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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 carefully and pay full attention to safety to handle
the product correctly.

The precautions given in this manual are concerned with this product only.

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

f WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

f CAUTION Indicates that incorrect handling may cause hazardous conditions, resulting in
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.

[Design Precautions]

/\WARNING

@ Configure external safety circuits to ensure that the entire system operates safely even when a fault
occurs in the personal computer. Failure to do so may result in an accident due to an incorrect output
or malfunction.

(1) Configure safety circuits externally, such as an emergency stop circuit, protection circuit, and
protective interlock circuit for forward/reverse operation or upper/lower limit positioning.

(2) If an incorrect home position return direction is set, motion control may continue without
deceleration. To prevent machine damage caused by this, configure an external interlock circuit.

(3) When this product detects an error, the motion slows down and stops or the motion rapidly stops,
depending on the stop setting in parameter. Set the parameter to meet the specifications of the
positioning control system. In addition, set the home position return parameter and positioning
data within the specified setting range.

@ For the operating status of each station after a communication failure, refer to manuals for the network
used. Incorrect output or malfunction due to a communication failure may result in an accident.

® When modifying control while this product is running, configure an interlock in the program to ensure
that the entire system always operates safely. For other forms of control (such as program
modification, parameter change, forced output, or operating status change (status control)), read the
relevant manuals carefully and ensure that the operation is safe before proceeding. Improper
operation may damage machines or cause accidents. Determine corrective actions to be taken by the
system in case of a communication failure.

@ Especially, when a remote system is controlled, immediate action cannot be taken if a problem occurs
due to a communication failure. To prevent this, configure an interlock in the program, and determine
corrective actions to be taken by the system in case of a communication failure.

@ If a communication cable is disconnected, the network may be unstable, resulting in a communication
failure of multiple stations. Configure an interlock in the program to ensure that the entire system will
always operate safely even if communications fail. Failure to do so may result in an accident due to an
incorrect output or malfunction.




[Design Precautions]

/\WARNING

@ |If safety standards (ex. robot safety rules, etc.) apply to the system using the servo amplifier and
servomotor, make sure that the safety standards are satisfied.

@ Construct a safety circuit external to each remote station if the abnormal operation of the remote
stations to be connected to this product differs from the safety directive operation in the system.

[Design Precautions]

/N CAUTION

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

@ After the personal computer is powered on or rebooted, the time taken for the system to enter the
RUN status varies depending on the system configuration and/or performance of the personal
computer. Design circuits so that the entire system will always operate safely, regardless of the time.

[Security Precautions]

/\WARNING

@ To maintain the security (confidentiality, integrity, and availability) of the system against unauthorized
access, denial-of-service (DoS) attacks, computer viruses, and other cyberattacks from external
devices via the network, take appropriate measures such as firewalls, virtual private networks (VPNSs),
and antivirus solutions.

[Wiring Precautions]

/\CAUTION

® Ground the controllers in which this product is installed, servo amplifiers, and servo motors with a
ground resistance of 100 ohm or less. Do not use a common grounding with other equipment.

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

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

® Check the interface type and correctly connect the cable. Incorrect wiring (connecting the cable to an
incorrect interface) may cause failure of the external device.

® When disconnecting the cable, do not pull the cable by the cable part. Pulling the cable may result in
malfunction or damage to the cable.

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

@ For Ethernet cables to be used in the system, select the ones that meet the specifications in the user's
manual. If not, normal data transmission is not guaranteed.




[Startup and Maintenance Precautions]

/\WARNING

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

Do not connect or disconnect any communication cable while power is on. Failure to do so may cause
malfunction.

[Startup and Maintenance Precautions]

/\CAUTION

When modifying control while this product is running, configure an interlock in the program to ensure
that the entire system will always operate safely. For other forms of control (such as program
modification, parameter change, forced output, or operating status change (status control)), read the
relevant manuals carefully and ensure that the operation is safe before proceeding. Improper
operation may damage machines or cause accidents. Determine corrective actions to be taken by the
system in case of a communication failure.

Especially, when a remote system is controlled, immediate action cannot be taken if a problem occurs
due to a communication failure. To prevent this, configure an interlock in the program, and determine
corrective actions to be taken by the system in case of a communication failure.

Use any radio communication device such as a cellular phone or PHS (Personal Handy-phone
System) more than 25 cm away in all directions from the personal computer. Failure to do so may
cause malfunction.

Maintenance must be performed by qualified maintenance personnel with knowledge.

Before testing the operation, set a low speed value for the speed limit parameter so that the operation
can be stopped immediately upon occurrence of a hazardous condition.

Confirm and adjust the program and each parameter before operation. Unpredictable movements
may occur depending on the machine.

When using the absolute position system function, on starting up, and when the absolute position
motor has been replaced, always perform a home position return.

Before starting the operation, confirm the brake function.

Do not perform a megger test (insulation resistance measurement) during inspection.

After maintenance and inspections are completed, confirm that the position detection of the absolute
position detection function is correct.

Extreme adjustments and changes may lead to unstable operation, so never make them.

[Operating Precautions]

/\CAUTION

When modifying control (such as data modification, program change, or operating status change
(status control)), read relevant manuals carefully and ensure the safety before operation. Incorrect
change or modification may cause system malfunction, damage to the machines, or accidents.

Do not go near the machine during test operations. Doing so may lead to injuries.




CONDITIONS OF USE FOR THE PRODUCT

(1) Mitsubishi Motion Control Software ("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, 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 PRODUCTS 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 Motion control software trouble and
system trouble caused by DoS attacks, unauthorized access, computer viruses, and other cyberattacks.

INTRODUCTION

Thank you for purchasing Motion Control Software SWM-G.

This manual describes the required performance specifications, procedures before operation, and settings for using Motion
Control Software SWM-G.

Before using this product, please read this manual and the relevant manuals carefully and develop familiarity with the
functions and performance of the Motion control software SWM-G to handle the product correctly.

When applying 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

MR-SWMG16-U, MR-SWMG32-U, MR-SWMG64-U, MR-SWMG128-U, MR-SWMG16N1-U, MR-SWMG32N1-U, MR-
SWMG64N1-U, MR-SWMG128N1-U
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RELEVANT MANUALS

Manual name [manual number] Description Available form

Motion Control Software SWM-G User's Manual (Startup) This manual explains the specifications, procedures before operation, e-Manual
[IB-0300562ENG] (this manual) and settings of Motion Control Software SWM-G. PDF

Motion Control Software SWM-G User's Manual (Installation) | This manual explains the required procedures and settings for installing | e-Manual
[IB-0300561ENG] Motion Control Software SWM-G in a personal computer. PDF

Motion Control Software SWM-G Operating Manual This manual explains the system configuration, parameter settings, and | e-Manual
(SWMOS) online function operations of Motion Control Software SWM-G. PDF
[IB-0300563ENG]

Motion Control Software SWM-G Operating Manual This manual explains the methods for diagnosing and managing e-Manual
(EcConfigurator) EtherCAT networks of Motion Control Software SWM-G. PDF
[IB-0300617ENG]

Pointp

e-Manual refers to the Mitsubishi Electric FA electronic book manuals that can be browsed using a dedicated
tool.

e-Manual has the following features:

» Required information can be cross-searched in multiple manuals.

» Other manuals can be accessed from the links in the manual.

» The hardware specifications of each part can be found from the product figures.

» Pages that users often browse can be bookmarked.

» Sample programs can be copied to an engineering tool.

TERMS

Unless otherwise specified, this manual uses the following terms.

Term Description

1/0 size The number of I/O points. It is expressed in bytes.

MR Configurator2 The product name of the servo setup software.

MR-J5(W)-G A generic term for MR-J5-0G(-RJ), MR-J5WO-OG, MR-J5-0G(-RJ)N1, MR-J5WO-0OG-N1, MR-JET-OG and MR-JET-
OG-N1 servo amplifiers.

MR-J5-G An MR-J5-0GO(-RJ) servo amplifier.

MR-J5W-G An MR-J5WO-OG servo amplifier.

MR-J5-G-N1 An MR-J5-0G(-RJ)N1 servo amplifier.

MR-J5W-G-N1 An MR-J5WO-OG-N1 servo amplifier.

MR-JET-G An MR-JET-0G servo amplifier.

MR-JET-G-N1 An MR-JET-OG-N1 servo amplifier.

NIC A network interface card for Ethernet connection.

RTX An extension function that operates Windows in real time, which is developed by IntervalZero.

RTX64 RTX64 is compatible with 64-bit natively.

SWM-G A generic product name for Motion Control Software SWM-G and Motion Control Software SWM-G (CC-Link IE TSN
edition).

SWM-G-N1 A generic product name for Motion Control Software SWM-G-N1 (CC-Link IE TSN + EtherCAT edition).

SWM-G engine Atask on RTX64 that performs management of SWM-G modules, axis management, and API processing.

SWMOS A generic product name for the engineering tool SWM-G Operating Station.

Device An object for the communication between a user application and the SWM-G engine or each module.

Personal computer A generic term for personal computers where Windows® operates.

Platform A generic term for network connection functions to be loaded to RTX64.
CC-Link IE TSN and a simulator are available as modules.

Module A generic term for modules to be loaded to RTX64. A file with the extension "rtdll".

User unit A unit of the position defined by the user (such as 1 mm and 1 ps).
It is abbreviated as "U".
The speed is expressed as "U/s", the acceleration is expressed as "U/s2", and the jerk is expressed as "U/s®" in user unit.




1 overview

Motion Control Software SWM-G is software that is installed in a personal computer to perform motion control and network
control. Connect the personal computer to servo amplifiers or remote stations such as a remote I/O using CC-Link IE TSN.
Connect the personal computer in star topology or line topology using Ethernet cables. Star topology and line topology can be
combined in a network.

In Motion Control Software SWM-G, up to 128 axes of servo motors can be controlled.

1.1  System Configuration

The following shows the SWM-G system configuration.

Motion Control Software SWM-G
MR Configurator2

[ SWM-G: Up to 128 axes  Remote station: Up to 128 stations (including the servo ampilifier) ]

, MR-J5-G/ MR-J5W2-G/ MR-J5W3-G/ MR-J5-G-RJ/ MR-JET-G/
CC'LInkIE TSN MR-J5-G-N1 MR-J5W2-G-N1 MR-J5W3-G-N1 MR-J5-G-RJN1 MR-JET-G-N1

—
EtherCAT.

SLILY ||

Dﬂ-p- SLILY |

Ul0e=m

Rotary

servo motor . .
Linear Direct

servo motor drive motor

1/0 module

Point}3
» Connecting to the NIC port set at the time of installation is required.
* When using multi-axis servo amplifiers, the invalid axis setting cannot be used.
1 OVERVIEW

1.1 System Configuration



1.2  Architecture

All the functions of SWM-G have been implemented in "rtdIl" and can be used by loading them.

The following shows the overall flow chart of data in the SWM-G architecture.

Windows
SWM-G engineering tool
+ SWMOS User application
» EcConfigurator
—— SSC AP e
RTX
SWM-G engine ‘/—\
| Motion Interface | | Platform Interface |
A P |
, T ,
CoreMotion.ttdll MP Interface <:::>;| CC-LinkPlatform.rtdll |§
Eg\g??%%?\}:g&rrtﬂltld” K > <:::>i| SimuPlatform.rtdll |§
vent.tr I I
o eratomea |
Item Description
SWM-G engineering tool ESWMOS
An integrated utility.
lEcConfigurator*1
A network setting tool for EtherCAT communication.
User application A program created by the user.
SSC API An interface library with SWM-G.
SWM-G engine Performs the motion control and network management.
Motion Interface A motion interface.
Platform Interface A platform interface.
MP Interface A motion-platform interface.
CoreMotion.rtdll Performs the basic motion control.
Compensation.rtdll Performs the compensation processing.
AdvancedMotion.rtdll Performs the advanced motion control.
Event.rtdll Performs the event processing.
10.rtdll Performs the I/O control.
CCLinkPlatform.rtdll Communicates with the CC-Link IE TSN remote stations.
SimuPlatform.rtdll Simulates the virtual axis.
EcPlatform.rtdil " Communicates with the EtherCAT remote station.

*1  When using SWM-G-N1 only

1 OVERVIEW
1.2 Architecture 9
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2 SPECIFICATIONS

2.1

Performance Specifications

The following shows the performance specifications of SWM-G.

Item

MR-SWMG128-U/
MR-SWMG128N1-U

MR-SWMG16-U/
MR-SWMG16N1-U

MR-SWMG32-U/
MR-SWMG32N1-U

MR-SWMG64-U/
MR-SWMG64N1-U

Number of control axes

16 axes 32 axes 64 axes 128 axes

Number of connected stations

Up to 128 stations

CC-Link IE TSN | Communication | 1 Gbps/100 Mbps™ 2
speed
Communication Standard 1 ms, Can be set to 0.125 ms to 8 ms by the user
cycle
Other Mixture of class B, Hot Connect, SDO communication, IP communication
communication
specifications
Transmissionline | Line topology, star topology, line + star topology
type
EtherCAT™* Communication | 100 Mbps
speed
Communication Standard 1 ms, Can be set to 0.125 ms to 4 ms by the user
cycle
Other Class A compliant, CoE, EoE, FoE, SoE, AoE, VoE, FSoE, DC-synchronous/SM-synchronous, Hot Connect
communication
specifications
Transmissionline | Line topology, star topology, ring topology
type
1/0 size Input 8000 bytes, output 8000 bytes
Positioning Up to 128 axes simultaneously (absolute value command, relative value command)

Override is possible

Acceleration/deceleration
processing

Trapezoidal, S-curve, jerk ratio, parabolic, sine, advanced-S, trapezoidal moving average time, jerk-limited, jerk limited
S-curve, jerk-limited advanced-S, two velocity trapezoidal, two velocity S-curve, two velocity jerk ratio, time acceleration
trapezoidal, time acceleration S-curve, time acceleration jerk ratio, time acceleration parabolic, time acceleration sine,
time acceleration advanced-S, constant deceleration, jerk ratio/fixed velocity-T, jerk ratio/fixed velocity-S, jerk-limited/
fixed velocity-T, jerk-limited/fixed velocity-S

Interpolation function

2- to 4-axis linear interpolation (up to 128 axes), 2-axis circular interpolation, 3-axis circular interpolation, 3-axis helical
interpolation, PVT

Continuous path

Combination of linear and circular interpolation, spline interpolation, pre-read speed automatic control, linear/circular
continuous path with rotation stage

Real-time control

Event, triggered motion, position synchronous output

Synchronous control

Simple synchronization, synchronous gear ratio, synchronous phase offset, synchronous compensation, dynamic
establishment/cancellation of synchronization, multiple pairs (up to 64 pairs) of synchronization between 1 axis and
multiple axes (synchronous group)

Electronic cam

Cam curves of eight systems can be defined, cam curve per communication cycle, phase operation, clutch

Home position return function™

Home position return using the Z-phase (index pulse), home position sensor, limit sensor, limit proximity sensor,
external input signal, mechanical end, and gantry axis can be performed.

Compensation function

Backlash/pitch error compensation, plane strain (straightness) compensation

*1  When there are two ports, 1 Gbps devices and 100 Mbps devices can be assigned to each port.

When multiple CC-Link IE TSN classes are mixed, the functionality and performance of a part of the network or the entire network are

*2

equivalent to the lower CC-Link IE TSN class.
*3 It does not support the home position return mode of the servo amplifier.
*4

2 SPECIFICATIONS

When using SWM-G-N1 (MR-SWMG16N1-U, MR-SWMG32N1-U, MR-SWMG64N1-U, and MR-SWMG128N1-U) only

2.1 Performance Specifications



2.2 Supported Platforms

The platforms supporting SWM-G are shown below.
Any supported platforms can be used.
O: Supported, X: Not supported

SWM-G O O X
SWM-G-N1 @) O O

2 SPECIFICATIONS 11
2.2 Supported Platforms
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FUNCTION LIST

The following shows the SWM-G functions.

Function

Description

Home position

return

Aligns the axis coordinates with the physical machine coordinates.

Basic function

Position control

Moves the specified axis to the specified position.

Speed control

Accelerates or decelerates the command axis to the target speed using the specified parameter and keeps it
moving after it reaches the target speed.
The control not including the position loop is performed on the command to the servo amplifier.

Torque control

Maintains a constant torque in the specified direction.
The control not including the position loop is performed on the command to the servo amplifier.

JOG operation

Performs the JOG operation on the command axis using the specified parameter.

Linear interpolation

Interpolates the axis so that is moves in a straight line in synchronization.

Circular interpolation

Interpolates two axes onto a circular arc.

3D circular interpolation

Interpolates three axes onto a circular arc in a 3D space.

Helical interpolation

Moves three axes in spirals.

Override

Overwrites the target value of the axis executing the command.
Including the target position, every parameter of the motion command can be changed.

Trigger motion

Delays the execution of the motion command until the specified trigger condition is satisfied.

Synchronous control

If the command position of the master axis changes, the command position of the slave axis also changes
by the same amount.

