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SAFETY PRECAUTIONS

(Read these precautions before using this product.)

Before using MELSEC iQ-R series programmable controllers, please read the manuals for the product and the relevant
manuals introduced in those manuals carefully, and pay full attention to safety to handle the product correctly.
Make sure that the end users read this manual and then keep the manual in a safe place for future reference.

INTRODUCTION

Thank you for purchasing the Mitsubishi Electric MELSEC iQ-R series programmable controllers.

This manual describes the Motion control function blocks, variables, and creation methods required for programming with the
Motion module.

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

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

Please make sure that the end users read this manual.

Relevant products

RD78G4, RD78G8, RD78G16, RD78G32, RD78G64, RD78GHV, RD78GHW

Point ;>

Symbols used in this manual are shown below.
» Underlined variables (AxisName, etc.): Variables defined by users
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RELEVANT MANUALS

Manual name [manual number] Description Available form
MELSEC iQ-R Programming Manual (Motion Control Function Motion control function blocks, variables, and programming Print book
Blocks) e-Manual
[IB-0300533ENG] (this manual) PDF
MELSEC iQ-R Motion Module User's Manual (Startup) Specifications, procedures before operation, system Print book
[IB-0300406ENG] configuration, and wiring of the Motion module e-Manual
PDF
MELSEC iQ-R Motion Module User's Manual (Application) Functions, I/O signals, variables, labels, programming, and Print book
[IB-0300411ENG] troubleshooting of the Motion module e-Manual
PDF
MELSEC iQ-R Motion Module User's Manual (Network) Functions, parameter settings, troubleshooting, and buffer Print book
[IB-0300426ENG] memory of CC-Link IE TSN e-Manual
PDF
MELSEC iQ-R Programming Manual (Motion Module Instructions, | Instructions for the Motion module and standard functions/ Print book
Standard Functions/Function Blocks) function blocks e-Manual
[IB-0300431ENG] PDF
Motion Module Quick Start Guide Describes system startup, parameter settings, and programming | e-Manual
[LO3191ENG] methods for first-time users of the Motion module PDF
Motion Module Quick Start Guide (PLC CPU Ladder Program) Describes system startup, parameter settings, and programming | e-Manual
[LO3194ENG] methods for first-time users of the Motion module PDF
MELSEC iQ-R Programming Manual (Program Design) Program specifications (ladder, ST, FBD/LD, and SFC programs) | e-Manual
[SH-081265ENG] PDF
GX Works3 Operating Manual System configuration, parameter settings, and online operations | e-Manual
[SH-081215ENG] of GX Works3 PDF

For programs, refer to the following.

[TIMELSEC iQ-R Programming Manual (Program Design)

Point/®

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

Aborting, Buffered, Blending

Various modes of the buffer mode.

Actual position

A position address returned by a device station assigned to an axis that is rounded by the ring counter. It is
affected by a current position change.

Actual velocity

A value obtained by converting the actual value from the device station on the real axis into the technical units of
the axis.

Administrative FB

A motion control FB that takes an axis or an axes group for the argument and does not change the axis status or
the axes group status by execution.

Axes group variable

An AXES_GROUP type variable instance including parameters and data related to the axes group.

Axis variable

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

Axis

A target for motion control.

Axis error

Axis warning

Axes group error

Axes group warning

An error or a warning related to an axis.

Buffering

That a motion control FB enters the standby status in multiple start.

Buffering FB

A motion control FB that is carried out multiple start and waits for execution (Busy is TRUE).

Buffer memory

A memory in an intelligent function module, where data (such as setting values and monitoring values) are
stored.

Buffer mode

A generic term for multiple start.

Cam table

An operation profile used for cam control.
(Ex.) Operation profile data of cam data format or operation profile data of cam data format for rotary cutter.

Commanded position

A command position address that is specified in the motion FB.

Commanded velocity

Set velocity that is specified in the motion FB.

Continuous update

Continuously reflecting input values to the control while the ContinuousUpdate input of the motion control FB is
TRUE.

Continuous path data

Any positioning data when the operation pattern is "Continuous path".

Continuous positioning data

Positioning data when the operation pattern is "Continuous positioning".

Control slave axis

A device that has the servo parameter "Driver communication setting - Slave - Master axis 1 - Control slave axis
No. setting (PD23.1)" set to "1 to 8 (Master axis control station)" in a slave axis.

Cumulative current position

A command position address that is not rounded by a ring counter. It is affected by a current position change.

Cyclic transmission

A function by which data is periodically exchanged among stations on the network.

Dedicated instruction

An instruction for using functions of the module.

Device

Various types of memory in a module. Some devices are handled in units of bits and some in units of words.

Disconnection

A process of stopping data link if a data link error occurs.

Drive unit error

An error or a warning occurred in the drive unit.

Driver communication

This function controls the master axis with the motion system, while the slave axes are controlled by data
communication between servo amplifiers (driver communication) without using the motion system.

Error reset

Clearing the detection status of errors and warnings.

Execute

Set TRUE to the Execute input or the Enable input to the motion control FB.

External signal high-accuracy input

An input signal linked with signal detection time of the device station.

First point of cam table

The meaning is different depending on the interpolation method specification for the cam data.
« For Section interpolation, Spline interpolation: Point of Table No.1
« For linear interpolation: Point of No.1

General FB A motion control FB that does not take an axis or an axes group for the argument.

Global label Alabel that is enabled for all program data when creating multiple program data in the project. The global label in
the motion system can be made public as the module label (global label) in the control CPU module.

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

Hardware reboot

Turning ON the power of the system again or resetting.

Input variable

An FB input argument.

Intelligent function module

A module that has functions other than input and output, such as an A/D converter module and D/A converter
module.

Jerk

Chronological change ratio of the acceleration or the deceleration.




Term

Description

Label

A variable used in a program.

Link device

A device in a module on CC-Link IE.

Link refresh

Automatic data transfer between a link device of the Motion module and a device in a CPU module.

Machine feed value

A commanded position address that is not rounded by the ring counter. It is based on the home position, and it is
not affected by a current position change.

Master axis

A device that sends commands to the slave axis of the master-slave operation.
This applies to real drive axes.

Master axis (input) absolute coordinate

Another term combining input variable Master axis absolute coordinate (MasterAbsolute) of
MC_CamTableSelect (Cam Table Selection).

