
Position FLOAT [Double Precisiond Target position
Welocity FLOAT [Double Precision] 1000 elocity
Acceleration FLOAT [Double Precision] 100 Acceleration
Deceleration FLOAT [Double Precision] 100 Deceleration
.(I::rl-( FI O AT IDAhls Pracisian ek — v
Auto Filing Use Bit Specification

5. Open the initial execution type program in which the initial values are specified and delete the processes that specify the
initial values.

@ Delete

[ [en e g R e

78 4 REDUCTION OF SCAN TIME
4.7 Utilizing Label Initial Values



5 OPTIMIZATION OF MOTION CONTROL

Motion control can be optimized by accelerating specific axes in multi-axis control or by synchronizing user programs with
motion control.
This chapter describes techniques for optimizing motion control.

List of techniques

The following table lists the techniques described in this chapter.

Item Description Reference

Increasing speed of specific axes | Using the multiple cycle setting function, accelerate only the axes that =~ Page 79 Increasing Speed of Specific
using multiple cycle setting require high-speed control in multi-axis control. Axes Using Multiple Cycle Setting
Synchronizing user programs and | Synchronize the cycles of user programs and motion operations in =~ Page 84 Synchronizing User Programs
motion operations multiple cores to synchronize the update timing of variables. and Motion Operations

5.1 Increasing Speed of Specific Axes Using Multiple
Cycle Setting

Overview

If certain axes require high-speed control in a motion program for performing multi-axis control, the multiple cycle setting

function can be used to set the cycle for each axis. This allows the axes that require high-speed control to be controlled with
shorter operation cycles. Additionally, in a multi-axis configuration, the overall control load can be adjusted.

Point ;>

This technique is more effective when combined with the techniques for accelerating CC-Link IE TSN. For
accelerating CC-Link IE TSN, refer to the following.
[~ Page 95 INCREASING SPEED OF CC-Link IE TSN COMMUNICATION

Execution procedure

Using the following axis configuration as an example, this section describes the procedure for accelerating specific axes with

the multiple cycle setting function.

¥ |MB| 0 rostStaton| 0 Master Staton 192.168.4.253 <
B : ™G 1 Remote Station 24 20 [ <Detai Setting>  <Deta Setting>  192.168.4.1 No Setting Synchronous. Basic Period
B | 2 wise 2 Remote Station 2 20 []  <DetaiSeting>  <Detai Settng> 192.168.4.2 No Setting Synchronous Basic Period
B | : mrisc 3 Remote Station 24 20 [  <Detai Setting>  <Detal Setting>  192.168.4.3 No Setting Synchronous Basic Period
4 MRASG 4 Remote Station 2 20 [0 cDetsiSeting>  <Detsi Settng> 192.168.4.4 No Setting Synchronous Basic Period
B |5 mass 5 Remote Staion 24 20 [0 <DetaiSeting>  <Detail Settng>  192.166.4.5 No Setting Synchrenous Basic Period
6 MRISG 6 Remote Staton 2 0 [0 <DetsiSetting>  <Detai Setting> 192.168.9.6 No Setting Synchronous Basic Period
7 MRISG 7 Remote Station 2 20 [0  <DetaiSeting>  <Detai Settng> 192.168.4.7 No Setting Synchronous Basic Period
B. 8 ™RI5 8 Remote Station 24 20 [0 <DetsiSetting>  <Detal Setting> 192.168.4.8 No Setting Synchronous. Basic Period
B | s wiss 9 Remote Station 2 20 [0 <DetaiSeting>  <Detai Settng>  192.168.4.9 No Setting Synchronous Basic Period
B, | 10 MRIsG 10 Remote Station 24 20 [ <DetaiSetting>  <Deta Setting> 192.168.4.10 No Setting Synchronous Basic Period .
1L WRISG | 11 Remote Staton » n O] <oetmiseting>  <Detsl settng> 192.168.4.11 NoSettng  Synchronous Basi period MR-J5-G with
| B | 2 wmase tion 2 [ <Detal Seting> ng> 192.168.4.12 ng  Synchronous . .
— . € communication cycle
40 Remote staton 24 » il Setting>  <Detai Seting> 19Z No Settng = Basi Perod "Basic Period" x 50
B. | 4 MRI56 | 41 Remote Staton 2 20 [0 <Detoi Seting>  <Detal Setting>  192.168.4.44 NoSettng  Synchronous Basic Period
2 MRISG 42 Remote Station 2% 0 [0 <DetaiSeting>  <Detai Settng> 192.168.4.42 No Setting Synchronous Basic Period
B MRISG 43 Remote Staton 2 20 [0 <DetaSeting>  <Detail Settng> 192.168.4.43 No Setting Synchronous Basic Period
B.  # M5 44 Remote Station 24 20 [  <DetsiSetting>  <Detail Setting> 192.168.4.94 No Setting Synchronous. Basic Period
B | s w56 45 Remote Station 2 20 [0 <DetiSeting>  <Detai Setting> 192.168.4.95 No Setting Synchronous Basic Period
B, % MRIsG 46 Remote Station 24 20 [ <DetaiSetting>  <Deta Setting> 192.168.4.46 No Setting Synchronous Basic Period
47 MR-I5G 47 Remote Staton 2 20 [0 cDetsiSeting>  <Detai Settng> 192.168.4.47 No Setting Synchronous Basic Period
B |4 w356 | 4 Remote Staton 2 20 [0 <Detai Seting>  <Detal Setting>  192.168.4.48 NoSettng  Synchronous Basic Period
9 MRISG 49 Remote Station 2% 0 [0 <DetaiSeting>  <Detai Settng> 192.168.4.99 No Setting Synchronous Basic Period
50 MR-I5G 50 Remote Station 24 20 []  <Deta Seting>  <Detail Settng> 192.168.4.50 No Setting Synchronous Basic Period v J
< >

In this example, the communication cycles of the MR-J5-G are set as follows.

Station No. Communication cycle
1t05 Basic Period

6 to 20 Normal-speed

211050 Low-speed
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Operating procedure
1. Open module parameters (CC-Link IE TSN).

O Navigation window = [Parameter] = Model name = [Module Parameter (Port 1/2: CC-Link IE TSN)] = Double-click
[Module Parameter (CC-Link IE TSN)]

-

MNavigation g x

S | B | &8 ||an -

Parameter
-64
PU Parame

Card Parameter
™ Add-on Parameter
& Module Informa

2. In the basic settings, configure the network configuration settings.

O [Basic Settings] = [Network Configuration Settings (CC-Link IE TSN Configuration)] = Double-click <Detailed Setting>
of [Network Configuration Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) B

Setting Item List

Item

Settine -~

[t the Satiing Giem to Search | 8] | Ntwork Gonfieuration Settines (GG-Link IE TSN Gonfiguration)
- Network Configuration Seitngs | <Detailed Setting> ;|:|I
BF =l Refresh Settings
-1}y Required Settings N Tefreih_rﬁett\nss <Detailed Setting>
= Bazic Settings CIRERT R =
- MNetwork Gonfiguration Settings (GG-Link IE TSN G| || Metwark Tapalogy Line./Star
- {§ Refresh Setting (-] GCommunication Period Setting
MNetwork, Topology =] Bazic Period Setting
Communication Period Setting -~ Setting in Units of lus Mot Set
Gonnection Device Information - Gommunication Period Interval Settine (Do not Set it in Units o 200000 us
- “H FEVIFB S;a“_m Setting - Gommunication Period Interval Setting (Set it in Units of lus) 200000 us
= Application Settines - System Reservation Time 2000 us
- Cyclic Transmizsion Time 100000 u=
. Transient Transmission Time 48000 us -
Set parameters of device stations {the number of points and assignment of link devices) in the master station.
< >
. Check Restore the Default Settings
Item List  Find Result
faply
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3. Setthe communication cycle of each axis in the "Communication Period Setting" column in the "CC-Link IE TSN
Configuration" window.

§E} CC-Link IE TSN Configuration (Start /0: 0000)
i CC-LinkIETSN Configuration  Edit  View Close with Discarding the Setting Close with Reflecting the Setting
Connected/Disconnected Module Detection Detailed Display
Mode Setting: Online (Unicast Mode) Assignment Method:
ry No. | Model Name Parameter Automalic Seting | PDO Mapping 1P Address | Submet | Default | Reserved/Error |Network Synchronous | Communication Periodl Station Information | G
Setting Mask | Gateway | Invalid Station Communication | Alias ‘ Comment | Station-specific mode sm-ng|
¥ HB | 0 HostStation 192.168.4.253
B. | 1 mrasG [0 <Detail Setting>  <Detail Setting>  192.168.4.1 No Setting Synchronous v Motion Mode
|!L, 2 MR-15G O <Detail Setting>  <Detail Setting>  192.168.4.2 Mo Setting Synchronous Basic Period Mation Mode
B. 3 mrIsc [0 <Detsil Setting>  <Detall Setting>  192.168.4.3 Mo Setting Synchronous Basic Period Motion Mode
B. 4+ mrisc [ <Detai Setting>  <Detail Setting>  192.168.4.4 Mo Setting Synchronous Basic Period Motion Mode
B. s mrasc [ <Detai Setting>  <Detail Setting>  192.168.4.5 Mo Setting Synchronous Basic Period Motion Mode
B. & MrIsc [0 <Detsil Setting>  <Detall Setting>  192.168.4.6 Mo Setting Synchronous Mormal-Speed Motion Mode
B, 7 mrisc [0 <Detsil Setting>  <Detail Setting>  192.168.4.7 No Setting Synchronous Normal-Speed Motion Mode
B. s mrisc [0 <Detai Setting>  <Detail Setting>  192.168.4.8 Mo Setting Synchronous Normal-Speed Motion Mode
2] o Mpass m etz Gatina~  ~Natwl Satina~ 107 162 40 N Sattind Samehrane e Nermzl Snasd Mntinn Mads v
< >
] [ STA#1 STA%2 STA#3 STA#4 STA%5 STA#6 STA%7 STA#8 STA%9 STA#13 STAZ14 STA#1!
L | | | | | | | | | | | |
as . . ' ' . ' ' . . ' ' .
L 1 Ui 1] L ] (1] (1] U (1] (1] 1]
H H H H H B H H H B B H
= = = = = = = = = = = =
MR-I5G | MR-I5G MR-J5G  MR-J5G  MRJSG MR-J5G  MR-I5G  MRISG  MR-ISG MR-J5G  MR-J5G MR-JS4
< >
Station No. Communication cycle
1to5 Basic Period
6 to 20 Normal-speed
21 to 50 Low-speed

Point}3

The fixed scan interval for the basic period and multipliers for the normal-speed and low-speed can be set in
[Communication Period Setting] displayed by selecting the following items: [Module Parameter (CC-Link IE
TSN)] = [Basic Settings]

Precautions

Depending on the communication speeds of the master station and remote stations, specific communication cycles cannot be
set. For the communication speed settings for the master station and remote stations, refer to the following manual.
L[TIMELSEC MX Controller (MX-R Model) User's Manual

4. Click the [Close with Reflecting the Setting] button.

BB CC-Link IE TSN Configuration (Start 1/0: 0000)

i CC-LinkIETSN Configuration  Edit  View Close with Discarding the Settinglclusewim Reflecting the Setting I

Connected/Disconnected Module Detection Detailed Display
Mode Setting: Online (Unicast Mode) Assignment Method:
ry Parameter Automalic Seting | PDO Mapping Subnet | Default | ReservedjError |Network Synchronous | Communication Period | Station Information | G
No. | Model Name TP Address
Setting Mask | Gateway | Invalid Station Communication Setting | Alias ‘ Comment | Station-specific mode setting |
¥ HB | 0 HostStation 192.168.4.253
B. | 1 mrasG [0 <Detail Setting>  <Detail Setting>  192.168.4.1 No Setting Synchronous v Motion Mode
|!L, 2 MR-15G O <Detail Setting>  <Detail Setting>  192.168.4.2 Mo Setting Synchronous Basic Period Mation Mode
B. 3 mrIsc [0 <Detsil Setting>  <Detall Setting>  192.168.4.3 Mo Setting Synchronous Basic Period Motion Mode
B. 4+ mrisc [ <Detai Setting>  <Detail Setting>  192.168.4.4 Mo Setting Synchronous Basic Period Motion Mode
B. s mrasc [ <Detai Setting>  <Detail Setting>  192.168.4.5 Mo Setting Synchronous Basic Period Motion Mode
B. & MrIsc [0 <Detsil Setting>  <Detall Setting>  192.168.4.6 Mo Setting Synchronous Mormal-Speed Motion Mode
B, 7 mrisc [0 <Detsil Setting>  <Detail Setting>  192.168.4.7 No Setting Synchronous Normal-Speed Motion Mode
B. s mrisc [0 <Detai Setting>  <Detail Setting>  192.168.4.8 Mo Setting Synchronous Normal-Speed Motion Mode
2] o Mpass m etz Gatina~  ~Natwl Satina~ 107 162 40 N Sattind Samehrane e Narmal Snasd Mntinn Mads v
< >
1 [ STA#1 STAZ2 STA#S STA#4 STA%S STAZE STA#7 STA%8 STAZ9 STAZ1C STA# STA#12 STA#13 STA#14 STA#1!
L | | | | | | | | | | | | | | |
as . . ' ' . " ¥ . . ' ' . ' ' .
L 1 Ui 1] L ] (1] (1] U (1] (1] 1] (1] (1] 1]
H H H H H B H H H B H H B B H
= = = = = = = = = = = = = = =
MR-15-G MR-15-G MR-15-G MR-J5-G MR-15-G MR-15-G MR-J5-G MR-15-G MR-15-G MR-15-G MR-15-G MR-15-G MR-15-G MR-J5-G MR-154
<
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5. clickthe [Apply] button to apply the setting.

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN)

|Input the Setting Item to Search

Item
| IE' = Network Gonfiguration Settings (CG-Link IE TSN Confieuration)

B

Settine -~

- Network Configuratior Scifngs
= Refresh Settines

-7 Required Settings
{§9 Basic Settines

- Refresh Setting

Metwork Topaology

Communication Period Setting

Connection Device Information
- Device Station Setting

{8 Application Settines

<

- g Network Gonfiguration Settings (GG-Link [E TSN G

- Refresh Settings
[=] Network Topoloey

<Detailed Setting>

 Metwork Topology LinesStar
[ Communication Period Setting

=) Basie Period Setting

- Bettine in Units of Tus Nat et

Communication Period Interval Setting (Do not Set it in Units o 200000 us

Communication Period Interval Setting (Set it in Units of lus) 200000 us

System Reservation Time 2000 us

Cyclic Transmission Time 100000 u=
48000 us

Tranzient Tranzmission Time

Explanation

Set parameters of device stations {the number of points and assignment of link devices) in the master station.

Item List  Find Result

6. set parameters for each axis.

Check Restore the Default Settings

foply

7 Navigation window = [Motion Setting] = [Axis] = Double-click any axis

"

Mavigation

SEdiE « P -

0 x

sdule Configuration
H ™ Program

= FB/FUN

stem Setting
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7. Set the control cycle setting of each axis to "0: Automatic setting" (default).

O Axis type to be set = [Basic Parameter] = [Control Cycle Setting]

Axis Parameter Setting

ting Item List

Setting Tterm

|Input the Setting Item to Search

E B2

|

-4l Real Drive Axis

Axiz Information

Bagzic Parameter

-~ Station Address Setting
fixiz Type Setting
Axiz Emulation Enabled
Contral Cycle Setting
Object Data
Absolute Pogition Gontral Setting
Current Position Restore Referenc
Ring Gounter Enabled Selection
Ring Counter Upper Limit Yalue
Ring Gounter Lower Limit Walue
Fosition Gommand Unit
Fosition Gommand Unit String
Welocity Gammand Unit
Welocity Bias Value
Driver Unit Gonversion Mumerator

- Driver Unit Conversion Denominat
Limit Parameter

j..

b elocity Limit

H- Homing

|- Stop
< I >
Ttem List Find Result

Select Folder

Dizplay All Data

Ttem | Aig0o] Axiz0n2 Axis00g ~

(= Axis Information Set Axis Information
oo fxiz No. 1 2 H]
Q Bazic Parameter Set Basic Parameter

Station Address Setting 10216841 19216542 19216043

- iz Type Setting 0:Real Drive Axis 0:Real Drive Axis 0:Real Drive Axis
Axis Emulation Enabled : 1:Dizabled
Contral Cyde Sctting F‘ O:Automatic setting 0:Automatic zetting I

Object Data
- Abszolute Position Gontral § - 1:Automatic Setting (Acquir - -Automatic Setting (fcquin - Automatic Setting (Acqui
- Gurrent Position Restore F -1:Automatic judgement
- Ring Counter Enabled Sele :Dizabled

Ring Counter Upper Limit * 100000000000 pulse
- Ring Counter Lower Limit * - 100000000000 pulse

- T:hutomatic judgement
0:Dizabled
100000000000 pulse

- 100000000000 pulse

- 1:Automatic judeement
[:Digabled
100000000000 pulse
-10000000000.0 pulse

w

<Axiz Parameter Gonstants
fxiz Prionst OperationCycle
Set the control operation cycle.

[Setting ranee]

0 Automatic setting

1: Operate in the first operation cycle

- Operate in the second operation cycle
& Operate in the third operation cycle

| Restore the Default Settings |

Apply

8. i you change any setting in step 7, click the [Apply] button to apply the setting.

Axis Parameter Setting

ting Item List

|Input the Setting Item to Search

|

Real Drive Axiz

Axiz Information

Bagzic Parameter

-~ Station Address Setting
fixiz Type Setting
Axiz Emulation Enabled
Contral Cycle Setting
Object Data
Absolute Pogition Gontral Setting
Current Position Restore Referenc
Ring Gounter Enabled Selection
Ring Counter Upper Limit Yalue
Ring Gounter Lower Limit Walue
Fosition Gommand Unit
Fosition Gommand Unit String
Welocity Gammand Unit
Welocity Bias Value
Driver Unit Gonversion Mumerator

- Driver Unit Conversion Denominat
Limit Parameter

j..

b elocity Limit

H- Homing

|- Stop
< I >
Ttem List  Find Result
Precautions

Select Folder

Dizplay All Data

Ttem | Aig0o] Axiz0n2 Axis00g ~
(= Axis Information Set Axis Information
Axis Mo 1 2 H]
Q Bazic Parameter Set Basic Parameter
Station Address Setting 10216841 19216542 19216043
- iz Type Setting 0:Real Drive Axis 0:Real Drive Axis 0:Real Drive Axis
- Axis Emulation Enabled  (:Dizabled 01:Dizabled l:Dizabled

Countraf Cydle Sciting
Object Data
- Abszolute Position Gontral § - 1:Automatic Setting (Acquir - -Automatic Setting (fcquin - Automatic Setting (Acqui
- Gurrent Position Restore F -1:Automatic judgement
- Ring Counter Enabled Sele :Dizabled

Ring Counter Upper Limit * 100000000000 pulse
- Ring Counter Lower Limit * - 100000000000 pulse

utomatic setting 0:Automatic setting I:Automatic setting

- T:hutomatic judgement
0:Dizabled
100000000000 pulse

- 100000000000 pulse

- 1:Automatic judeement
[:Digabled
100000000000 pulse

- 100000000000 pulss w

<Axiz Parameter Gonstants
fxiz Prionst OperationCycle
Set the control operation cycle.