Advanced Spline interpolation Moves two to six axes along the path defined by a point sequence or other parameters.
function PVT control Commands the axis using a point cloud consisting of position, speed, and time.
The axis passes the position of each point at the specified speed and at the specified time.
Path interpolation Two interpolation axes follow the defined path with either a single motion profile or different motion profiles
for each segment.
Rotation path interpolation Rotates the entire path by adding the rotating axis to the path interpolation.
Pre-read path interpolation Specifies the speed limit and acceleration limit for each interpolation axis in addition to the path interpolation
function.
The interpolation speed and acceleration of each path segment are adjusted so that the path is completed in
the shortest time within the axis limit.
E-CAM Controls the command position of the slave axis according to the position of the master axis.
The command position of the slave axis is calculated from the position of the master axis using the point
data defined in the E-CAM table.
Compensation | Pitch error compensation Compensates the physical irregularities of the axes by defining the offsets measured at the command
function positions at regular intervals of the axes.
2D pitch error compensation | Calculates the pitch offset from the positions of two reference axes instead of one axis.
Backlash compensation Applies the offsets when the axis changes the movement direction.
Others Touch probe Latches the axis position.
Two types of touch probes are available; A hardware touch probe and software touch probe.
Position synchronous output | Used to set the output signal when a specific condition is satisfied.
Planned speed override Overwrites the speed of the axis executing the position command when a specific condition is satisfied.
10 Performs the 1/0 module control.
User memory Performs the user memory control.
Logging Saves the data specified by the setting.
PM motion Instead of sending the position, speed, or torque command to the servo drive for each cycle, the motion

command is sent to the servo drive only when the PM motion module function is called.

3 FUNCTION LIST



MEMO

3 FUNCTION LIST
13
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4 PROCEDURES BEFORE OPERATION AND
SETTING

This chapter describes the procedures before the operation of SWM-G.

1. Setup

Install Motion Control Software SWM-G in a personal computer.
For details, refer to the following.

[T 1Motion Control Software SWM-G User's Manual (Installation)

2. Wiring and connection of system configuration devices
Connect the personal computer and remote stations such as servo amplifiers with Ethernet cables.
(=5~ Page 15 Wiring and Connection of System Configuration Devices

3. Startup and initial setting of the engineering tool (SWMOS)
Start the engineering tool (SWMOS) and set the CC-Link IE TSN platform.
[Z5~ Page 16 Startup and Initial Setting of the Engineering Tool (SWMOS)

4. Network configuration setting
Set the network configuration.
=~ Page 19 Network Configuration Setting

5. Parameter setting of the servo amplifier
Set the parameters of the drive unit to be used.
(=5~ Page 25 Parameter Setting of the Servo Amplifier

Point

Details of procedures before operation will be described using an example of when "CC-Link IE TSN" is used
for the platform.

For details on using "EtherCAT" for the platform, refer to the following manual.

[T 1Motion Control Software SWM-G Operating Manual (EcConfigurator)

4 PROCEDURES BEFORE OPERATION AND SETTING



4.1 Wiring and Connection of System Configuration
Devices

Connect the personal computer and remote stations such as servo amplifiers with Ethernet cables.
Set the rotary switches of the servo amplifiers.

In the initial state of the servo amplifiers, the rotary switches (SW1/SW2) correspond to the fourth octet of the IP address.

System configuration example

In the following system configuration example, the initial values of the IP addresses are used.

Applicable device IP address
Personal computer (master) 192.168.3.253
MR-J5-G 192.168.3.1
MR-J5W3-G 192.168.3.2

Personal computer
(MR Configurator2)
(192.168.3.253)

j
I

MR-J5-G MR-J5W3-G
(192.168.3.1) (192.168.3.2)

CC-LinkIE TSN

Point ;>

» Connecting to the set NIC port is required.
* When using multi-axis servo amplifiers, the invalid axis setting cannot be used.

4 PROCEDURES BEFORE OPERATION AND SETTING 1
4.1 Wiring and Connection of System Configuration Devices 5



4.2 Startup and Initial Setting of the Engineering Tool

(SWMOS)

Start the engineering tool SWM-G Operating Station (SWMOS) and set the CC-Link IE TSN platform.
This setting allows the communication with CC-Link IE TSN remote stations.

Starting SWMOS

1. Select [SWM-G] = [SWMOS] (1) from the Windows start menu.

<When using SWM-G> <When using SWM-G-N1>

BB RTX64 37 Runtime

B
L¥ settings
P snip & Sketch
B sty notes
B swve

BB "4 3.7 Runtime

B
L settings

P snip & Sketch

B Sticky Notes.
B swvs
W oo

B+ Motion Scope

B oo

EcConfigurator

B. Motion Scope

Pointp
For details of the SWM-G functions, select [SWM-G] = [Doc] from the Windows start menu and refer to the

following manual stored in the Doc folder.
L1SWM-G User Manual

2. \When SWMOS is started, the "Getting started" screen and "SWMOS" screen appear.
In the "Getting started" screen, the system version, license information, and others can be checked. Click the [Close]
button to close the "Getting started" screen.

W'SWMOS" screen

W"Getting started" screen

[ SWMOS(SWM-G Operating Station) - a X Getting started X
E— i I SWM-G Service Control
= £ ~®
g oE ™ 50
A o E3 of A& = o &
StartComm  StopComm | SevoOn ServoOff AlamReset AllStop ControlBox Syncaxes | Position /OStatus | E-Stop Release cs ConfigureRT ConfigureNIC
Communication All Axis Control Al status Emergency
Navigator L) - %
SWMOS
& EE'# e Engine Information  Module Setting SWMOS Version v1.00
8 Engine Engine Information Platform Status RealTime Support Yes(RTX 64bit)
& License engine staws : [ =N Engine Start _ Name MasterNum  Version  Status Engine Version 343
Engine Engine State Running
8t Diagnostics — =D n
comm states : [ N | corrunication Start v License
Dongle Key
Engine Version: | 0.000 licensed aves Num: [ 0| Licensed Axis 128
Wb Version: [ 00| Loaded Modules Court : H CE—— ;\ﬁr—\se Code ABCDEFGHUKLMNOPQRSTUVWXYZ012]
v Environment
Set Comm Cycle Info : | D Type Name Status A HyperThreading No
Platform Setting ) :a kr:d 1 Intel 1210 C Iy Ethernet Controll
Quick Setting Common Setting etwork Adapter Intel 1210 Copper-only Ethernet Controllq
= . oo [
_ Warning v
Platform Setting 0 oy
Mode Setting DilName Enable NumOfMaster | PITELO
CC-Link [ETSN BT Erable | [1 B || e [ Don't show this again Close
NumOfinterrupt
Platform Setting 1 1 v
Mode Setting DilName Enable NumOfMaster  Location
Get Engine Message
Platform Setting 2 o=
Mode Setting DilName Enable NumOfMaster | oo
v
System Messages L]
Messages [ Infos: 04 €@ Warnings: 00 () Errors: 00 N, Clear log
> Time Information Q
[ 2023-01-111430:53  Version: v1.30
[ 2023-01-11 1430:53  Execute Path: C\Program Files\MotionSoftware\SWM-G\SWMOS
[® 2023-01-11 1430:54  Enginestate: Shutdown
|| (102750) COPYRIGHT(C) 2020 MITSUBISHI ELECTRIC CORPORATION

Point}3

If you select "Don't show this again” in the "Getting started" screen and click the [Close] button to close the

screen, the "Getting started" screen will not be displayed at the next startup.
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Checking and setting the platform

1. Select [System] = [Engine] (1) in the navigation window on the "SWMOS" screen to display the Engine Info window.

Select the [Engine Information] tab (2) and check the settings in [Platform Setting] (3).

@)

Mavigator 1
- swmos

_4Engine Info

Engine Information ' Module Setting

- % System
(1 )7 Engine Information Platform Status
I License Engine Status : _ Engine Start E Name MasterMum Version Status
ngine
@ Diagnostics e
comm status : [ NN | commicotion Start
Engine Version : 0.0.0.0 Licensed Axes Num : III
IMLib Version : “ Loaded Modules Count : lIl Devices Status
Set Comm Cycle Info : ‘ | D Type Name Status "
Platform Setting
Quick Setting Common Setting
- ‘Warning ~
Platform Setting 0 Print L
Modle Setting DIIName Enable NumOfMaster | ntL0d
CC-Link IE TSN celinkplatform Enable | ~ 2 -
NumOfinterrupt
Platform Setting 1 1 i
Mode Setting DilName Enable MNumOfMaster Location
Simulation Disable  ~ |1 v A\motionl
Get Engine Message
Platform Setting 2 Disable o
Mode Setting DiName Enable MNumOfMaster Auto Close Device
v

@)

Select [Platform Setting] = [Quick Setting] (4), select "CC-Link IE TSN", and click the [Save] button (5).

(5)
Engine Info | - X
Engine Information  Module Setting
Engine Information Platform Status
Engine Status : _ Engine Start . Name MasterNum Version Status
Engine
. Restart
comm stotes : TN | orrnication star
Engine Version : 0.0.0.0 Licensgd Axes Num : lII
IMLib Version : “ Loaded Mgdules Count : III Devices Status
Set Comm Cycle Info : | ‘ D Type Name Status ™
Platform Setting
Quick Setting Y Common Setting
Warning v
Print Lot
CC-Link IE TSN elple NumOfMaster J
CC-Link IE TSN x2 Ll 1[0 7| || 1O e
CC-Link IE TSN + Simulation NumOfinterrupt
CC-Link IE TSN x 2 + Simulation x 2 ] -
Mode Setting DilName Enable NumOfMaster Location
Simulation Disable |1 <! [Amotion\
Get Engine Message
Platform Setting 2 Disable -
Mode Setting DlIName Enable NumOftaster Aute Close Device
None Disable 1

Enable ~

3. When the message "Do you want to save in Module.ini?" appears, click the [Yes] button.

Question

0 Do you want to save in Module.ini?

4 PROCEDURES BEFORE OPERATION AND SETTING
4.2 Startup and Initial Setting of the Engineering Tool (SWMOS)

17




4. Whenthe message "Do you want to restart the SWM-GEngine?" appears, click the [Yes] button to restart the engine.

Question

o Do you want to restart the SWM-GEngine?

Yes Mo

5. When the engine is restarted, the status can be checked in [Engine Status] (6) in [Engine Information].
Update the status in order of "Stopped" — "Preparing" — "Running".
The network information is displayed in [Platform Status] (7).
(6) (7)

" Engine Info %

Engine Information ' Module S¢tting

Engine Information Platform Status

engine status : [ IR T Engine Stop — Name MasterNum  Version Status
Restart CC-Link IE TSN 1 3421 | Running
comm status : [ A TN | cormonication Start

Engine Version : 3431 Licensed Axes Num :
IMLib Version : Loaded Modules Count : Devices Statas

Set Comm Cycle Info : | CC-Link [E TSN CycleTime: Tms | D Type Name Status  ~
Platform Setting 0| Lowpricrty SWMOS-Platform 0.033/15sec
1| LowPriority SWMOS-Meticn 0.033/15sec

Quick Setting

CC-Link IETSN ~

Common Setting
Message Level

3 Warning v
Platform Seiting 0
Print Log
Mode Setting DiiName Enable NumOfMaster
CC-Link IE TSN celinkplatform Enable  ~|[1 7| | [OF e
NumOfinterrupt
Platform Setting 1
Mode Setting DilName Enable NumOfMaster  Lecation

Get Engine Message
Platform Setting 2 Disable
Mode Setting DilName Enable NumOfMaster 0

6. With the above settings, the preparation for communicating with the CC-Link IE TSN remote stations has been
completed. Since the engine will be stopped by closing the "SWMOS" screen, leave it in the execution state.
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4.3 Network Configuration Setting

After setting the CC-Link IE TSN platform, set the network configuration.

This section describes the settings using the system configuration example in Section 4.1. (==~ Page 15 System
configuration example)

Displaying the CC-Link IE TSN setting screen

1. Select [SWMOS] = [Network] = [Comm1] (1) in the navigation window on the "SWMOS" screen to display the Comm1
window.

2. Select [CC-Link IE TSN] (2) in the [Comm1] tree. [Master Setting] (3) and [Remote Station Setting] (4) are displayed.

(2) 4) 3)
hiavigatoy L2 Engine Info |/ Comm1 | x
=& swmos
23 System Comml W MMaster Setting
8 Engine CC-Link IETSN
- L‘im 5 Simulation Commcydle [us] P Addr PrintLog MessageLevel
_. &% Diagnostics £ Monitor 1000 v 192.168.2.253 OFF 7] [Gter ~| | Advanced Setting
=52 Network

(~Remote Station Setting

= Parameters SlavelD Model IP Addr AxesNo Network Synchronous Communication
L= Homing
&% Motor(CyclicSyncPos)
+= SingleControl
L 5% MultiControl
-5 Mation

7

—'b
{ [IH DigitalControl
..J08] AnalogControl

Load Save

from Project to Project < >
Load Save Auto Assign Axes Auto Detection
from Engine to Engine

Master setting

1. Set [Communication cycle (CommCycle)] (1) and [IP address (IP Addr)] (2) in [Master Setting]. (In the explanation of this
section, the initial values are set.)

« Communication cycle: 1000[us]
* |P address: 192.168.3.253

Master Setting

CommCycle [us] IP Addr PrintLog Messagelevel

1000 ~ 192.168.3.253 OFF ~ Errar ~ Advanced Setting

I I

O @)
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Remote station setting

1. Right-click the object list in the remote station setting, and click [Add] (3) to add a line in the object list.
Add lines for the number of remote stations to be connected.

2. Double-click a cell in the [Model] (4) column.

®)
Remote Station Setting
SlavelD Model IP Addr AxesNo Network Synchronous Communication
[ Add
Delete
Copy
Paste

U

Remote Station Setting ‘

SlavelD Model IP Addr AxesMo Network Synchronous Communication
o 192.168.3.1 - Asynchrenous -

3. The "Model Selection” screen is displayed. Select a remote station to be added (example: MR-J5-G) from the list, and
click the [OK] button.

Model Selection *

@ NZ2GN251-32DT Ver. 1 (I/O Combined) ~
= NZ2GM251-32D Ver. 1 (DC Input)

&2 NZ2GM251-32TE Ver. 1 (Transister Qutput)

7 NZ2GN251-32T Ver. 1 (Transistor Qutput)

@ NZ2GMCE3-32DT Ver. 1 (/0O Combined)

5= NZ2GMCE3-32D Ver. 1 (DC Input)

= NZ2GMCF1-32D Ver. 1 (DC Input)

7% NZ2GNCF1-32T Ver. 1 (Transistor Output)

[B. MR-J5-G-RJ Ver. 11 {General-Purpose AC Servo)

24 MR-15-G Ver. 11 (General-Purpose AC Servo)
., MR-J5W2-G Ver. 11 (General-Purpose AC Servo)
J. MR-JSW3-G Ver. 11 (General-Purpose AC Servo)
[.. MR-JET-G Ver. 8 (General-Purpose AC Servo)

OK Cancel

4. The selected remote station is displayed in the cell in the [Model] (4) column.
5. Setthe IP address (5) of the remote station. (In the explanation of this section, the initial values are set.)

6. Double-click a cell in the [AxesNo] (6) column.

Remote Station Setting

SlavelD Model IP Addr AxesNo Network Synchronous Communication
0 MR-J5-G w3 [ Asynchronous -
“4) ) (6)

7. The "Axis Number Setting" screen is displayed. Set the axis number for the drop number, and click the [OK] button. For a
multi-axis, set axis numbers for the number of axes.

<Single-axis (Example: MR-J5-G)> <Multi-axis (Example: MR-J5W3-G)>
Axis Number Setting X Axis Number Setting X
DropNe AxisNo L) DropNo AxisNo A
0 0 0 1
2 2 3
: I
4 4
5 5
6 &
7 7
8 8
g v g v
OK Cancel OK Cancel
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8. The axis numbers set in [AxesNo] (6) are displayed.

Remote Station Setting

SlavelD Model IP Addr AxesNo Network Synchronous Communication
o [MR-s5-6 | 1e2.683 Asynchronous -
1 |MR-15W3-6 | 1e28832 123 Asynchronous -
(6)
Pomt/C

When setting axis numbers, click the [Auto Assign Axes] button to automatically assign axis numbers. For

details of the Auto Assign Axes, refer to "Automatic assignment of axis numbers" in the following manual.
[ 1Motion Control Software SWM-G Operating Manual (SWMOS)

Saving the settings
1. Click the [Save to Project] (1) button.

Engine Info )" Comm1 - X
@ Comm?1 Master Setting
CC-Link IETSN
- Simulation CommCycle [us] IP Addr PrintLog Messagelevel
Z), Menitor P » OFF v Error v Advanced Setting
Remote Station Setting
SlavelD Model IP Addr AxesNo Network Synchronous Communication
1 MR-J5W3-G 192.168.3.2 123 Asynchranous -
(1 ]
Load Save
from Project to Project < >
Load Save Auto Assign Axes Auto Detection
from Engine to Engine
2. The confirmation message "Do you want to save the setting to the project data?" appears. Click the [Yes] button.
*1  If the setting has an error, an error message appears. (= Page 24 Network setting error information)
Question

o Do you want to save the setting to the project data?

Yes No
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3. The "Folder browsing" screen appears.