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

Motion area A software that performs the motion control in the Motion module.

Motion control FB

FB related to motion control whose name begins with MC_ or MCv_.

Motion control station

A device station that exchanges cyclic data by using slave labels and the motion control.

Motion FB

A motion control FB that takes an axis or an axes group for the argument and changes the axis status or the axes
status by execution.

Motion module

Another term for RD78G(H).

Motion service processing

Processing in the motion system that does not require real-time.

Motion synchronization station

Another term for motion control station.

MR-J5-G

Servo amplifier model MR-J5-_G_(-RJ).

MR-J5D-G Servo amplifier model MR-J5D_-_G_.

MR-J5W-G Servo amplifier model MR-J5W_-_G.

MR-JET-G Servo amplifier model MR-JET-_G.

MR Configurator2 The product name of the setup software for the servo amplifier.

Multiple axes interpolation control

Control in which multiple axes work such as linear interpolation and circular interpolation. Axes to be cooperated
by an axes group are specified.

Multiple axes interpolation data

Positioning data belonging to the "Positioning (multiple axes interpolation)" control method type.

Multiple start

Executing another motion control FB to the same axis while a motion control FB is executed.

Network area

A software that performs the network control in the Motion module.

Next FB Another motion control FB that starts while an axis and an axes group are operated.

Normal axis A device with no master-slave operation setting.

Object Various data held by the CANopen-compatible device station.

Object data The data that sends/receives information to/from the connected device in the motion operation processing.
On-going FB Motion control FB that is in execution on the axis and the axes group (FB that Busy is TRUE).

Output variable

An output argument of FB.

Positioning complete data

Positioning data when the operation pattern is "Positioning complete”.

Positioning continue data

Positioning data when the operation pattern is other than "Positioning complete”.

Previous FB The previous motion control FB of a buffering FB (If only one FB is performed buffering, it indicates on-going FB).
RD78G Another term for the MELSEC iQ-R series Motion module (compatible with CC-Link IE TSN).

RD78GH

Real axis An axis that is linked with a device station on network.

Real drive axis

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

Real encoder axis

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

Reconnection

A process of restarting data link when a station recovers from an error.

Retrigger

Starting up the Execute input again while executing an FB to a motion control FB that has the Execute input.

Safety communications

A function to exchange safety data between safety stations on the same network.

Set position A commanded position address rounded by the ring counter. It is affected by a current position change.
Set velocity A current control value that is generated by motion operation.
Service task A dedicated task for executing the motion service processing.

Single axis synchronization

A control to output the position information (command) of Slave (slave axis) 1-axis that is synchronized with
Master (master axis).

Slave axis

A device that receives commands from a master axis under master-slave operation.
This applies to Motion control stations that have not been assigned to standard stations and axes.




Term

Description

Slave axis (output) absolute coordinate

Another term combining input variable Slave axis absolute coordinate (SlaveAbsolute) of MC_CamTableSelect
(Cam Table Selection).

Software reboot

Resetting only motion area and network area without a hardware reboot.

Standard station

A device station other than a motion control station.

Start

Executing a motion FB for the first time to an axis or an axes group.

Switching speed

* The set velocity of the on-going motion control FB when specifying Aborting
« The set velocity when the on-going motion control FB reached the target position when specifying Blending

System basic cycle

A basic cycle of fixed cycle processing such as motion operation processing.

System error

An error or a warning not related to an axis.
When Axis information (Axis) and Axes Group Information (AxesGroup) of the Motion control FBs are not correct,
the system error will occur.

System memory

A generic term for memory areas which are available add-ons in the motion system.
The areas do not include the memory area used for baseSystem.

System start

Carrying out an initialization processing of the Motion module by power ON or a reboot of the system.

Target position

A command position address that is specified in the motion FB.

Transient transmission

A function of non-periodic data communication among nodes (station) on network.

A function used to send message to the target station when requested by a link dedicated instruction or the
engineering tool.

Communication is available with station on another network via relay station, or gateway.

Under-control FB

Motion control FB that is in execution on the axis and the axes group (FB that Active is TRUE).

Virtual axis

An axis that is not linked with a device station on network.

Virtual drive axis

A virtual axis that can generate a command virtually.

Virtual encoder axis

An axis that generates a command position from a variable. It is used for the master axis of the single axis
synchronous control.

Virtual linked axis

An axis that connects FBs and transmits a command in the single axis synchronous control.




GENERIC TERMS AND ABBREVIATIONS

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

Generic term/abbreviation

Description

CC-Link IE

A generic term for the following:

* CC-Link IE TSN

» CC-Link IE Controller Network (LLIMELSEC iQ-R CC-Link |IE Controller Network User's Manual (Application))
« CC-Link |E Field Network (LILIMELSEC iQ-R CC-Link IE Field Network User's Manual (Application))

Continuous path

An abbreviation for the operation patterns "Continuous path (BlendingLow)", "Continuous path
(BlendingPrevious)", "Continuous path (BlendingNext)", and "Continuous path (BlendingHigh)".

CPU module An abbreviation for the MELSEC iQ-R series CPU module.

csp An abbreviation for the cyclic synchronous position mode (one of the control modes on the driver side).

cst An abbreviation for the cyclic synchronous torque mode (one of the control modes on the driver side).

csv An abbreviation for the cyclic synchronous velocity mode (one of the control modes on the driver side).

ct An abbreviation for the continuous operation to torque control mode (one of the control modes on the driver
side).

Data link A generic term for a cyclic transmission and a transient transmission.

Device station

A generic term for a local station and remote station on CC-Link IE TSN.

Drive unit

A generic term for motor drive devices, such as servo amplifiers.

Engineering tool

A generic term for GX Works3 and MR Configurator2.

GOT A generic term for the Mitsubishi Electric GOTs (GOT1000, GOT2000 series).

hm An abbreviation for the homing mode (one of the control modes on the driver side).

LB An abbreviation for a link relay of the link device. Bit data sent from each station of the network.

LW An abbreviation for a link register of the link device. 16-bit (1-word) data sent from each station of the network.
MCFB An abbreviation for Motion Control FB.

MR-J5(W)-G A generic term for MR-J5-_G_(-RJ)/MR-J5W_-_G/MR-J5D_-_G_ servo amplifiers.

Motion system

A generic term for software that performs the motion control and the network control.

Operation profile data

A generic term for waveform data used for each control.