[Setting ranee]

0 Automatic setting

1: Operate in the first operation cycle

2 Operate in the second operation cycle
& Operate in the third operation cycle

Restore the Default Settings

Apply

When performing synchronization control between axes with different cycles, there are some restrictions. For details, refer to
the following manual.
LTIMELSEC MX Controller (MX-R Model) User's Manual

5 OPTIMIZATION OF MOTION CONTROL
5.1 Increasing Speed of Specific Axes Using Multiple Cycle Setting

83



5.2 Synchronizing User Programs and Motion
Operations

Overview

The controller executes user programs and motion operations in parallel on multiple cores. Therefore, accessing variables
used in motion operations (such as AxisName.Md.SetPosition updated by the motion function part) from user programs with
execution cycles different from the motion operation cycle may lead to unstable variable update timing.

When the variable update timing is important, create a program synchronized with the motion operation cycle to synchronize
the variables used in the user program and motion operations.

Program synchronized with the motion operation cycle

By using the start of the network communication cycle as the reference point, the program execution cycle can always be
synchronized with the motion operation cycle in the execution order of program — motion operation.

The following table lists the combinations of network communication cycles and programs to be synchronized with the motion
operation cycle.

Motion operation cycle | Network communication cycle | Program to be synchronized

to be synchronized Execution type Trigger type Execution cycle

1st operation cycle Basic cycle Event Network communication Basic cycle

cycle synchronization

2nd operation cycle Normal-speed cycle Normal-speed cycle

3rd operation cycle Low-speed cycle Low-speed cycle

Execution procedure

Using the variables "AxisName.Md.SetPosition" (Command current position) and "AxisName.Cd.VelocityOverride" (Velocity
override factor) as examples, this section describes the procedure for synchronizing the execution timings of these variables
with the program.

Operating procedure

1. Open a global label editor and define global labels for saving the variables "AxisName.Md.SetPosition" and
"AxisName.Cd.VelocityOverride" (hereafter referred to as temporary labels).
In this step, temporary labels are defined as follows.

|<Fi|ter> | Eazy Display Dizplay Setting GCheck
| abel Mame Data Twie Gz
1 temp Mo rmals peed_Read_Axis0001 _SetPaosition FLOAT [Double Precision] .. |WAR_GLOBAL hd
2 termp Marmals peed Write_Axis0O001 VelocityOverride  |FLOAT [Double Precision] L |WAR GLOBAL A
8 temp LowSpeed_Read_Axis000 _SetPosition FLOAT [Double Precision] .. |WAR_GLOBAL hd
4 temp Lows peed Write_Axis0001 WelocityOwverride FLOAT [Double Precision] o |WAR GLOBAL A
No. | Label name Data type Class Remarks
1 temp_NormalSpeed_Read_Axis0001_SetPosition FLOAT [Double Precision] | VAR_GLOBAL | Acommand current position temporary label

for accessing the normal-speed cycle

2 temp_NormalSpeed_Write_Axis0001_VelocityOverride | FLOAT [Double Precision] | VAR_GLOBAL | A velocity override temporary label for
accessing the normal-speed cycle

3 temp_LowSpeed_Read_Axis0001_SetPosition FLOAT [Double Precision] | VAR_GLOBAL | A command current position temporary label
for accessing the low-speed cycle
4 temp_LowSpeed_Write_Axis0001_VelocityOverride FLOAT [Double Precision] | VAR_GLOBAL | A velocity override temporary label for

accessing the low-speed cycle
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2. Newly create an event execution type program block whose basic cycle is to be synchronized with the motion operation.

O Navigation window = [Program] = Right-click [Event] => [Add New Data]

Navigation

Wodule Configuration

= ||‘: Pro gram
il Initial

= % Scan
iy, Fio

Scan

fifl Stanc

ik N

i Unregistered Program
&= FB/FUN

ion Type

3. Configure the following settings, and then click the [OK] button.

" Add New Data.. Ins

Program Setting...
Expand/Collapse Tree  »

Mew Data

s

Basic Setting
Data Type
(Data Name)

Detail Setting
Program Configuration
Program Language
Program file
Execution type

Program file for add destination

[} Program Block
Fer_basic_cycle_synchronization

[~]

[& s

Event
<Same as data name>

e =l

Cancel

Item

Setting

Data Type

Program Block

(Data Name)

For_basic_cycle_synchronization

Program Language

ST

Execution type

Event

Program file for add destination

<Same as data name>

Point}3

To match the program file name and program block name when creating a new program file and program

block, setting "Program file for add destination" to "<Same as data name>" when creating a program block
creates a program file with the same name.
This can omit the creation of a new program file.
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4. Click the [OK] button.

MELSOFT GX Works3 X

program with the following settings.
- Trigger Type: Bit data is ON [TRUE)
- Trigger Device: SM401

o The newly created program file will be registered to event

To change the trigger type and trigger conditions, please change
them from the Program Setting of CPU Parameter.

5. Open the program body of the program block created in step 3 and write the following processes for synchronizing the
variables with the basic cycle.

1i f/Basic cvecle Sawing processing for readingfwriting
2
3 S/Save the variahle in the temporary label of the medium speed (cvecle time: four times the bhasic cvcle) crcle.
$EIF MotionSvsten.Md.SvestemBaseCvele_Counter MOD 4 = 1 THEN
5 //Read
] temp_NormalSpeed _Read_#Axis0001 _SetPosition = Axis0001.Md.3etPositions
7 fiMrite
8 fwig0001.Cd YelocityOverride = temp_NormalSpeed Write_bxis0001 _VelocityOverride;
95 [END_IF;
1
11: //Save the variahle in the temporary label of the low speed (cvcle time: 1B times the basic cvcle) cvcle.
12:81F MotionSysten.Md.SvstenBaseCvcle_Counter MOD 16 = 1 THEN
13 //Read
14 temp_Lowspeed _Read_dxis0001 _SetPasition = Axis0001.Md.5etPasitian;
15 fMrite
16 faig0001.Cd MelocityOverride = temp_Lowipeed Write_fwis0001 VelocityOverride;
17 [END_IF;
Row Processing
3rd to 9th When accessing the axis label of an axis controlled in the 1st operation cycle from a program with a normal-speed cycle (4 times the basic
cycle), execute the saving and restoration processes in cycles in which the remainder obtained by dividing the system basic cycle counter’! by
4is1.

* At reading: Save the value of the variable "AxisName.Md.SetPosition" in the temporary label.
« At writing: Restore the value of the temporary label in the variable "AxisName.Cd.VelocityOverride".

11th to 17th When accessing the axis label of an axis controlled in the 1st operation cycle from a program with a low-speed cycle (16 times the basic cycle),
execute the saving and restoration processes in cycles in which the remainder obtained by dividing the system basic cycle counter”! by 16 is 1.
* At reading: Save the value of the variable "AxisName.Md.SetPosition" in the temporary label.

« At writing: Restore the value of the temporary label in the variable "AxisName.Cd.VelocityOverride".

*1  The system basic cycle counter (System.Md.SystemBaseCycle_Counter) is a counter that increases its value by 1 at basic cycle
intervals of the network and returns to 1 when the cycle exceeds the least common multiple of each motion operation cycle. This counter
can be used to check the execution timing of each motion operation cycle process.

For details, refer to the following manual.
LTIMELSEC MX Controller (MX-R Model) User's Manual
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6. Referring to steps 2 to 4, create event execution type program blocks to be synchronized with the normal-speed cycle
and low-speed cycle.

= ||‘: Pro gram
fif1 Initial
= %1 Scan

ocal L
ProgramBody

7. Open the event execution type program blocks to be synchronized with the normal-speed cycle and low-speed cycle
created in step 6, write the following processes for setting a value in the variable "AxisName.Cd.VelocityOverride" in
accordance with the value in "AxisName.Md.SetPosition".

» Event execution type program to be synchronized with the normal-speed cycle

19 F/If Wd.SetPosition of Axis0001 that operates in the first operation cyvcle is 1000.0 or less
21 S7%et Cd.VWelocitvOverride of AxisO001 that operates in the first operation cycle to 10.0.
JEIF temp_Hormalipeed_Read_fxis0001 _SetPosition <= 1000.0 THEM
4

5

temp_NormalSeeed Write Axis0001 YelocityOverride == 10.0;
END_IF;

» Event execution type program to be synchronized with the low-speed cycle

19 JF1f Md.SetPosition of Axis0001 that operates in the first operation cvcle exceeds 1000.0
21 S5t CdVelocityOverride of AxisO001 that operates in the first operation cycle to 5.0.
3IBIF temp HormalSpeed Read Axis0001 SetPosition > 1000.0 THEN
4

]

temp_HormalSpeed Write Axis0001 VelocitvOQverride = 5.0;
END=IF;

8. Open CPU parameters.
O Navigation window = [Parameter] = Model name = Double-click [CPU Parameters]
B L Parameter

tem Farameter

) Add-on Parameter
%, Module Information

H:Et Motion Setting
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9. To change the trigger setting for the event execution type programs, open the program setting.

O [Program Setting] = Double-click <Detailed Setting> of [Program Setting]

MXR300-64 CPL Parameter n

ting Item List

|Input the Setting Item to Search | lil

Program Settne
Pragraas Sty | <Detailed Setting>
= FB/FUMN File Setting

FE/FUN File Setting

<Detailed Setting

Operation Related Setting
Interrupt Settines
Service Processing Setting

=] ﬁ Program Setting
9 Prosram Settine

FE/FUN File Setting Set to change the program name, program execution order, execution type, Execution Core Setting, Refresh s
Routine Settine Group Setting, and Setting of Device/File Uze Cr Mat.
Advanced Setting [Program Mame Setting Range]
Within 60 Characters w7

E— Check ‘ ‘ Restore the Default Settines
Item List  Fin sU

fApply

10. Double-click the "Detailed Setting Information" column of the event execution type programs created in this procedure.

MXR300-64 CPU Parameter ﬂ

thing Item

Change Execution Order
[ it

| Lipi ‘ | Sort by Execution Gore
= Dicwar( i)

=] Mame Setting Execute

Execution Type

Program Mame | | Tnterrupt

. ~
Operation Related Setting Order | Type | Detailed Setting Information | Priority i (2 EEi
]ntarrupt Setting§ ) 1 MAIN Scan Baszic Core

Eelrvg:e“?rocessmg Setting 2z For basic_cyele_synchronization Event Baszic Gare
hl;eianey/l;gewce Sstting 3 For_normal_speed_cycle_synchranization  Event | Bit OM.Da Not Clear:SM401 Basic Core

& RAS Settine 4 For_low_speed cycle_synchronization Event § Bit OMN:Do Not Glear:SM401 Basic Core

ﬁ Program Setting 8
Proeram Setting fi -

FE/FUN Fils Setting 7 [ ]
Fouting Setting )
Advanced Setting q

Set the program name to uze, program execution order, execution type and execution core

Set to chanee the Refresh Group Setting, To Use or Mot to Use Device/File

To use the Refresh Group setting, setting refresh group through module parameter is required for each module
Change the interrupt priority in ‘Tterrupt Priority Setting' of ‘Tnterrupt Settings'

Set the details when Fixed Scan and Event are set as execution type

(Detailed setting information iz shown after setting the detailed setting )

[Program Mame Setting Range]

= Check | | Restare the Default Settines
Trem Ligt  Find Result

Apply

5 OPTIMIZATION OF MOTION CONTROL
88 5.2 Synchronizing User Programs and Motion Operations



11. set "Trigger Type" and "Network Communication Period Synchronization" as follows in accordance with the program
contents, and then click the [OK] button.

Event Execution Type Detailed Setting X

Ttem Setting |
= Frgger Type Network Communication Period Synchronization . I

Interruption Occurrence
= UM of Bit Data (TRUE} SMA01
Clear Output and Current Value of Timer Do Mot Clear
= Pazzing Time

Unit ms
Clear Output and Current Value of Timer Do Mot Clear
Metwork, Communication Period Synchronizationl Synchronize with Bagic Period I

Set the trigeer type of eent execution type program to 'Tnterruption Occurrence’, 'OM of Bit Data ~
{TRUEY, 'Pazsing Time' and 'Network Communication Period Synchronization'.

{13 Whhen zettineg Tnterruption Occurrence’
Set the trigger interrupt pointer.

[Setting range]
10 to [15, 128 to 131, 148 149, 150 to 11023 v

oK Cancel

Program Trigger type Network communication cycle synchronization

Event execution type program to be synchronized with the basic | Network Communication Synchronize with Basic Period
cycle Period Synchronization
("For_basic_cycle_synchronization" in this procedure)

Event execution type program to be synchronized with the Synchronize with Normal-Speed
normal-speed cycle
("For_normal_speed_cycle_synchronization" in this procedure)

Event execution type program to be synchronized with the low- Synchronize with Low-Speed
speed cycle
("For_low_speed_cycle_synchronization" in this procedure)

12. Click the [Apply] button to apply the settlng

MXR300-64 CPU Parameter B

Setting tem List Setting tem

Chanee Execution Order

L i UpliD oy Bt e

o 5 Downi )
= name Setting Ereute
7] Operation Related Setting Order
Tnterrupt Settings
Service Processing Setting
i File Setting
Memory /Device Setting
il RAS Setting
=-#5 Program Setting
- (@ Program Setting
FB/FUN File Setting
Routing Setting
fidvanced Setting

| Execution Type | Tnterrupt
| Type ‘ Detailed Setting Information | Priority
MATN Scan Bazic Gore
For_basic_cvcle_synchronization Event MNetwork Communication Period Synchronization:Synchronize with Bagic Period 10 Bazic Core
For_normal_speed_cycle synchronization  Event  Wetwork Communication Period SynchronizationSynchronize with Normal-Speed (11 Basic Core
For_low_speed_cycle_synchronization Event :Hetwork Gommunication Period Synchronization:Synchronize with Low-Speed E 12 Easic Core

. LA
Execution Care Setting

Program MName

oo oo o r

Set the program name to use, proeram execution order, execution type and execution core. ~
Set o chanee the Refresh Group Settine, To Use or Not to Uss Device/File

To uze the Refresh Group settlng setting refresh eroup through maodule parameter iz required for each module

Chanee the interrupt priority in ‘Tnterrupt Priority Setting’ of Tnterrupt Settines’

Set the detaile when Fixed Scan and Event are et az execution type.

(Detailed setting information is shown after setting the detailed setting

[Proeram Mame Setting Ranee]

H Check Restore the Default Settings
Hem Lizt  Find Result
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Precautions

* When the temporary labels used for saving are accessed from a program with a higher priority than the program performing
the saving and restoration processes, use the DI and El instructions to execute the saving and restoration processes in the
interrupt disabled state.

Ve e prpreecine for readingfuriting

20/ /Interruption prohihition

FYOICTRUED ;

4 FTnave tnhe variapte 1notne tenporary labhel of the low speed (cvcle time: 16 times the hasic cvecle) cvele.
2iEIF MotionsSvsten.Md.3vstemBaseCrcle Counter MOD 16 = 1 THEN

fi //Read

T tenp_LowSpeed Read_8xis0001 _SetPaosition = Axis0001.Md.%etPaositian;

8 filrite

] by is0001.Cd.VelocityOverride = temp_LowsSpeed Write_fxis0001 _YelocityOverride;
10 LEln IE.

i) //Interruption prohibited state release

12 ETCTRUED ;

137

» Due to the addition of the saving and restoration processes to/from the temporary labels, this technique may increase
program complexity or scan time.
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6 IMPROVEMENT OF LABEL EFFICIENCY

By changing labels that do not need to be global labels to local labels or by deleting unnecessary labels, label efficiency can
be improved. Improvement of label efficiency also improves the program readability.
This chapter describes techniques for improving label efficiency.

List of techniques

The following table lists the techniques described in this chapter.

Item Description Reference

Reducing the number of global labels Change labels that do not need to be global labels to local labels. =~ Page 91 Reducing the Number of Global
Labels

Deleting unused labels Search the project for unused labels and delete them in a batch. =~ Page 93 Deleting Unused Labels

6.1 Reducing the Number of Global Labels

Overview

A global label is used when the label needs to be used in multiple programs or when a device needs to be assigned to the

label. If global labels are used in other cases, they can be reduced by changing them to local labels.
Reducing the number of global labels has the following benefits.

Reduction of program malfunction risk

The scope of label influence on the program can be localized, reducing the risk of malfunctions.

Reduction of program conversion time

The scope of label influence on the program can be localized, which can minimize the influence during program conversion,

resulting in reduction of the program conversion time.

Execution procedure

This section describes the procedure for searching for unnecessary global labels, deleting them, and changing them to local

labels.

Operating procedure

1. Checkthe usage of each global label by using cross reference.
Open the global label, select the label to be checked, and then press the Ctrl and E keys.

<Filter> | Easy Display Digplay Settine Check
Data Type Class Assign (Device/Lakel) | Initial Walue Constant PreSS the Ctr| and E keys
1 G_hlakell u p o .
2 [CuCatel Word igred VARGLOBAL _ ~ with the label selected.
3 G ulabeld Word [Signed AR GLOBAL hd
4 |Gulabek Wword [Signed, _ |[VARGLOBAL -
5 G ulakels Word [Signed. . |VAR GLOBAL hd
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2. The cross reference result is displayed.

It can be determined that the label does not need to be a global label if the "Device" column is empty and only one data name
is displayed in the "Data Name" column.

Cross Reference 1
|G_bLabeI1 = |,» ||{Entire Projects) ~ |@| View = Options... | E | & D Rk
Device/Label Device Ladder Symbol | Position Program File Name | Data Mame English Access from External Device
‘Fitter Condition |Filter Condition |Filter Condition  |Fifter Condition |Fitter Condition Fitter Condition |Filter Condition Fitter Condition |
& G_bLabell - > 1 Step MAIM ProgPoul Invalid
@G_bubell I - |- 8 Step MAIM ProgPoul Invalid
Blank A single type of data name
Point >

By double-clicking the global label in the cross reference result, the program and position where the label is
used can be checked. Check them before deleting the global label.

3. cutthe global label to be deleted from the global label editor.

When selecting the rows to be cut, click the row numbers in the editor so that the entire rows are selected.

e

|<Fi|te r | Easy Display Digplay Setting Check
1 GLOBAL - @®— Cut
2 G_ulakel2 Wiord [Signed] . |WAR GLOBAL -
3 G_ulakel3 winrd [Signed] . |WAR GLOBAL -
4 G_ulakeld Wwiord [Signed] . |WAR GLOBAL -
5 G_ulakels Wword [Signed] . |WAR GLOBAL -
Point}°

Otherwise, contents hidden in the label editor are not copied.

4. Open the local label of the program where the global label to be deleted is used, and paste the label cut in step 3.
After pasting it, set a class. If there are naming rules for local labels and global labels, change the label name as necessary.

|<Fi|ter> | Eazy Dizplay Dizplay Setting Check
Label Mame Data Tyoe Class Initizl Walue Constant
| 1 |bLabel |Eit [ Jvar | [ @ Paste
Point}°

» When a label copied from the global label is pasted into the local label, the class setting is not pasted. Set a
class again.