<When saving the setting in a newly created folder>

 Enter the "Folder name" in the folder name entry column (2), and click the [New Folder] button (3). A folder (4) is created
under "NETWORK". Select the created folder, and click the [OK] button.

4)

Folder browsing X Folder browsing X

Specify the network setting folder. Specify the netyork setting folder.
NETWORK NETWORK Y
&)

(2)—p{[setingo1 ) [settingo1

(3)—)' New Folder Delete Folder OK Cancel New Folder Delete Folder OK Cancel

<When saving the setting in an existing folder>
+ Select the save destination folder, and click the [OK] button.

4. Whenthe saving is completed, the completion message "Succeeded in saving the setting to the project data." appears.
Click the [OK] button.

Informaticn x

o Succeeded in saving the setting to the project data.

Pointp
Save the master setting and remote station setting as a setting file in the specified folder. Manage the setting
files in the following folder.
<Storage destination folder>
C:\Program Files\MotionSoftware\SWM-G\SWMOS\SWMOSPack\Projectc\ SWMOS\NETWORK
Precautions

» The settings are not applied to the SWM-G engine only by saving the setting file with the [Save to Project] button. Write the
settings to the SWM-G engine with the [Save to Engine] button to apply the settings to the SWM-G engine.
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Writing to the SWM-G engine
1. Click the [Save to Engine] button (1).

Engine Info )" Comm1 - X
& Comm] Master Setting
i.Jill CC-Link IE TSN
(2 Simulation CommCycle [us] IP Addr PrintLog Messagelevel
@ i
& Monitor 1000 v 192.168.3.253 OFF v|  |emor v Advanced Setting
Remote Station Setting
SlavelD Model IP Addr AxesNo Network Synchronous Communication
1 MR-J5W3-G 192.168.3.2 123 Asynchrenous -
Load Save
from Project to Project < >
Load Save Auto Assign Axes Auto Detection
from Engine to Engine
(1)

2. The confirmation message "Do you want to save setting to the engine?" appears. Click the [Yes] button.
*1 If the setting has an error, an error message appears. (I~ Page 24 Network setting error information)

Question
0 Do you want to save setting to the engine?

Yes No

3. Whenthe loading is completed, the completion message "Succeeded in saving the setting to the engine." appears. Click
the [OK] button to close the message.

Information x

0 Succeeded in saving the setting to the engine.
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Network setting error information

When the network setting file is saved with the [Save to Project] button or written to the SWM-G engine with the [Save to
Engine] button, if the setting has an error, the following message appears.

Error

X

A setting error has occurred. Please resolve the error indicated
in the Network Setting Error Information window.

Click the [OK] button to close the error message. The "Network Setting Error Information" screen appears. Check the

displayed error details and eliminate the error. For details of the "Network Setting Error Information" screen, refer to the
following.

[ IMotion Control Software SWM-G Operating Manual (SWMOS)

Network Setting Error Information

X
No

1

Kind

Name
‘ ‘Cﬂtltﬂ

‘ |IP address duplication in master

This error occurred in the following master setting.
CC-Link [E TSN(Comm?)

Duplicate IP addresses for the following master or slaves.
192.168.3.2: SlavelD = 1,2

No Kind Name
T
2 Error Axes map duplication in master
3 Error Axes map duplication in communication
4 Critical IP address duplication in the all communication
Ignore Error and Save Verification
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4.4 Parameter Setting of the Servo Amplifier

Set the parameters of the drive unit to be used.

Set the servo amplifier (MR-J5-G) with MR Configurator2.

The following shows the procedure for setting the parameters of the servo amplifier as an example.
» Parameter

No. Name Setting value
PA04.2 Servo forced stop selection 1: Disabled (The forced stop input EM1 and EM2 are not used)
PDO01.2 Input signal automatic on selection HForward rotation stroke end (LSP)

1: Automatic on
HReverse rotation stroke end (LSN)
1: Automatic on

2)*1

PTO01.1 Speed/acceleration/deceleration unit selection | 1: (Speed: Command unit/s, acceleration/deceleration: Command unit/s

*1  The command unit is fixed to pulse. Therefore, "pulse/s" is used as the speed unit instead of "r/min".

Precautions

* In the parameter change example, the input signal of the servo amplifier is not used. Configure the settings according to the
safety measures required for the customer's intended use.

» The parameters of the servo amplifier are not managed in SWM-G.

* When the servo parameter [PT01.1 (Speed/acceleration/deceleration unit selection)] is set to "1: (Speed: Command unit/s,
acceleration/deceleration: command unit/sz)“, the digits may overflow since the command unit is 32-bit. In that case, adjust
it using the gear on the servo amplifier side.

Pointp

* MR Configurator2 is software for servo parameter setting, graph measurement/display, test operation, and
others. This section describes the procedure for connecting the servo amplifier to a personal computer
where MR Configurator2 has been installed and starting up the servo amplifier. For details of how to use MR
Configurator2, refer to the following.

LTIMR Configurator2 Help
« Set the parameters for all the connected axes.
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Parameter setting procedure

1. startMR Configurator2. Select [Project] = [New] (1) from the menu and create a new project.

MELSOFT MR Cenfigurator2
]

il Broject | View Safety |
()@ rew.. Cirl+N
:[E¥ Open... Ctrl+0
5 Close...
By save cirl+s
Save As...
Delete...
Read Other Format 3
Write Other Format 3
System Setting...
Print Preview
Al Print... ctl+p
Exit MR Configurator2  Alt+F4
T

2. When a new project is created, the "New Project" screen appears. Click the [Switch to Multi-axis Project] button (2).

New Project (Single Axis)

Mode! MR-15-G(-RJ) _
Operation made
Skation

Option unit o Connection

Connection setting
() Servo amplifier connection USE

Corn, speed

Port Ma. o

() Network/controller

The last-used project will be opened whenever
the application is restarted

[[ Switch to Multi-axis Project.... ]]477(2)

Switch the window by dicking this button when you want
to create multi-axis configuration.

3. The screen is switched to the "New Project" screen of the multi-axis project. Set each item. For how to set the items,
refer to the following.
==~ Page 53 MR Configurator2 communication setting using the IP communication

New Project (Multi-axis) %

Connection Network: CCink IE TSN .
IQ PC side IfF

Connection I/F (3) Ethernet

Protocol UDP Time-out s (1-15)
Retry times (0-3)

| ! Servo Amplifier Configuration

Automatic Detection
i 1P address
MR-15-G(R7) [ R

*The copied/pasted/deleted data indudes not only the model of the servo amplifier but also the set data
(servo parameter, etc.).

[*] The last-used project will be opened whenever the application is restartad.

Frm———

[ Switch to Single Axis Project (Servo Amplifier Direct Connection)... ]

n For Multi-axis Project, the setting value (like parameter) of servo amplifier is not read.
Execute reading from servo amplifier on each corresponding screen,

4. When the setting is completed, click the [OK] button. The created project appears.
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5. Double click [Axis1:MR-J5-G(-RJ) Standard] = [Parameter] (3) in the project window to display the parameter setting
window. Select the group of the parameters to be set in the display selection tree (4) and set the parameters.

1] MELSOFT MR Configurator2 New project - [Parameter Setting] - u] X
i Project View File Parameter Sctting(Z) Parameter Safety Posioningdata  Monitor Diagnosis TestMode Adjustment Tools Window  Help -ax

: Project
= [ New project

Network Parame mmon
Safety Parametel Absclute positi
[ Point Table - Position/speed,

unction displa) &

Common Selected Items Write Axds Wiriting ]
L Apbr | Mame | Unt Settingrangs

- djusts
e 0 : Standard control | « E
Positioning
o] 0 : Disabled (Semi dc »

- Serve amplifies
- Machine diagn
Linear control

Setting
|REQEHEIEDVE option selection 00-FF |00 : Regen. option is «
(4) DD Motor cont. MER. Electromagnetic brake sequence output 0-1000
- Fully closed log =

Encoder cable communication method selection 0-1(0 & 2-wire

- Application fur dination setting
PC46.1 | * Converter stop mode selection 0-1|0 : Shut off converte «
Gain/fil PC46.2 |* Protection coordination - Multiple connections selecti 0-1/0 : Connect converte +
- Gain/filter
et / PCa6.3 | * Protection coordination - Final end setting 0-1|0 : End setting disabl +
- Extension
Vo Netwark protocol setting
PN13.0-3 |** Network protocel setting ‘ ‘ 0000-0004 0000 : CCink IETSI
Extension 2 E‘/ e
ontrol mode
Sl | P T T T - Mabueele chand
i Docking Help nx
< i
Ready |Servo emplifier connection Ethernet [ove [cap [nom [ScRL

« Setting the servo parameter [PA04.2(Servo forced stop selection)]
Select [Function display (List)] ® [Common] = [Basic] = [Forced stop] in the display selection tree and set [PA04.2(Servo
forced stop selection)] (5) to "1: Disabled (The forced stop input EM1 and EM2 are not used)".

* Parameter Setting x | b
iz [BlsetToDefauit overiy T Parameter Copy [3) parameter Hock
: Eyopen [Msave As opy [TiPast= MUndo PuRedo
=1 {28 Function displa &
i - Common ; m Selected [tems Write Axis Writing ]
. Absolute positi No. Abbr. Mame Unit Setting range Axis1 ~
Position/speed, Network protecal setting .
Servo adjustme| | [PN13.03 | ** Network protocol setting ‘ ‘ 0000-0004 0000 : CCAink IETS!
- Positioning | _| |Cantrel mode
VO [P0 =+ | control moce selection \ \ 0-60 : Network standarc
Servo amplifier| | |Retation direction |
Machine diagn| | [PA13 | *POL Travel direction selection g-1/0 : CCW or pasitive ¢ + =
- Linear control PC29.3 |* Torgue POL reflection selection 0-1|1 : Disabled =
~DDMotercont| | lprssq |+ Homing POL reflection selection 0-1/0: Disabled -
Fully closed loc Zero speed
Applicationfur  Jpco7  [zsp |7ero speed I I 0-10000 50
List display Forced stop 5)
- Basic PAQ4.2 | Servo forced stop selection | | 0-1[1 : Disabled 1w {
. Gain/filter |Forced stop decelerabion funcoom
Extension PAD4.3 " |Ferr:&d stop decaleration function selection ‘ ‘ 0-2|2 : Forced stop dece »
- 10 PC24  |RSBR | Deceleration time constant at forced stop | | 0-20000 100
Sl vertical axis freefall prevention v
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» Setting the servo parameter [PD01.2(Input signal automatic on selection)]
Select [Function display (List)] = [I/O] = [Digital I/0] = [Device assignment] = [PD01.0-7(Input signal automatic ON
selection 1)] (6) in the display selection tree and click the [Setting] button. When the "Auto ON Setting" screen appears, set
[LSP] and [LSN] to "ON" in [Auto ON assignment] (7) and click the [OK] button. Set "00000C00" in the setting column.

Setting X 40 -
i (W] Axis! . +TRead [ Set ToDefault Foaverify [ Parameter Copy [ Parameter Block
= £ =
Bsave as opy [ThPast= MAUndo AMRedo
# Function displa &
- Common |1 Selected [tems Write Axig Wiriting ] 7
... Absolute positi No. Abbr. Hame Unit | Setting range Axis1 ~ @)
- Position/speed, )
Servo adjustme| || |Device setting Setting Auto ON Setting
Positionin PD03.0-1 | * Device selection DI1 00-FF 0A |
) = |poo4.0-1 [* Device selection DIZ 00FF B | Ao ON sssignment
Moo | |PRO50L = Device selection DI3 00FF 22, 3
3 P PD51.0-1 |* Device selection DI3-2 00-7F 62 LSP @ 0N O OFF
Machine diagn| | |ppzg.0-1 |= Device selection DI4 00FF 2x sn @on Oor
Linear control PD39.0-1 |* Device selection DI5 00FF »
- DD Motor cont|_| [pD07.0-1 [* Device selection DO1 00-FF 05
- Fully closed loc PD08.0-1 |* Device selection DO2 00-FF 04
Application fur  |PD0S.0-1 [= Device selection DO3 00FF 03
- [ List display Device assignment Setting
- Basic PDOL.0-7 | *DIA1 _|Input signal automatic ON selection 1 | 3000000-00000FF0 00000C00] (6)
- Gain/filter Input tﬂ‘ | ‘ ‘
Extension FDiLO | * Input signal filter selection 0-B|7 + 3.500ms -
vo AL output Lo ]
3 | PDI41 = | \warning accurrence - Qutput device selection [ [ 0-1/0 : WNG signal turn € » i

+ Setting the servo parameter [PT01.1(Speed/acceleration/deceleration unit selection)]
Select [List display] = [Positioning control] = [PT01 (Command mode selection)] (8) in the display selection tree and set
"00000310" in the setting column.

Parameter Setting X 4 b -
i [m] Axis1 . | Read [E] Set To Default Zoyverify [ Parameter Copy [d] Parameter Block
= —
i F¥0pen [HSaveAs [HCopy [TiPaste MMUndo #dRedo
- Linear control
DD Motor cont
Fully closed loc
.. Application fur £ SEeSEET (8)
Function selection T-1 00000001-10000001
FTO3 | FTY Feed function selection 00000000-00000300| 0000 0000
PTO4 For manufacturer setting 00000000-00000000| 0000 0000
Gain/filter PTOS _ |ZRF Homing speed r/min mm/s 0.00-167772.15 100,00
Extension FTO6 | CRF Creep speed r/min mm/s 0.00-167772.15 10.00
-0 PTO7  |ZST Home position shift distance 47483598-2147483647 0
... Extension 2 FTO8 ZPs Homing position data 47483648-2147483647 0
Extension 3 FTOS  |DCT Travel distance after proximity dog 0-2147483647 1000
Option PTI0  |ZTM Stopper type homing - Stopping time ms 5-1000 100
. Special PT11 T Stopper type homing - Torgue limit value % 0.1-100.0 15.0
FT12  |CRP Rough match output range 0-2147483647 0
- Motor extensio PT13 For manufacturer setting 00000000-00000000 0000 0000
_ Multi encoder | | |pT14 BKC For manufacturer setting 00 0
Positioning cor PT15 LMP Software position limit + |47483648-2147483647 0
etworl PT16 For manufacturer setting 00000000-00000000| 0000 0000
... Positioning PT17 LMN Software position limit - 147483648-2147483647 0
[ FT18 For manufacturer setting 00000000-00000000| 0000 0000

The command unit is fixed to pulse. Therefore, "pulse/s" is used as the speed unit instead of "r/min".

6. When the parameter setting is completed, click the [Axis Writing] button (9).

Setting X 400 -
i (W] Axis! . «JRead [E] Set To Default Foverify [ Parameter Copy [s] Parameter Block
= LE] =
i F¥0pen Psave as [E3copy
~ Linear control
DD Motor cont [Seected ftems vie
- Fully closed loc No. Setting range
- Application fur L Z RIS CHR
PTD2 Function selection T-1 00000001-10000001 0000 0001
PTD3 |*FTY Feed function selection 00000000-00000300| D000 D000
PTD4 For manufacturer setting 00000000-00000000| 0000 D000
- Gain/filter PTOS  |ZRF Homing speed rmin mm/s 0.00-167772.15 100.00
- Extension PO |CRF Creep speed rjmin mm/s 0.00-167772.15 10.00
Vo P07 |z5T Home position shift distance |47483648-2147483647 0
Extension 2 PO |zPS Homing position data 47483648-2147483647 0
.. Extension 3 PTD  |DCT Travel distance after proximity dog 0-2147483647 1000
. Option FTI0  |zZmM Stopper type homing - Stopping time ms 5-1000 100
Special PT11  |ZIT Stopper type homing - Torgue limit value % 0.1-100.0 15.0
) PT12  |CRP Rough match output range 0-2147483647 0
Motor extensio| | [pr3 For manufacturer setting 00000000-00000000| 0000 0000
- Multi encoder PT14 BKC For manufacturer setting 0-0 0
- Positioning cor| | |PT15 LMP Software position limit + |47483648-2147483647 0
Network FT16 For manufacturer setting 00000000-00000000| 0000 0000
Positioning ext[¥] [PT17 [1Mn Software position fimit - 47483648-2147483647 0
m PT18 For manufacturer setting 00000000-00000000| 0000 0000
4 PROCEDURES BEFORE OPERATION AND SETTING
28 4.4 Parameter Setting of the Servo Amplifier



7. When the message "Execute writing. Continue?" appears, click the [Yes] button.

: MELSOFT MR Configurator?

Accessine Amplifier

Access to amplifier.
Please wait for a moment.

Axis 1: PV Group writing 50%

Axis1: PV Group writing is completed.
Axis1: PU Group writing is completed.
Axis1: PN Group writing is completed. a

Axis1: PT Group writing is completed.
Axis1: PL Group writing is completed.
Axis1: PS Group writing is completed.
&vis1+ BN Fronn writinn is ramnlatad

9. Whenthe writing is completed successfully, the message "Writing is completed. Please switch the power supply of the
servo amplifier off and on again." appears. Click the [OK] button.

"MELSOFT MR Configurator2 =)

Writing is completed. Please switch the power supply of the
servo amplifier off and on again.