PDO An abbreviation for Process Data Object. A collection of the application objects transmitted periodically between
multiple CANopen nodes.

RAS An abbreviation for Reliability, Availability, and Serviceability. This term refers to the overall usability of automated
equipment.

Reboot A generic term for hardware reboot and software reboot.

RD78G(H) A generic term for RD78G_, RD78GH__ (high performance version).

Rwr An abbreviation for a remote register of the link device. This refers to 16-bit (1-word) data input from a device
station to the master station. (Not applicable for some local stations.)

RWw An abbreviation for a remote register of the link device. This refers to 16-bit (1-word) data output from the master
station to a device station. (Not applicable for some local stations.)

RX An abbreviation for remote input of the link device. This refers to bit data input from a device station to the master
station. (Not applicable for some local stations.)

RY An abbreviation for remote output of the link device. This refers to bit data output from the master station to a

device station. (Not applicable for some local stations.)

Safety station

A generic term for a station that performs safety communications and standard communications.

SDO An abbreviation for Service Data Object. A message used to access the object entries inside the object dictionary
of an optional CANopen node. Used for non-periodic transmission between stations.

SLMP An abbreviation for Seamless Message Protocol. It is a protocol to access SLMP compatible devices from
external devices such as personal computers and display devices, as well as from SLMP compatible modules
(such as Ethernet-equipped modules or CC-Link IE TSN modules).

Software A generic term for a firmware which configures the motion system. It consists of add-ons, baseSystem software,

and boot software.




1 MOTION CONTROL FB OVERVIEW

This section describes how to use Motion control FBs and the common specifications.
The Motion control FBs that can be used in the Motion system include FBs established by PLCopen®. The basic
specifications of I/O signals follow the PLCopen® Motion control FBs.

1.1  Motion Control FBs

This section describes the Motion control FBs.

How to use Motion control FBs

The procedure for using Motion control FBs is described below.

1. Create the Motion control FB instance (global label or local label) using the engineering tool.
2. Createa program which sets the 1/0 argument for the Motion control FB instance.

3. The control will be executed when Execute command (Execute) or Enable (Enable) of the Motion control FB is set to
TRUE.

Pointp

» When one Motion control FB instance is being executed (including during buffering), the instance cannot be
executed on multiple axes by changing the axis input (AXIS_REF input or AXES_GROUP_REF input). The
axis input of the Motion control FB can only be changed when an instance is not being executed. If the axis
input is changed while an instance is being executed, the change will be ignored. Therefore, ensure that the
number of Motion control FB instances created is equal to the number of axes being controlled at the same
time.

» Do not call one Motion control FB instance from multiple programs (programs executed in parallel (including
interrupt programs)) simultaneously. If called simultaneously, the resulting operation is not guaranteed.

Operation of this function for each system status

Motion control FBs can only be executed during RUN.
O: Possible, X: Not possible

System status Operation availability
STOP X
RUN O
Moderate error X
Major error X
1 0 1 MOTION CONTROL FB OVERVIEW
1.1 Motion Control FBs



Motion control FB types

Motion control FBs are classified according the operation details and the execution method.

Management FBs/Operation FBs/Standard FBs

Motion control FBs are classified into the following types according to the operation details.

Type Operation details

Management FB

+ A Motion control FB that takes an axis or an axes group for the argument and does not change the axis status or the
axes group status by execution. (There are some exceptions.)
« In most cases, a management FB can control multiple instances of an axis or an axes group at the same time.

Operation FB + A Motion control FB that takes an axis or an axes group for the argument and changes the axis status or the axes group
status by execution.

« In most cases, an operation FB can control only one axis or axes group. However, some FBs can control at the same
time.

« In most cases, the axis status or the axes group status will not be changed even if a management FB is executed while

an operation FB is being executed. However, some FBs can cause a specific state transition.

Standard FB » A Motion control FB that does not take an axis or axes group for the argument.

« A standard FB can execute multiple instances at the same time. Since it is not related to the axis, it does not affect
either operation FBs or management FBs.

Execute command (Execute) type/Enable (Enable) type

Some Motion control FBs are executed with Execute command (Execute), while others are executed with Enable (Enable).

Type

Execute command (Execute) type

Enable (Enable) type

Other types

Management FB

* MC_GroupEnable (Axes Group Enabled)

* MC_GroupDisable (Axes Group Disabled)

* MC_SetPosition (Current Position Change)

* MCv_SetTorqueLimit (Torque Limit Value)

* MC_WriteParameter (Parameter Write)

* MC_Reset (Axis Error Reset)

* MC_GroupReset (Axes Group Error Reset)

* MC_TouchProbe (Touch Probe Enabled)

« MC_AbortTrigger (Touch Probe Disabled)

* MC_CamTableSelect (Cam Table Selection)

* MCv_ChangeCycle (Current Value Change per Cycle)

* MCv_MotionErrorReset (Motion Error Reset)

* MCv_AdvPositionPerCycleCalc (Advanced
Synchronous Control Current Position per Cycle
Calculation)

* MCv_AdvCamSetPositionCalc (Advanced
Synchronous Control Cam Set Position Calculation)

* MC_Power (Operation Available)

* MC_SetOverride (Override Value Setting)

* MC_ReadParameter (Parameter Read)

* MCv_AllPower (All Axes Operation Available)

* MC_GroupSetOverride (Axes Group Override
Value Setting)

Operation FB

* MC_Home (OPR)

* MC_Stop (Forced Stop)

* MC_GroupStop (Group Forced Stop)

* MC_MoveAbsolute (Absolute Value Positioning)

* MC_MoveRelative (Relative Value Positioning)

* MC_MoveVelocity (Speed Control)

* MC_TorqueControl (Torque Control)

* MCv_SpeedControl (Speed Control (Including Position
Loop))

* MCv_MovelLinearlnterpolateAbsolute (Absolute Value
Linear Interpolation Control)

* MCv_MovelinearinterpolateRelative (Relative Value
Linear Interpolation Control)

* MCv_MoveCircularinterpolateAbsolute (Absolute
Value Circular Interpolation Control)

* MCv_MovecCircularinterpolateRelative (Relative Value
Circular Interpolation Control)

* MC_Camin (Cam Operation Start)

* MC_Gearln (Gear Operation Start)

* MC_CombineAxes (Addition/Subtraction Positioning)

* MCv_MovePositioningData (Multiple Axes Positioning
Data Operation)

* MCv_BacklashCompensationFilter (Backlash
Compensation Filter)

* MCv_SmoothingFilter (Smoothing Filter)

» MCv_DirectionFilter (Moving Direction Restriction
Filter)

* MCv_SpeedLimitFilter (Speed Limit Filter)

* MCv_AdvancedSync (Advanced Synchronous
Control)

* MCv_Jog (JOG)

Standard FB

* MCv_ReadProfileData (Profile Read)
* MCv_WriteProfileData (Profile Write)

1 MOTION CONTROL FB OVERVIEW
1.1 Motion Control FBs
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The basic operation of each Motion control FB by Execute command (Execute command) and Enable (Enable) is shown

below. Note that some Motion control FBs have different specifications.