» The label name used in the program is automatically changed according to changes in steps 1 to 4.
Therefore, modifying the program is not required. When it is not changed, it can be set by selecting the
following items from the menu: [Tool] = [Options] = "Other Editor" = "Label Editor Common" =

"Operational Setting" = "Track label name automatically in program editor" For details, refer to the following
manual.

[1GX Works3 Operating Manual

5. Forother global labels, perform steps 1 to 4.

Precautions

Global labels to be deleted (labels to be moved to the local label) cannot be accessed from external devices or used in other
programs. Before deleting a global label, check the program where the label is used to determine if it can be deleted.
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6.2 Deleting Unused Labels

Overview

The cross reference function of GX Works3 can be used to search the project for unused labels and delete them, improving
label efficiency.
Deleting unused labels has the following benefits.

Increase in available label usage capacity

Deleting unused labels increases label usage capacity that can be used.

Reduction of program search time

Deleting unused labels reduces the number of search targets within the project, reducing the search time.

Reduction of program conversion time

Deleting unused labels reduces the label data amount, resulting in reduction of the program conversion time.

Execution procedure

This section describes the procedure for deleting unused labels.

Operating procedure
1. Open cross reference to search for unused labels.

O Click [Find/Replace] = [Cross Reference] from the menu.

Find/Replace | Convert View Online Det

Cross Reference Cirl+E
Device List Ctrl+D
| Dataflow Analysis Cirl+5hift+E
L Unused Label List(()
' Bookmark(G)
W Find Device/Label Crl+F
B Find Instruction
E Find Contact or Coil Cirl+Alt+F7
Find String Cirl+5hift+F

2. Set the search range to "(Unused Label)" and "(Entire Project)", and click the [ ;' ] button.

(ross Reference 1

(Unused Label) = |,“ ||(Ent\re Projects) 'lg| View * Options... | = | - & B

Device/Label Device Ladder Symbol |Position Program File Name | Data Name Comment Access from External Device

E= Output [EH Progress "% Watch 1 ﬂl’:ross Reference 1 B RallRa==111
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3. Alist of unused labels in the project is displayed.

Select labels to be deleted while pressing the Ctrl key, right-click them, and delete them by selecting [Delete Label].

Cross Reference 1

Pointp

73: Cross Reference Information of Unused Label
B Cutput EH Pr

|[Unu5ed Label) - ‘)_.3 ||[Ent|re Projects) o |&| View ~ Options... | == | 0O-~-4& B

Device/Label Device Ladder Symbol | Position Program File Name | Data Name English Access from External Device
Fitter Condition Fitter Condition |Fi|t-2|' Condition |Fi|t-2|' Condition |Fitter Condition Fitter Condition |Filter Condition Fitter Condition

B G_bHomingReq_1 I 1211 ine1 Column Global Axis 1 homing execution status |Invalid

B G_bHomingReq_2 Jump inelColumn Global Axis 2 homing execution status |Invalid

B G_bHomingReqg_3 Ey Copy inelColumn Global Axis 3 homing execution status | Invalid

S stLabel52 % ClearAl Line1Column Global Invalid

S Axis etere Lot 1e2Column Axis information

B Enable st he2Calumn Enable

B ServoON Comment Edit ne2Column Servo ON request

B ErroriD Register to Watch 1 e2Column Error code
.B Busy Register to Watch 2 ne2Column Executing
1 ister to Watch 3 L

B Deceleration R'Eg' erte et ne2Column Deceleration

B Done Register to Watch 4 ne2Column Execution completion

[ IEPER 1 | T Yo Ay Tl

one by one while checking the contents is recommended.

deleted.

» Although all the labels can be deleted in a batch by selecting them with the Ctrl and A keys, deleting them

» By searching for unused labels again after deleting them, you can check that unused labels have been
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INCREASING SPEED OF CC-Link IE TSN
COMMUNICATION

The speed of the CC-Link IE TSN communication can be improved by modifying the link refresh setting and communication
cycle setting of the device stations to reduce the link refresh time, communication cycle interval, and cyclic transmission time.
By improving the speed of the CC-Link IE TSN communication, faster control can be achieved, improving the equipment takt

time.

This chapter describes techniques for improving the speed of the CC-Link IE TSN communication.

List of techniques

The following table lists the techniques described in this chapter.

Item

Description

Reference

Reducing link refresh time

Reassign link device Nos. so that the device ranges in the refresh
setting are sequential.

=5~ Page 96 Reducing Link Refresh
Time

Reducing
communication

Equalizing the number of
device stations

Equalize the number of device stations to be connected to each
port of the master station.

=5~ Page 103 Equalizing the
Number of Device Stations

cycle interval/
cyclic
transmission time

Setting the upper limit of
transmission size

For device stations whose CC-Link IE TSN Class is "Class A" and
communication cycle is set to "Low-Speed", set a small upper limit
of the transmission size in the CC-Link IE TSN Class A group.

=5~ Page 104 Setting the Upper
Limit of Transmission Size

Reducing the number of
device stations

If there are any unnecessary device stations, reduce the number
of device stations connected to the master station.

==~ Page 106 Reducing the Number 7
of Device Stations

Deleting link device settings

Delete unnecessary link device settings from each device station.

[~ Page 110 Deleting Link Device
Settings

Reducing the points of link
device settings

Reduce the points of link device settings in each device station.

[~ Page 115 Reducing the Points
of Link Device Settings

Unifying network
synchronous communication
settings

If device stations whose network synchronous communication
setting is set to "Asynchronous" and "Synchronous" coexist in
device stations whose CC-Link IE TSN Class is "Class B", unify
the setting to either of them.

==~ Page 120 Unifying Network
Synchronous Communication
Settings

Setting distribution of cyclic
transmission

For device stations whose CC-Link |IE TSN Class is "Class B" and
communication cycle is set to "Normal-Speed" or "Low-Speed", set
the cyclic transmission distribution.

=~ Page 123 Setting Distribution of
Cyclic Transmission

Checking communication cycle interval and cyclic transmission time

The actual measured value of the communication cycle interval and the calculation value of the cyclic transmission time can

be checked in the following buffer memory areas.
Use them to check the communication cycle interval and cyclic transmission time when each technique is executed.
» Communication cycle interval (actual measured value): (U3E0\G10200 to USE0\G10201)
« Cyclic transmission time (calculation value): (USE0\G10272 to USE0\G10273)

Since the communication cycle interval is an actual measured value, the displayed value may change slightly when the

controller is reset.
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7.1 Reducing Link Refresh Time

Overview

By reassigning the device numbers of the RX setting/RY setting and the RWr setting/RWw setting for device stations
configured in the network configuration settings using "Communication Period Interval Shortening Assignment", the refresh
destination device range is set sequentially. This reduces the number of refresh settings, simplifying the refresh settings.
Additionally, it reduces the link refresh time, communication cycle interval, and cyclic transmission time, enabling faster CC-
Link IE TSN communication.

Communication period interval shortening assignment

The device number reassignment function in the network configuration settings enables sequential assignment of device
numbers to the link devices of the specified target stations.

When "Communication Period Interval Shortening Assignment” is selected as the assignment method for the device number
reassignment function, device number assignment is executed for all stations to reduce the cyclic receive processing time.
In the communication period interval shortening assignment, the device numbers for the RX setting, RY setting, RWr setting,
and RWw setting of device stations configured in the network configuration settings are assigned sequentially in the following
order. (The device numbers within each setting are assigned in the station number order.)

Assignment order Network Synchronous Communication Communication Period Setting
1 Asynchronous Basic Period

2 Asynchronous Normal-Speed

3 Asynchronous Low-Speed

4 Synchronous Basic Period

5 Synchronous Normal-Speed

6 Synchronous Low-Speed

For details on the communication period interval shortening assignment, refer to the following manual.
[TIMELSEC MX Controller (MX-R Model) User's Manual

Precautions

* When the communication period interval shortening assignment is performed on link devices of a remote station that
already have device numbers assigned, the order of existing link device numbers is changed.

» The communication period interval shortening assignment is effective when there are device stations with the network
synchronous communication setting set to "Synchronous".
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Execution procedure

Using the following network configuration and refresh settings as examples, this section describes the procedure for

reassigning the link device numbers.
* Network configuration

A RY Setting RWr Setting RWw Setting LB Setting LW Setting efault |Reserved/Eror | Network [
ModelName | STA# | Station Type b teway | Invalid Station | Communication | Period Setting
Yy m Master Station L
=5 1 NZ2GN12A4-16D 1 Remote Station D 16 0000 QOOF 16 0000 QOOF 4 0000 0003 4 0000 0003 No Setting Synchronous Basic Period
= 2 NZ2GN12A4-16D| 2 Remote Station D 16 0010 OOIF 16 0010 001F 4 0004 0007 4 0004 0007 No Setting Asynchronous Low-Speed
=5 3 NZ2GN12A4-16D | 3 Remote Station ] 16 0020 O02F 16 0020 002F 4 0008 O0OOB 4 0008 000B No Setting Synchronous Basic Period
=) 4 NZ2GN12A4-16D| 4 Remote Station D 16 0030 0O3F 16 0030 003F 4 000C DOOF 4 000C 0OOF No Setting Synchrenous Normal-Speed
=) 5 NZ2GN12A4-16D 5 Remote Station D 16 0040 004F 16 0040 004F 4 0010 0013 4 0010 0013 No Setting Asynchronous Normal-Speed
=5 6 NZ2GN12A4-16D | 6 Remote Station ] 16 0050 OOSF 16 0050 00SF 4 0014 0017 4 0014 0017 No Setting Synchronous Low-Speed
=) 7 NZ2GN12A4-16D| 7 Remote Station D 16 000 QOSF 16 0060 008F 4 0018 D01B 4 0018 0018 No Setting Asynchronous Low-Speed
=) 8 NZ2GN12A4-16D 8 Remote Station D 16 0070 0OFF 16 0070 007F 4 001C O001F 4 001C 001F No Setting Asynchronous Basic Period
=) 9 NZ2GN12A4-16D| 9 Remote Station ] 16 0080 OO8F 16 0080 008F 4 0020 0023 4 0020 0023 No Setting Synchronous Normal-Speed
B | 10 NZ2GN12A4-16D | 10 Remote Station ] 16 0090 O0SF 16 0090 00SF 4 0024 0027 4 0024 0027 No Setting Asynchronous Basic Period
=) 11 NZ2GN12A4-16D | 11 Remote Station D 16 00AO OOAF 16 00AO OOAF 4 0028 0028 4 0028 0028 No Setting Synchronous Normal-Speed
B | 12 NZ2GN12A4-16D | 12 Remote Station D 16 00BO OOBF 16 0O0BO 00BF 4 002C 002F 4 002C 002F No Setting Synchronous Low-Speed
<
STAZL STAZ2 STA%3 STAZ4 STA%S STA%6 STAST STA=8 STA#9 STAZ10 STA%11 STA#12
g - :=H] B - g - B - B - g - EQ - Ed - L=H g - =N
vasterst| - [WIT8) l&rel |&rel Jrs) &8 l&rel |&riel Jare] l&rel l&rie] Jars) l&rel
|#l (=] | & & [& &) |& (] | & [&] |& =] [ & |& (& |& &) [& &} |# (=] | & |&]
:12 [|] [I] I] [|] [|] [I] [|] [|] [I] [|] [|] [I]
- =] & [&®] =& [&®] 8] [=L=] [&H®] [&®] [=hLe] =] [&®]
NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2ZGN12A4 NZ2GN12A4 NZ2GNI2A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4
<
* Refresh setting
N Link Side GPU Side
o, - - : -
Device Mame | Pointz | Start | End Target Device Mame | Pointz | Start End
- i5B i “ ~
= SW o '" o
1 |Rx v 192 00000 | QOOBF ﬁ Specify Device |« X v 192 01000 O10BF
2 |RY ~ 192 00000 | QODEF “ Specify Device |« | Y ~ 192 01000 D10BF
3 | Fir ~ 48 00000 | Q002F “ Specify Device |« W ~ 48 00000 | OOD2F
4 | Fhiiy w 48 00000 | Q002F “ Specify Device |« W w 48 01000 0102F

Operating procedure

1. Open module parameters (CC-Link IE TSN).

O Navigation window = [Parameter] = Model name = [Module Parameter (Port 1/2: CC-Link IE TSN)] = Double-click
[Module Parameter (CC-Link IE TSN)]

-

Nawvigation I x

gram
/FUN

B fr Par

0-B4
CPU Parameter

odule Parameter ing)
dule Parameter ( f2: CC-Link IE TSN}
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2. In the basic settings, open the network configuration settings.

O [Basic Settings] = [Network Configuration Settings (CC-Link IE TSN Configuration)] = Double-click <Detailed Setting>
of [Network Configuration Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) ﬂ
Ttem Setting -
| | El =] Network Gonfiguration Settings (GG-Link IE TSN Gonfiguration)
. Netwark Configuration Scttings E(Datailed Setting> |:||
BF B3 - Refresh Settines
[#-{7) Required Settings o N IiefreihTSettlngs <Detailed Setting
£ Basic Settings E‘ etwork Topoloey
- @@ Metwark Configuration Settines (Ci o Network Topalogy LiresStar
@ Refresh Setting = Gommunication Period Settine

Basic Period Setting

Setting in Units of lus Mot Set
Communication Period Interval Setting (Do not Set it in Units ¢ 2000.00 us
Communication Period Interval Setting (Set it in Units of lus) 200000 us
Swetem Reservation Time 2000 uz
Cyelic Tranzmiszion Time 100000 us
Transient Tranzmission Time 98000 us

inle Perind Sattine

Metwork, Topology
Communication Period Setting
Connection Device Information
Divice Station Setting

{18 Application Settings

ioh

Set parameters of device stations (the number of points and assinment of link devices) in the master station.

< >

7 Check ‘ ‘ Restore the Default Settines
Tem Lizt Find Result

Apply

3. Reassign the device numbers.

O Click [CC-Link IE TSN Configuration] = [Device No. Reassignment] from the menu.

ﬁ CC-Link IE TSN Configuration (Start [/O: 0000

CC-Link IE TSN Configuration | Edit  Wiew
Import/Export »

Change Module 2

Change Transmission Path Method  »

Parameter of Device Station...

Device No. Reassignment...

Batch Setting of PDO Mapping

Open System Configuration b
Check »
Online »

Close with Discarding the Setting
Close with Reflecting the Setting
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4. Select "Communication Period Interval Shortening Assignment" for "Assignment Method", set the start number of each
link device, and then click the [Apply] button.
« Start No. of each link device: 0

Device No. Reassignment X

Assignment Method I Communication Period Interval Shortening Assignment I

The device Mo. that speeds up the cydic reception processing time has been assigned to
all stations.

Current assigned points have been used for link device paints.

* Extension module is also assignment target.

Flease refer to controller user's manual for details.

Target Station

Take All Stations as Target

[] assign Default Points of Module in Link Device Points
*The link device will not be set when default points is 0.

RX Setting RY Setting

sartho. [0 ] sertho. [0 |
RWr Setting RWw Setting
LE Setting LW Setting

Close

Precautions

If device numbers have already been assigned to each link device, the order of the numbers is changed. For details on the
assignment orders of devices, refer to the following.
[~ Page 96 Communication period interval shortening assignment

5. Click the [OK] button.

MELSOFT GX Works3 >

o Process completed.

An inconsistency might occur in PDO mapping setting because
the link device setting was changed.
Please execute System Configuration Check.

The device numbers are reassigned.

15 CC-Link IE TSN Configuration (Start 1/0: 0000)
i CC-Link IETSN Configuration  Edit  View Close with Discarding the Setting Close with Reflecting the Setting
Connected/Disconnected Module Detection Simple Display

Mode Setting: Online {Unicast Mode) Assignment Method: Point/Start -

A No. | ModelName |STA#| StationType | Networ RiSetbng |  RYSetng | RUirSetfng |  RWwSettng LB Setting stmr\ efault | Reserved/Error | Network Synchronous | Communication

Lzbel N points | Start | End |Points | Start | End | Ponts | Start| End |Points| Start | End fPoints | Start | End \Pmms\ Strt |\ ‘teway | Invalid Station | Communication | Period Setting

¥ |HB| 0 HostStation 0 Master Station [m]
B | 1 NZ2GN12A416D| 1 RemoteStation [ 16 0050 00SF 16 0050 OOSF 4 0014 0047 4 0014 0017 NoSettng  Synchronous Basic Period
=) 2 NZ2GN12A4-16D 2 Remote Station D 16 0030 003F 16 0030 003F 4 000C 00OF 4 000C OOOF No Setting Asynchronous Low-Speed
=) 3 NZ2GN12A4-16D 3 Remote Station D 15 0060 0O0SF 16 0060 O0O06F 4 0018 001B 4 0018 001B Mo Setting Synchronous Basic Period
B | 4 NZ2GN12A4-16D| 4 RemoteStation [ 16 0070 007F 16 0070 0OFF 4 00IC 0OF 4 00IC OOFF NoSettng  Synchranous Normal-Speed
B | 5 NZ2GN12A4-16D| 5 RemoteStaion [ 16 0020 002F 16 0020 002F 4 0008 00OB 4 000G 0QOB NoSettng  Asynchronous Normal-Speed
=3 6 NZ2GN12A4-16D & Remote Station D 16 00AD OOAF 16 00AD ODAF 4 0028 0028 4 0028 0028 No Setting Synchronous Low-Speed
=) 7 NZ2GN12A4-16D 7  Remote Station D 15 0040 004F 16 0040 004F 4 0010 0013 4 0010 0013 No Setting Asynchronous Low-Speed
B | 8 NZ2GNI2A416D| B RemoteStation [ 16 0000 00OF 16 0000 OOOF 4 000D 0003 4 0000 0003 NoSettng  Asynchronous Basic Period
=) 9 NZ2GN12A4-16D 9 Remote Station D 16 0080 008F 16 0080 0O08F 4 0020 0023 4 0020 0023 No Setting Synchronous Normal-Speed
=) 10 NZ2GN12A4-16D | 10 Remote Station D 15 0010 001F 16 0010 OOIF 4 0004 0007 4 0004 0007 Mo Setting Asynchronous Basic Period
B | 11 NZ2GN1244-16D | 11 RemoteStation [ 16 0030 00SF 16 0090 OO9F 4 0024 0027 4 0024 0027 NoSettng  Synchronous Normal-speed
B | 12 NZ2GN1244-16D | 12 RemoteStation [ 16 00B0 O0BF 16 00BO O0BF 4 002C 002F 4 002C 0O NoSettng  Synchronous Low-Speed
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6. Check the system configuration.
If any error or warning occurs, review the configuration and settings.

O Click [CC-Link IE TSN Configuration] = [Check] = [System Configuration] from the menu.

% CC-Link IE TSN Configuration (Start 1/0: 0000)

CC-Link IE TSN Configuration | Edit View Close with Discarding the Setting

imporii{Fcpart > B Simple Display
Change Module r ki Mode) - Assignt
Change Transmission Path Method  »

Parameter of Device Station... Netwark RX Setting

on Type
Device No. Reassignment... abel | Points | Start

. . Stati
Batch Setting of PDO Mapping en O
staton [ 16 0050
Open System Configuration * L station I 16 0030
=
Check * |2 System Configuration |
Online » gLy ) p L=y
= Station O 16 0020
Close with Discarding the Setting L Station O 6 000
Close with Reflecting the Setting b Station O 16 0040
| - I 2 RM7WCRIATIAA 1SN I 2 Damata Ctabnn ’_| 1= nnnn

Pointp

If there is any error or warning, it is displayed in the "Output" docking window.