Meed to switch power on again: Axis1

10. Turn on the control power supply of the servo amplifier again or click the [Software reset] icon (10) to reset the servo
amplifier. (Servo parameters marked with * or ** in their abbreviations are enabled by turning on the control power supply
again or clicking the [Software Reset] icon.)

(1‘0)

£7] MELSOFT MR Configurator2 New project - [Parameter Setting] - m] X

Parameter Safety Positioning-data Monitor Diagnosis TestMode Adjustment Tools Window Help -8 Xx

= New project J@ Axis1 «Read [B) SetToDefault Foverify [ parameter Capy [a Parameter Block
* 4 System Setting - — —
= [Bg Axis:MR-J5-G(-RY) Sta | £
- [B) Parameter DD Mator control
Netwerk Parameter - Fully closed loop contrc
: Safety Parameter Application function
... [ Point Table Command mode selection 00000000
" Bacic PTO2  |=TOP1 |Function selection T-1 0000000 1-10000001
: PTO3  |FTY Feed function selection 00000000-00000300
- Gain/t f‘_"E' PTO4 For manufacturer setting 00000000-00000000
~ Bxtension PTOS  |ZRF Homing speed r/min mm/s 0.00-167772.15
= W0 FT06 CRF Creep speed rfmin mmjs 0.00-167772.15
- Extension 2 FTO7 ST Home position shift distance 47483648-2147483647
Extension 3 PTO8  |2PS Homing position data 47483648-2147483647
- Option PT0S  |DCT Travel distance after proximity dog 0-2147483647
Special FT10 ™ Stopper type :oming = Sboppin‘g time | ms 5-1000
PTi1  |zTT Stopper type homing - Torgue limit value % 0.1-100.0
- Motor extension PT12 |cRP Rough match output range 0-2147483647
Multi encoder PT13 For manufacturer setting 00000000-00000000
- Positioning control PT14 BKC For manufacturer setting 00
Network FT15 LMP Software position limit + 47483648-2147483697
- Positioning extension PT16 For manufacturer setting 00000000-00000000
&l o ] - = ‘ PT17  |LMN Software position limit - A7483648-2147483647
Ready ‘Servo amplifier connection Ethernet |OaR |C.~‘«P W’ﬁ 4

4 PROCEDURES BEFORE OPERATION AND SETTING 2
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4.

5 OPERATION EXAMPLE

5.1

Operation Check with Tool

This section describes the procedure for performing the JOG operation using an engineering tool.

1. Start SWMOS.

For how to start SWMQOS, refer to the following.
==~ Page 16 Starting SWMOS

2.

(2) and display the parameters of each axis. (The default values are displayed for the parameters.)

Navigator

Select [Setup] = [Parameters] (1) in the navigation window to display the Parameters window. Select the [Essential] tab

- System

B Engine
-5 License
@ Diagnostics
£-28 Network
Comm1

Setuy
W --=> Parameters

"= Homing

()

=+ SingleControl
m MultiCentrol
£-f5 Motion
& MotionBlock
& GantryControl
i 0
R DigitalControl
B AnalogControl

2-£% Motor(CyclicSyncPos)

@

Engine Info_ Parameters | -x
{Escential | Detailed
Item Axis0 s Axis2 Axis3 Auisd Asxis5 Auish AuxisT AxisB Axis9 Axis10 A

¥ Axis Command Mode Position || Position | Position | Position | Position || Position | Position || Position * | Position * | Position * | Position
Gear Ratio Mumerator 1 1 1 1 1 1 1 1 1 1 1
Gear Ratio Denominator 1 1 1 1 1 1 1 1 1 1 1
Direction Normal || Mormal | Normal ~ | Nermal | Mormal | Mormal | Mormal | Normal | Nermal | Mormal | MNormal
In Position Width[U] 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Home Type CurPos | CurPos | CurPos | CurPos | CurPos | CurPos | CurPos | CurPos | CurPos | CurPos | CurPos
Home Direction Positive || Positive || Positive | Positive | Positive | Positive | Positive | Positive * | Positive | Positive || Positive
Homing Vel. Fast[U/s] 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Homing Vel. Fast Acc[U/s"2] 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Homing Vel. Fast Dec[U/s*2] 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Homing Vel. Slow[U/s] 10000 ‘10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Homing Vel. Slow Acc[U/s*2] 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Homing Vel. Slow Dec[U/s"2] 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Home Shift Distance[U] 0 0 0 0 0 0 0 0 0 0 0
OpenLoopHeming Disable || Disable | Disable | Disable | Disable | Disable | Disable | Disable * | Disable * | Disable | Disable
Immediate Stop at LS False ~| False ~| False ~| False ~| False | False | False ~| False ~| False ~| False | False
Quick Stop Deceleration[U/s*2] 100000 100000 100000 100000 100000 100000 100000 100000 100000 100000 100000
Limit Switch Direction MNermal | Mormal ~ | Normal | Nermal | Mormal | Nermal | Mermal || Normal || Nermal | Normal || Mormal *“

‘ [© Restore Default | ‘ B eport File | B import File

* Gear ratio numerator (Gear Ratio Numerator): 67108864
* Gear ratio denominator (Gear Ratio Denominator): 1000

When the parameters are changed, click the [Apply] button (3).

Engine Info ) Parameters | - X
Essential  Detailed
Item Axis Axis1 Axis2 Axis3 Axisd Axis5 Axish AxisT AxisB Axis@ Mois10 ™

Axis Command Mede Pasition | Position * || Pasition || Position || Position * || Pasition * | Position | Position * | Position * | Position || Position
Gear Ratio Numerator 67108864 1 1 1 1 1 1 1 1 1 1

| Gear Ratio Dencminator 1000 1 1 1 1 1 1 1 1 1 1

»  Direction Nermal v || Normal | Normal ~ | Nermal | Normal ~ | Mermal ~ | Mermal | Normal || Nermal | MNormal | Mormal

In Position Width[U] 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000 1000
Home Type CurPos v | CurPos | CurPos ~| CurPos ~| CurPos | CurPos | CurPos ~| CurPos ~| CurPos | CurPos | CurPos
Home Direction Positive | Positive || Positive | Positive | Positive * | Positive * | Positive | Positive * | Positive | Positive “ | Positive
Homing Vel. Fast[U/s] 10000 ‘10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Homing Vel. Fast Acc[U/s*2] 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Homing Vel. Fast Dec[U/s"2] 10000 ‘10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Homing Vel. Slow[U/s] 10000 10000 10000 10000 10000 10000 0000 10000 10000 0000 10000
Homing Vel. Slow Acc[U/s"2] 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Homing Vel. Slow Dec[U/s"2] 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000 10000
Home Shift Distance[U] o ] 0 o ] 0 0 o 0 0 o
OpenLoopHeming Disable | Disable * | Disable * | Disable | Disable * | Disable * | Disable * | Disable * | Disable * | Disable * | Disable
Immediate Stop at LS False | False | False ~| False | False ~| False | False ~| False | False | False | False
Quick Stop Deceleration[U/s"2] 100000 100000 100000 100000 100000 100000 100000 100000 100000 100000 100000
Limit Switch Direction Nermal  ~ | Nermal ~ | Normal ~ | Normal | Mormal I Nermal | Nermal | Nermal | Nermal * | MNormal | MNormal *¥

‘ @ Restore Default | ‘ gaport File | | B\mport File “3 Referesh 22 Apply
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Change the axis parameters. The following shows an example of changing the parameters of axis 1 (Axis0).



5. When the writing is completed, the message "All parameters have been saved." appears and the changes are applied to
the engine immediately.

Information x
o All parameters have been saved.
Pomt

To set the changed parameters with the same settings at the next startup, save the parameters to a file with
the [Export File] button, and read the file in which the parameters are saved with the [Import File] button at the
next startup. For details of the operations, refer to the following.

[T 1Motion Control Software SWM-G Operating Manual (SWMOS)

6. Control the axes. Click [Operation] = [Control Box] (4) in the ribbon.
4)

B SWMOS({SWM-G Operating Station)

Configuration Operation Analyzer Tools

A8 SEENYE

StartComm StopComm | ServoOn ServoOff  AlarmReset Alltop ControlBox| SyncAxes | Position I/OStatus | E-Stop Release OFF
Communication All Axis Control

All Status Emergency

7. The "Axes Control Box" screen appears. Operating each button on the "Axes Control Box" screen starts or stops the
communication and performs servo ON/OFF for the axis.
* [Online)/[Offline] button: Starts/stops the communication.
* [All Servo On] button: Performs servo ON for all axes.

* [All Servo Off] button: Performs servo OFF for all axes.
WOffline screen HOnline screen (All Servo OFF) HOnline screen (All Servo ON)

Axes Control Box x Axes Control Box x

All
E- S Servo

off

01

Al
Stop || Servo
On
.

Axes Control Box x

8. Check the axis status. Click [Operation] = [Position] (5) in the ribbon.

®)

%]

Configuration | Operation | Analyzer  Tools

R A IR H %
» gy $ © =
| startComm StopComm | ServoOn ServoOff AlarmReset AllStop ControlBox SyncAxes || Position) I/OStatus | E-Stop Release CFF

Communication All Axis Control All Status Emergency

@ E-STOP :

5 OPERATION EXAMPLE 1
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9. The [Axis Position] tab (6) appears. The axis status can be checked.

(6)

v

Parameters + X || " Axis Position - %
Essential | Detailed Page: 4m mp | [ Select Status ftems (8§ Axis Config
Item AxisD AxisT Axis2 Axis3 A Axis PosCmd ActualPos AlarmCode Op @
Aois Command Mode [Position [ pasition [ position [ Position | positic
Gear Ratio Numerator 67108864 1 1 1 1
Gear Ratio Denominator 1000 1 1 1 1
b Direction | Normal VH MNormal V” Mormal V" Normal VH Norm
In Position Width[U] 1000 1000 1000 1000 10
Home Type CurPos | CurPos | CurPos | CurPos | CurP
Heme Direction Positive | Positive || Positive || Positive | Positiy
Homing Vel. Fast[U/s] 10000 10000 10000 10000 10(]
Heming Vel. Fast Acc[U/s"2] 10000 10000 10000 10000 100
Homing Vel. Fast Dec[U/s"2] 10000 10000 10000 10000 10(]
Homing Vel. Slow[U/s] 10000 10000 10000 10000 100
Heming Vel. Slow Ace[U/s"2] 10000 10000 10000 10000 10(]
Homing Vel. Slow Dec[U/s*2] 10000 10000 10000 10000 10(]
Heme Shift Distance[U] 0 0 0 0 (
OpenloopHoming Disable | Disable * | Disable | Disable *| Disab
Immediate Stop at LS False ~| False ~| False ~| False ~| False
Quick Stop Deceleration[U/s"2] 100000 100000 100000 100000 100
< Limit Switch Direction | Normal VH MNormal V” Mormal V" Normal VH Nor;n v
Restore Defautt | | [l export File | | [Bimport File P Referesh

10. select [Motor(CyclicSyncPos)] = [SingleControl] (7) in the navigation window to display the Single Control window.
Select the [TestMove] tab = [Position] tab (8). Set the parameters (Jog Speed, Accel/Decel, Jerk Ratio) in "Jog" (9), and
perform the JOG operation with the [JOG CCW] button or [JOG CW] button.

®) ©)

Navigater 2 Engine Info | Parameters }'| Single Control | > X Auis Position | > X
= 9%‘“;05 B Al Axes | TestMovel indexMove Page: 4= = | (& Select Status tems (1] Auis Config
=L System ¥ [00]Ais00 )
£ Engine o Position | Velocity | Torque fuis PosCmd ActualPos AlarmCode . Op
[ License #uis Position st 00 ° ° 0
" atus
&8 Netwark ° NOT ° ORG °POT P Rer
i Comm1 actuat pe.: | N
L4 Setup ons m— Serva | [ Home | [ o Sync
=% Parameters F On Start Corfig
=+ Homing Jog
585 Motor(CyelicSyncPos) Jog Speed : [10000 Command Vel: 106 1L, Jo
(M) = SngieContrl = e
) cow U ow
53 MultControl Accel/Decel : [100000 ‘Actual Vel
=% Metion

Jerk Ratio s [0.75 = [ Enable TrackBar Control
% MotionBlock
- 10000

0
[ GantryControl [5er) e
L v S Pense
I DigitalControl [ove
I8 AnalogControl AbsMove | StepMove
Profile Type : | JerkRatio ~ Get Jog Limit | 2 W Hmt
oW Limit

Velocity[Ufs] : | 10000 postiont: [0 || AbsMovel
AccellU/s"2] Jerk Acc Ratio[0~1] Position2 : 10000 AbsMove?

100000 075 S m

gigigiigdigielgdigiaidigigididigdgieigigiedigiaigdioil

Stop
Decel[Ufs"2] Jerk Dec Ratio[0~1]
100000 0.75 5 Delay(ms): [ Check InPos
v
v < >

Point
Press the [JOG CCW] button to perform operation in the address decreasing direction, and the [JOG CW]

button to perform operation in the address increasing direction. For details of the JOG operation, refer to the
following.
[T 1Motion Control Software SWM-G Operating Manual (SWMOS)
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5.2 Operation Check with Sample Project

This section describes the programming procedure and basic programs.
When applying program examples provided in this manual to an actual system, ensure the applicability and confirm that it will

not cause system control problems.
This section describes an example of a 1-axis system using a ball screw.

Number of pulses per

motor revolution Reduction ratio Ball screw pitch
67108864 pulses/rev 1/10 10 mm = 10000 ym
@@Gﬁ@@(((((((((((((((((((((((((%W
Electronic gear numerator Number of pulses per motor revolution 67108864 67108864
Electronic gear = = = =
Electronic gear denominator Movement amount of machine end per motor revolution 1/10 x 10000 1000

(Position command unit)

System configuration

This example uses the system configuration below.

Personal computer MR-J5-G
(192.168.3.253) (192.168.3.1)
[ —o
| 7
i CC-LinkIE TSN
1 1
Point . _ .
» Connecting to the set NIC port is required.
Specifications
Item Description
Ball screw lead (PB) 10000[pm] (= 10[mm])
Reduction ratio (NL/NM) 1/10 (load side [NL]/motor side [NM])
When the motor rotates 10 times, the ball screw on the load side rotates once.
Encoder resolution 67108864 [pulse]
Servo amplifier MR-J5-G series
Position command unit (user unit) um
Speed command unit pm/s
Control cycle 1.0[ms]
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Parameter setting

Servo parameter (axis 1)

For how to set the servo parameters, refer to the following.

[Z=~ Page 25 Parameter Setting of the Servo Amplifier

No. Name Setting value
PA04.2 Servo forced stop selection 1: Disabled (The forced stop input EM1 and EM2 are not used)
PDO01.2 Input signal automatic on selection EForward rotation stroke end (LSP)
1: Automatic on
HReverse rotation stroke end (LSN)
1: Automatic on
PTO01.1 Speed/acceleration/deceleration unit selection | 1: (Speed: Command unit/s, acceleration/deceleration: Command unitlsz)

Program-side parameter (Axis0)

Parameter name

Setting value

Gear ratio Numerator

67108864

Gear ratio Denominator

1000

Sample program operations

The sample program is executed in the following processing order.

Processing | Description Details

order

1 Device creation A device is an object of the SSCApi class that opened the communication channel with the SWM-G engine.
Applications using the SWM-G library call the CreateDevice function at the start.

2 Communication start The communication with the platform where the engine is operating is started with the StartCommunication
function.

3 Servo ON Many motion functions are arranged in the CoreMotion module.
The SetServoOn function in the CoreMotion module is called to perform the servo ON.

4 Home position return The home position return parameter is read with GetHomeParam.
The home position return type is changed to the current position (CurrentPos), and the home position return
parameter is set with the SetHomeParam function.
The home position return is performed with the StartHome function.

5 Positioning operation*1 The motion profile is specified to perform the positioning operation with the StartMov function.
The motion profile determines the movement speed from the current position to the target position,
acceleration, and jerk shape.

6 Servo OFF The servo OFF is performed with the SetServoOn function.

7 Communication stop When the communication is started with StartCommunication, the device must be closed after the
communication is stopped with StopCommunication.

8 Device closing The application calls the CloseDevice function before the end.

*1 The settings of the positioning operation are as follows.

Item Description
Motion profile Trapezoid

Axis number AxisO

Target position 100000[um]
Target speed 25000[um/s]
Acceleration 100000[um/s?]
Deceleration 100000[um/s?]

4 5 OPERATION EXAMPLE
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Opening the sample program

The sample project is stored in the following folder.

Copy the sample program to a location where it can be edited.
 Default storage destination folder at installation

Storage destination folder

C:\Program Files\MotionSoftware\SWM-G\Samples

The following example uses a sample program that is used to perform the basic operation of the servo axis.

1. Open the following solution file (03_MotorControl.sIn) in the sample folder (Samples).

Solution file storage location
\Samples\Cpp\VSOOOO\1_BasicMotion\03_MotorControl\03_MotorControl.sIn

*1 O0O0O0O= Indicates the version of Visual Studio to be used. Select according to the version of Visual Studio to be used.
*2 This explanation uses Visual Studio 2017.