EBasic operation of Execute command (Execute) type Motion control FBs

Execute command (Execute) type FBs read the input parameters at the rising edge of Execute command (Execute) and
then start operation. Once operation has started, the operation will be continued until it is completed even if Execute
command (Execute) is set to FALSE.

When operation has started, only one output variable among Executing (Busy), Execution completion (Done), Error (Error),
and Abortion of execution (CommandAborted) becomes TRUE.

Execution completion (Done), Error (Error), Error code (ErrorID), and Abortion of execution (CommandAborted) are reset at
the falling edge of Execute command (Execute). Executing (Busy) and Controlling (Active) are not affected.

When changing the input parameter during operation, the change is reflected at restart (retrigger) of Execute command
(Execute) or by continuous update using Continuous update (ContinuousUpdate).

Analyzing (AxisName.Md.Analyzing/AxesGroupName.Md.Analyzing) becomes TRUE from the rising edge of Executing
(Busy), and Analyzing (AxisName.Md.Analyzing/AxesGroupName.Md.Analyzing) becomes FALSE after starting the
operation.

When Execute command (Execute) is used in pulse, Execution completion (Done) becomes TRUE for one cycle only.
Output variables not listed above are not affected by the Execute command (Execute) type falling edge while the operation
continues. When the Execute command (Execute) type is FALSE when the operation completes, it will reset upon
completion. When the Execute command (Execute) type is TRUE when the operation completes, it will reset when Execute
command (Execute) becomes FALSE. (In either case, the reset timing is the same as Execution completion (Done), Error
(Error), and Abortion of execution (CommandAborted).

The timing chart for Execute command (Execute) type Motion control FBs is shown below.
* When the FB is normal

Start at rising edge Becomes TRUE for one cycle only when
Execute command (Execute) is FALSE
Execute
A4
Done I_
Busy

AxisName.Md.Analyzing
(AxesGroupName.Md.Analyzing)

Active

Error

CommandAborted

ErrorlD 0

Position

\4
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* When the 1/O variables are abnormal

Remove the cause of the error and restart

Execute

Done [
N

AxisName.Md.Analyzing / |_|
(AxesGroupName.Md.Analyzing)

Active / L

Cleared at falling edge of Execute command (Execute)

Error

CommandAborted

| )
ErrorlD 0 ><‘ Error code §< 0

Position

v

* When the input variables are abnormal

Remove the cause of the error and restart

Execute J I\

Done

Set to FALSE before error occurs

Busy

(AxesGroupName.Md.Analyzing)

Active

Error

[ [
AxisName Md.Analyzing M / M
[ ] ]

CommandAborted

ErrorlD 0 X Error code §< 0 ><>< 0

Output for one cycle only™

*1 The following operation is carried out when the termination condition of the FB (Execute command (Execute) is FALSE) is met.
For FBs not related to the axis or FBs which do not stop with decelerating, Error (Error) becomes TRUE for one cycle only and Error code (ErrorID) is
output.
For FBs that need to perform a deceleration stop, Error (Error) becomes TRUE until the stop with decelerating and Error code (ErrorID) is maintained. At
stop completion of the axis, Error (Error) becomes FALSE and Error code (Error ID) is cleared.

1 MOTION CONTROL FB OVERVIEW 1
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EBasic operation of Enable (Enable) type Motion control FBs

» Enable (Enable) type Motion control FBs are continuously executed while Enable (Enable) is TRUE.

» Output value valid (Valid) indicates that the output is a valid value. After Output value valid (Valid) becomes FALSE, each
output does not change.

» Only one output variable among Output value valid (Valid)/Enabled (Enabled)/Executing (Busy), Error (Error), and Abortion
of execution (CommandAborted) becomes TRUE.

* Analyzing (AxisName.Md.Analyzing/AxesGroupName.Md.Analyzing) becomes TRUE from the rising edge of Executing
(Busy), and Analyzing (AxisName.Md.Analyzing/AxesGroupName.Md.Analyzing) becomes FALSE after starting the
operation.

» Output variables not listed above will reset at Enable (Enable) type falling edge. (The reset timing is the same as Output
value valid (Valid)/Enabled (Enabled)/Executing (Busy), Error (Error), and Abortion of execution (CommandAborted).)

» The timing chart for Enable (Enable) type Motion control FBs is shown below.
* When the FB is normal

Start at rising edge

Enable |

Busy |

AxisName.Md.Analyzing
(AxesGroupName.Md.Analyzing)

Valid

Error

ErrorlD 0

* When the 1/O variables are abnormal

Start at rising edge Remove the cause of the error and restart

Enable J

Busy

—

I

AxisName.Md.Analyzing
(AxesGroupName.Md.Analyzing)

Valid

Error
I \/
I I
ErrorlD 0 ><‘ Error code 0

* When the input variables are abnormal

I

,7CIeared at the falling edge of Enable (Enable)

Start at rising edge Remove the cause of the error and restart

Enable
Busy

AxisName.Md.Analyzing /
(AxesGroupName.Md.Analyzing)

I

Valid

Cleared at the falling edge of Enable (Enable)
Error

ErrorlD
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Motion control types

The following types of axis and axes group control can be executed by operation type Motion control FBs.

Large
classification

Middle
classification

Small
classification

Description

Axis control

Single axis control

Positioning control

Control in which Axis status (AxisName.Md.AxisStatus) is set to "5: During positioning
operation (DiscreteMotion)" and the axis is moved to the target position.

Continuous control

Control in which Axis status (AxisName.Md.AxisStatus) is set to "6: During continuous
operation (ContinuousMotion)" and continuous control is performed for the axis.