7. Clickthe [Close with Reflecting the Setting] button.

I, CC-Link IE TSN Configuration (Start 1/0: 0000)

i CC-Link[ETSN Configuration  Edit  View Close with Dmrdingmseninl Close with RelladmgthESEngI

Connected /Disconnected Module Detection Simple Display

Mode Setting: Oniine (Unicast Mode) | Assgnment Method: Pont/Start
e p— me,,k\ RXSettng |  RYSeting |  RwirSettng | wSettng | 8 Setting LWSetting | Parameter Automatic Settng| png Mapcmg
abel | points | Start | End | Points | Start | End | Points | start| End \Pmnts\ Start | End |Pu|r|ts | start | End |points| start | &nd |

| M | 0 HostStaton 0 Master Staton O
| | 1 NZ2GN1ZA+16D| 1 RemoteStaon [ 16 0050 00 16 0050 0OSF 4 0014 0017 4 0014 0017 [0 <Detai Setting>
|5 | 2 NZaoN12A416D| 2 RemoteStation [ 16 0050 00F 16 0030 003F 4 00OC 0OOF 4 00OC OOOF O <Detai Setting>
|5 | 3 NZGN12A4163| 3 RemoteStation [ 16 0060 O0SF 16 0060 OOSF 4 0018 0018 4 D05 008 [0 <Detai Setting>
|5 | 4 NZ2GN12A416D| 4 RemoteStaton [ 16 0070 00F 16 0070 OOFF 4 00IC DOfF 4 00IC OOF [0 <Detail Setting>
| | 5 NZzeN1zas-16D| 5 RemoteStaton [ 16 0020 00F 16 0020 QOZF 4 0008 008 4 0008 008 0 <peti setting>
| | 6 NZ2GN1ZA+163| 6 RemoteStaon [ 16 00AD ODAF 16 00AD ODAF 4 0028 008 4 0028 008 O <Detai Setting>
|5 | 7 NZGN12A4163| 7 RemoteStation [ 16 0040 00 16 0040 004 4 0010 0013 4 0010 0013 [0 <Detai Setting>
|5 | B NZGN12A416D| & RemoteStaton [ 16 0000 00OF 16 0000 OOOF 4 000 D03 4 000D 0003 [0 <Detail Setting>
|- | 9 NZzGN1zA416D| 9 RemoteStatn [ 16 0080 00SF 16 0080 QOSF 4 0020 0023 4 0020 0023 [ <peti setting>
| | 10 NZ2GN1ZA+16D| 10 RemoteStaton [ 16 0010 0OF 16 0010 0OF 4 0004 0007 4 0004 0007 O <Detai Setting>
| | 11 NZ2GN12A416D| 1t RemoteStation [ 16 009 00%F 16 0090 00SF 4 0024 0027 4 0024 0027 O <Detai Setting>
S | 12 NZZNI2A418D| 12 RemoteStaton  [J 16 O0ED OOBF 16 00BD OOBF 4 002C DD 4 002C OOZF [0 <Detai Setting>
<

| [ STA#1 STa#2 STA#3 STA#4 STa#s STA#s STA#7 STA¥e  STA#I0  STA#IL  STA%12

Ll
am
- - BE- - - BE- - B- - - BE-
n#0 Master st |G |&7e)] &7l &l |&7e)] &7l 1 &l |&7e)] &7l
- ol o] [l 2] [l o1 ol o] sl 2] [l o1 =l o] =l o] sl 2] [l |21
. |#f 1= [ ] [ & | 18] [ #] [ (& |5 1= |#f 1= | ] [s 1=
3 : L=he] [=he] &&] L=he] [=he] L&&] L=he] L=he] l&e] 8]

NZGN1ZA4 NZZGNIZA4 NZZGN12A4 NZZGN12A4 NZ2GN12A4 NZ2GN12A4 szsmzm szsmznq NZZGN].ZM NZ2GN12A4 NZZGN1ZA4 NZZGN12A4
-16D -16D -16D -16D -16D -16D -16D -16D -16D -16D
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8. Configure the refresh settings according to the link refresh setting.

O [Basic Settings] = [Refresh Setting] = Double-click <Detailed Setting> of [Refresh Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) B
T . i T m Ttem Setting
flnput the Setting Fem to Searc | il ) Netwark Gonfiguration Settines (G- Link IE TSN Gonfieuration)
- Metwark Gonfiguration Settings <Detailed Setting>
EDE E‘lz =] Refrech Settinez
-0y Required Settres Refrosh Scttnes [ <Detailed Settine> a

@ Basic Settings = M ety X
[ - @ Metwork, Configuration Settings (C + Metwork Topningy Line,/Star
& Refresh Setting |-l GCommunication Period Setting
-~ Metwork Topology -2 Basic Period Setting
Communication Period Setting i
@ Connection Device Information
- Device Station Setting
‘-i Application Settings

Setting in Units of lus Mot Set
Gommunication Period Interval Setting {Da not Set it in Units of 200000 us
Communication Period Interval Setting (Set it in Units of Tus) 200000 us

Sygtem Rezervation Time 20,00 ug
Cyclic Transmiszion Time 100000 us
Transient Transmission Time Q8000 us
M e Deviad Taddie, Y

Set transter range between the link special relay/reeister, link device and GPU device

< >

. Check | | Restare the Default Settings
Trem Lizt  Find Result

|
9. Check if the start and end numbers of the link side devices have changed due to the reassignment of link devices, and

change them if necessary. 7
If the link side settings have been changed, review the CPU side settings as well.

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) n

|Input the Setting tem to Search ‘ IEI
opy N Link Side GPU Side A
0.
- - Device Mame | Paintz | Start | End Target Device Mame | Points | Start End
th Required Settings
X . - 5B v “ ~
a Bazic Settingz
@ Metwork Configuration Settings (C il =" ¥ - >
@ Refresh Setting 1 |R¥ w 192 00000| O00EF | 4m | Specify Device |« |X w 1928 01000 § 010EF
Metwork Topology 2 |RY | 192) 00000 D0OEF | 4@ | Specify Device v | T . 192) oooo fo10eF
Communication Period Setting 3 | R w 48§ 00000 0002F “ Specify Device |« |W ~ 488 00000y 0002F
@ Connection Device Information 4 | R ~ 488 00000 0002F “ Specify Device |« | W w 488 01000 § 0102F
Device Station Setting 5 - “ -
Li Application Settings 5 “
- w
7 = - =
8 ~ ~

Set tranzfer ranee between the link special relay/register, link device and GPU device

< >

f Check ‘ ‘ Restare the Default Settings
Item Ligt  Find Result

Apply
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10. Click the [Apply] button to apply the setting.

MX¥R300-64 Module Parameter (Port 1/2: CC-Link IE TSN)

102

m Application Settings

L9 E9 £ E9 RS Y E9 K9 B9 kS

1
2
3
f
Cevice Station Setting 5
i
7
4

9 E9 B9 LS B9 S £ L9 RO kS

|Input the Setting tem to Search ‘ IEI
B B3 . Link Side GPU Side |~
= {E Reauved Sethi o Device Mame | Paintz | Start | End Target Device Mame | Pointz | Start End
- quired Settings -
Y Basic Settings
& Metwork Configuration Settings ( -
@ Fifresh Setting R aooon | 000BF Specify Device b ~ 01000
Metwark Topology Ry aooon | 000BF Specify Device Y ~ 01000
Communication Period Setting Ry noooo | nonzF Specify Device Wi v oonon
9 Connection Device Information Ry nooon| oo02F Specify Device W v ntoo0

Set transfer ranee between the link special relav/register, link device and GPU device.

Ttem Lizt  Find Result

Check

‘ ‘ Restore the Default Settings
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7.2 Equalizing the Number of Device Stations

Overview

By equalizing the number of device stations connected to each port of the master station, the communication cycle interval
and cyclic transmission time can be reduced.

Execution procedure

If the number of device stations connected to each port is not equal as shown below, modify the connection so that it becomes

equal.

Device station (1)

Master station

Device stations (5)

Device stations (3)

Master station

Device stations (3)

Precautions

Equalizing the number of device stations may impose restrictions on the placement of device stations and the feasible system
configuration. Determine whether this technique can be used depending on the system to be configured.
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7.3 Setting the Upper Limit of Transmission Size

Overview

For device stations whose CC-Link IE TSN Class is "Class A" and communication cycle is set to "Low-Speed" connected to
the master station, the communication cycle interval and cyclic transmission time can be reduced by setting a small upper
limit of the transmission size in the CC-Link IE TSN Class A group.

Execution procedure

Using the case in which a device station whose CC-Link IE TSN Class is "Class A" and communication cycle is set to "Low-
Speed" is connected to the master station as an example, this section describes the procedure for setting the upper limit of the
transmission size in the CC-Link IE TSN Class A group.

Operating procedure

1. Open module parameters (CC-Link IE TSN).

O Navigation window = [Parameter] = Model name = [Module Parameter (Port 1/2: CC-Link IE TSN)] = Double-click
[Module Parameter (CC-Link IE TSN)]

.Na\.rigatiun B x
SRk - 1Y -

figuration

Iv_- Pr g
& FB/FUN
(5 Label

1 Parameter
10-64

PU Parameter
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2. Setthe upper limit of the transmission size in the CC-Link IE TSN Class A group to "2K bytes" (default).
O [Basic Settings] = [Connection Device Information] = [CC-Link IE TSN Class A Group Send Upper Limit Size Setting]

MXR200-54 Module Parameter (Port 1/2: CC-Link IE TSN) ﬂ

Ttem Setting
‘Input the Setting Ttem to Search | A

Communication Period Interval Setting (Do nat Set it in Units af 200000 us
Communication Period Interval Setting (Set it in Unitz of lus) 200000 us

o

EE [cE Syztem Reservation Time 2000 us
[ d Required Settings Cyelic Transmission Time 100000 us
g% Basic Settines Transient Transmission Time 980.00 us

@ Metwork Configuration Settings { =) Multiple Period Setting
- Refresh Setting
Metwark Topology
CGommunication Period Setting
- Gornection Device Infor mation
Device Station Setting GC-Link IE TSH Class Settine
[ '_i Application Settings COC-Link IE TSN Class A Group Send Upper Lt Size Settiog || 11 bytes
T5M HUE Setting
-] Device Station Settine

Mormal-Speed xd
Low-5Speed x 16
-] GConnection Device Information

Digconnection Detection Setting 4 times

Set the upper limit of cyclic data size for which the device station whoss 'GG-Link TE TSN Glass' is set to '0C-Link TE TSN Glass &' and -~
‘Communication Period Setting’ is get to 'Low—Speed' in the Metwaork Configuration Settines iz sent per eroup.

Please select [2K bytes] to shorten the communication period interval and lengthen the transmission delay time of :ycli: transmizsion for the
device station whose 'GC-Link IE TSN Glass' is =et to 'GC-Link IE TSN Glazs A' and 'Communication Period Setting” is et to 'Low-Speed’ in the
Metwark Configuration Settings

Please select [BK bytes] to lenethen the communication periad interval and sharten the transmission delay time of cycllc trangmizzion for the
device station whose 'GO-Link IE TSN Glass' iz set to 'GO-Link IE TSN Glass &' and 'Communication Period Setting is et to 'Low-Speed in the
bl ool e, oo

v
< >
Check Festare the Default Settings
Item Ligt Find Result
Apply
3. Click the [Apply] button to apply the setting.
MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) n

Ttem Setting
‘Input the Setting Ttem to Search | A

Communication Period Interval Setting (Do nat Set it in Units af 200000 us
Communication Period Interval Setting (Set it in Unitz of lus) 200000 us
EE E‘FA Syztem Reservation Time 2000 us
:.j Required Settings Cyelic Transmission Time 100000 us
1% Basic Settines Transient Transmission Time 980.00 us

- @ Metwork Configuration Settings { =) Multiple Period Setting
- Refresh Setting

Metwark Topalogy rnourvr_n;lpizeed :15
CGommunication Period Setting Elcornertnn e e irmea
- Gornection Device Infor mation
Device Station Setting GC-Link IE TSM Class Setting Mixture of CG-Link IE TSN Glazs BAA or GC-Link IE TSN Glazs A Only
{8 Poplication Settings CO-Link IE T5N Class A Group Send Upper Limit Size Settimg | F, byies [
T5M HUE Setting Mot to Use TSW HUE

|- Device Station Setting

Digconnection Detection Setting 4 times

Set the upper limit of cyclic data size for which the device station whoss 'GG-Link TE TSN Glass' is set to '0C-Link TE TSN Glass &' and -~
‘Communication Period Setting’ is get to 'Low—Speed' in the Metwaork Configuration Settines iz sent per eroup.

Please select [2K bytes] to shorten the communication period interval and lengthen the transmission delay time of :ycli: transmizsion for the

device station whose 'GC-Link IE TSN Glass' is =et to 'GC-Link IE TSN Glazs A' and 'Communication Period Setting” is et to 'Low-Speed’ in the
Metwark Configuration Settings

Please select [BK bytes] to \engIthen the communication period interval and shorten the transmission delay time of cy_cllc trangmizzion for the

device station whose 'GO-Link IE TSN Glass' iz set to 'GO-Link IE TSN Glass &' and 'Communication Period Setting is et to 'Low-Speed in the

Blebinsmele PrranFios oo Cndbinee .

< >

F—— Check Restore the Default Settings
Item Ligt Find Resu

Precautions

+ Setting the upper limit of the transmission size may impose restrictions on the feasible system configuration. Determine
whether this technique can be used depending on the system to be configured.

* When "CC-Link IE TSN Class A Group Send Upper Limit Size Setting" is set to "2K bytes", communication is performed
with one group per communication cycle. As a result, the transmission delay time for device stations whose CC-Link IE
TSN Class is "Class A" and communication cycle is set to "Low-Speed" will increase. For details, refer to the following
manual.

LTIMELSEC MX Controller (MX-R Model) User's Manual
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7.4 Reducing the Number of Device Stations

Overview

By reducing the number of device stations connected to the master station, the communication cycle interval and cyclic

transmission time can be reduced.

Execution procedure

Using the following network configuration and refresh settings as examples, this section describes the procedure for reducing

the number of device stations.
* Network configuration

. . I p— Network \ RX Setting RY Setting RWr Setting RWw Setting LB Setting LW Setting \Pavameter Automatic Setting | PO Mapping
° odeltiane " TVPE | " \abel | points | Start | End | Points | Start | End | Points | Start | End | Points | Start | End | Points | Stert | End | Pots | Start | End Setting
m ]
=) 1 NZ2GN12A4-16D 1 D 16 0050 005F 16 0050 005F 4 0014 0017 4 0014 0017 D <Detail Setting>
= 2 NZ2GN12A4-16D | 2 Remete Statien D 16 0030 003F 16 0030 003F 4 000C OO0OF 4 000C O0OOF D <Detail Setting>
= 3 NZ2GN12A4-16D | 3 Remote Station D 16 0060 0OSF 16 0060 006F 4 0013 0016 4 0013 0016 D <Detail Setting>
= 4 NZ2GN12A4-16D | 4 Remote Station D 16 0070 007F 16 0070 007F 4 001C 001F 4 001C 001F D <Detail Setting>
= 5 NZ2GN12A4-16D 5 Remote Station D 16 0020 002F 16 0020 002F 4 0008 000B 4 0008 0008 D <Detail Setting>
=5 & NZ2GN12A4-16D | 6 Remote Station D 16 00DAO OOAF 16 00AD OOAF 4 0028 0028 4 0028 0028 D <Detail Setting>
=) 7 NZ2GN12A4-16D | 7 Remote Station D 16 0040 004F 16 0040 004F 4 0010 0013 4 0010 0013 D <Detail Setting>
=2 8 NZ2GN12A4-16D | 8 Remote Station D 1e 0000 DOOF 16 0000 0OOF 4 0000 0003 4 0000 0003 D <Detail Setting>
=5 9 NZ2GN12A4-16D | 9 Remote Station D 16 0080 0O8F 16 0080 008F 4 0020 0023 4 0020 0023 D <Detail Setting>
=) 10 NZ2GN12A4-16D | 10 Remote Station D 16 0010 001F 16 0010 001F 4 0004 0007 4 0004 0007 D <Detail Setting>
= 11 NZ2GN12A4-16D | 11 Remote Station D 16 0090 00SF 16 0090 00SF 4 0024 0027 4 0024 0027 D <Detail Setting>
=3 12 NZ2GN12A4-16D | 12 Remete Station D 16 0080 OOBF 16 00BO 0OBF 4 002C 002F 4 002C 002F D <Detail Setting>
< >
Taz Tas TAss  STA®4 A5 STA® T Tass STz STas Tas T
EH- B EH- B - EH - Ed-
[#[7#] |&f7=] [#[7#] [&[7= | [=[7#] [#[7= |
[& &1 |5 =] [& &1 |8 &1 & &1 |8 &1
(|] (ll (|] (ll (|] (ll
& [5E] & 58] & 215]]
NZ2GN12A4 NZ2GNL2A4 NZ2GNI2A4 NZ2GNI12A4 NZ2GNI2A4 NZ2GN12A4 NZ2GN12A4 NZ2GNI2A4 NZZGNI12A4 NZ2GN12A4 NZ2GN12A4 NZ2GNI12A4
-16D 16D 16D 16D 16D 16D 16D 16D 16D -16D 16D 16D
<
* Refresh setting
N Lirk Side CPU Side
0. - . - -
Device Mame | Pointz | Start | End Target Device Mame | Pointz | Start End
- SW S “ s
1 |Rx w 192 00000 QOOBF ﬂ Specify Device |« | ¥ ~ 192 01000 | MOBF
r RY i 192 | 00000 | 0OOBF “ Specify Device |« Y [ 192 01000 010BF
3 R i 48 00000 0002F ﬂ Specify Device |« W [ 44 00000 0002F
L] v 48 00000 oo02F “ Specify Device |« | W v 48 01000| 0102F

Operating procedure
1. Open module parameters (CC-Link IE TSN).

Device stations with
station Nos. 10 to 12
(not used)

O Navigation window = [Parameter] = Model name = [Module Parameter (Port 1/2: CC-Link IE TSN)] = Double-click

[Module Parameter (CC-Link IE TSN)]

-

Mavigation B ox ]

ule Parameter | ng)
ule Parameter (Port 1/2: CC-Link IE TSN)
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2. In the basic settings, open the network configuration settings.

O [Basic Settings] = [Network Configuration Settings (CC-Link IE TSN Configuration)] = Double-click <Detailed Setting>
of [Network Configuration Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN} ﬂ
Ttem Setting ~
| Network Gonfiguration Settines (GG-Link IE TSN Gonfieurati
. Netwark Configuration Sottngs [i<Tiatailed Settings |
EE Ez E| Refresh Settngs
Lfi Required Settings Ere N IiefreihTSettmgs <Detailed Setting
£ Basic Settings teoribechey
. @ Network Caonfiguration Settings (G ~ Network Topology Line/Star
@ Fefresh Setting =) Gommunication Period Setting
----- Metwork Topology (=] Basic Period Setting
----- Communication Period Setting Setting in Units of lus Mot Set

----- Connection Device Information
Divice Station Setting
{1 Application Settines

Communication Period Interval Setting (Do not Set it in Units ¢ 2000.00 us
Communication Period Interval Setting (Set it in Units of lus) 200000 us
Swetem Reservation Time 2000 uz

Cyelic Tranzmiszion Time 100000 us

Transient Tranzmission Time 98000 us
=1 Multinls Perind Sattine v

Set parameters of device stations (the number of points and assinment of link devices) in the master station.