Eﬂ 03_MoterControl - Microsoft Visual Studio Express 2017 for Windows Desktop N & | Quick Launch (Ctrd+Q) P o B x
File Edit View Project Build Debug Team Tools Test Window Help Sign in E
g - | B | - = | Debug ~| |Win32 ~ P Local Windows Debugger ~ | 5% _

Solution Explorer
@ o-- d@| K-
Search Solution Explorer (Ctrl+:) P~

m Solution '03_MeoterContrel (1 project)
P [l 03_MotorControl

Properties
03_MotorControl Project Properties

Output 03_MotorControl
Show output from: & | | ‘ a Project Dependencies
Project File Ch\Users\Meiden\Documents!5al
Root Mamespace CppAPlSamples
(Name)
Specifies the project name.

4 Add to Source Control =

2. Select [Build] = [Configuration Manager] (1) from the menu.

Eﬂl 03_MotorControl - Microsoft Visual Studio Express 2017 for Windows Desktop

File Edit View Project | Build | Debug Team Tools Test Window Help
| 3 20 Ml ¥ || #1 Build Solution 7 b

Rebuild Solution Ctrl+Alt+F7

Clean Solution

Build full program database file for solution

Run Code Analysis on Soluticn Alt+F11

Run Code Analysis on 03_MotorControl

Project Only 3

Cenfiguration Manager... ]47(1)
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3. The "Configuration Manager" screen appears. Set "x64" (2) for [Active solution platform] and click the [Close] button to
close the "Configuration Manager" screen.

Configuration Manager ? X
Active solution configuration: Active solution platform:

Debug ¥ ﬂnﬁd "|

. 5 - Win32
Project contexts (check the project configurations to build or de «—(2)
Project Configuration <New...>
<Edit..»
03_MotorControl Debug || i o)

4. cClick [03_MotorControl] = [Source Files] and double-click [03_MotorControl.cpp] (3) in the Solution Explorer window. A
source code opens, and the processing descriptions described in the sample program operation descriptions can be

referred to.

=) 03 MotorControl - Microsoft Visual Studio Express 2017 for Windaws Desktop X & | QuickLounch (Cirl+Q) Pl- B x
File Edit View Project Buld Debug Team Tools Test Window Help signin [
- 0|32 M| D - o Debug | = b Local Windows Debugger - | 51 _7 b = -
Ml 03_MotorControl.cpp & X ~ | Solution Explerer > I X
4l 03 MotorControl -] (Global Scope) -l 3 @ o-5a@| o ;.E|
1 ’ E3
7% FILE : MotorControl. cpp o — ) Search Solution Explorer (Ctri+s) p-
3 /* DESCRIPTION : Sample from device creation to motor operation to device =/ T 7 solution '03_MoterControl' (1 project)
4 ’* close =/ 4[] 03_MotorControl
: ’ b w References
N y b 15 External Dependencies
8 /* Header =/ 4 o oucehle
9 7 i 03_MotorControl.cpp 7(3)
10 H#include "SSCApi.h™
1 #include "CoreMotionApi.h”
12 #include <stdio.h>
13
14 /
15 /* Name Space =
16 /
17 Elusing namespace sscApi;
18 using namespace std;
19
28 /
n /* Function =/
22 /
23 .
24 o =
25 /* Function  : _tmain =/ Ew | &
26 /* Description : Main Function. =/
27 T =/
28  @int _tmain(int argc, _TCHAR™ argv[])
29
30 SSCApi sscLib; -
0W0% ~ 4 - o S SO »
Qutput - B X
Show output from: -IPE | ==
[ Ready Ln1 Col 1 Ch1 INS 4 Add to Source Control ~
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Parameter, positioning data setting

The sample project is designed to operate with the default parameters. Therefore, modify the gear setting and positioning

data according to the program example setting.

B Gear setting
Enter the following code.
If the gear setting fails, the message appears and the processing continues without setting.

double encoderPulsesPerRevolution = 67108864;
double encoderUserUnitsPerRevolution = 1000;
int err;

/I Set the gear ratio.
err = sscLib_cm.config->SetGearRatio(0, encoderPulsesPerRevolution, encoderUserUnitsPerRevolution);
if (err I= ErrorCode::None) {

printf("Failed to set gear ratio. Error=%d\n", err);

3_MgtorControl.cpp™ + X
[ 03_MotorControl - (Global Scope) «|@ _tmain(int arge, _TCHAR * argv[]) -
34 printf "Progran Start¥n”]; +
8leep(1000); -

// Greate devices.

sscLib.CreateDevice (“C:¥4Progran Files$¥Mot ionSof tvare¥SHN-GHY”,
Devicelype: :DeviceTypeormal ,
HFINITE);

/4 Set Device Name.

ssclLib.SetDeviceNane("MotorContral7);

double encoderPuleesPerRevelut ion = B7108864;
double encoderUserUnitsPerRevolution = 1000;
int err;

/7 Set the gear ratio.
err = sscLib_cm.config->SetGearRat io(0, encoderPulsesPerRevolution, encoderlserlnitsPerRevolution);
if ferr !'= ErrorCode::None

printf("Failed to sel gear ratio. Error=kd#n”, err);

// Start Communication.
sscLib.StartConnunicat ion (INFINITE);

/# Set servo on.
sseLib_cn.axisCont rol ->SetServaln (0, 1);

B Positioning data modification
Modify the codes as follows.

//
/I Create a command value.
//
Motion::PosCommand posCommand = Motion::PosCommand();
posCommand.profile.type = ProfileType::Trapezoidal;
posCommand.axis = 0;

posCommand.target = 100000;

posCommand.profile.velocity = 25000;

posCommand.profile.acc = 100000;

posCommand.profile.dec = 100000;

03 MoterCentrol.cpp™ + X
) 03_MotorControl -] (Global Scope) -] @ _tmainint arge, _TCHAR * argv[])

74 sscLib_cm. home->StartHome(8); +
75 sscLib_cm.motion->Wait(@); -
76

7 8

78

79

- Motion: :PosCommand posCommand

81 posCommand. profile. type

82 posCommand. axis

83 posCommand. target

84 posCommand. profile.velocity

8s posCommand. profile.acc

86 posCommand. profile.dec

87

I

89 // Execute command to move from current position to specified position.

90 I ===

a1 sscLib_cm.motion->StartMov(&posCommand) ; b1
92
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Build execution

1. Select [Build] = [Build Solution] (1) from the menu to execute the build.

4] 03_MotorControl - Microsoft Visual Studio Express 2017 for Windows Desktop
File Edit View Project |Buiki—|—Debug—T Took—Test— Window—Hal

‘e-o|me u,]d|[|j Build Solution F7 Hd—('])
Rebuild Solution’ Cl+AR+F7

03 MotorControl.cpp™ -+

[%] 03_MotorControl

using na

Clean Solution

Build full program database file for solution

Run Code Analysis on Selution Alt+F11

20 e
. 7+ Funct Run Code Analysis on 03_MotorControl

e

Project Only >

Configuration Manager...

# Compile Ctrl+F7
o Run Code Analysis on File Ctrl+Shift+Alt+F7
28 Eint _tmain(int argc, _TCHAR* argv[])
29
2 <<cani <sclihe

2. When the build is completed, the output results are displayed in the output window.

Output v 1%

Show output from: | Build ~ (R | & |2

------ Build started: Project: @3_MotorControl, Configuration: Debug x64 ------ -

@3_MotorControl.cpp

@83_MotorControl.vcxproj -> C:\Users\Samples\Documents\Samples\Cpp\V52817\1_BasicMotion\@3_MotorControl
1 file(s) copied.

Build: 1 succeeded, @ failed, @ up-to-date, @ skipped =

Program execution

1. Select [Debug] = [Start Debugging] (1) to execute the program.

4 03.MotorControl - Microsoft Visual Studio Express 2017 for Windows Desktop
File Edit View Project Build | Debug | Team Tools Test Window Help

fe-o|BumE|9- Windows » It
5' 03 MotorControl.cpp & X P Start Debugging = O
g [%] 03_MotorControl tart Without Debugging Ak It
18 using namespace] &% Attach to Process... Ctrl+Alt+P
L ¥ Steplnto 11
20 e re—— ke
21 /* Function ' Step Over F10
22 L N b
2 Toggle Breakpoint Fo
2; £ — New Breakpoint L
25 /* Function Delete All Breakpoints Ctrl+Shift+F9
2 /* Description
e sere ) Erre i
28 A 03 MotorControl Properties...
29
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6 TROUBLESHOOTING

This section describes errors that may occur in SWM-G and actions to be taken.

Description

Cause

Action

The tool does not start.

* The setup has not been completed.
* The license has not been registered.

Run the installer and set up the incomplete items.
For details, refer to the following.

[IMotion Control Software SWM-G User's Manual
(Installation)

The communication is not established.

The network configuration setting is incorrect.

Check the master setting and the advanced setting of
the network setting again, and rewrite the information to
the engine.

» The PDO information is insufficient.
» The ENI file is incorrect.

« Check the remote station setting and the detail setting
of the network setting again, and rewrite the
information to the engine.

« Recreate the ENI file with EcConfigurator.

« If it is unclear in which platform the error has occurred
when using 2 ports, check the output details on RTX
Server.

- If the error has occurred in [CCLinkPlatform] correct
the CC-Link IE TSN platform settings.

- If the error has occurred in [EcPlatform] correct the
EtherCAT platform settings.

The definition of the NIC to be used for the
communication is incorrect.

Check the NIC setting again.
(If an NIC other than 1210 is used, convert 1210 for RTX
again.)

The NIC has not been converted for RTX64.

Check Device Manager and check that the NIC to be
used for the communication has been converted for
RTX64.

The HAL timer interval setting and PC
performance are not good enough for the
communication cycle setting and the number of
control axes.

» Check if unnecessary simulation axes are operating.
* When the communication cycle is short, change the

HAL timer interval from "100us" to "50us" or "20us".
* Adjust the time slot.

The screen turns blue, and cannot be executed.

Memory access violations of RTX have occurred.

Disable the following Windows settings.

* Windows Memory Diagnostic

* Hyper-V

* Device Guard and Credential Guard (for Windows 10
Enterprise)

For details, refer to the following.

LT1ISWM-G User Manual

The axis operation is unstable.

"Hyper-Threading" of the CPU is enabled.

Disable "Hyper-Threading" of the CPU.

For details, refer to the following.

[IMotion Control Software SWM-G User's Manual
(Installation)

The sample program or created program cannot
be built.

The project setting of Visual Studio is incorrect.

Open the property page of the Visual Studio project and
check the following settings.

« Additional include directory setting for general C/C++
+ Additional library directory setting for general linker

* Post-build event setting after build events

For details, refer to "Configuring a new C++ project" in
the following manual.

LT1SWM-G User Manual

The following message appears, and SWMOS
does not start.

Question

RTX Subsystem is in Exception state.
Please check the RTX system.

Do you want to open RTX Control Panel?
(This program will be terminated])

1=
5]

The versions of Windows and RTX are
mismatched.

(The version "2004 or later" of Windows10 and
the version "3.7.2 or earlier" of RTX are used.)

Update RTX referring to "Applying the RTX update file"
in the following manual.

[ IMotion Control Software SWM-G User's Manual
(Installation)

A function that is not supported by RTX is
enabled.

Disable the X2APIC function in the BIOS setting.
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APPENDIX

Appendix 1 SWM-G Setting Example by Application

Using the virtual axis

The virtual axis can be simulated by using the simulator platform (SimuPlatform).

The virtual axis can be used as an amplifier-less simulator, or as a synchronization master by using it with the real axis. Note
that if the virtual axis is used with the real axis, the axis number is common to them.

Setting the virtual axis

1. Select [System] = [Engine] (1) in the navigation window on the "SWMOS" screen to display the Engine Info window.

2. Select the [Engine Information] tab (2). In [Quick Setting] (3) under [Platform Setting], select the following, and click the
[Save] button (4).

+ Simulation x 2

* CC-Link IE TSN + Simulation

* CC-Link IE TSN x 2 + Simulation x 2

« EtherCAT + Simulation™!

« EtherCAT + CC-Link IE TSN + Simulation™’
*1  When using SWM-G-N1 only

@) 4)
[ SWMOS(SWM-G Operating Station) - O X
Configuration | Operatfon | Analyzer  Tools
) ‘ n_EI iy
= ] E-STOP
AR 4 i AT
StartComm StopComm | ServeOn ServoOff AlarmReset AllStop ControlBox SyncAxes | Position I/OStatus | E-Stop Release
Communication All Axis Control All Status Emergency
Navigator 1 Engine Info =
E"'g_@ S_WMOS Engine Information Module Setting
&2 System
1) b ?m Egine Engine Information Platform Status
- icense Engine Status : m Engine Stop Engi Name MasterNum Version Status
ngine
. Diagnostics Restart CC-Link IE TSN 1 3432 Stopped
é & Network Comm Status : _ Communjcation Start
Comml
248 Setup Engine Version ; Licensgd Axes Num :
i =5 Parameters - )
" Homing IMLib Version : Loaded Madules Count : Devices Status.
B zg Motor(CyclicSyncPos) Set Comm Cycle Info : | CC-Link IETSN CycleTime: Tms | D Type Name Status ~
i = SingleCentrol 0 LowPriority SWMOS-Platform 0.017/15sec
32 MukiControl Platform Setting —
u Quick Setti v . Setti 1| LowPriority SWMOS-Mation 0.017/13sec
.5 Motion uic in ommon Setting
i <4 MotionBlock CC-Link [ETSN v Message Level
i .04 GantryControl Custom Warning v
&8 yo Print Log
DigitalControl CC-Link IE TSN le NumOfMaster || g
A loaContial CC-Link IE TSN x 2 be | [1 o 2
3) [ AnalogContro CC-Link IE TSN + Simulation NumOfinterrupt
7 CC-Link |IE TSN x 2 + Simulation x 2 ] -
Mode Setting DiiName Enable NumOfMaster Location
Get Engine Message
Platform Setting 2 Disable "
Made Setting DlIName Enable NumOfMaster Auto Close Device
v
n H inion H
3. When the message "Do you want to save in Module.ini?" appears, click the [Yes] button.
Cuestion
0 Do you want to save in Module.ini?
Yes Mo
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4. Whenthe message "Do you want to restart the SWM-GEngine?" appears, click the [Yes] button to restart the engine.

Question

o Do you want to restart the SWM-GEngine?

After the engine is restarted, "Simulation” is displayed in [Platform Status] (5). It can be operated in the same way as a

5.

normal axis.
n H H n
* When "Simulation x 2" is set
(5)
Engine Info - X
Engine Information  Medule Setting
Engine Information Platform Status
engine status : || | Engine Stop — Mame MasterNum  Version Status
— Restart Simulation - 3.432 | Running
Comm Status : _ Communication Start
Engine Version : Licensed Axes Num :
IMLib Version : Loaded Modules Count : —_—

Set Comm Cycle Info : ‘ D Type Name Status "
Platform Setting 0 towgr\or!ty Smh:ﬂ%s;?;tform gg::«tlzsec
Quick Setting Common Setting owPriority ~Motion 085/13sec
Simulation x 2 3 LEL ] Message Level

Warnina ~
n H H H n
* When "CC-Link IE TSN + Simulation" is set
®)
Engine Info - X
Engine Information  Medule Setting y
Engine Information Platform Status
— s ngine Name  MosteNum  Version | Status
— Restart CC-Link IE TSN 1 3421 Running
comm stztus : ||| | A | corunication Start — -
Simulation - Running
Engine Version : Licensed Axes Num :
IMLib Version : Loaded Modules Count : —_—

Set Comm Cycle Info : CC-Link IE TSN CycleTime : Tms D Type Name Status A
Platform Setting 0 LowPricrity SWMOS-Platform D‘DBD«:\Ssec
Quick Setting Common Setting 1 LowPriority SWMOS-Motion 0.096/15sec
CC-Link IE TSN + Simulation ~ Message Level

Warnina ~
" : . : w
* When "CC-Link IE TSN x 2 + Simulation x 2" is set
®)
"Engine Info - X
Engine Information | Module Setting
Engine Information Platform Status
EEOEEE  Running | Engine Stop Engi Name MasterNum  Version Status
ngine
c P Restart CC-Link IE TSN 2 3421 Running
cornr status : [T | Cormunication ta Simuiation - 3432 | Running
Engine Version : Licensed Axes Num :
IMLib Version : Loaded Modules Count : —

Set Comm Cycle Info : CC-Link [ETSN CycleTime: Tms, Tms D Type Name Status "
Platform Setting 0 Luanurity SWMOS-Platform 0‘04&4:\55&(
Quick Setting Common Setting 1 LowPriority SWMOS-Motion 0.033/15sec
CC-Link IE TSN x 2 + Simulation x 2 ~ Message Level
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* When "EtherCAT + Simulation" is set

"Engine Info - X
Engine Information Module Setting

Engine Information Platform Status

EEOEEE  Running | Engine Stop Engi Name MasterNum  Version Status

ngine
c ication Start Restart EtherCAT 1 3432 Running
cornr status : [T | Cormunication ta Simulation - 3432 | Running
Engine Version : Licensed Axes Num :
IMLib Version : Loaded Modules Count : —

Set Comm Cycle Info : EtherCAT CycleTime: Tms D Type Name Status "
Platform Setting 0 Luanurity SWMOS-Platform D‘DEDJ:‘SSE(
Quick Setting Common Setting 1 LowPriority SWMOS-Motion 0.096/15sec
EtherCAT + Simulation ~ oad Message Level

Warnina ~
" : . TR
* When "CC-Link IE TSN + EtherCAT + Simulation” is set
()
"Engine Info - X
Engine Information | Module Setting
Engine Information Platform Status
EEOEEE  Running | Engine Stop Engi Name MasterNum  Version Status
ngine
— Restart CC-Link IE TSN 1 3421 Running
comm status : | I Comunication Start EtherCAT 1 3432 | Running
Engine Version : Licensed Axes Num : Simulation - 34.3.2 Running
IMLib Version : Loaded Modules Count : —

Set Comm Cycle Info : CC-Link IE TSN CycleTime: Tms / EtherCAT CycleTime: Tms D Type Name Status A
Platform Setting 0 Luanurity SWMOS-Platform D‘DEDJ:‘SSE(
Quick Setting Common Setting 1 LowPriority SWMOS-Motion 0.080/15sec
CC-Link IE TSN + EtherCAT + Simulation ~ oad Message Level

Warnina ~
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Single turn (Unlimited length feeding)

Some axes, such as a rotating axis, do not have a linear movement range and can rotate in any direction indefinitely.