Synchronous
control

Control which has Master axis (Master) and Slave axis (Slave) as I/O variables and
performs synchronous control for the axis with the Axis status (AxisName.Md.AxisStatus)
of Slave axis (Slave) set to "7: During synchronous operation (SynchronizedMotion)".

Homing control

Control in which Axis status (AxisName.Md.AxisStatus) is set to "3: During home position
return (Homing)" and continuous control is performed for the axis.

Axes group control

Multiple axes
control

Positioning control

Control in which Axes group status (AxesGroupName.Md.GroupStatus) is set to "5:
Operating (GroupMoving)" and the axis is moved to the target position.

Error processing

If an error occurs while the Motion control FB is executed, Error (Error) becomes TRUE and the error code is output to Error

code (ErrorID). If using an axis, Axis status (AxisName.Md.AxisStatus) transits to "1: Stopping on error (ErrorStop)" at this

time. If using an axes group, Axes group status (AxesGroupName.Md.GroupStatus) transits to "1: Stopping on error

(GroupErrorStop)" at this time.

When the axis status of an available axis transits to the "1: Stopping on error (ErrorStop)" status, all buffering FBs are aborted.
Error (Error) of the aborted FBs becomes TRUE.
After that, an error reset needs to be executed to start the axis or axes group.

For how to check errors of the axis or axes group and how to reset the error, refer to the following.
L[TIMELSEC iQ-R Motion Module User's Manual (Application)

Pointp

One of the following values is output to Error code (ErrorID). (The value output depends on the control.) Note

that warning codes are not output.

« Axis error code (AxisName.Md.ErrorID)

* Axes group error code (AxesGroupName.Md.ErrorID)

« Latest Motion system error code (System.Md.ErrorID)

Errors (including warnings) when executing a Motion control FB on the CPU module side will be output as a Motion module

error.

Error codes that are output to Motion control FB Error code (ErrorID) are as follows.

Error code Description

0400H * No response from the Motion module within the regulated time period. Execute the FB again.
« The motion control FB may be executed in the PLC CPU's acquisition program or in the control syntax such as MC

instructions and IF statements. Turn ON and execute the special relay (SM752).

0401H The FB may have been started up while READY of the motion module is FALSE. Confirm that READY is TRUE and
start up the FB.

1CO0H These error codes correspond to the dedicated instruction error codes (1800H to 180FH) used in the FB. For details

1C01H on these dedicated instruction error codes, refer to "User Function Execution Instruction” in the following manual.
LTIMELSEC iQ-R Programming Manual (Motion Module Instructions, Standard Functions/Function Blocks)

1C02H

1CO3H

1C04H

1CO05H

1C06H

1CO7H

1COFH
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Precautions

When the input number of the Motion module that is specified in the Motion control FB argument is incorrect, or when the
Motion module for executing FBs cannot be identified, there will be no operation, or an error code will be output on the CPU

module side.

Units used in control

Units for the position, velocity, acceleration/deceleration, and jerk that are used in the Motion system follow the technical units

of the axis to be used.

The following types exist for the control values, such as the position and the velocity, that are used in the Motion system.
For details of the axis technical units and control values related to the position and the velocity, refer to the following.
[TIMELSEC iQ-R Motion Module User's Manual (Application)

Type Description

Commanded value A value (target value) based on an input to the Motion control FB.
(Commanded position and commanded velocity, etc.)

Set value The current control value that is generated by Motion operation.
(Set position and set velocity, etc.)

Actual value A value obtained by converting the actual value received from a device station assigned to an axis in a real axis into
the technical unit of the axis.
(Actual position and actual velocity, etc.)

1/0O variables used in Motion control FBs

This section describes the I/O variables used in Motion control FBs.
For Motion control FBs, the I/O variables, input variables, and output variables must be defined.

I/O variables

Variables such as Axis information (Axis) and Axes group info (AxesGroup) that set the axis and axes group of the driver to be
controlled.

Produce and initialize the axis and axes groups using the Axis setting (==~ Page 509 Axis) and Axes group setting (=5~ Page
519 Axes group) in the engineering tool.

The set axis and set axes group are assigned as an axis variable or an axes group variable in the global label data.

For details of the axis and axes groups, refer to the following.

LTIMELSEC iQ-R Motion Module User's Manual (Application)

Input variables

These variables set operation conditions such as the target position and the commanded velocity.

Output variables

These variables output the FB status, driver status, whether there is an error, etc.

Classes
The following shows the classes of the 1/O variables, input variables, and output variables.
Variable Class
/O variable VAR_IN_OUT
Input variable VAR_INPUT
Output variable VAR_OUTPUT

1 MOTION CONTROL FB OVERVIEW
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Data types

Variables are classified into different types based on their bit length, processing method, value range, etc.

For details of data types, refer to the following.
[=5~ Page 23 Data types

Point

[About variable arrays]
Arrays must be set for certain variables.
Arrays are expressed after the data type with an element enclosed in "[ ]" marks.
When setting a label, set the range of the element shown within the "[ ]" marks. An error will occur during
conversion of the program if the range set does not match the range of the element.
Arrays are set in "Data Type Selection" inside the global label or local label area of the engineering tool. For
details, refer to the following.
[=5~ Page 522 Registering labels
<Example>
* For data type "LREAL[0..15]"
Set [16] as the element.

Omission of input arguments

When omitting FB inputs, the default value that is defined for each FB is applied. For details of the default values, refer to the

section for the Motion control FB to be used.
When omitting the input for the velocity, etc. in the multiple start FB, the input value of the previous FB is carried over.

Refresh timing of inputs/outputs

Each argument of the FB is refreshed at the call timing of the FB. To control the input/output of the FB synchronizing with the

operation cycle, call the FB from a fixed cycle program whose cycle is the same as the operation cycle.

1 MOTION CONTROL FB OVERVIEW 1
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Specification of I/O number

When using a Motion control FB on the CPU module side, the 1/O number of the target Motion module must be set in the I/O
variables that are used in the Motion control FB (example: /O Number (AxisName.AxisRef.StartlO)).

When setting the 1/0 number on the CPU module side, AXIS_REF of the axis variables or axes group variables
(AxisName.AxisRef for axis variables and AxesGroupName.AxesGroupRef for axes group variables) that were made public
are used as Motion module labels.