< >
. Check Restore the Default Settines
Tem Lizt Find Result
Apply

3. Delete unused and unnecessary device stations.
+ Device stations with station Nos. 10 to 12: Delete
ﬂ CC-Link IE TSN Configuration (Start I/O: 0000)
i CC-Link [ETSN Configuration  Edit  View Close with Discarding the Setting Close with Reflecting the Setting

‘ Connected/Disconnected Module Detection || Simple Display |

Mode Setting: Online (Unicast Mode) ~ Assignment Method:

RX Setti RY Setti RVUr Setti RWWw Setti LB Setti LW Setti
IZI No. Model Name  |STA#| Station Type Netwcrkl EHing | =ting | roetna | W SEting ‘ =1ona ‘ =tina |
Label | points | Start | End | Points | Start | End | Points | Start | End | Paints | Start | End | Points | Start| End | Points | Start | End |

¥ HB | 0 HostStation 0 MasterStation [

B | 1 NZ2GN12A4-16D | 1 RemoteStaton [ 16 0050 DOSF 16 0050 OOSF 4 0014 0017 4 0014 0017

B 2 MNZ2GN12A%16D | 2 RemoteStaton [ ] 16 0030 DO3F 16 0030 0O3F 4 000C 00OF 4 000C 000F

S | 3 NZ2GN12A4-16D | 3 RemoteStaton [ 16 006D DOSF 16 0060 OOGF 4 0013 00IB 4 0018 001B

B 4 MNZ2GN12A4-16D | 4 RemoteStation [ 16 0070 DOFF 16 0070 0OF 4 001C 001F 4 001C 00%F

B 5 MNZ2GN12A%16D | 5 RemoteStaton [ 16 0020 DOZF 16 0020 002F 4 0008 0OOB 4 0008 0008

B | 6 NZZGNI2A4-16D | 6 RemoteStaton [ 16 DOAD 0DAF 16 O0AD DOAF 4 D023 0028 4 0028 0028

B 7 MNZ2GN12A%16D | 7 RemoteStation [ 16 0040 DO4F 16 0040 004F 4 0010 0013 4 0010 0013

S | 8 NZ2GN12A416D | 8 RemoteStation [ 16 0000 DOOF 16 0000 OOOF 4 D000 0003 4 0000 0003

S R on | M| 1] I

@ Delete

STA#1 STA%2 STA#3 STA#4 STA#S STA%6 STA%7 STA%8 STA%9
BR
Bg - Bg - Bg - Bg - Bg - Bg - Bg - Eg- Eg-
STA#0) Master5t (@8] |#7%)] |#7%)] |#7%)] |#7%)] | 7e)] | 7e)] 7o) 7o ]
I
Total STA%:3 [&L&] [&Le] [&Le] [&Le] [&L&] [&Le] [&Le] [&L&] [&L&]
16D 16D

Line/Star
MZ2GN12A4 NZ2GN12A4 MNZ2GN12A4 NZ2GN1244 NZ2GN1244 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 | NZ2GN12A4
- 16D 160 E E E E 160 16D

Pointp

After unnecessary device stations are deleted, the link refresh time, communication cycle interval, and cyclic
transmission time may be reduced further by reassigning the link device numbers.

For details, refer to the following.

(=5~ Page 96 Reducing Link Refresh Time
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4. Click the [Close with Reflecting the Setting] button.

ﬂ CC-Link IE TSN Configuration (Start I/O: 0000)

i CC-Link [ETSN Configuration  Edit  View Close with Discarding the Sattmgl Close with Reflecting the Setting I

Connected/Disconnected Module Detection || Simple Display |

Mode Setting: Online (Unicast Mode) ~ Assignment Method:

EI B I N —— Network |  RXSetting |  RYSetfng | RWrSetting | RWwSeting |  LBSettng | Lwsettng |
Label | points | Start | End | Points | Start | End | Points | Start | End | Paints | Start | End | Points | Start| End | Points | Start | End |

¥ HB 0 HostStation 0 MasterStation [

|G 1 NZZGNI2A416D | 1 RemoteStaton [ 16 0050 ODSF 16 005D OOSF 4 D014 0017 4 0014 0017

B | 2 NZZGNI2A%16D | 2 RemoteStaton [ 16 0030 00F 16 0030 0OF 4 000C OOOF 4 000C QOOF

|E | 3 NZZGNI2A416D | 3 RemoteStaton L[] 16 0060 ODEF 15 006D OOGF 4 DOIS OB 4 0013 0018

(B | 4 NZZGNI2A416D | 4 RemoteStaton [ 16 0070 0OFF 16 0070 OOFF 4 00iC OOF 4 001C 0OF

B | 5 NZ2GNI2A+18D | 5 RemoteStaton [ 16 0020 00F 15 0020 00F 4 D008 OO0 4 0008 0008

|G 6 NZZONI2A416D | 6 RemoteStaton [ 16 00AD ODAF 16 00AD ODAF 4 D023 002 4 0028 0028

(B | 7 NZ2GNI2A%16D | 7 RemoteStton [ 16 0040 00 16 0040 00 4 D010 0013 4 0010 0013

= | 8 WNZIGNI2A4-16D | & RemoteStaion [ 16 0000 OOOF 16 0DDD OOOF 4 DDOO 0003 4 0000 0003

= | B [ i [ 1] |l

<

STA#1 STA#2 STA#3 STA#4 STA#S STA#6 STA#7 STA#3 STA#9
| |
BER
Bg - Bg - Bg - Bg - Bg - Bg - Bg - Eg- Eg-
STA0 Master St [@8] e ] Ec] Ec] &2 ] |&e] & e}
a8 R R R R R R e
[;‘Eﬁ.'f‘T_rAﬂg [&L&] [&Le] [&Le] [&Le] [&L&] [&Le] [&Le] [&L&] [&L&]
I NZ2GM12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GM12A4 NZ2GN12A4 NZ2GM12A4 NZ2GN12A4 | NZ2GM12A4
B -160 -160 E E E -160 -160 E

5. Configure the refresh settings according to the link refresh setting.

O [Basic Settings] = [Refresh Setting] = Double-click <Detailed Setting> of [Refresh Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN)

‘Input the Setting Item to Search

R

| ]

@h Required Settingz

-9 Basic Settines

i @ Network Configuration Settings (C
@ Refresh Setting

Metwark Topology

Communication Period Setting

g Connection Device Information

Device Station Setting
‘-i Application Settings

< >

Trem Lizt  Find Result

Refrosh Scitings
=] Metwork Topoloey
- Metwork Topology
-] Gommunication Period Setting
-2 Basic Period Setting
~ Setting in Units of lus

= Network Gonfiguration Settines (GG-Link IE TSN Confieuration)
- Metwork Gonfiguration Settings
=] Refrech Settinez

<Detailed Setting>

| <Detailed Settine>

Line/Star

Mot Set

Gommunication Period Interval Setting {Da not Set it in Units of 200000 us
Gommunication Period Interval Setting (Set it in Units of lus)
Sygtem Rezervation Time
Cyclic Transmiszion Time

Transient Transmission Time
im e Dewvind Toddiv

200000 us
2000 ug
100000 ug
Q8000 us

Set transter range between the link special relay/reeister, link device and GPU device

GCheck.

| | Restore the Default Settings

7 INCREASING SPEED OF CC-Link IE TSN COMMUNICATION
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6. Change the end numbers of the link side devices according to the deletion of unnecessary devices in step 3.
In addition, review the CPU side settings according to the changes in the link side settings.

* End numbers of the RX and RY settings: 0008F

* End numbers of the RWr and RWw settings: 00023

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) n

e Item List

|Input the Setting ltem 1o Search | lEI
5k Bz N Link Side GPU Side A
- - o Device Mame | Paintz | Start | End Target Device Mame | Points | Start End
{7 Required Settings
. . - 5B w - w
LQ Basic Settings
i (@ Metwork Configuration Settings (CC- il = > - . -
& Refresh Setting 1 R w 144 | ooooof 0008F | 4k | Specity Device v | X w 1444 01000 0108F
- Metwork Topology 2 RY v 144 DDDDDI 0005F | 4 | Specify Devies | v |Y - 1444 010008 0108F
Communication Period Setting 3 R w 36 [l[l[l[l[ll noo2s “ Specify Device |« W ~ Sﬁl onooo § 00023
Gannection Device Information 4 Rt w 36| 00000f 000230 dmb | Specify Device o |W a6y 01000 01023
Device Station Setting I3 - - -
Li Application Settines 5 " “ »
7 b “ L'
3 < - < .
= i
Set the link device (RH/RY/RWr/Rida/LESLW) to be refreshed

L4 >

Find Result Check ‘ ‘ Restare the Default Settings
Item Lizt  Firm =

Apply

7. Click the [Apply] button to apply the setting.

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) n
|Input the Setting ltem 1o Search | lEI
5k Bz Link Side GPU Side A
TR Mo. = = - -
- - Device Mame | Paintz | Start | End Target Device Mame | Points | Start End
({7 Required Settings
. . - 5B w - w
Basic Settings
- @ Metwark Configuration Settings (50 - SW il - >
& Refresh Setting 1 R w 144| 00000 | 000SF | 4 | Specify Device |w | X w 144 01000 0108F
Metwork Topology 2 RY v 144| 00000 | 000SF | 4 | Specify Device |w | Y - 144 01000 0108F
Communication Period Setting 3 R w 36| 00000| 00023 “ Specify Device |« W ~ 36 00000 00023
Gannection Device Information 4 Rt w 36| 00000| 00023| 4w |Specify Device o |W a6| 01000 01023
- Device Station Setting 5 - - -
Application Settines 5 " “ »
7 b “ L'
8 ~ ~
: s v
Set the link device (RH/RY/RWr/Rida/LESLW) to be refreshed

L4 >

Find Result Check ‘ ‘ Restare the Default Settings
Item Lizt  Firm =

Apply

Precautions

Deleting device stations reduces the number of connected device stations and may impose restrictions on the feasible
system configuration. Determine whether this technique can be used depending on the system to be configured.
Deleting device stations whose CC-Link IE TSN Class is "CC-Link IE TSN Class A" and communication cycle is set to
"Low-Speed" does not have any effect on accelerating CC-Link IE TSN. Check the settings of each device station in the
"Network Configuration Settings" window.
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7.5 Deleting Link Device Settings

Overview

By deleting unnecessary link device settings of each device station, the communication cycle interval and cyclic transmission
time can be reduced.

Execution procedure

Using the following network configuration and refresh settings as examples, this section describes the procedure for deleting
unnecessary link device settings.
* Network configuration

RX settings of RWw settings of
station Nos. 5 to 12 RWr settings station Nos. 1 to 4
(not used) (not used) (not used)
f—)% A A
~ N N
- No. | ModelName | STAZ | StationType |Mebwork ‘ HDESE o | RY Setting ‘ Rl Setting [ Rifiw Setting | \Bsettng
Label Points Start End Points. Start End Points. Start End Points Start End Points. Start
¥ W Master Station
= 1 NZ2GN12A4-16D 1 Remote Station O 1% 0000 000F 16 0000 000F 4 0000 0003 4 0000 0003
=5 2 NZ2GN12A4-16D 2 Remote Station D 16 0010 001F 16 0010 001F 4 0004 0007 4 0004 0007
=) 3 NZ2GN12A4-16D 3 Remote Station ] 16 0020 002F 16 0020 00F 4 0008 000B 4 0008 000B
=5 4 NZ2GMN12A4-16D 4 Remote Station D 16 0030 003F 16 0030 003F 4 000C 000F 4 000C 000F
=) 5 NZ2GN12A4-16D 5 Remote Station D 16 0040 004F 16 0040 004F 4 0010 0013 4 0010 0013
B 6 NZ2GN12A4-16D 6  Remote Station ] 1% 0050 005F 16 0050 005F 4 0014 0017 4 0014 0017
=8 7 NZ2GN12A4-16D 7 Remote Station D 16 0080 006F 16 0060 006F 4 0018 00168 4 0018 001B
=) 8 NZ2GN12A4-16D 8  Remote Station ] 16 0070 0o7F 16 0070 007F 4 001C 001F 4 001C 001F
= 9  NZ2GN12A4-16D 9  Remote Station O 1% 0080 008F 16 0080 008F 4 0020 0023 4 0020 0023
=) 10 NZ2GN12A4-16D 10  Remote Station D 16 0030 009F 16 0050 00SF 4 0024 0027 4 0024 ooz27
Ef= | 11 NZ2GN12A4-16D 11 Remots Station ] 1% 00AD 00AF 16 00AD 00AF 4 0028 0028 4 0028 0028
=8 12 NZ2GN12A4-16D 12 Remote Station D 16 0080 00BF 16 00BO 00BF 4 002C 002F 4 0o2C 002F
< >
TA%1 A2 TA%3 TA%4 TA%S5 STA#6 STA# STA#8 TA%9 TA% STA# TA#
EH ] ] L] B BH - B EH ] ] ] 5]
l&1e) 1l & &) &) &1 &1 l&1e) 1l &) &) &1
[|}I [|}I [I] [I] [|] [|] I{|}I [|}I [|}I [I] [I] [|]
[#] &1 [&] &1 (= &] |& =] |&] &) ['&] [&1] [#] =] [#] &1 [#] |#] (= &] |& =] [& [®]
=] [2L2] | =% %] [8C] &) =] [=l®] (2] 8] [=.#] [£h*]
NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN1244 NZ2GNI12A4 NZ2GN1ZA4 NZ2GN1244 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN1244 NZ2GN12A4
-16D - -18D -16D -16D 16D -16D - -18D - -16D
< >
* Refresh setting
N Link Side GPU Side
0. " " . .
Device Mame | Points | Start | End Target Device Mame | Points | Start End
- 5B ™ ) o
- SW o “ o
1 | Rx ~ 192 00000 | 000BF | 4@ | Specify Device |+ |X i 192 01000 010BF
2 Ry ~ 192 00000 | 000BF | 4mp | Specify Device |~ | v 192 01000 010BF
3| R ~ 48| 00000 0002F | 4mp | Specify Device |« |'W o 48| 00000 0002F
4| Ribi ~ 45| 00000 00D02F | d4mp  |Specify Device |« |'W i 48 01000 0102F
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Operating procedure

1. Open module parameters (CC-Link IE TSN).

O Navigation window = [Parameter] = Model name = [Module Parameter (Port 1/2: CC-Link IE TSN)] = Double-click
[Module Parameter (CC-Link IE TSN)]

Navigation q x ]

| \ ile Par o ink IE TSN)
Me k Lab g
ile Para

ard Par;

2. In the basic settings, open the network configuration settings.

O [Basic Settings] = [Network Configuration Settings (CC-Link IE TSN Configuration)] = Double-click <Detailed Setting>
of [Network Configuration Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) ﬂ
Ttem Setting A
| | ft |-} Network Gonfiguration Settings (GG-Link IE TSN Configuration)
- Network Canfiguration Scttings | <Detailed Settine> o]
BF B3 - Refresh Settines
[y Required Settines o N TefreihTSettlngs <Detailed Settine>
(=149 Basic Settings E‘ fefimanls Ty v :
- @ Network Configuration Settings (G || Netwark Topology Lire/Star
- Refresh Setting =] CGommunication Period Settine

Basic Period Setting

Setting in Units of lus Mot Set
Cammunication Period Interval Setting (Do not Set it in Units ¢ 2000.00 us
Communication Period Interval Setting (Set it in Units of lus) 2000.00 us
Swstem Reservation Time 2000 us
Cyelic Tranzmiszion Time 100000 us
-~ Transient Transmizzion Time 980,00 u=

Metwark. Topology

Communication Period Setting

Cornection Device Information
- Device Station Setting

{8 Application Settings

=1 Multinle Perind Sattine

< >

Find Result Check Restore the Default Settings
Item Lizt Fin =

Aipply
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3. Delete unnecessary RX, RY, RWr, and RWw settings of each device station (state where no device is assigned).
* RX settings of station Nos. 5 to 12: Delete

* RWr settings: Delete

* RWw settings of station Nos. 1 to 4: Delete

r
ﬂ CC-Link IE TSN Configuration (Start I/O: 0000)

i CC-Link IETSN Configuration  Edit  View Close with Discarding the Setting Close with Reflecting the Setting
ConnectedDisconnected Module Detection Simple Display
Mode Setting: Online (Unicast Mede) ~ Assignment Method: Puoint/Start ~
A Station Type Network | RX Setting RY Setting RWr Setting RWw Setting LB Setting
Label | points
¥ m Master Station L

=) 1 NZ2GN12A4-16D 1  Remote Station D 16 0000  OOOF 16 0000  DOOA

B | 2 NZ2GN12A4-16D 2 Remote Station [} 15 0010 0OIF 16 0010  O001R .

=) 3 NZ2GN12A4-16D 3 Remote Station D 16 0020 O0O2F 16 0020 002A

=) 4 NZ2GN12A4-16D 4 Remote Station D 15 0030 0O3F 16 0030 0O03H

=) 5 NZ2GN12A4-16D 5 Remote Station [} 16 0040  004H 4 0010 0013

=) 6 NZ2GN12A4-16D 3 Remote Station D 16 0050 0OSH 4 0014 0017

B | 7 NZ2GN12A4-16D 7 Remote Station [} 16 0060 006H 4 0018 O001B

= 8  NZI2GN12A4-16D 8 Remote Station D 15 0070 007H 4 001C  001F

B | 9 NZ2GN12A4-16D S  Remote Station [} 16 0080 002 4 0020 0023

F= | 10 NZ2GN12A4-16D 10 Remote Station D 16 0090 00SH 4 0024 0027

E&= | 11 NZ2GN12A4-16D 11 Remote Station D 16 00AD  DODAR 4 0028 0028

F= | 12 NZ2GN12A4-16D 12 Remote Station D 16 00BO  DOBH 4 002C  002F

‘ 1 1

Delete
STA#1 STA#2 STA#3 STA#4 STA#S STA#6 STA#7 STA#8 STA#9 STA#10 STA#11 STA#12
B&
BH - BE - EH - EE - EE - BH - EE - BH - EE - EE - BH - EE -
STA#0 Master St [&F7S] &} [ &2 el el EE1 | =| &2 el K] B
ation & &) & |*] & [*] s 1] & [*] [ & ] (*] & |%1] i 1] & (] |8 1] & (*]
Total STAE: 12 ] =] | |*] & (=] | o] & =] [ ] | (=] [ =] | o] & (=] i8] o] & =]
L'E.ﬂ’)t o [=He] [=e] =] [=he] [=He] [=He] =] [=H*] E [=He] [=He ]
ine/Star
NZ2GN12A4 NZ2GN12A4 NZ2GN1244 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN1244 MNZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4
-16D -16D -16D -160 -16D -16D -16D -16D -160 -16D -160 -16D
< >

After unnecessary link device settings are deleted, the link refresh time, communication cycle interval, and
cyclic transmission time may be reduced further by reassigning the link device numbers.

For details, refer to the following.