Therefore, the position command of this axis can be excessive after rotating in one direction for a long time. To avoid this
case, configure the position command as a "Single Turn Mode axis" so that it stays within a specific position range.

Setting procedure

1. Select [Setup] = [Parameters] (1) in the navigation window to display the Parameters window.

2. Selectthe [Detailed] tab (2). Select the target axis (example: [00]Axis00) (3) in the axis tree and select the [Servo] tab

(4).
3.

Select "Enable" for [Single Turn Axis] and set a count value to [Single Turn Encoder Count].

®) (2 (5) 4)
&l SWMOS({SWM-G Operating Statipn) - a X
Configuration | Operation | Analyzer
& = P
&S| E-STOP :
o N8 Bl of A&
StartComm StopComm | Serve(n ServoOff AlarmiReset AllStop| ControlBox |SyncAxes | Position |/OStatus | E-Stop Release OFF
Communication All Axis Control All Status Emergency
lasigaton L Engine Infgl, | Comm? )| Parameters|| -x
=& swwmos B g
— Essential Detailed
- System v
..... & Engine a' All Axes & Apply | Refggsh @aReceive 00 - | gySend 00 - [> Restore Default
1T 00]Axis00
&3 Lieense 4’ Brief Servo Feedback Home Limit Motion  Alarm System Sync E-Stop
@ Diagnostics = [01]Axis01
=58 Network = [02]Axis02 v Servo
-l Comm1 & [03)Axis03 Aoxis Command Mode Position
=4} Setup i [04]Axis04 Gear Ratio Numerator 1
(1)— & [05]Axis05 Gear Ratio Denominater 1
‘—+ Homing & [06]Axis06 Single Turn Axis Enable
-5 Metor{CyclicSyncPos) @ [07]Ais07 Single Turn Encoder Count 67108864
~= SingleControl = [08)Aas08 Maxamum Torque Limit [7] 300
3& MultiControl = [OQJAstW Positive Torque Limit [%] 300
£ Motion 2 [101As10 Negative Torque Limit [%] 300
- 4 MotionBlock @ [MAksT! Velocity Feedforward Gain 0
- ¢ GantryControl & [12)As12 Auds Polarity Normal
&
& Vo = [13)Ais13 Maximum Motor Speed [RPM) 3000
DigitalControl i [14)Axis14 -
[ AnslogControl & [15Ads15 Abselute Encoder Mode Disable
i finalogl.oniro & ot Absolute Encoder Home Offset[P] 0
&
&l
@l
= [
& 2
& 2
=]
@l Single Turn Encoder Count
L ) Single Tumn Encader Count
[}t
=

4. Whenthe setting is completed, click the [Apply] button (5).

5. When the writing is completed, the message "OAxis parameters have been saved." appears.

Information X

o OAxis parameters have been saved.

B Setting example

The following shows a setting example when the Single Turn Mode axis is configured with one rotation of 360[degree].

Item Setting value
Gear Ratio Numerator (gear numerator) 67108864

Gear Ratio Denominator (gear denominator) | 360

Single Turn Axis Enable

Single Turn Encoder Count 67108864
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Example of a table mechanism with reducer

For the table mechanism with a reducer such as a timing belt or gear, rounding off the gear numerator setting value is required
in addition to the electronic gear setting of SWM-G and an error may occur during the unlimited length feeding. In that case,

the electronic gear setting can be configured without error by using the electronic gear of the servo amplifier.

Servo motor: 67108864 [pulse/rev]

Table
Timing belt: 625/12544
Item Setting value
Table 360[degree/rev]
Reduction ratio 625/12544
Servo motor encoder resolution 67108864 [pulse/rev]

B Setting procedure

Follow the setting procedure below.
1. Determine the "Command unit per pulse" of the servo pulse command. (Example: Set "0.000001[degree]" per pulse.)

2. Calculate the electronic gear numerator (CMX) and electronic gear denominator (CDV) of the servo amplifier (MR-J5(W)-
G).

+ Electronic gear numerator (CMX) = 67108864 x 12544 = 841813590016

* Electronic gear denominator (CDV) = 360 x 625 + 0.000001 = 225000000000

3. Reduce CMX and CDV to "2147483647" or less. (Example: Reduce by "512".)

* Electronic gear numerator (CMX) = 841813590016 + 512 = 1644167168

* Electronic gear denominator (CDV) = 225000000000 + 512 = 439453125

Set the electronic gear numerator (CMX) to 1644167168 and the electronic gear denominator (CDV) to 439453125 for the
servo amplifier (MR-J5(W)-G).

4. Setthe electronic gear of SWM-G in a single turn.

« Gear numerator = 360000000[pulse] (360 <+ 0.000001[degree] ')

» Gear denominator = 360[degree]
*1  Command unit per pulse

Pointp

When the electronic gear numerator (CMX) or electronic gear denominator (CDV) cannot be reduced to
"2147483647" or less, reduce them by adjusting the command unit per pulse. If they cannot be reduced even
after adjusting the command unit per pulse, set the approximate values. In that case, an error occurs in the
unlimited length feeding.

APPX 4
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Appendix 2 How to Use the IP Communication

IP communication setting procedure

The IP communication mixed function enables communications between applications that operate in the Windows space or
RTX space and devices in the CC-Link IE TSN network via the SWM-G engine.
The IP communication mixed function can be used when SWM-G is in the communication state.

Windows
Windows application <:> E]gglggggg;
RTX
RTX Virtual Ethernet Adapter ]
Master 0
192.168.3.253) <:>
Master Manager <:> (192.168.3.150)
Master 1
(192.168.3.252) <:>

v

Remote Station
(192.168.3.4)

Remote Station
(192.168.3.5)

Remote Station
(192.168.3.6)

A 4

Remote Station
(192.168.3.1)

Remote Station
(192.168.3.2)

Remote Station
(192.168.3.3)

Setting procedure

To use the IP communication mixed function, configure the following settings.

(1) Enable Virtual NIC of RTX. (==~ Page 46 Enabling Virtual NIC of RTX)

(2) Set the IP address of Virtual NIC seen from the Windows side. (=5~ Page 49 Setting the IP address of Virtual NIC seen
from the Windows side)

(3) Set the IP communication mixed function in SWM-G. (==~ Page 51 Setting the IP communication mixed function in SWM-
G)

(4) Start RT-TCP/IP Stack. (==~ Page 52 Starting RT-TCP/IP Stack)

The network address of the LAN used to connect the master or remote station is set to "192.168.3.0".
Read the IP addresses as necessary to prevent the duplication of them considering the operating environment.

B Enabling Virtual NIC of RTX

1. Select [RTX64 ### Runtime] o [Control Panel] (1) from the Windows start menu.
*1  ### = RTX version

R
@ Remote Desktop
Il RTX64 3.7 Runtime
& Activation and Configuration
@ Analyzer
” ®mt Control Panel (1)

D Help System

Installation Guide

T~ Latency View
B WMonitor tility
[©] rix6a0bjects
[E server Console

{3 Task Manager
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2. The "RTX64 ### Control Panel" screen”’ appears. Click [Configure the RT-TCP/IP Stack] (2).

"1

### = RTX version

BB RTX643.7 Control Panel

RTX64 IntervalZero RTX64 3.7

First Steps

Activate purchased Assign system processors
-8 components o Current 1 RTSS / 1 Windows

RTX&4 components:
i RTX64 3.7 Subsystem
i RTX64 3.7 RT-TCP/IP Stack

[
' Manage user permissions

Subsystem Runtime Information
-Q Configure the RTSS Subsystem ~ St7t/5top the Subsystem IntervalZero RTX64 3.7 Copyright © 2010-2019
The subsystem is started. Edition: Solo IntervalZero, Inc.
(monitoring disabled) Version: 3.7.0 All rights reserved.
~ u Build Number: 4383

A Manage RTX6 devices
~
RT-TCP/IP Stack and Drivers

2)— Configure the RT-TCP/IP Stack | Start/Stop the RT-TCP/IP Stack
The RT-TCP/IP stack is stopped.

[ 2

System Diagnostics

Run RTX64 Analyzer

Technical Support | RTX64 Downloads | 9 IntervalZero

3. The "Configure the RT-TCP/IP Stack" screen appears. Click [Manage Interfaces and Filters] (3).

BB RTX643.7 Contral Panel

Configure the RT-TCP/IP Stack

RTX64 Home >

Configure RT-TCP/IP Stack performance

(3)— Ell Manage interfaces and filters

@ Configure RT-TCP/IP Stack behavior

Technical Support | RTX64 Downloads | 9 IntervalZero
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4. The "Manage Interfaces and Filters" screen appears. Select the existing "RTX64 Virtual Network Interface (Interface

name: RtVirtualNic)" (4) and click the [ X] button (5) to delete. Click the [+] button (6).

RTX64 3.7 Control Panel

Il Manage Interfaces and Filters

RTX64 Home > Configure the RT-TCP/IP Stack >

Tstatus I Properties for RVirtualNic
Enabled “ ] [Property
Device RTX64 Virtual Metwork Interface
Driver name RtVirtualNic.Ridll
IPv4 cenfiguration Acldress Netmask +
192.168.100.50 255.255.255.0
Gateway 0.0.00
Location 000
Interrupt thread priority 64
Interrupt processor Default
(68— :'? Convert Devices Maximum Transmission Unit (MTU) 1500
Ipv6 address Auto
®) g
w6 prefix 64
Receive thread priority 63
Receive thread ideal processor Default
MNumber of receive buffers 256
Number of transmit buffers 256
Interrupt type MSI-X
Filter status Disabled

9

Technical Support | RTX64 Downloads | 9 IntervalZero

5. The "Add Interface" screen appears. Set each item and click the [OK] button.

Item Description

Device Name: Select "RTX64 Virtual Network Interface".

Driver Name: Select "C:\Program Files\MotionSoftware\SWM-G\Platform\CCLink\RtVirtualNic_SSS.rtdlIl".

*: Click the [...] button (7) to display the "Open" screen. Select a file from the folder and click [Open] button to select.

Friendly Name: Enter an arbitrary name.

<Example> RtVN_SSS

Ipv4 address: Set an arbitrary IP address.

<Example> 192.168.3.150

B Add Interface - a x

Add Interface

Device Name: RTX64 Virtual Netwark Interface o
Driver Name: oftware¥SWM-G¥Platform*CCLink¥REVirtualMic_SSS.ridll 7(7)
Friendly Name: RtVN_SSS

Ipv4 address: 192.168.3.150
Netmask: 255.255.255.0
Location: 00,0
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6. The screen returns to the "Manage Interfaces and Filters" screen. The name "RTX64 Virtual Network Interface (Interface
name: RtVN_SSS)" entered in "Friendly Name" is added. Set [Status] (8) of the added "RTX64 Virtual Network Interface
(Interface name: RtVN_SSS)" to "Enable".

When the setting is completed, click the [ X] button in the upper right of the screen to close the "Manage Interfaces and
Filters" screen.

RTX64 3.7 Control Panel — [m] x

Il Manage Interfaces and Filters

RTX64 Home > Configure the RT-TCP/IP Stack >
[interface Tstatus | Properties for RtVN_555

RVN_SSS Enabled w [Property Value

Device RTX64 Virtual Metwork Interface
(8) T Driver name C:¥Program Files¥MotionSoftware¥SWM-G¥Platform¥CCLink¥RtVirtual
IPv4 cenfiguration Acldress Netmask +
192.168.3.150 255.255.255.0

Gateway 0.0.00
Location 000
Interrupt thread priority 64
Interrupt processor Default

+ X Canvert Devices Maximum Transmission Unit (MTU) 1500
Ipv6 address Auta
Ipv6 prefix 64
Receive thread priority 63
Receive thread ideal processor Default
MNumber of receive buffers 256
Number of transmit buffers 256
Interrupt type MSI-X
Filter status Disabled

Technical Support | RTX64 Downloads | e IntervalZero

B Setting the IP address of Virtual NIC seen from the Windows side
Set the IP address of Virtual NIC on the Windows side.

Set an IP address different from the one set in "Enabling Virtual NIC of RTX" (I=5~ Page 46 Enabling Virtual NIC of RTX).

1. Select [Windows System] = [Control Panel] = [Network and Internet] = [View network status and tasks] = [Change
adapter settings] from the Windows start menu to display the "Network Connections" screen.

2. Right-click the network device whose device name is "Windows Virtual RTX64 Ethernet Adapter" (1) and select
[Properties] (2).

(M
& Network Connections - O X
T g‘-l » Control Panel > Network and Internet » MNetwork Connections v D Search Network Connections @
Organize v Enable this network device Diagnos¢ this connection Rename this connection » S 4 i | 0

L‘ Ethernet
e
—

ad.melco.cojp

@22 Intel(R) Ethernet Connection (2) I...

Status

Diagnose

Create Shortcut

@ Delete

& Rename

(2) { & Properties

2items 1 item selected 4== [=]
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3. The "Properties" screen appears. Select "Internet Protocol Version 4 (TCP/IPv4)" (3) and click the [Properties] button (4).

U Ethernet 3 Properties

X
Networking ' Sharing
Connect using:
I Windows Virtual RTX64 Ethemet Adapter

This connection uses the following items

B Cliert for Microsoft Networks
? File and Printer Sharing for Microsoft Networks

N ntemet Protocol Version 4 (Tt vd)
LT 4 Microsoft Network Adapter Muftiplexor Protocol
. Microsoft LLDP Protocol Driver

. Intemet Protocol Version & (TCP/IPvE)
<

>

Install.. Uninstal —(4)

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

OK Cancel

4. The "Internet Protocol Version 4 (TCP/IPv4) Properties" screen appears. Select "Use the following IP address" and set
"IP address" and "Subnet mask".

<Example> IP address: 192.168.3.50, Subnet mask: 255.255.255.0

Internet Protocol Version 4 (TCP/IPv4) Properties X

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
(®) Use the following IP address:

IP address: 192.168 . 3 . 50
Subnet mask: 255 .255.255. 0

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

Preferred DNS server: l:]

Alternate DNS server: l:l

[validate settings upon exit Advanced...
Conce

5. Whenthe setting is completed, click the [OK] button, close the "Internet Protocol Version 4 (TCP/IPv4) Properties"
screen, and close all the screens to end the setting.
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B Setting the IP communication mixed function in SWM-G
Enable the IP communication mixed function. Set it with VNTx defined in the network.

1. Select [SWMOS] = [Network] = [Comm1] (1) in the navigation window on the "SWMOS" screen to display the Comm1
window.

2. Select [CC-Link IE TSN] (2) in the [Comm1] tree. Select [Master Setting] = [IP address (IP Addr)] (3) to set the IP
address (example: 192.168.3.253), and click the [Advanced Setting] button (4).