The members (Axis No. (AxisNo), Axes group No. (GroupNo), I/O Number (StartlO)) in AXIS_REF of the axis variables and
axes group variables already have the 1/0 number specified, so the /0O number can be set without designation by just setting
the axis label.

When setting the I/O number, using the Axis information (AxisName.AxisRef) label to perform the setting is recommended. In
addition, any Axis information (AxisName.AxisRef) label can be set if the label is made public as a Motion module label.

[Ex]

When the label for Axis 1 (Axis0001) of the Motion module (I/O No: 0010) is used and MCv_AlIPower (All Axes Operation
Available) is executed from the CPU module side

1 MCv_AllIPower
——{ RD78_0010.Axis0001.AxisRef | — DUT: Axis Axis :DUT ———
PowerON
| | B: Enable Busy B |——
AllServoON
I I B: ServoON Error B ——
ErrorlD :UW |———

*1  When using a label that was made public on the CPU module side, set the label with "Module name + Start I/O number" input at the start
of the label.

RD78_0010.Axis0001.AxisRef

Axis information label?
1/0O number
» Module name

*2 Information for the following members is included in the Axis information (AxisName.AxisRef) label.

Name Setting value Label name
Axis No. 1 Axis0001.AxisRef. AxisNo
Start /O Number H001™® Axis0001.AxisRef.StartlO

*3 The start I/O number is the first 3 digits when expressed in 4-digit hexadecimal.

When using Motion control FBs on the Motion module side, the I/O number does not need to be set in the I/O variable
(example: I/O Number (AxisName.AxisRef.StartlO)). (It is ignored if set.)

1 MOTION CONTROL FB OVERVIEW
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Precautions

« I/O arguments of the Motion control FB are refreshed at the call timing of the FB, but the cycle that the control is actually

executed in differs depending on the FB. For example, operation FBs perform the control at the operation cycle regardless
of the FB call task (normal/fixed cycle). For details, refer to the section for the FB to be used.

Since the timing of refreshing the Motion control FB output argument and the refresh timing of related labels such as axis
variables are different, the timing chart of each function and actual signal change might not be the same. Consider the
refresh cycle of each signal when creating a program.

For Motion control FBs in operation (Executing (Busy) is TRUE), call the FB. When the Motion control FB is not called from
the program, control may not start. Also, I/O variables will not refresh.

The FB imports input values when Execution command (Execute) or Enable (Enable) is set to TRUE. Therefore, set input
values before setting Execution command (Execute) and Enable (Enable) to TRUE. In addition, when changing multiple
input arguments by a retrigger/continuous update of the FB, change them by the same task as the FB call task to match the
import timing of each argument.

When changing Execution command (Execute) to FALSE after it has been set to TRUE, wait until after Executing (Busy)
has changed to the TRUE status before setting Execution command (Execute) to FALSE.

The Motion control function uses real number data (floating-point data) for the axis current position and the command target
position, etc. Therefore, it may include a truncation error. For example, when repeatedly executing positioning in relative
position specification, such as with MC_MoveRelative (Relative Value Positioning), the truncation error may cumulate
between the set position and the specified movement value. If the truncation error is a problem, execute positioning in
absolute position specification, such as with MC_MoveAbsolute (Absolute Value Positioning). In addition, the truncation
error that occurs in the real number data processing within the function can be suppressed by setting real number type
parameters related to the Motion control function so that there is no number after the decimal point.

For details of the real number data (floating-point data) used in Motion control FBs, refer to the following.

[TIMELSEC iQ-R Programming Manual (Motion Module Instructions, Standard Functions/Function Blocks)

Do not call one Motion control FB instance from multiple programs (programs executed in parallel (including interrupt

programs)) simultaneously. If called simultaneously, the resulting operation is not guaranteed.

[Ex]

When using Setting A
In the following example, if the truncation error is a problem when using Setting A, Setting B becomes a change candidate.

Setting item Setting detail

Setting A Setting B
Position command unit [mm] [um]
Ring counter upper limit value 100.3 [mm] 100300 [um]
Ring counter lower limit value -100.7 [mm] -100700 [um]
The minimum scale of the target position/movement 0.05 [mm] 50 [um]
amount specified by FB input

1 MOTION CONTROL FB OVERVIEW 1
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1.2  Motion Control FB Configuration

This section describes how to create a program using Motion control FBs.

The programming languages that can be used to create a program using Motion control FBs on the CPU module side or
Motion module side are shown below.

O: Can be created, X: Cannot be created

Programming language CPU module side Motion module side
Ladder @) X
Function block diagram/ladder (FBD/LD) O X
Structured text (ST) O O
Point/©

To use labels registered to the Motion module when creating a program on the CPU module side, said labels
must be made public to the CPU module by using the public label function. For details, refer to the following.
[=5~ Page 523 Creation procedure for programs using the public label function

Ladder

In the ladder language, the Motion control FB is arranged as follows.

[Ex]

If MC_Power (Operation Available)

1/0 variable Instance name

MC_Power_1v (MC_Power)
Operation Available

[ RD78 0000Axis0001.AxisRef HDUT : Axis Axis :DUT|——

PowerON | Axis1_Status |
| | ‘R Enahla VT T T T T T T ate rL /A !
1T ;B : Enable o Status : B‘ : W), ‘

Axis1_ServoON | L i Omitted i
I [ l R
I I ‘\E: : ServoON I ReadyStatus : B . :
O I
i Il Omited |
! Busy : B| : 5 .
| [ - |
| i Axis1_Error |
! gL ) !
! Error : B‘ : W :
| |
I i| ! I
i ErroriD : UW} H Axis1_ErrorID ] 3
******* A - A A ______,
Input variable Output variable Can be omitted.

Data type Data type
Name Description
Instance name The instance name assigned to each FB.

The instance name can be changed.

I/O variable These variables set axis variable names such as Axis information (Axis) and Axes group information (AxesGroup), or
those for the driver to be controlled.

Input variable These variables set operation conditions such as the target position and the commanded velocity.
The setting of these variables can be omitted. When omitted, the default value is used.

Output variable These variables output the FB status and driver status.

Data type Displays the data type of 1/O variables, input variables, and output variables.
For details of the data type of 1/O variables, input variables, and output variables, refer to the following.
I~ Page 23 Data types
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FBD/LD (Function block diagram/ladder)

In the FBD/LD language, the Motion control FB is arranged as follows.