(=5~ Page 96 Reducing Link Refresh Time

4. Click the [Close with Reflecting the Setting] button.

r
ﬂ CC-Link IE TSN Configuration (Start I/O: 0000)

i CC-Link [ETSN Configuration  Edit  View Close with Discarding the SettmgIC\ase with Reflecting the Setting I
Connected/Disconnected Module Detection Simple Display
Mode Setting: Online (Unicast Mode) ~ Assignment Method: Point/Start ~
RX Settir RY Setti RWr Setti RWw Settil LB Setti
A No. Model Mame STA# | Station Type Network | na e | na na ng
Label | points | Start | End | Points | Start | End | Peints | Start | End | Points | Start | End | Points | Start | End
¥y m Master Station L
=) 1 NZ2GN12A4-16D 1 Remote Station [} 16 0000  OOOF 16 0000 00OF
=) 2 NZI2GN12A4-18D 2 Remote Station D 16 0010 0O01F 15 0010 001F
=) 3 NZ2GN12A4-16D 3 Remote Station [} 16 0020 0O2F 16 0020 002F
= 4 NZ2GN12A4-16D 4 Remote Station [} 16 0030 0O3F 16 0030 003F
=) 5 MNZ2GN12A4-16D 5 Remote Station D 16 0040  004F 4 0010 0013
B= | 6 NZ2GN12A4-16D 6  Remote Station [} 16 0050  O0O5F 4 0014 0017
=) 7 NZ2GN12A4-18D 7 Remote Station D 15 0060 00&F 4 0018 0018
=) 8 NZ2GN12A4-16D 8 Remote Station [} 16 0070 007F 4 001C  001F
= 9 MNZ2GN12A4-16D 9 Remote Station [} 16 0080 00BF 4 0020 0023
Fj= | 10 MNZ2GN12A4-16D 10 Remote Station D 16 0090  00SF 4 0024 0027
B= | 11 NZ2GN12A4-16D 11 Remote Station [} 16 00AD OOAF 4 0028 0028
Bf= | 12 MNZ2GN12A4-16D 12 Remote Station D 16 00B0  0DO0BF 4 002C  002F
< >
STA#1 STA#Z STA#3 STA#4 STA#S STAZ6 STAZT7 STAZ8 STAZ9 STA#10 STA#11 STA#12
ol
R B B B B B B B H- H- H- H-
STA#0 Master 5t| (@8] [#7e)] el [#7e)] £l | 7e] | 7e] & 7e] & el & 7e] & 7e] & e ]
ation 8] 18] [ 18] [ 18] [ 18] [ | [ o] [ & )] = o] & o] & o] & o] & &
Total STAZ: 12 B B B B BN [ & B BN B B B BT
LE'”.”‘ o [l (&L & [ (&L (=] (&L =] o] o] o] e ]
ine/Star
NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A44 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4
- - - 16D 16D - - - -16D -16D -16D -
< >
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5. Change the refresh settings according to the changes in the link refresh settings.

O [Basic Settings] = [Refresh Setting] = Double-click <Detailed Setting> of [Refresh Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN)

e Item List

‘Input the Setting Item to Search

R

| ]

Ttem

Setting ~

~ Metwork Configuration Settings
=] Refrech Settinez

{73 Required Settings
- Basic Settings

@ Refresh Setting
~  Metwork Topology
Communication Period Setting
- @ Connection Device Information
Device Station Setting
{8 Application Settines

<

- @ Metwork, Configuration Settings (C

Refrosh Scitings
=] Metwork Topoloey
« Metwork Topology
-] Gommunication Period Setting
-2 Basic Period Setting
~ Setting in Units of lus

- Syztem Reservation Time
- Gyclic Transmission Time

Transient Transmission Time
M e Deviad Taddie,

= Network Gonfiguration Settines (GG-Link IE TSN Confieuration)

- Gommunication Period Interval Setting {Da not Set it in Units of 200000 us
- Communication Period Tnterval Setting (Set it in Units of 1us)

<Detailed Setting>

I;<Detai\ed Setting>

Line/Star

Mot Set

200000 us
2000 ug
100000 ug
Q8000 us

Explanation

Set transter range between the link special relay/reeister, link device and GPU device

Trem Lizt  Find Result

6. Change the start and end numbers of the link side devices according to the link device numbers set in steps 3 and 4.
In addition, review the CPU side settings according to the changes in the link side settings.

GCheck.

| | Restore the Default Settings

* Number range of RX settings: 00000 to 0003F

* RWr settings: Delete

* Number range of RWw settings: 00010 to 0002F

Apply

MXR300-64 Medule Parameter (Port 1/2: CC-Link IE TSN)

|Input the Setting Item to Search

it

e
ey

BF

,_j Required Settings
11§ Basic Settings

Refresh Setting

Metwork Topology
CGommunication Period Setting
Connection Device Information
Device Station Setting
Application Settings

L4

Metwork Configuration Settings (GG-1

Mo Link Side GPU Side A
Device Name | Points | Start | End Target Device Mame | Points | Start | End

- |SB w - w

— S . u -

1 |RX ~ 64| 00000 0003F | {4 |Specify Device « |X ~ 64 01000 0103F

2 |RY v 192| 00000 OOOBF | s Specify Device « | ¥ w 192 01000| D10BF

K v - v

4 | Riiw w 32| 00010 000ZF | 4mk  Specify Device W w 32 01000 0M01F

5 v - ~

8 z - z

7 Z - Z

8 % - %

3 Z - z

10 w w

: o v

Ex tioh
Set the link device

(RA/RYS R/ Rt/ LB/ LW) to be refreshed.

Item List Find Result

Check

| | Restore the Default Settings

Apply
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7. Click the [Apply] button to apply the setting.

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) n

Setting Item List

|Input the Setting Trem to Search | lEI
5F Ex N Link Side GPU Side A
o.
—ACw——r—— Device Mame | Pointz | Start | End Target Device Mame | Points | Start | End
d quired Settings T > - »
Basic Settings
Metwark Configuration Settings (GC-L il =l R - R
Refresh Setting 1 |RX w 64| 00000 0003F | 4 | Specify Device v X w G4 01000 0103F
Network Topology 2 |RY v 192 00000 000BF | 4 | Specify Device | ~ 192 01000| 010BF
Communication Period Setting 3 ~ “ ~
Gannection Device Information 4 | Rt v 32| 00010 0003F | ek Specify Device « (W w 32 01000 DMO1F
Device Station Setting 5 e “ s
fpplication Settings 5 “
w w
7 = - =
8 . - -
5 » - o
10 v [ w
i ik ¥
Set the link device (RH/RY/Ritk/Ritin/LB/LW) to be refreshed.

L4 >

Find Result Check | | Restore the Default Settings
Item List  Fin =4

Apply

Precautions

+ Deleting link device settings may impose restrictions on the feasible system configuration. Determine whether this
technique can be used depending on the system to be configured.

+ Deleting device stations whose CC-Link IE TSN Class is "CC-Link IE TSN Class A" and communication cycle is set to
"Low-Speed" does not have any effect on accelerating CC-Link IE TSN. Check the settings of each device station in the
"Network Configuration Settings" window.
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7.6  Reducing the Points of Link Device Settings

Overview

By significantly reducing the points of link device settings of each device station, the communication period interval and cyclic
transmission time can be reduced.

Execution procedure

Using the following network configuration and refresh settings as examples, this section describes the procedure for reducing

the points of link device settings.
* Network configuration

Can be reduced to Can be reduced to
16 points 4 points
A A
~ N Y
Y [ N — memk I RX Setting [ RY Setting RVWr Setting [ RWw Setting LB Setting LwSetting | Parameter Automatic Setting
abel | points | Start | End | Points | Start | End | Points | Start | End | Points | Start | End | Points | Start | End | Points | Start | End
.. Host Station Master Station
S | 1 MNZ2GN12A416D | 1 RemoteStton [ 32 0000 00F 32 0000 OOF 8 0000 0007 s o000 D007 [0 <Detail Setting>
S | 2 MNZ2GN12A416D | 2 RemoteStton [ 32 00 00F 32 0020 00F B 0005 OOOF 3 0008 DOOF [0 <Detail Setting>
S | 3 NZ2GN12A4-16D | 3 RemoteStton [ 32 004 00F 32 0040 0OSF 8 00w 0017 s 0010 0017 [0 <Detsil Setting>
S | 4 MNZ2GN12A416D | 4 RemoteStton [ 32 0060 0OF 32 0060 OOF B 0018 OOF 3 0018 DOKF [0 <Detsil Setting>
S | 5 MNZ2GN12A4-16D | 5 RemoteStton [ 32 0080 00SF 32 0080 OOSF 8 o 0027 s o0 0027 [0 <Detsil Setting>
S | 6 MNZ2GN12A4-16D | 6 RemoteStton [ 32 00AD OOBF 32 O0DAD  ODBF B 00 00F 3 00 DO [0 <Detsil Setting>
S | 7 MNZ2GN12A4-16D | 7 RemoteStton [ 32 00CO OODF 32 0OCO  QODF 8 0030 0037 s 0030 0037 [0 <Detsil Setting>
S | 8 MNZ2GN12A416D | & RemoteStaton [ 32 00ED OOFF 32 QOED OOFF B 0% 00F s 0% 0OF [0 <Detsil Setting>
== | 9 MNZZGN12A4-16D | 9 RemoteStton [ 32 010 OMF 32 0100 OLF B 0040 0047 s 0040 0047 [0 <Detail Setting>
S | 10 NZ2GN12A4-16D | 10 RemoteStton [ 32 010 01F 32 0120 0IF B 0048 004 5 004 D04 [0 <Detail Setting>
== | 11 NZ2GN12A4-16D | 11 RemoteStton [ 32 010 01F 32 0140 OIS 8 0050 0057 s 0050 D057 [0 <Detail Setting>
S | 12 NZZGN12A4-16D | 12 RemoteStton [ 32 0180 01F 32 0160 OIF 5 0% 00 5 0058 DO []  <Detail Setting>
< >
sTA® T2 STA#3 STA%4 STA%S sTA%G STA#7 sTA%s sTA#a STA#10  STA#1l  STA#12
BE- BE- - B BE- g H- B BE- g H- B
|71 5] 1#] e |& | |57 5] 1#] e [& 1| |57 5] 1#] Ei8 [&1® |
& 8] [l |5 ] [l |s | [ #] & 8] o] |5 [#] |s ] [ s [ 8] [l |5 gla [ &
& |s] o] |5 ] |s| [ 9] & |s] o] |5 ] |s| & 8] & |s] o] |5 Bl & 8]
[& ls] [}ls] [}l [& 5] [& o] [}ls ] [}l [& ] [& (o] [}ls ] [l ls ] [& ]
NZ2GN12A4 MNZ2GN12A4 NZ2GN12A4 NZIGN12A4 NZ2GN12A4 NEZZGN12A4 NZ2GN12A4 NZIGN12A4 NZZGN12A4 NZIGN12A4 NZ2GN12A4  NZIGN1ZA4
- - -16D -16D -18D -16D -16D -16D -16D - -16D -16D
€ >
* Refresh setting
N Link Side ZPU Side
o - - : -
Device Mame | Pointz | Start | End Target Device Mame | Points | Start End
= S B A " o
- SW N " '
1 |RX e 384 ooooo| 0myE -“ Specify Device |« X e 38 ooop M17E
2 Ry e 384 ooooo| 00FF ﬁ Specify Device |« Y e 384 0ooof D17F
3 | R w a6 Q0000 000BF " Specify Device |« | W ~ a6 00000 0O00&F
4 Ry w 96 00000| 000&F " Specify Device |« W ~ a6 01000f D10&8F
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Operating procedure
1. Open module parameters (CC-Link IE TSN).

O Navigation window = [Parameter] = Model name = [Module Parameter (Port 1/2: CC-Link IE TSN)] = Double-click
[Module Parameter (CC-Link IE TSN)]

Navigation 3 x l

2. In the basic settings, open the network configuration settings.

O [Basic Settings] = [Network Configuration Settings (CC-Link IE TSN Configuration)] = Double-click <Detailed Setting>
of [Network Configuration Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) n

ing Item List

Item Setting
| | ifs =1 Network Gonfiguration Settines (CG-Link IE TSN Configuration)
- Notwark Configuration Seitings tailed Setting>
BE B3 | Refresh Settines
-7 Required Settings Refresh Settings <Detailed Setting>
({2 Basic Settines B Network Topoloey :
- @@ Netwark Configuration Settings (G - Network Topology Line/Star
<@g Refresh Setting E| Gommunication Period Setting

Metwork, Topology Basic Period Setting
Communication Period Setting
Connection Device Information
Divice Station Setting

{1 Application Settings

Setting in Units of lus ot Set
Communication Period Interval Setting (Do not Set it in Units © 2000.00 us
Cammunication Period Iterval Setting (Set it in Units of lus) 200000 us
System Reservation Time 2000 us
Cyclic Transmiszion Time 100000 us

-~ Trangient Transmiszion Time 980,00 us
= Multinle Perind Settine

< >

7 Check Restore the Default Settines
Ttem Lizt Find Result

Apply
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3. Reduce the points of the RX, RY, RWr, and RWw settings of each device station, and change the start addresses
according to the deleted points.

+ Points of the RX and RY settings: 16

* Points of the RWr and RWw settings: 4

« Start addresses of the RX, RY, RWr, and RWw settings: Change according to the points

ﬂ CC-Link IE TSN Configuration (Start I/0: 0000)

i CCLink [ETSN Configuration  Edit View Close with Discarding the Setting Close with Reflecting the Setting

Connected/Disconnected Module Detection Simple Display
Mode Setting: Online (Unicast Mode) ~ Assignment Method: Point/Start ~ Change to 16 pOIntS
Modify the start
A Model Name Netwurkl Setting RWr Setting RWw Setting LB Setting ( Od y esia
Label | ponts Roints | start addresses as well.)
¥ m Host Station L)
B | 1 NZ2GN12A4-16D | 1 RemoteStaton [ 15 oooofl ooor| 15 oooolf oooF 4 oooofl oood 4 oooo | ooo3
=5 2 NZ2GN12A4-16D 2 Remote Station D 16 0010§ 001F| 16 00104 001F 4 0004g 0007 4 0004Q 0007
=5 3 NZ2GN12A4-16D 3 Remote Station D 16 00208 002F| 16 00208 002F| 4 0oosg 0008 4 0008 § 0008
=5 4 NZ2GN12A4-16D 4 Remote Station D 16 00308 003F| 16 00308 003F 4 0ooCl  000H 4 00OC g 000F
=5 5 NZ2GN12A4-16D 5 Remote Station D 16 00408 004F| 16 0040 004F 4 0o10g 0013 4 0010 0013
=5 6  NZ2GN12A4-16D 6  Remote Station D 16 00508 005F| 16 00508 00S5F 4 0014g 0017 4 0014Q§ 0017
=5 7 NZ2GN12A4-16D 7  Remote Station D 16 00608 00&F| 16 0060 006F| 4 0018§ 0015 4 0018Q§ 0018
=5 8  NZ2GN12A4-16D 8 Remote Station D 16 00708 007F| 16 00708 0O7F 4 001CH 001H 4 001CQ 001F
=5 9  NZ2GN12A4-16D 9  Remote Station D 16 0080y 008F| 16 0030 008 4 00208 0023 4 0020 0023
Ff= | 10 NZ2GN12A4-16D 10 Remote Station D 16 0090y 00SF| 16 00908 009F| 4 0024p 0027 4 0024) 0027
Fg= | 11 NZ2GN12A4-16D 11 Remote Station D 16 00ADR O0AF| 16 00ADQ OODAF| 4 00288 0025 4 0028 0028
Ff= | 12 NZ2GN12A4-16D 12 Remote Station D 16 00BOY OOBF| 16 00BOY 0OBF| 4 002CH 0027 4 002C § 002F
” .
T f Change to 4 points.
STA%1 sTAZ2 STA%3 STAZ4 STA#5 STA%6 STA%7 STA%8 sTAZ9 STA#11  STA#12 (Mod|fy the start
addresses as well.)
85
0H - BE - 0H - oH- |- oH- - o - 0 - 0H- - 0H-
STA#0 MasterSt|  |&HS] | ]#] B |&7]#] B || ] [&77®)] % ]#| & =] 1% ]
ation & o] [l [s il o [ |o] [l |o [ o] [l |o & o] [l |s o] o [l |s [l |o
e een | [E® I |#) Bla ela I |o) & o) ela el I o) ela ela el
[oie STAS: [& ] [lls) jolls [s 5] [} ls) [= ] [} ls) [& 8] [lls)] ol s [lls)] [l ls)
ine fStar
NZ2GNI2A4 NZ2GN12A4 NZ2GN1ZA4 NZZGN1ZA4 NZ2GNI2A4 NZIGNIZA4 NEZGNIZA4 NZ2GNI2A4 NZ2GNI2A4 NZ2GN12A4 NZZGN1ZA4 NZ2GN12A4
E -16D 16D 16D 160 16D 16D 16D 16D 16D 16D 160

Point}3

After the points of link device settings are reduced, the link refresh time, communication cycle interval, and
cyclic transmission time may be reduced further by reassigning the link device numbers.

For details, refer to the following.

(=5~ Page 96 Reducing Link Refresh Time

4. Click the [Close with Reflecting the Setting] button.

BB} CC-Link IE TSN Configuration (Start 1/0: 0000)

i CC-Link IETSN Configuration  Edit  View Close with Discarding the SeﬂmgICIose with Reflecting the Setting I

Connected/Disconnected Module Detection Simple Display
Mode Setting: Online (Unicast Mode) ~ Assignment Method: Point/Start ~
A No. | ModeiName |STA%| StatonType |NebNOrk | RX Setting RY Setting | RWr Setting Riiiw Setting LB Setting
Label Points | Start End | Points | Start End | Points | Start End Points | Start End | Points | Start | End | Pair
¥ W Host Station Master Station
| B | 1 NZ26N12A4-16D 1 Remote Station D 16 0000  0OOF 16 0000  0OOF 4 0000 0003 4 0000 0003
| B | 2 NZ26N12A4-16D 2 Remote Station D 16 0010 001F 16 0010 0OIF 4 0004 0007 4 0004 0007
| B | 3 NZ2GN12A4-16D 3 Remote Station D 16 0020 002F 16 0020 00F 4 0008 0008 4 0008 0008
| B= | 4 NZ2GN12A4-16D 4 Remote Station O 16 0030 0O3F 16 0030 003F 4 000C  0OOF 4 000C OOOF
| B | 5 NZ2GN12A4-16D 5 Remote Station O 16 0040 0O4F 16 0040 004F 4 0010 0013 4 0010 0013
| B | 6 NZ2GN12A4-16D &  Remote Station O 16 0050 0OSF 16 0050 0OSF 4 0014 0017 4 0014 0017
| B | 7 NZ2GN12A4-16D 7 Remote Station O 16 0060 DO&F 16 0080 00&F 4 0013 0018 4 0018 001B
| B | 8 NZ2GN12A4-16D 8  Remote Station O 1 0070 O0OF 1% 0070 OQOF 4 001C  00iF 4 001C  0O0IF
| B | 9 NZ2GN12A4-16D 9 Remote Station O 16 0080 0OSF 16 0030 0OSF 4 0020 0023 4 0020 0023
| B | 10 NZ2GN12A4-16D 10 Remote Station O 16 0090 0OSF 16 0090 009F 4 0024 0027 4 0024 0027
| B | 11 NZ2GN12A4-16D 11  Remote Station O 16 00AD OO0AF 16 0D0OAD DOAF 4 0028 0028 4 0028 0028
Ff= | 12 NZ2GN12A4-16D 12 Remote Station O 16 00BD OOBF 16 00BO 0OBF 4 002C  002F 4 002C  0O0%F
<
STA#1 STA#2 STA#3 STA#4 STA#S STA#G STA#7 STA#8 STA#9 STA#10 STA#11 STA#12

85

M- R - BE - R - R - R - L=R - R - - R - -
STA#0 Master St Ll = ]#| | =] =7 ]#] =] 5 ]#| [ ]#| Bl = ]#]
EE EE L
IC“G‘S;N-‘“? [& =] [&lls] jelis] [&lls] [& =] [elis] [elis] =lls] [&lls]
ine /Star
NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4
- -16D -16D -16D -16D -16D -16D -16D -16D -16D -16D -16D

————
[SleieTe)
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5. Change the refresh settings according to the changes in the link refresh settings.