) ) 4)

Bl SWMOS(SWM-G Operating Station) — [m] x
Configuration| | Operation | Analyzer  Tools

N XN ¢ 0 of [A B o

StartComm  StopComm | |ServeOn ServoOff AlarmReset Al ControlBox SyncAxes | Pasition /OStatus | E-Sfop Release | OFF

Communication All Axis Control All Status Emergency
Mavigator 1 Engine Info " Comm1 - X
=-j5 swwos
5 [ System Comm1 Master Setting
4 Engine 1> CC-Link [ETSN
EI L\cgense S Simulation CommCycle [us] IP Addr PrintLog Messagelevel
% Diagnostics & Monitor 1000 v 192.168.3.253 OFF v|  [Error - Advanced Setting
Slave Setting
SlavelD Model IP Addr AxesNo Detail Setting In Addr Out Addr
= Parameters MR-J5-G 192.168.3.1 0 <Detail Setting>
== Homing 1 MR-J5-G 192.168.3.2 1 <Detail Setting>
2% Motor(CyclicSyncPos) = St ol Setting
=+ SingleControl 2 MR-J5W3-G 192.168.3.3 234 <Detail Setting> - -
32 MuktiControl 3 NZ2GN251-32T 192.168.3.4 - <Detail Setting> 0-11 0-11
2% Motion 4 NZ2GN251-32D 192.168.3.5 - <Detail Setting> 12-23 12-23
i & MotionBlock
@ GantryControl
- o
R DigitalControl
I AnalogCentrol
Load Save
from Project to Project
Load Save Auto Assign Axes Auto Detection
from Engine to Engine

3. The "Master Advanced Setting" screen appears. Select "VNTX" (5).
In addition, change the time slot setting as necessary. Since the IP communication is performed only in the time slot
"TSLTOQ", the IP packet does not compress the communications of other time slots. When expanding the IP
communication bandwidth, increase the ratio of "TSLT0" as long as the bandwidths of other time slots can be secured
sufficiency.
Set them in TSLT (6) defined in the network. (Example: 0: 0.25, 1: 0.5, 2: 0.25)

4. When the setting is completed, click the [OK] button to close the "Master Advanced Setting" screen.

Master Advanced Setting X
Advanced Setting
Time Sync Protocol : | [EEEBD2.1AS v (TSLT: 0: \0.25 \ 1: |0-5 | 2: |025 ‘]*7(6)
[ BroadcastMsFrame CyclicSsMeasure [ UselPAsAxisindex  [] PPMode @ wrO)e+—(5)
MasterOpWaitTime : AnnouncePeriod :
PriorityWaitTime : PdelayPeriod :
SlaveScanWaitTime : PdelayTimeout :

NetworkConfigWaitTime : SyncFailCount :

SlaveConfigWaitTime : SyncFailDiff :
CyclicCenfigWaitTime : DatalinkErrorPeriod :

InaccessCount : SlavelnitThread: |16

It

TransmitTimeout : CycleMaode :

Default Cancel

5. Return to the Comm1 window. Click the [Save to Project] button to save the setting file.
For the saving operation of the setting file, refer to the following.
[~ Page 21 Saving the settings

Iﬂﬂiiiiii

SyncPeriod :
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6. Click the [Save to Engine] button to write the set information to the SWM-G engine.
For the writing operation to the SWM-G engine, refer to the following.
==~ Page 23 Writing to the SWM-G engine

7. The definition file is loaded and used when the next communication starts.

B Starting RT-TCP/IP Stack

To use the IP communication mixed function, starting RT-TCP/IP Stack from RTX Control Panel is required.

1. Select [RTX64 ### Runtime] o [Control Panel] (1) from the Windows start menu.
*1  ### = RTX version

R

@ Remote Desktop

Il RTX64 3.7 Runtime

& Activation and Configuration

@ Analyzer
Fmét  Control Panel

B Help Syctem

Installation Guide
T Latency View
B Monitor tility
[G] RTY640bjects
[B Server Console

L3 Tesk Manager

2. The "RTX64 ### Control Panel" screen”! appears. Click the [p] button (2) in "Start/Stop the RT-TCP/IP Stack" to start
RT-TCP/IP Stack. When RT-TCP/IP Stack starts, the [ ] button changes to a [] button. Click the [l] button to stop RT-
TCP/IP Stack.

*1  ### = RTX version

[ RTX643.7 Control Panel - O 'Y

RT X564 IntervalZero RTX64 3.7

First Steps
RTX64 components:
Activate purchased Assign system processars & RTX64 37 Subsystem
5 components Gy Current: 1RTSS / 1 Windows =
W RTX84 3.7 RT-TCP/IP Stack
[ )
' Manage user permissions
Subsystem Runtime Information
Q Configure the RTSS Subsystem 21/ 5top the Subsystem IntervalZero RTX64 3.7 Copyright © 2010-2019
The subsystem is started. Edition: Solo IntervalZero, Inc.
(manitaring disabled) Version: 3.7.0 All rights reserved.
. Build Number: 4983

~
. Manage RTX64 devices
ot

RT-TCR/IP Stack and Drivers

Configure the RT-TCP/IP Stack  ~tarv/stop the RT-TCP/IP Stackc
The RT-TCP/IP stack is stopped.

) >

System Diagnostics

Run RTX64 Analyzer

Technical Support | RTX64 Downloads | 9 IntervalZero

3. When the setting is completed, click the [ X] button in the upper right of the screen to close the "Manage Interfaces and
Filters" screen.
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MR Configurator2 communication setting using the IP
communication

This section describes how to connect MR Configurator2 to the servo amplifier using the IP communication function.

The IP communication function enables communications with devices in the CC-Link IE TSN network via the SWM-G engine.
The servo parameters can be set via the CC-Link IE TSN network.

Connection procedure
1. n SWMOS, click [Operation] = [StartComm] (1) in the ribbon to start the communication.

SWMOS(SWM-G Operating Station)
Configuration Operation Analyzer Tools

(1)— h‘ # o @‘ "‘ Eﬂ] % I:-E A @ E-STOP:

StartComm | StopComm | ServoOn ServoOff AlarmReset AIItDp ControlBox SyncAxes | Position I/OStatus | E-Stop Release OFF
Communication All Axis Control All Status Emergency

Navigator R | “Engine Info

=B S_WMUS Engine Information  Module Setting
-8 System
8 Eroine Engine Information

£ License Engine Status : Engine Stop e
. . Restart
B-@ Network Comm Status : Communication Stop

“J comm1
Licensed Axes Num :

48} Setup Engine Version :
IMLib Version : Loaded Modules Count :

%% Moter(CydlicSyncPos) Set Comm Cycle Info : | CC-Link IE TSN CycleTime: 1ms |

B

2. StartMR Configurator2. Select [Project] = [New] (2) from the menu to create a new project.

£1] MELSOFT MR Configurator2 New pr

i Project | View _Parsmeter _Safety
(2)—>1L [ new... ctrl+n
:| % Open... ctrl+0
: Close...

B save Ctri+s

Save As...

Delete...
Read Other Format 3
Write Other Format 3

£ System Setting...

’7 Exit MR Configurator2  Alt+F4

3. When anew project is created, the "New Project" screen appears. Click the [Switch to Multi-axis Project] button (3).

New Project (Single Axis) ®

Model MR-15-G(R1) [¥]

Connection setting
() Servo amplifier connection USE

) Network/controller

The last-used project will be opened whenever
the application is restarted

([ Switch to Multi-axis Project... ])(77(3)

Switch the window by dicking this button when you want
to create multi-axis configuration.
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4. The screen is switched to the "New Project" screen of the multi-axis project. Set each item.
(Example) Set the following items.

Item Setting value
4) Connection Network CC-link IE TSN
(5) Via None
(6) PC side I/IF Connection I/F Ethernet
Protocol UDP
Time-out 1
Retry 0
(7) Servo Amplifier Model MR-J5-G(-RJ)
Configuration IP address 192.168.3.1

5. Whenthe setting is completed, turn on the control circuit power supply of the servo amplifier and click the
[Communication Test] button (8).

™ Project (Multi-axis) x
(4)—»{ (comecton Netork [cctmkETN  [v])
(5)7 *(\na: |None M )
iz (FCode 1T
. Connection I/F (&) Ethernet
(6) Protocol uop Tmeout | 1[5 =019
l Retry 0 |2 times (0-3)
! Servo Amplifier Configuration
Automatic Detection
(7)

*The copied /pasted/deleted data indudes not only the model of the servo amplifier but also the set data
(servo parameter, etc.).

[#]The last-used project will be opened whenever the application is restarted.

(8)—

[ switch to Single Axis Project (Servo Amplifier Direct Connection).... |

{0 For Mult-axis Project, the setting value (ike parameter) of servo ampifier s not read.
Execute reading from servo ampiifier on each correspanding screen.

6. When the communication is succeeded, the message "The connection succeeded" appears. Click the [OK] button.

|" MELSOFT MR Configurator2

o The connection succeeded.

7. The screen returns to the "New Project" screen. Click the [OK] button to close the screen.
With the above settings, MR Configurator2 can be connected to the servo amplifier using the IP communication function.

4 APPX
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Appendix 3 Configuration of CC-Link IE TSN

Transmission line type

B Star topology/line topology

Connect the personal computer in star topology or line topology using Ethernet cables.

Star topology and line topology can be combined in a network.

CC-Link IE TSN Class

Select either of the following items according to the devices to be connected.

Connected device System configuration Switching hub Supported
information standard
CC-Link IE TSN Class B Select this if the system is to be configured without TSN hub (CC-Link IE TSN Class B switching IEEE802.1AS
only connecting CC-Link IE TSN Class A devices. hub)
Mixture of CC-Link IE TSN Select this if a CC-Link IE TSN Class A device or Ethernet General-purpose hub (CC-Link IE TSN Class A | IEEE1588
Class B/A device is connected to the configuration of CC-Link IE TSN switching hub)
or Class B devices only.
CC-Link IE TSN Class A
only
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Appendix 4 Absolute Position Detection System

Setting the servo amplifier

When using the absolute position detection system in the servo amplifier (MR-J5(W)-B), set the following servo parameters.
« Servo parameter

No. Name Setting value

PA03.0 Absolute position detection system selection 1: Enabled (Absolute position detection system)
PC29.5 [AL.OE3 Absolute position counter warning] selection 0: Disabled

PC41.0 [AL.090.1 Homing incomplete] detection selection 1: Disabled

Since SWM-G does not manage the parameters of the servo amplifier, setting "Absolute position detection system selection”
to "1: Enabled" causes the following servo alarms/warnings.

When [AL.025 Absolute position erased] occurs, turn on the control circuit power supply of the servo amplifier and clear the
warning.

» [AL.025 Absolute position erased]

* [AL.090 Homing incomplete warning]

 [AL.OE3 Absolute position counter warning]

Restoring the current value

The absolute encoder parameter assumes that the axis moves within the range between -(231) and 23'-1 [pulse] (before
applying the gear ratio).

When the axis moves at or below -(231)[pulse] or beyond 2314 [pulse], the absolute encoder parameter cannot apply the
home position correctly. When the axis moves at or below -(231)[pulse] or beyond 2319 [pulse], the current position is required
to be manually restored.

The following describes how to restore the current position manually using a sample program.

The sample program is stored in the following folder.

Sample program (default)
C:\Program Files\MotionSoftware\SWM-G\Samples\Extra\AbsoluteEncoder

Processing descriptions

Before stopping the SWM-G engine, save the following current value restoration data in a file, and restore the current value
based on the saved current value restoration data, ABS counter acquired from the servo amplifier, and Encoder Command at
the startup at the next startup of the SWM-G engine.

The sample program can execute the processing before stopping the engine and the processing after starting the engine.

H Current value restoration data

Data Description
Encoder Command Encoder Command in the axis state (32-bit integral command position to be sent to the servo)
Encoder Command(64bit) ABS counter (Obj.2B0Dh) of the servo amplifier and encoder value (64 bits) generated in Encoder Command
Pos Cmd Pos Cmd in the axis state (axis command position)
Absolute Encoder Home Offset The value of the absolute encoder home position offset of the axis parameter
APPX
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Descriptions of the sample program

The sample program is a project of Visual Studio.

The sample program outputs files such as current value restoration data. "C:\Temp" is specified as the output destination
folder of the file in the program. Change it as necessary.

Execute the sample program with the SWM-G engine running.

When the program AbsoluteEncoder is executed, the following console menu is displayed.

Enter the processing number (0 to 2) and press [Enter],

0:Execution of processing before stopping.
1:Execution of processing after starting.
2:End Program

The processing when the processing number (0 to 2) is selected is as follows.

+ [0]: The processing before stopping the SWM-G engine is executed. The current value restoration data is saved.
* [1]: The processing after starting the SWM-G engine is executed. The current value is restored.

* [2]: The program is ended.

Function list

The following shows the list of functions. For other details, check the descriptions of the program.

No. Function name Name Description

1 _tmain() Main processing Executes each processing by entering numerical values. (Target
axes: 0 axis)

« 0: Executes the processing before stopping the SWM-G engine.
« 1: Executes the processing after starting the SWM-G engine.

« 2: Ends the program.

The following is the menu for debug.

« 100: Parameter export

« 101: Parameter import

« 102: Acquired data display

The code for debug is enabled by defining "DEBUG_CODE".

2 ProcessingBeforeEngineStop() Processing before stopping the Saves the current value restoration data.
SWM-G engine

3 ProcessingAafterEngineStart() Processing after starting the SWM-G | Restores the current value from the current value restoration data.
engine

4 ReadAbsCounter() ABS counter reading Reads the ABS counter (Obj.2B0Dh) from the servo amplifier.

5 ExportData() Current value restoration data saving | Saves the current value restoration data.

6 ImportData() Current value restoration data Reads the current value restoration data.
reading

7 Make64bitEncoderCommand() Encoder Command (64-bit) Generates the Encoder Command (64-bit) value from Encode
generation Command and the ABS counter.

8 MakeMovementAndTurnAmount() Movement amount/turn amount Calculates the movement amount (encoder value) and turn
calculation amount with the values before and after stopping the engine.

9 RestoreAbsoluteEncoderHomeOffset() Current value restoration (when the | Restores the current value when the single turn is enabled.

single turn is enabled)

10 GetAndExportAll() Parameter export Exports the parameters to a file. (For debag)

1 ImportAndSetAll() Parameter import Imports the parameters to a file. (For debag)

APPX
Appendix 4 Absolute Position Detection System 57



Appendix 5 How to Create a New Program

This section describes how to create a C++ project using the SWM-G library.

Point/@

For details of the languages and versions supporting the SWM-G library, refer to the following.
L1SWM-G User Manual

Creation procedure

The following describes how to create a Visual C++ project using Visual Studio 2017 as an example.

1. Select [File] = [New Project] (1) from the menu.

)| Microsoft Visual Studio Express 2017 for Windows Desk

File | Edit _View Project Debug _Team _ Tools
(1 ) i3 New Project... Ctrl+ Shift+ N }
T New File... Ctrl+N
3  Open Project... Ctrl+Shift+ 0
£ OpenFile... Ctrl+0
Start Page
Open from Source Control
le
Close Solution
Il Save Selected ltems Ctrl+S
Save Output As...
WM Saveall Ctrl+Shift+S
Source Control 3
B  Page Setup...
i Print... Ctrl+P
Account Settings...
Recent Files »
Recent Projects and Solutions 3
Exit Alt+F4

2. The "New Project" screen appears. Select [Installed] = [Visual C++] (2) to display the templates that can be used in
Visual C++. Select [Console App] (3), enter the project name, storage location, and solution name, and click the [OK]

button.

New Project

b Recent

4 Installed

b Visual C#
b_Visual Basic
@
Windows Desktop
CLR
Test
Other
SQL Server
b Other Project Types

b Online

Not finding what you are looking for?

Open Visual Studio Installer

@)

T ——

b
h Console App

Visual C++

S!j‘ Empty Project

Visual C++

? X
Search (Ctrl+E) P-
Type: Visual C++
Run code in a Windows terminal. Prints
“Hello World" by default.

A
Windows Desktop Application  Visual C++

Name: \SampleProgram

Location:

[C:\Sample\

~| Browse...

Solution name:

SampleProgram

Create directory for solution
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3. Create a Visual C++ project.

i‘J SampleProgram - Microsoft Visual Studio Express 2017 for Windows Desktop X & | Quick Launch (Ctrl+Q) P - O x
File Edit View Project Build Debug Team Tools Test Window Help Sign in E
-0 @2 B9 - | pebug -] x5 ~ P Local Windows Debugger ~ | 57 _ % ¥ (= | | s m

0]

SampleProgram.cpp ® X Solution Explorer

g [%] SampleProgram -I (Global Scope) -l N ) G}| -5 a r@‘ o ’IEI
§ El// SampleProgram.cpp : This file contains the 'main’ function. Program execution begins an\% Search Solution Explorer (Ctr+2) -
3 &1 Solution 'SampleProgram'’ (1 project)

4 #include <iostream> 4 [%) SampleProgram
5 . . b =W References
: Elint main() P I3 External Dependencies
8 std::cout << "Hello World!\n"; Header Files
9 } 57 Resource Files
10 P 7 Source Files
11 El// Run program: Ctrl + F5 or Debug > Start Without Debugging menu
12 |// Debug program: FS or Debug > Start Debugging menu
13
14 [@// Tips for Getting Started:
15 // 1. Use the Solution Explorer window to add/manage files
16 // 2. Use the Team Explorer window to connect to source control
17 // 3. Use the Output window to see build output and other messages
18 1 4. Use the Error List window to view errors
19 // 5. Go to Project > Add New Item to create new code files, or Project > Add Existing T

6. In the future, to open this project again, go to File > Open > Project and select

Output

Show output from: Build

Ln1

[J Creating project 'SampleProgram'... project creation suc... 4 Add to Source Control «

4. Select [Build] = [Configuration Manager] (4) from the menu.

)| SampleProgram - Microsoft Visual Studio Express 2017 for Windows Desktop

File Edit View Project | Build | Debug Team Tools Test Window Help
5 -0 |32 || & BuildSolution F7 r
Rebuild Solution Ctrl+Alt+F7
SampleProgram.cpp # X —
it
[%] SampleProgram can soltion
1 E1// Sampl, Build full program database file for solution o
2 1 Run Code Analysis on Selution Alt+F11
3
" #include Run Code Analysis on SampleProgram
5 Project Only >
i Ez”t "‘a”[ Configuration Manager... (4)
8 std:| 3l Compile Ctrl+F7
1; } Run Code Analysis on File Ctrl+Shift+ Alt+F7

5. The "Configuration Manager" screen appears. Set "x64" (5) for [Active solution platform] and click the [Close] button to
close the "Configuration Manager" screen.