[Ex]

If MC_Power (Operation Available)

Instance name
Input variable v Output variable
‘ MC_Power_1 ‘

PowerON ] MC_Power . v_
i ‘Enable N Status)

I

I

Axis1_ServoON )—|ServoON | ReadyStatus'

! Busy'

3 Error

] ErroriD)
(RD78_0000.Axis0001.AxisReD—____ Axis _ —

A
I/O variable
Name Description

Instance name The instance name assigned to each FB.

The instance name can be changed.

I/0 variable These variables set axis variable names such as Axis information (Axis) and Axes group information (AxesGroup), or
those for the driver to be controlled.

Input variable These variables set operation conditions such as the target position and the commanded velocity.
The setting of these variables can be omitted. When omitted, the default value is used.

Output variable These variables output the FB status and driver status.

ST (Structured text)

In the ST language, the Motion control FB is arranged as follows.

[Ex]

If MC_Power (Operation Available)

Instance name

MC_Power_1(
O variable —>{_Axis:= Axis0001.AxisRef ,
Enable:= PowerON ,
Input variable - -
ServoON:= Axis1_ServoON , Unused lines can be omitted. ]
Status=> _____ Axis]_Status ,
| |
. |
| Omitted |
Output variable | |
Error=> Axis1_Error ,
ErrorlID=> Axis1_ErrorlD
);
Name Description
Instance name The instance name assigned to each FB.
The instance name can be changed.
1/0 variable These variables set axis variable names such as Axis information (Axis) and Axes group information (AxesGroup), or
those for the driver to be controlled.
Input variable These variables set operation conditions such as the target position and the commanded velocity.
The setting of these variables can be omitted. When omitted, the default value is used.
Output variable These variables output the FB status and driver status.
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2 VARIABLES AND MOTION CONTROL FB

This section describes the lists of variables and Motion control FBs that are used in programs.

2.1

List of Variables

The following types of variables are handled in Motion control.

Variable

Description

Reference

Axis variable

Variables for axes configured with parameter data such as the axis type or
monitor data such as the axis current position.

=" Page 24 Axis variables

Axes group variable

Variables for axes groups configured with parameter data such as
structuring axes or monitor data such as the axes group status.

=" Page 49 Axes group variables

System variable

Variables for systems configured with parameter data relating to addons or
monitor data such as the operation cycle.

=~ Page 56 System variables

Advanced
synchronous
control variable

Input axis variable

Variables for input axes configured with parameter data of input axes for
advanced synchronous control or monitor data such as axis current
position.

[~ Page 67 Input axis variables

Output axis variable

Variables for output axes configured with parameter data of output axes for
advanced synchronous control or monitor data such as axis current
position.

==~ Page 69 Output axis variables

System variable

Variable for systems configured with parameter data relating to addons for
advanced synchronous control or monitor data.

=5~ Page 75 System variables
(advanced synchronous control)

Other structure variable

Variables for structures in a classification not listed above.

==~ Page 76 Other structure variables

Point/©

In this manual, variables listed with a portion of the variable underlined indicates that the variable name is

defined by the user.

AxisName.AxisRef.AxisNo

e

Variable defined by the user

How to read the list of variables

Each item in the list of variables has the following meaning.

Himport

Item

Description

Operation cycle

The timing for executing each operation cycle.

Normal

The timing for executing normal tasks of the Motion system.

Logging setting cycle

The timing for correcting the logging target data.

Service The timing for executing the Motion service processing control.
Immediately When an event occurs.

At start When the FB starts.

At stop When the FB stops.

At system start

At Motion system start.

When connecting device

At a device station connection.

Ready ON

When "PLC READY" turns ON.

System basic cycle

The timing for executing the system basic cycle processing.

Operation cycle (GroupEnable)

The timing for executing each operation cycle (GroupEnable).

When axes group is valid

The timing when the axes group becomes valid.

Operation cycle (FB is starting)

The timing for executing the operation cycle process (FB is starting).

2 VARIABLES AND MOTION CONTROL FB
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Item

Description

At completing clutch ON condition

When the clutch control ON condition set in Main shaft clutch ON control setting
(AdvOutputName.Pr.Clutch.MasterOnControl) or Auxiliary shaft ON control setting
(AdvOutputName.Pr.Clutch.AuxOnControl) is satisfied.

<Example>

The timing when the main shaft clutch command changes from FALSE to TRUE when Main shaft clutch ON
control setting (AdvOutputName.Pr.Clutch.MasterOnControl) is "1: Clutch command (ClutchCommand)".

At completing clutch OFF condition

When the clutch control OFF condition set in Main shaft clutch OFF control setting
(AdvOutputName.Pr.Clutch.MasterOffControl) or Auxiliary shaft OFF control setting
(AdvOutputName.Pr.Clutch.AuxOffControl) is satisfied.

<Example>

The timing when the main shaft clutch command changes from TRUE to FALSE when Main shaft clutch OFF
control setting (AdvOutputName.Pr.Clutch.MasterOffControl) is "1: Clutch command (ClutchCommand)".

At turning clutch ON

When the Main shaft clutch ON/OFF status (AdvOutputName.Md.Clutch.MasterOnOffStatus) or Auxiliary shaft
clutch ON/OFF status (AdvOutputName.Md.Clutch.AuxOnOffStatus) changes from FALSE to TRUE.

At turning clutch OFF

When the Main shaft clutch ON/OFF status (AdvOutputName.Md.Clutch.MasterOnOffStatus) or Auxiliary shaft
clutch ON/OFF status (AdvOutputName.Md.Clutch.AuxOnOffStatus) changes from TRUE to FALSE.

At passing through the Oth point of cam
data

When the current position per cycle passes through the Oth point of cam data being executed.
<Example>
The timing when passing through the 0th point position when cam resolution is 512.