O [Basic Settings] = [Refresh Setting] = Double-click <Detailed Setting> of [Refresh Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) B
Ttem Setting ~
fivut the Setting Tiem to Search | 1] | Network Gonfisuration Settines (66 Lk IE TSN Gonfiuratio)
- Metwork Gonfiguration Settines <Detailed Setting>
E'E E‘Iz -] Refresh Settinzs
(7 Required Settings Rofrosir Sottmgs | <Detailed Setting DI
E 8% Basic Settines = et sy _
i @@ Network Configuration Settings (C) || Network Topology Line./Star
] Refresh Setting -] Communication Period Setting
Metwork Topology -2 Basic Period Setting
Communication Period Setting . Setting in Units of Tus Mot Set

g Connection Device Information
Device Station Setting
{8 Application Settines

Gommunication Period Interval Setting {Da not Set it in Units of 200000 us
Communication Period Interval Setting (Set it in Units of Tus) 200000 us
Sygtem Rezervation Time 20,00 ug

Cyclic Transmiszion Time 100000 us

Transient Transmission Time Q8000 us
im e Dewvind Toddiv

Explanation
Set transter range between the link special relay/reeister, link device and GPU device

< >

. Check | | Restare the Default Settings
Trem Lizt  Find Result

6. Change the end numbers of the link side devices according to the link device numbers set in step 3.
In addition, review the CPU side settings according to the changes in the link side settings.

* End numbers of the RX and RY settings: 000BF

* End numbers of the RWr and RWw settings: 0002F

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) n

ing Item List Setting Item

|Input the Setting Item ta Search | lEI
EE Er Link Side GPU Side A
o No. = - 2
- - Device Mame | Points | Start | End Target Device Mame | Points | Start End
-y Required Settings S “
-2 Basic Settings = =
i @ Metwark Gonfiguration Settings (50— - B = - -
Refresh Setting T R w 192| 000008 O0OBF | s Specify Device |+ | X w 192 01000 O10BF
Metwark, Topalogy 2 | RY w 192 DUDDE' 000EF | 4m | Specify Device | | w 192 01000 D10BF
Cammunication Period Setting 3 | Rt w 48 UUUDE' noo2F “ Specify Device |« |W ~ 48 00000 O002F
Gonnection Device Information 4 | Ritw ~ 48 oo0oof 0002F § 4 | Specify Device |« | W ~ 48| 01000 | D102F
Device Station Setting 5 - = “
(- g Application Settings 5 o - o
7 = - <
8 - - -
19 v - w
10 w - w
T i ¥
Set the link device (RA/RY/RWr/ R/ LB/LW) to be refreshed.

< >

R Check | | Restore the Default Settings
Iem List Find Result

Apply

7 INCREASING SPEED OF CC-Link IE TSN COMMUNICATION
1 1 8 7.6 Reducing the Points of Link Device Settings



7. Click the [Apply] button to apply the setting.

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) n

Setting Item List

|Input the Setting Item ta Search | lEI
Bk Bz Link Side GPU Side A
T E No = 2 -
- - Device Mame | Points | Start | End Target Device Mame | Points | Start End
-7y Required Settings Y “
- Basic Settings = =
@ Metwork. Gonfieuration Settings (GC- - S bt - hed
¥ R w 192| 00000 | DOOBF | s | Specify Device |+ | X w 192 01000 D10BF
Metwork Topology 2 |RY w 192 00000 | O00BF | 4mp | Specify Device |w | Y ~ 192 01000 D10BF
Communication Period Setting 3 Rt ~ 48| 00000| 0002F “ Specify Device |« | W ~ 4% 00000 0002F
@ Connection Device Information 4 | Rl v 48 00000 0002F | 4 | Specify Device v |W v 48 01000 | 0102F
: Device Station Setting 5 - - “
-3 Application Settines 5 - “ -
7 = - =
8 v - w
g = - =
10 w - w
i1 ek h
an
Set the link device (RA/RY R/ Ritk/LB/LW) to be refrecshed.

< >

Fird Result Check. | | Restore the Default Settings
Tem List  Fini =l

Apply

Precautions

+ Deleting link device settings may impose restrictions on the feasible system configuration. Determine whether this
technique can be used depending on the system to be configured.

+ Deleting device stations whose CC-Link IE TSN Class is "CC-Link IE TSN Class A" and communication cycle is set to
"Low-Speed" does not have any effect on accelerating CC-Link IE TSN. Check the settings of each device station in the
"Network Configuration Settings" window.
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7.7  Unifying Network Synchronous Communication
Settings

Overview

If device stations whose network synchronous communication setting is set to "Synchronous" and "Asynchronous" coexist in
device stations whose CC-Link IE TSN Class is "Class B", the communication period interval and cyclic transmission time can
be reduced by unifying the setting to either of them.

Execution procedure

Using the following network configuration as an example, this section describes the procedure for unifying the network
synchronous communication settings of device stations whose CC-Link IE TSN Class is "Class B".

Network synchronous communication

settings are not unified.
f_%

etmor RX Settin RY Setti Ruir Setn R Settin 15 Setts L Sett Parame

C e sz | swonpe iy e * 2 O T e, || Mt [memin 0 \o ] o | 5T

v 0 L
1 MNZZGN1ZA+18D | 1 RemoteStaton (] 16 0000 0OOF 16 0000 OOOF 4 0000 0003 4 0000 0003 [m] Nosetting  Synchranaus Basic Period CC4nk IETSN Class B Do notdistribute
2 NZXGNIZA4ED | 2 RemoteStabion  [J 16 0010 001F 16 0010 O 4 0004 0007 4 0004 0007 ) NoSettng  Asynchronous Low-Speed CCLink [ETSNClass B Do not distribute
3 NZ2GNI2A+16D | 3 RemotesStaton [J 16 0020 00F 16 0020 00 4 0005 OO0B 4 0008 0008 [m} NoSetting  Synchranous Basic Period CCLink ETSN Class B Do not distribute
4 NZZGNI2A%-16D | 4 Remotestston (] 16 0030 00F 16 0030 OO 4 000C OOCF 4 00OC 00OF [m] NoSetting  Synchranous Normal-speed 4k IETSNClass B Do notdistribute
5 NZXGN12A4-16D | 5 RemoteStaton [] 16 0040 004 16 0040 004 4 0010 0013 4 0010 0013 ) NoSettng  Asynchronous Normal-Speed CCLink [ETSNClass B Do not distribute
6 MNZZGNI2A+16D | 6 RemoteStaon [] 16 0050 QOSF 16 0050 QOSF 4 0014 0017 4 0014 0017 O No Setting Synchronous Low-Speed CCLink IETSNClass B Do not distribute.
7 NZZGNIA4-i6D | 7 Remotestston [] 16 0060 00GF 16 0060 OOGF 4 0018 0018 4 0018 0018 [m] Nosetting  Asynchronous Low-Speed 4k IETSNClass B Do notdistribute
8 NZXGNIZA48D | 8 RemoteStabion  [J 16 0070 007 16 0070 00F 4 001C QOFF 4 001C 00F ) NoSeting  Asynchronous Basic Period CCLink ETSN Class B Do not distribute
9 MNZZGNIA+1ED | 9 RemoteStaen [] 16 0080 QOSF 16 0080 Q08F 4 0020 0023 4 0020 0023 O No Setting Synchronous MNormal-Speed CCLink IETSNClass B Do not distribute.
10 NZZGNI2A4-16D | 10 Remotestston  [] 16 0090 00SF 16 0090 DOSF 4 0024 0027 4 0024 0027 [m] Noseting  Asynchronous Basic Period CC4nk IETSN Class B Do notdistribute
11 NZXGNIZA4-1ED | 11 RemoteStaton  [J 16 00AD OAF 16 00AD ODAF 4 0028 0028 4 0028 0028 ) NoSettng  Synchronous Normal-Speed CCLink [ETSN Class B Do not distribute
2 2 [m] 16 0050 QOBF 16 000 QOBF 4 002C QOZF 4 00 Q0F O No Setting Synchronous Low-Speed CCLink IE TSN Class B Do not distribute.

k

B [ F [ F [:F B
|&7e| &7} (479 (977 I&7le] (&7e]
¢l =] el (¢l o] [#] 2] ( (¢l =]
¢l 5] [|] (I) [|] ( (sl o]
& o] Lel] [ o] &le] [ o]

NEDUZAT NZZGNIZAY NZZSNIZAY NZZGNIAY NIZNIZAS NZZNIZAG NZZGNIZAG NZZGNLAY NZZNIAG NZZGNIZA® NZZGNIZAS NZZGUIZAS
-1 -18D 16D

< >

Operating procedure
1. Open module parameters (CC-Link IE TSN).

O Navigation window = [Parameter] = Model name = [Module Parameter (Port 1/2: CC-Link IE TSN)] = Double-click
[Module Parameter (CC-Link IE TSN)]

"

MNavigation 4 x
Sg- | B | £ ||a -
K

guraticn

r

ule Parameter (
ule Param / k IE TSM)

ﬂ Module Parameter (CC-Link IE TSM)

N La

Ethernet)
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2. In the basic settings, open the network configuration settings.

O [Basic Settings] = [Network Configuration Settings (CC-Link IE TSN Configuration)] = Double-click <Detailed Setting>
of [Network Configuration Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN)

Ttem Setting

Network Gonfiguration Settines (GG-Link IE TSN Gonfieurati
Network Configuation Scfgs

= Refresh Settines

Refresh Settings

= Network Topoloey

I Detailed Setting>

B2
{73 Required Settings
1£8 Basic Settings

<Detailed Setting

Divice Station Setting
{18 Application Settings

----- @ Network Caonfiguration Settings (G Network Topalogy Line/Star
@ Fefresh Setting = Gommunication Period Settine

----- Metwork, Topology = Bazic Period Setting

----- Communication Period Setting Setting in Units of lus Mot Set

----- Connection Device Information

Communication Period Interval Setting (Do not Set it in Units ¢ 2000.00 us
Communication Period Interval Setting (Set it in Units of lus) 200000 us

Swetem Reservation Time 2000 uz
Cyelic Tranzmiszion Time 100000 us
Transient Tranzmission Time 98000 us

=1 Mhultinle Perind Settine

Set parameters of device stations (the number of points and assinment of link devices) in the master station.

£ >
Find Result

Check. Restore the Default Settings

Item List

Apply

3. Set "Network Synchronous Communication" of device stations whose CC-Link IE TSN Class is "Class B" to
"Synchronous" or "Asynchronous".

I} CC-Link IE TSN Configuration (Start |/0: 0000)
i CC-Link [ETSN Configuration  Edit  View Close with Discarding the Setting Close with Reflecting the Setting
Cannected Disconnected Module Detection Detailed Display
Mode Setting: Online (Unicast Mode) Assignment Method:
Model Name HAm ez o] S Rl | i e e PD[;EM Eﬁg ™3| 1P address Gateway | Invaid Station b hgar;\tnunimhnn ;ariad smx \ﬁ CC-dink [E TSN Class Eﬁmﬂﬁﬁ;
m Host Station 0 |Master Station
| B | 1 NZZGNIZA+16D | 1 Remote Station 1 1 4 4 [0 <Detail Seting> 192.168.4.1 No Setting Synchranous asic Period CCALink IE TSN Class B Do not distribute
B | 2 NZ2GNI2A4-16D | 2  Remote Station 16 16 4 4 [0 <Detai Setting> 192.168.4.2 No Setting Synchronous ow-Speed CC-Link IETSN Class B Do not distribute:
|5 | 3 NzZzGNi2a416D | 3 Remote Staton b b 4 4 [0 <petai setting> 192.168.4.3 No Setting Synchronous sasic Period CCAink IE TSN Class B Do not distribute:
| B | 4 NZZGNIZA+16D | 4 Remote Station 1 1 4 4 [0 <Detail Seting> 192.168.4.4 No Setting Synchranous ormal-Spel CC-Link IETSN Class B Do not distribute
B | 5 NZ2GNI2A4-16D | 5  Remote Station 16 16 4 4 [0 <Detai Setting> 192.168.4.5 No Setting Synchronous hormal-Speeh CC-Link IETSN Class B Do not distribute:
|5 | 6 NzzGNi2a416D | 6  Remote Staton b b 4 4 [0 <petai setting> 192.168.4.6 No Setting Synchronous ow-Speed CCAink IE TSN Class B Do not distribute
| B | 7 NZZGNIZA+16D | 7  Remote Station 1 1 4 4 [0 <Detail Seting> 192.168.4.7 No Setting Synchranous ow-Speed CC-Link IETSN Class B Do not distribute
B | 8 NZ2GNI2A4-16D | 8  Remote Station 16 16 4 4 [0 <Detai Setting> 192.168.4.8 No Setting Synchronous asic Period CC-Link IE TSN Class B Do not distribute
|5 | 9 NzzGNi2a416D | 9  Remote Staton b b 4 4 [0 <petai setting> 192.168.4.9 No Setting Synchronous hormal-speg CCAink IE TSN Class B Do not distribute
| B | 10 NZZGNIZA+16D | 10 Remote Station 1 1 4 4 [0 <Detail Seting> 192.168.4.10 No Setting Synchranous asic Period CCALink IE TSN Class B Do not distribute
| B | 11 NZ2GN12a416D | 11 RemoteStation b b 4 4 [ <Detai setting> 192.168.4.11 No Setting Synchronous hormal-spel CCAink IE TSN Class B Do not distribute
Fi | 12 NZIGN12A4-16D | 12 Remote Station b3 1 4 4 [0 <Detail Seting> 192.168.4.12 Nosetting || Synchronous ow-Speed CC-Link IETSN Class B Do not distribute
Or
I} CC-Link IE TSN Configuration (Start 1/0: 0000)
i CC-Link [ETSN Configuration  Edit  View Close with Discarding the Setting Close with Reflecting the Setting
Cannected Disconnected Moduie Detection Detailed Display
Mode Setting: Online (Unicast Mode) Assignment Method:
Model Name SR . Pug!t:s; Bl e = e ! hgur;\kmunlmhwﬂ A H cotn T Clss En‘ﬁr‘ﬁ:&?‘s&ﬁ:‘;
] Master Station 192.168.4.253
| B | 1 NZ2GN12a416D | 1 RemoteStaton 1 1 4 4 [0 <petai setting> 192.168.4.1 No Setting Asynchronous sasic Period CCAink IE TSN Class B Do not distribute:
| B | 2 NZZGNIZA+16D | 2  Remote Station 1 1 4 4 [0 <Detail Seting> 192.168.4.2 Mo Setting Asynchranous ow-Speed CC-Link IETSN Class B Do not distribute
B | 3 NZ2GNI2A4-16D | 3 RemoteStation 16 16 4 4 [0 <Detai Setting> 192.168.4.3 Mo Setting Asynchronous asic Period CC-Link IE TSN Class B Do not distribute
|5 | 4 NzzGNi2a416D | 4  RemoteStaton b b 4 4 [0 <petai setting> 192.168.4.4 No Setting Asynchronous hormal-spel CCAink IE TSN Class B Do not distribute
| B | 5 NZZGNIZA+16D | 5  RemoteStation 1 1 4 4 [0 <Detail Seting> 192.168.45 Mo Setting Asynchranous ormal-Spee) CC-Link IETSN Class B Do not distribute
B | 6 NZ2GNI2A4-16D | 6 RemoteStation 16 16 4 4 [0 <Detai Setting> 192.168.4.6 Mo Setting Asynchronous ow-Speed CC-Link IETSN Class B Do not distribute:
|5 | 7 NzzGNi2a416D | 7  RemoteStaton b b 4 4 [0 <petai setting> 192.168.4.7 No Setting Asynchronous ow-Speed CCAink IE TSN Class B Do not distribute
| B | 8 NZZGNIZA+16D | & Remote Station 1 1 4 4 [0 <Detail Seting> 192.168.4.8 Mo Setting Asynchranous asic Period CCALink IE TSN Class B Do not distribute
B | 9 NZZGNI2A4-16D | 9  Remote Station 16 16 4 4 [0 <Detai Setting> 192.168.4.9 Mo Setting Asynchronous hormal-Speg CC-Link IETSN Class B Do not distribute:
|5 | 10 NZzGNI2a416D | 10 Remote Staton b b 4 4 [0 <petai setting> 192.168.4.10 No Setting Asynchronous sasic Period CCAink IE TSN Class B Do not distribute:
| B | 11 NZZGNIZA+16D | 11 Remote Station 1 1 4 4 [0 <Detail Seting> 192.168.4.11 Mo Setting Asynchranous ormal-Spel CC-Link IETSN Class B Do not distribute
F- | 12 NZ2GN12A4-16D | 12 Remote Station 16 16 4 4 [0 <Deta Setting> 192.168.4.12 Mo Setting Asynchronous ow-Speed CC-Link IETSN Class B Do not distribute

After the network synchronous communication settings are changed, the link refresh time, communication
cycle interval, and cyclic transmission time may be reduced further by reassigning the link device numbers.
For details, refer to the following.

[~ Page 96 Reducing Link Refresh Time
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4. Click the [Close with Reflecting the Setting] button.