Configuration Manager ? X
Active solution configuration: Active solution platform:
Debug - ‘ 64 -
Project contexts (check the project configurations to build or depft = —(5)
Project Configuration <New...>
\<Edit...>
SampleProgram Debug i T
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6. Next, open the property page of the project. Select [Project] = [OOO Properties] (6) from the menu.
*1 O0O0O= Indicates the created project name.

4 sampleProgram - Microsoft Visual Studio Express 2017 for Windows Desktop
File Edit View | Project | Build Debug Team Tools Test Window

- © |1 2 1t Retorget solution
+ ;
SampleProgram. i‘ o e Shift+Alt+C
[l SampleProgry B Class Wizard... Ctrls Shift+ X
1 B3 AddNewitem.. Ctrl+Shift+A b3
| 49 add Existing ltem... Shift+Alt+A

Exclude From Project
Show All Files

)

Rescan Solution

W NG WA W N

Display Browsing Database Errors

10 Clear Browsing Database Errors

11 | £i#  SetasStartUp Project t

i ‘ Export Template... ¢

14 =] Manage NuGet Packages...

ﬁ ‘ J SampleProgram Properties... Alt+F7 +——(6)

7. The "Property Pages" screen appears. Select [Configuration Properties] = [C/C++] = [General] (7) to display the items
under [General]. Select [Additional Include Directories], click the [[~ ] button (8), and select [<Edit...>] (9).

| sampleProgram Property Pages ? X
Configuration: | Active(Debug) ~ | Platform: |x64 ~ Configuration Manager...
D«®

General Additional #using Directories [‘<Edlt..‘> I< (9)
Debugging Debug Information Format ComumuE Yy
VC++ Directories Support Just My Code Debugging Yes (/IMC)
7 — Common Language RunTime Support
Feiel Consume Windows Runtime Extension
Optimization Suppress Startup Banner Yes (/nologo)
Digpes==n Warning Level Level3 (/W3)
CripEar=rim Treat Wamnings As Errors No (/WX-)
e ads Warning Version
Precompiled Headers
Output Files Diagnostics Format Classic {/diagnostics:classic)
Browse Information SDL checks Yes Usd)
L Multi-processor Compilation
All Options
Command Line
b Linker
b Manifest Tool
I XML Document Generator|
b Browse Information
I Build Events
b Custom Build Step
b Code Analysis
Additional Include Directories
Specifies one or more directories to add to the include path; separate with semi-colons if more than one.
< > (/I[path])

oK Cancel Apply

8. The "Additional Include Directories" screen appears. Add the include folder in the SWM-G installation folder. Enter the
path of the following include folder and click the [OK] button.

Include folder (default)
C:\Program Files\MotionSoftware\SWM-G\Include

Additional Include Directories ? X

Evaluated value:

C#Program F i A lude
S(AdditionallncludeDirectories)

Inherited values:

Inherit from parent or project defaults Macros>>

Cancel
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9. The screen returns to the "Property Pages" screen. The entered include folder is displayed.

SampleProgram Property Pages

Configuration: | Active(Debug)

~ | Platform: | x64

? X

B Configuration Manager... ‘

4 Configuration Properties Additional Include Directories C:¥Program Fi Include;%(Addit] - |
General Additional #using Directories
Debugging Debug Information Format Program Database for Edit And Continue (/ZI)
VC++ Directories Support Just My Code Debugging Yes (/IMC)
4 C/C++ Common Language RunTime Support
i Consume Windows Runtime Extension
Optimization Suppress Startup Banner Yes (/nologo)

10. select [Configuration Properties] = [Linker] = [General] (10) to display the items under [General]. Select [Additional
Library Directories], click the [[~]] button (11), and select [<Edit...>] (12).

SampleProgram Property Pages ? X
Configuration: | Active(Debug) ~ | Platform: | x64 ~ ‘ Configuration Manager... ‘
(4 Configuration Properties ) Output File S(OutDir)$(TargetName)$(TargetExt) |
General Show Progress Not Set ‘
Debugging Version
VC++ Directories Enable Incremental Linking Yes (/INCREMENTAL)
b C/Ce+ Suppress Startup Banner Yes (/NOLOGO)
(10) NEES Ignore Import Library No
/ General Register Output No
(AR Per-user Redirection Ne
Meniest Fie G011
?:;:fng'"g Link Library Dependencies (&= - (12)
Optimization Use Library Dependency Inputs
Embedded IDL Link Status
Windours Metadata Prevent DIl Binding ‘
Advanced Treat Linker Warning As Errors
All Options Force File Output
Command Line Create Hot Patchable Image ‘
b Manifest Tool Specify Section Attributes
P XML Document Generator
I> Browse Information
I Build Events
b Custom Build Step
b Code Analysis
Additional Library Directories
Allows the user to override the environmental library path. (/LIBPATH:folder)
< >
‘ oK ‘ ‘ Cancel ‘ ‘ Apply ‘

11. The "Additional Library Directories" screen appears. Add the library folder in the SWM-G installation folder. Enter the
path of the following library folder and click the [OK] button.

Library folder (default)
C:\Program Files\MotionSoftware\SWM-G\Lib

Additional Library Directories ? X

(&[]

Evaluated value:

C:#Program Files¥MotionSoftware¥SWM-G¥Lib
%(AdditionalLibraryDirectories)

Inherited values:

Inherit from parent or project defaults

Macros>>

4

12. The screen returns to the "Property Pages" screen. The entered library folder is displayed.

SampleProgram Property Pages ? X

Configuration: | Active(Debug) ~ | Platform: | x64 ~ ‘ ‘ Configuration Manager...
4 Configuration Properties Output File $(OutDir)$(TargetName)$(TargetExt)
General Show Progress Not Set
Debugging Version
VC++ Directories Enable Incremental Linking Yes (/INCREMENTAL)
b C/Ces Suppress Startup Banner Yes (/NOLOGO)
4 Linker Ignore Import Library No
General Register Output No
\nqu 3 Per-user Redirection Do
LTI Additional Library Directories C:¥Program Fi G¥Lib:%(Additional J
Debugging Link Library Dependencies Yes
Syst.errf . Use Library Dependency Inputs No
Ontimization
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13. select [Configuration Properties] = [Linker] = [Input] (13) to display the items under [Input]. Select [Additional
Dependencies], click the [[~]] button (14), and select [<Edit...>] (15).

SampleProgram Property Pages ? X
Configuration: | Active(Debug) ~| Platform: |x64 ~ Configuration Manager...
(4_Configuration Properties ) Additional Dependencies .\ib'uuid.\ib'udb(32‘Iib'udbc(p32.\ib;%(AdditiunalDependsn(iesﬂz (14)
General Ignore All Default Libraries <Edit...> |4 (15)
Debugging Ignore Specific Default Libraries
VC++ Directories Module Definition File
b C/Cr+ Add Module to Assembly
Embed Managed Resource File
E Force Symbol References
(13) »{(_input Delay Loaded Dils
i Assembly Link Resource
Debugging
System
Optimization

Embedded IDL
Windows Metadata
Advanced
All Options
Command Line
Manifest Tool
XML Document Generator
Browse Information
Build Events
Custom Build Step
Code Analysis

v v v v v v

Additional Dependencies
Specifies additional items to add to the link command line. [i.e. kernel32.1ib]

oK Cancel Apply

14. The "Additional Dependencies" screen appears. Add the libraries. Enter the following libraries and click the [OK] button.

Library

AdvancedMotionApi.lib
CompensationApi.lib
CoreMotionApi.lib
EventApi.lib

IMDIL.lib

I0Api.lib

LogApi.lib
UserMemoryApi.lib
SSCApi.lib
legacy_stdio_definitions.lib “
legacy_stdio_wide_specifiers.lib ™!

*1 Add this library only when Visual Studio 2015 or later is used.

Additional Dependencies ? X
AdvancedMotionApilib ~
CompensationApi.lib

CoreMotionApilib v

Evaluated value:

AdvancedMotionApi.lib ~
CompensationApi.lib
CoreMotionApilib v

Inherited values:

kernel32.lib ~
user32lib
gdiz2.lib
winspoollib v

Inherit from parent or project defaults [

15. The screen returns to the "Property Pages" screen. The entered library is displayed.

SampleProgram Property Pages ? X
Configuration: | Active(Debug) ~| Platform: | x64 ~ Configuration Manager...
4 Configuration Properties Additional Dependencies Advanc fonApi.lib;C fonApi.ib;C ionApi.l - |
General Ignore All Default Libraries
Debugging Ignore Specific Default Libraries
VC++ Directories Module Definition File
b C/Ce+ Add Module to Assembly
4 Linker Embed Managed Resource File
Cenea Force Symbol References
[nput i Delay Loaded Dils
CETE=Rs Assembly Link Resource
Debugging
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16. windows applications created by using the SWM-G library do not operate unless "IMDII.dII" exists in the application
directory. Define this DLL in the build event so that the DLL is automatically copied to the application directory every time
the application compiles it.

Select [Configuration Properties] = [Build Events] = [Post-Build Event] (16) to display the items under [Post-Build
Event)]. Select [Command Line], click the [[~] button (17), and select [<Edit...>] (18).

[ sampleprogram Property Pages ? x|
i
Configuration: | Active(Debug) v| Platform: |x64 ~| | Configuration Manager...

(a Configuration Proaemes [V U (1 7)
General Description ‘(Edit..) Iﬁ % (18)
Debugging Use In Build
VC++ Directories

b C/C++
b Linker

b Manifest Tool
b XML Document Generator
b Browse Information
Pre-Build Event
Pre-Link Event
(16)— | ==b(Fomamter)
b Custom Build Step
b Code Analysis

Command Line
Specifies a command line for the post-build event tool to run.

oK Cancel Apply

17. The "Command Line" screen appears. Add a command line. Enter the following command line and click the [OK] button.

Command line

copy /y "C:\Program Files\MotionSoftware\SWM-G\lib\IMDII.dII" "$(OutDir)"

Command Line ? X

copy /y "C¥Program Files¥MotionSoftware¥SWM-G¥lib¥IMDILdII" "$(OutDir)"

Evaluated value:

copy /y "C:¥Program Files¥MotionSoftware¥SWM-G¥lib¥IMDILdII" "C:\Sample\

< >

Macros>>

18. The screen returns to the "Property Pages" screen. The entered command line is displayed.
Click the [OK] button to apply the settings and close the "Property Pages" screen.
SampleProgram Property Pages ? X

Configuration: | Active(Debug) ~ | Platform: | x64 v Configuration Manager...

4 Configuration Properties copy [y "C:¥Program Fil i il Ldll
General Description
Debugging Use In Build Yes
VC++ Directories
C/C++
Linker
Manifest Tool
XML Document Generator
Browse Information
Build Events
Pre-Build Event
Pre-Link Event
Post-Build Event
Custom Build Step

[N

-
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19. The C++ application using the SWM-G library needs to include the header files supporting the library to be used. For the
files including the main routine, add the following header files.

Header file

#include "AdvancedMotionApi.h"
#include "CompensationApi.h"
#include "CoreMotionApi.h"
#include "EventApi.h"

#include "IOApi.h"

#include "LogApi.h"

#include "UserMemoryApi.h"
#include "SSCApi.h"

20. The configuration of the C++ project has been completed.

Point;3
For details of how to use the SWM-G library, refer to the following.

[T1SWM-G User Manual
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Appendix 6 How to Set the MR Configurator2 Alarm
Occurrence Time

This section describes how to correct the alarm occurrence times in the alarm history displayed on the "alarm display" of MR
Configurator2 when the times do not match with the Windows "Current date and time" (Japan Standard Time).

Setting procedure (for Japan time zone)
This setting is necessary for sending commands to the remote station.
Commands directly edit the CUI (CC-Link Unit Information) file for each device.

1. Start Windows Explorer, and open the following folder.

CUI file storage destination
C:\CUl

2. Select the file of the remote station for which the time will be set, and open it with a text editor.

M D e — O X
Home  Share  View [ 2]
« v » ThisPC » Windows (C) » cui v | D D Search cui
[ This PC A Name Date modified Type Size
B 3D Objects 5| swmaos-192168003001 Text Document 2K8
[ Desktop [E] swmos-132168002002 Text Document 4KB
£ Documents [E] swmos-192168003003 Text Document 3KB
¥ Downloads |E] swmos-192168003010 Text Document 2KB
1 Music [5] swmes-192168003011 Text Document 2KB
— [E] swmos-192168003004 Text Document 1K8
&) Pictures
|E] swmos-192168003005 Text Document 1KB
B Videos
25 Windows (C3)
cui
Intel
Melservo
Perflogs
3. The CUIfile of the selected remote station is displayed.
] swmos-192168003001 - Notepad - o X

File Edit Fermat View Help
[init2preop]
[preop2init]

[preop2safeop]

SDODownload: @,8x1600,0x1,4,0x1d010118,1
SDODownload: @,8x1600,0x2,4,0x60600008,1
SDODownload: ©,0x1600,8x3,4,0x60720020,1
SDODownload: @,8x16080,0x4,4,0x68+f0020,1
SDODownload: @,@x16080,0x5,4,0x60400010,1
SDODownload: ©,0x1600,0x6,4,0x60e00010,1

4. Add a command to the [preop2safeop] section of the CUI file.
The contents of the command specify the time difference between UTC and Japan in minutes. (Example: 9 hours x 60
minutes = 540 minutes)

Command added to the CUI file
SImpSend: 0,0x3062, 0x00, 0, 0, 540, 0

] *ewmaos-192168003001 - Notepad - [u] X
File Edit Format View Help

[init2preop]

[preop2init]

[preop2safeop]
Slmpsend: ©,0x3062, 8x80, @, ©, 548, @

SD0Download: ©,8x1680,8x1,4,0x1delelle,l
5D0Download: ©,8x1600,08x2,4,0x60600008,1
SDODownload: 8,0x16088,08x3,4,0x60720020,1
SDODownload: @,8x168@,08x4,4,0x600020,1

APPX
Appendix 6 How to Set the MR Configurator2 Alarm Occurrence Time 65



5. When the command has been added to the CUI file, save the CUI file and close it.

Point/®
For details of CUI file operation commands, refer to the following.
[T1SWM-G User Manual

Precautions

* This setting requires directly editing the CUI file.
» CUI files cannot be opened during communication. Edit the CUI file after stopping communication.
* When the network configuration setting is updated (a CUI file is updated) in SWMOS, the command must be set again.

6 6 APPX

Appendix 6 How to Set the MR Configurator2 Alarm Occurrence Time



MEMO

APPX
Appendix 6 How to Set the MR Configurator2 Alarm Occurrence Time 67



REVISIONS

*The manual number is given on the bottom left of the back cover.

Revision date *Manual number Description
February 2021 IB(NA)-0300562ENG-A First edition
November 2021 IB(NA)-0300562ENG-B BMAdded or modified parts
Chapter 6
June 2022 IB(NA)-0300562ENG-C WAdded or modified parts
Appendix 6
February 2023 IB(NA)-0300562ENG-D WAdded or modified parts
Chapter 1, Section 1.2, 2.1, Chapter 4, Section 4.1, 4.2, 4.3, Chapter 6, Appendix 1, 2, 3, 5, 6, 7
May 2023 IB(NA)-0300562ENG-E MAdded or modified parts
Section 1.1, 4.1, 4.4, Appendix 1, 2, 4,
August 2024 IB(NA)-0300562ENG-F WAdded or modified parts

INTRODUCTION, RELEVANT MANUALS, TERMS, Section 1.1, 1.2, 2.1, 2.2, Chapter 4, Section
4.2, 4.3, 5.1, Chapter 6, Appendix 1, 6

MDeleted

Appendix 7

Japanese manual number: IB-0300559-F

This manual confers no industrial property rights of any other kind, nor does it confer any patent licenses. Mitsubishi Electric Corporation cannot be held
responsible for any problems involving industrial property rights which may occur as a result of using the contents noted in this manual.

© 2021 MITSUBISHI ELECTRIC CORPORATION



WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service
Company.
However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at
the customer's discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing
on-site that involves replacement of the failed module.
[Gratis Warranty Term]
For terms of warranty, please contact your original place of purchase.
[Gratis Warranty Range]
(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc., which

follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels on the
product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary by
industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.
3. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to:
(1) Damages caused by any cause found not to be the responsibility of Mitsubishi.
(2) Loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi products.
(3) Special damages and secondary damages whether foreseeable or not, compensation for accidents, and
compensation for damages to products other than Mitsubishi products.
(4) Replacement by the user, maintenance of on-site equipment, start-up test run and other tasks.

5. Changes in product specifications
The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.



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

Microsoft, Visual C++, Visual Studio, and Windows are either trademarks of the Microsoft group of companies.
Intel is a registered trademark or a trademark of Intel Corporation in the United States and/or other countries.
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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