£ CC-Link IE TSN Configuration (Start [/0: 0000)

i CCLinkIETSN Configuration  Edit  View Close with Discarding the SﬂlmJC\cﬁcw\m Reflecting the Sﬂlmgl |

Connected/Disconnected Module Detection Detaied Display : Module List x
Mode Setting Griine v - [€

ik IE TSN Selection | Find Module ¢ »

G S |

T T :
& [ Rx Setting | RY Setting | RWr Setting | Rwiw Setting |Parameter PDO Mapping Subnet | Defaut c ® General GG-Link E TSN Module ||
No.| ModelName |STAZ | StationT, 1P Address
‘ L | Points | Ponts | Points Ponts | | Setting Mask. Gamwav‘ Invalid Staton | Communication | Period Setting | | GG-Link IE TSN Module (Mitsubish
¥ |E| 0 HostStation 0 Master Station 152.168.4.253 E Master/Local Module
B | 1 NZZGNIZA4-I6D | 1 RemoteStation ® g 4 4 0 <etail seting> 182.168.4.1 NoSeting  Synchronous Basic Period Ot e iose
B GOT2000 Series
B | 2 NZ2GNI2A4-16D | 2  Remot= Station 16 15 4 4 [0 <Detsi setting> 192.168.4.2 No Setting Synchronous Low-Speed
= B General-Purpose AC Servo
B | 3 NIXGNI2A4-16D | 3 RemoteStation 16 16 4 4 [0 <Deti setting> 192.168.4.3 No Setting Synchrenous Basic Period
== I General purpase Inverter
B | 4 NZ2GN12A4-16D 4 Remote Station 16 16 4 4 [0 <oetail setting> 192.168.4.9 No Setting Synchronous Normal-Speed DG Input
B | 5 NZ2GNI2A4-16D | 5  RemoteStation k3 16 4 4 [0 <Deti setting> 192.168.4.5 No Setting Synchranous Normal-Speed B o O
- | 6 NZXGNI2A4-16D | 6  RemoteStation 1 16 1 4 [0  <Detail setting> 192.168.4.6 No Satting Synchronous Low-Speed B /O Gombined
B | 7 NZ2GN12A4-16D 7 Remote Station 16 16 4 4 [0 <Detail Setting> 192.168.4.7 No Setting Synchronous. Low-Speed E Analog Input
B | 8 NZZGNI2A416D | §  Remote Station % 5 4 4 0 <Detail setting> 192.168.4.8 NoSeting  Synchronaus Basic Period B Analog Output
S | 9 NZZGNI2A416D | 9  RemoteStafion % 5 4 4 0 <Detail Setting> 192.168.4.8 NoSeting  Synchranous Normal-Speed (5] L i Inierne Bl
e | 10 NZZGNI2A4-16D | 10 RemoteStation 1 1 4 40 <Detil Setting> 192.168.4.10 NoSeting  Synchronous Basic Period H E"_:"’ME:S‘:”"‘U" i
S | 1l NZZGNIZA%16D | 11 RemoteStation 1 1 4 40 <betlsettng> 192,188,411 NoSeting  Synchranous Normal-Speed e o
B | 12 NZZGNI2A4-16D | 12 Remote Station ® g 4 4 0 <petail setng> 192.18.4.12 noseting [NV« | LowSpeed
< > ‘
l STA#1 sTAs2 sTA=3 STA%4 STAs5 sTA%6 B sTAss sTa%o

NZIGMI2A4 NZZGNIZA4 NZZGNIZA4 NZZGNIZA4 NZ2GNIZA4 NZ2GN12A4 MNEZ2GN12A4 NZZGN1ZA4 NZZGNI2A4 NZZGNIZA4 NZZGNI2A4 | NZZGN1ZA4
16D -16D -16D B - -16D B E -16D -16D 18D 16D

16D 16D 16D 16D

<

EL
BE- Ea- BE- B BE- B EE- -
STA#0 Master st S 1% (%7 1%]¢] 1] [%7]¢] [#] B3
ation sl & ol sl & o5 sl & ola) sl & &l =1 —
1 sTas (&l [2] 3] | (¢l 2] 2 #] (¢l 2 23 sl 1 25
Total STA%: 12 (=] [l (=] [=le] (=] =] (=] =]
LineStar ‘
|

£ Network Label X i Output

& Eror| 1. Waming| 4} information

Network Label Usage Status: Unusedin AllStations

=The network label only can be used by the remote station.

-
5. clickthe [Apply] button to apply the setting.

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) n

Ttetn Setting
|Input the Setting Item to Search | ﬂ

= Network Configuration Settings {CC-Link IE TSN Configuration)

Netwerk Coanfigaatior Sctimgs
Bg B3 [ Refresh Settines
-:i Fequired Settings Refresh Settings < Detailed Setting>
(g9 Basic Settines &1 Network Topoloey

& Metwork Configuration Settings (C o Metwork Topology Line/Star

] Refresh Setting =] Gommunication Period Setting
Metwork Topology = Basic Period Setting
Communication Period Setting Setting in Units of Tus Mot Set

Connection Device Information
Device Station Setting
{1 Ppplication Settings

Gommunication Period Interval Setting (Do not Set it in Units ¢ 200000 us
Gommunication Period Interval Setting (Set it in Units of lus) 200000 us

Swstem Reservation Time 2000 uz
Cwelic Transmission Time 100000 us
Tranzient Tranzsmiszion Time 98000 us

=) Multiple Period Setting

Set parameters of device stations (the number of points and assignment of link devices) in the master station.

€ >

I L Find Result Check Restore the Default Settings
tem List  FIn U

Precautions

Since communication with the network synchronous communication setting set to "Synchronous" can be performed only by
device stations whose CC-Link IE TSN Class is "Class B", setting this item may impose restrictions on the device stations
used and the feasible system configuration. Determine whether this technique can be used depending on the system to be
configured.
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7.8 Setting Distribution of Cyclic Transmission

Overview

For device stations whose CC-Link IE TSN Class is "Class B" and communication cycle is set to "Normal-Speed" or "Low-
Speed", the communication period interval for the basic cycle and cyclic transmission time can be reduced by distributing the
timing of cyclic transmissions for each station within the communication cycle.

Execution procedure

Using the following network configuration as an example, this section describes the procedure for distributing the timing of
cyclic transmissions for device stations whose CC-Link IE TSN Class is "Class B" and communication cycle is set to "Normal-
Speed" or "Low-Speed".

4 | s [ srne | snmne [ Chrsmson | | Commaron | enod serrg Dhwtaon Seting

Ad 0 L)
1 NZXGN12A4-16D | 1 RemoteStaton [] 16 0000 OOOF 15 0000 O0OF 4 0000 0003 4 0000 0003 Synchronous Basic Period [ink TETSN Class B Do not distribute.
2 NZKGNI2A418D | 2 RemoteStation [ 16 0010 0OF 16 0010 OOTF 4 0004 0007 4 0004 0007 fetting Asynchronous Low-Speed “4ink TETSN Class B Do not distribute.
3 NZ2GNI2A4-16D | 3 RemoteStaon [] 1 0020 00F 16 0020 OOF 4 0008 000B 4 0008 000B Setting synchronous BasicPeriod C-ink IETSN ClassB Do not distribute.
4 NZXGNIA48D | 4 RemoteStaton L] %6 0030 00F 16 0030 O0F 4 000C OOOF 4 00OC 00OF fosettng  Synchronous NormalSpeed CCAink IETSN Class B Do ot distribute Th lic t P
5 At | 5 Remiession (] 16 0% 0F 15 00000 4000 003 4 000 03| [osetg  emcvonous o Speed| | CCURIETON CisB Dot dsviute € cyclic transmission
6 NZIGNIZA4-16D | 6 RemoteStation [J 16 0050 00SF 16 0050 OSF 4 0014 0017 4 0014 0017 Setting Synchronous Low-Speed CCLink IETSN Class B Do not distribute B ; : : R
7 e | 7 cewessie 0 om me  © G0 <o s 4 s w8\ \ewe  snovews b vl il distribution setting is
8 MNZZGNI2A+16D | 8 RemoteStaten [] 16 070 0OF 15 0070 QOF 4 001C QOIF 4 001C 00F tting Asynchrenous Basic Period Do not distribute. " . . "
s \mouAH® | 3 fewessm 0 16 o0 0F 1 0000 0F 4000 G054 00 0023 | g yeonms Norn e e dstinte set to "Do not distribute”.
10 NZ2GNI2A4-16D | 10 RemoteStaon [ 16 0090 00%F 16 0090 OOSF 40024 0027 4 0024 0027 tting Asynchronous Basic Period Do ot distribute:
11 NZXGNI2A4-46D | 11 RemoteStabion  [] 15 0DAD 0DAF 15 00AD 00AF 40028 0028 4 0028 0028 tting Synchronous Normal-Speed Do rot distribute
12 NZZGNI12A4+16D | 12 RemoteStaton [ 16 0080 0OBF 16 00BO OOBF 4 002C 002F 4 002C 00ZF Setting Synchronous Low-Speed

< >

STAZS sTaze TA
[ EES S EES EH
B [#712| B B [
5l =] el o (sl o] ¢l 2] I8
¢l o] [|] (I) [|] I8
& & L] o] e ] 13

NZZGN12A% NZZGNI2A4 NEZZGNIZA4 NZZGNIZA4 NZ2GNI2A4 NZZGNIZA4 NZ2GN12A4 NZZGNIZA4 NZZGN12A4 NZ2GN12A4]
-1 -18D 16D -180 16D -16D 16D 16D E -16D

< >

Operating procedure

1. Open module parameters (CC-Link IE TSN).

O Navigation window = [Parameter] = Model name = [Module Parameter (Port 1/2: CC-Link IE TSN)] = Double-click
[Module Parameter (CC-Link IE TSN)]

-

Navigation g x
- | 5o | £ | -
iy, Project

guration

ule Parameter (Common Setting)

= I ule Para nk IE TSM)

ﬂ Module Parameter (CC-Link [E TSM)

Ethernet)
ry Card Parameter

Parameter
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2. In the basic settings, open the network configuration settings.

O [Basic Settings] = [Network Configuration Settings (CC-Link IE TSN Configuration)] = Double-click <Detailed Setting>
of [Network Configuration Settings]

MXR300-64 Module Parameter (Port 1/2: CC-Link IE TSN) n

W T = m Ttem Setting
| put the Setting ltem to Searc ‘ IEI Network Configuration Settines (CG-Link IE TSN Confieuration)

Netwaork Configuatior Scitmgs
B Bz =) Refresh Settings

B (Y Renuired Settings N RefreihTSettings <Detailed Setting
{§2 Basic Settines = M X sy i
- @ Metwork Configuration Settings (C Network Topology Line/Star
@ Refresh Setting CGommunication Period Setting
Metwork Topology = Basic Period Setting
Communication Period Setting
Connection Device Information
Device Station Setting
{8 Application Settings

Setting in Units of lus Mot Set
CGommunication Period Interval Setting (Do not Set it in Units ¢ 2000.00 us
Communication Period Interval Setting (Set it in Units of lus)  2000.00 us
System Reservation Time 2000 us

Cyelic Tranzmizzion Time 100000 us

Transient Transmission Time 980,00 us
im s Dmvimd Tmdd i N

Set parameters of device stations (the number of points and assienment of link devices) in the master station.

< >

f Check ‘ ‘ Restare the Default Settings
Ttem List  Find Result

Apply

3. Set "Cyclic Transmission Distribution Setting" to "Distribute” for device stations whose CC-Link IE TSN Class is "Class B"
and communication cycle is set to "Normal-Speed" or "Low-Speed".

BB} CC-Link IE TSN Configuration (Start 1/0: 0000)

i CC-Link ETSN Configuration Edit View Close with Discarding the Setting Close with Reflecting the Setting

| connected/bisconnected Moduie Detecton || Simple Display |
Made Setting: Online (Unicast Made) ~ Assignment Method: Paint/Start ~
4] | tme | passen | Shoet| Dk nevelir neerkornne| oo | __setimeten | ccyy eravcms | 1T
¥ |HB | 0 HostStaton 182.168.4.253
| B= | 1 NZ2GN12A4-16D 192.168.4.1 No Setting Synchronous Basic Period CC-Link IE TSN Class B Qg oot dicipbuie
| = | 2 NZ2GN12A4-16D 192.168.4.2 No Setting Asynchronous Low-Speed CC-Link IE TSN Class H
| B= | 3 NZ2GN12A4-16D 192.168.4.3 No Setting Synchronous Basic Period CC-Link IE TSN Class B Do not dist 3
| = | 4 NZ2GN12A4-16D 192,168.4.4 Nao Setting Synchranous Mormal-Speed CC-Link IE TSN Class B} Distribute
| B= | 5 NZ2GN12A4-18D 192.168.4.5 No Setting Asynchronous Normal-Speed CC-Link IE TSN Class B Distribute
| = | 6 NZ2GN12A4-16D 192.168.4.6 Nao Setting Synchranous Low-Speed CC-Link IE TSN Class B} Distribute
=) 7 NZ2GN12A4-16D 192.168.4.7 No Setting Asynchronous Low-Speed CC-Link IE TSN Class B Distribute
E 8 NZ2GN12A4-16D 192.168.4.8 No Setting Asynchronous Basic Period CC-link TE TSN Class B Do natdistrute
F= | 9 NZ2GN12A4-16D 192.168.4.9 Mo Setting Synchranous Normal-Speed CC-Link IE TSN Class B Distribute
E 10 NZ2GN12A4-16D 192.168.4.10 No Setting Asynchronous Basic Period CC-Link TE TSN Class B
F= | 11 NZ2GN12A4-16D 192.168.4.11 Mo Setting Synchranous Normal-Speed CC-Link IE TSN Class B Distribute
= | 12 NZIGN12A%-18D | 192.158.4.12 No Setting Synchronous Low-Speed CCAink IE TSN Class f ~
< >

v
9
=
mn

£

STA#5 STA#E STAZ7 STA=B STA#9 STA#10 STA#11 STA#12

| [ STA#1 STA#2 STA#
1

AT
BER
A - - Uil A - - R - - FH - A - B - A - A -
STA#D Master 5t [@S] Bl == | [= ] £l = ]=| Bl E = =] Bl Eel = =]
tion [l [o) & 5] & & &l o] & [s] &l o &l 5] E | o &l 5] & 5] il o
N sTas: [is] |#] & o] s |#7] [i¢] [#] [ o] 8] |#] [is] [#] [ o] [l o el o] &[] [l o
Total STAZ 12 [&Le] &% [&l] [&Le] [&s] [&l] &L= [&s] [&le] E

1
|
| & sl e
LinefStar
NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 MNZ2GN12A4 NZ2GM12A4 NZ2GN12A4 NZ2GN12A4 | NZ2GN12A4
-16D -16D -160 -16D -16D -16D -16D -16D -16D -16D - E

Point}3

If the "Cyclic Transmission Distribution Setting" column is not displayed, click the [Detail Display] button to
display it.
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4. Click the [Close with Reflecting the Setting] button.

5.

Click the [Apply] button to apply the setting.

BB} CC-Link IE TSN Configuration (Start 1/0: 0000)
i CC-Link [ETSN Configuration  Edit  View Close with Discarding the Se‘lth Close with Reflecting the Setting I
ConnectedDisconnectad Module Detection Simple Display
Mode Setting: Online (Unicast Mods) Assignment Method: Point/Start
e Ne. Model Name 1P Address | Subnet | Default | Reserved/Error | Network Synchronous | Communication [ Station Information ‘ CCink [E TSN Class | CYdlic Transmission
Mask | Gateway | Invalid Station Communication Period Setting | Alias | Comment | Station-spedific mode setting ‘ Distribution Setting
v BB | 0 HostStation 192.168.4.253
=S 1 NZ2GN12A4-16D 192.168.4.1 No Setting Synchranous Basic Period CC-ink IE TSN Class B Do not distribute
=) 2 NZ2GN12A4-16D 192.168.4.2 No Setting Asynchronous Low-Speed CCink IE TSN Class B Distribute
Bf= | 3 NZ2GN12A4-16D 192,168.4.3 Nao Setting Synchranous Basic Period CC-ink IE TSN Class B Do not distribute
=) 4 NZ2GN12A4-16D 192.168.4.4 No Setting Synchronous Normal-Speed CCLink IE TSN Class B Distribute
=% 5 NZ2GN12A4-16D 192.168.4.5 Nao Setting Asynchronous Mormal-Speed CC-ink IE TSN Class B Distribute
=) 6  NZ2GN12A4-16D 192.168.4.6 No Setting Synchranous Low-Speed CC-Link IE TSN Class B Distribute
=3 7 NZ2GN12A4-16D 192.168.4.7 No Setting Asynchronous Low-Speed CCAlink IE TSN Class B Distribute
=) 8  NZ2GN12A4-16D 192.168.4.8 No Setting Asynchronous Basic Period CC-Link IETSN Class B Do not distribute
=3 9  NZ2GN12A4-16D 192.168.4.9 No Setting Synchranous Normal-Speed CClink IE TSN Class B Distribute
F= | 10 NZ2GN12A4-16D 192.188.4.10 Mo Setting Asynchronous Basic Period CCLink IETSN Class B Do not distribute
B | 11 NZ2GN12A4-16D 192.168.4.11 No Setting Synichranous Normal-Speed CCAlink IE TSN Class B Distribute
B | 12 NZ2GN12A4-16D 192.168.4.12 No Setting Synchranous Low-Speed CC-Link IE TSN Class B [ajEy v
3 >
| [ STA%1 STA#2 STA#3 STA#6 7 STA#8 STA#S 1 STA#12
|
B8R
EH - EH - EH - EH - EH - EH - EH - EH - EH - EH - EH -
STA#0 Master St [ |&e] e |&7e] |&1e] e 8] |&1e] e B8 E
ation ][9] [ 9] ][] [ %] [ 5] ][] [ %] [ 5] ] [s] [ 5] [ [s]
Total STA®: 12 s & | | |8 &) E | =] 8 &) s | | |&| i8] &) & =] i8] (&)
Li‘l—-'v;':t'c : L&) &= L&) L&) [=e] L&) el =] L&l ] =] L&l
NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GN12A4 NZ2GM12A4 NZ2GN12A4 NZ2GN12A4 NZ2GMN12A4 NZ2GN12A4 MNZ2GN12A4 | NZ2GN12A4
-16D -16D -16D -16D -16D -16D -16D -16D -16D -16D -16D -16D
< >

MXR300-84 Module Parameter (Port 1/2: CC-Link IE TSN)

|Input the Setting Item o Search |

ifi

5§

{7 Required Settings

11§ Basic Settings

& Metmork Configuration Settings (C
@ Refresh Setting

Metwaork Topalogy
Communication Period Setting
Connection Device Information
Device Station Setting

(i fpplication Settings

5=

< 3
Find Result

Item List

Precautions

Ttem Setting

- Metwark Configmatior Sciies
= Refrech Settines

- Refresh Settings
= Network Topoloey

 Metwork Topolomy
=] Gommunication Period Setting
Bagic Period Setting
- Betting in Units of lus

- System Reservation Time
Cyelic Transmiszion Time

- Tranzient Transmission Time
= Multiple Period Setting

=) Network Gonfiguration Settines {GC-Link IE TSN Confieuration)

- Gommunication Period Interval Setting (Do not Set it in Units ¢ 200000 us
- Gommunication Period Interval Setting (Set it in Unite of lus) 2000.00 us

<Detailed Setting>

Line/Star

Mot Set

2000 u=
100000 L=
96000 us

Set parameters of device stations (the number of points and assienment of link devices) in the master station.

Check

Restore the Default Settings

Since the cyclic transmission distribution can be set only for device stations whose CC-Link IE TSN Class is "Class B" and
communication cycle is set to "Normal-Speed" or "Low-Speed", setting this item may impose restrictions on the device
stations used and the feasible system configuration. Determine whether this technique can be used depending on the system

to be configured.
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INFORMATION AND SERVICES

For further information and services, please contact your local Mitsubishi Electric sales office or representative.
Visit our website to find our locations worldwide.

MITSUBISHI ELECTRIC Factory Automation Global Website
Locations Worldwide
www.MitsubishiElectric.com/fa/about-us/overseas/

TRADEMARKS

The company names, system names, and product names mentioned in this manual are either registered trademarks or

trademarks of their respective companies.
In some cases, trademark symbols such as ™ or *®" are not specified in this manual.
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