EData types
Data type Description
BOOL Bit
WORD(HEX) Word [unsigned]/bit string [16-bit] (hexadecimal)
WORD(UINT) Word [unsigned]/bit string [16-bit]
DWORD(HEX) Double word [unsigned]/bit string [32-bit] (hexadecimal)
DWORD(UDINT) Double word [unsigned]/bit string [32-bit]
INT Word [signed]
DINT Double word [signed]
REAL Single-precision real number
LREAL Double-precision real number
TIME Time
STRING(O) Character string
*: O is a settable character string excluding Null.
*: For STRING types, enclose the set character string in single quotation marks (').
WSTRING(O) Character string [Unicode]
*: O is a settable character string excluding Null.
*: For WSTRING types, enclose the set character string in double quotation marks (").
Point

For details of the data type, refer to the following.
[TIMELSEC iQ-R Programming Manual (Motion Module Instructions, Standard Functions/Function Blocks)

HAttributes

Display

Description

LIST_WRITE_BACK

Label list (Write back to initial value possible)

LIST_READ_ONLY

Label list (Write back to initial value not possible)

2 VARIABLES AND MOTION CONTROL FB 2
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AXxis variables

Axis variables are assigned the following data types based on the axis type.

Axis type Data type

Real drive axis AXIS_REAL

Real encoder axis AXIS_ENCODER
Virtual drive axis AXIS_VIRTUAL

Virtual encoder axis AXIS_VIRTUAL_ENCODER

Virtual link axis

AXIS_VIRTUAL_LINK

Point;3

The axis variables that can be set differ depending on the axis type used. (I~ Page 44 Variables settable as

the axis variable for each axis type)

Each axis data type has the following members.

Member Data type "2 Description Reference

name

AxisRef AXIS_REF The data structure for input/output of the Motion control FBs. =" Page 24
The type is fixed regardless of the axis type. AxisName.AxisRef. (Axis

information)

PrConst AXIS_O_PRM_CONST | Stores the axis parameter data (constant). =5~ Page 25
Opens the setting value at the axis variable initialization. AxisName.PrConst. (Axis
Reload to the control is not executed after the axis variable initialization. parameter constant)

Pr AXIS_O_PRM Stores the axis parameter data. [~ Page 28 AxisName.Pr.
Opens the default value at the axis variable initialization. (Axis parameter)
Reload to the control is executed after the axis variable initialization.
The fetch timing to the control changes depending on the parameter.

Md AXIS_O_MONI Stores the axis monitor data. =5~ Page 33 AxisName.Md.
Executes the refresh in the fixed cycle for each monitor data. (Axis monitor data)

Cd AXIS_O_CMD Stores the axis control command data. ==~ Page 42 AxisName.Cd.
Acquires the latest value every control operation cycle and uses it for the control. | (Axis control data)

*1 O: The data type of each axis type
*2 The members of the data type differ depending on the axis type.

AxisName.AxisRef. (Axis information)

Variable name Name Import Data type Attribute | Description
AxisNo Axis No. — WORD(UINT) LIST_WRI | This variable sets the axis No.
TE_BACK * 0: Not set
+ 1 to 10000: Setting axis No.
StartlO 1/0 Number — WORD(HEX) LIST_WRI | This variable sets the /O Number.
TE_BACK + 000H to OFFH: Start I/O number (the first 3

digits when expressed in 4-digit
hexadecimal.)
*: This variable is set when it is used on the
CPU module side. The setting is ignored
when used from the Motion module side.

2 VARIABLES AND MOTION CONTROL FB
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AxisName.PrConst. (Axis parameter constant)

Variable name Name Import Data type Attribute | Description
AddressOfStation Station address setting | At system | WSTRING(63) LIST_WRI | Sets network address (IP address) of the device
start TE_BACK | station with a character string.
Specify the multi-drop No. in order to distinguish
logic axes when one station includes multiple
logic axes, like the multi-axis drive unit.
WFor a single axis device
192.168.3.1
IP address
WFor a multi-axis device
<Example> C-axis of MR-J5W-G
192.168.3.1#2
1 Multi-drop No.
IP address
*: The multi-drop No. is set as "# + No.
(decimal)".
- #0: A-axis
- #1: B-axis
- #2: C-axis
*: The multi-drop No. can be omitted. When it
is omitted, it is regarded as "#0".
AxisType Axis type setting At system | INT LIST_WRI | This variable sets the axis type.
start (MC_AXIS_TYP | TE_BACK + 0: Real drive axis (DriveAxis)
E) * 2: Real encoder axis (EncoderAxis)
== Page 111 + 3: Virtual drive axis (VirtualDriveAxis)
MC_AXIS_TYPE * 4: Virtual encoder axis (VirtualEncoderAxis)
« 5: Virtual link axis (VirtualLinkAxis)
Encoder_AxisType Real encoder axis type | At system | INT LIST_WRI | This variable sets the type of the real encoder
setting start (MC_ENCODER | TE_BACK | axis.
_AXIS_TYPE) * 1: Via drive unit (Drive)
=5~ Page 111
MC_ENCODER _
AXIS_TYPE
Encoder_CounterDisableSignal Counter disabling At system | SIGNAL_SELEC | LIST_WRI | This variable sets the signal to switch to the
signal start T TE_BACK | counter disable.
==~ Page 79 Settings and operations specific to Counter
SIGNAL_SELEC disabling signal
T (Signal select) (Encoder_CounterDisableSignal) are shown
below.
HTarget (Target)
Data type can only be set to [VAR], [DEV], and
[CONST].
HESignal detection method (Detection)
Allows detection at the following setting level
only.
* 0: Detection at TRUE (HighLevel)
+ 1: Detection at FALSE (LowLevel)
BMCompensation time (CompensationTime)
Can only be set to 0.0 [s].
HWFilter time (FilterTime)
The setting range is "0.0 to 5.0 [s]".
*: If a value outside the range is set, "Out of
Parameter Range (Axis) (error code:
1D80H)" occurs.
Encoder_RingCout_LowerValue Encoder ring counter At system | DINT LIST_WRI | This variable sets the encoder ring counter
lower limit value start TE_BACK | lower limit value.

HOne-word PosActualValue

+ -32768 to 32767

*: If a value outside the 1-word range for is set,
"Out of Parameter Range (Axis) (error code:
1D80H)" occurs.

HMTwo-word PosActualValue, or if omitted

+ 2147483648 to 2147483647
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Variable name Name Import Data type Attribute | Description
Encoder_RingCout_UpperValue Encoder ring counter At system DINT LIST_WRI | This variable sets the encoder ring upper limit
upper limit value start TE_BACK | value.
MOne-word PosActualValue
+ -32768 to 32767
*:  If a value outside the 1-word range for is set,
"Out of Parameter Range (Axis) (error code:
1D80H)" occurs.
HETwo-word PosActualValue, or if omitted
+ -2147483648 to 2147483647
HwStrokeLimit_FIsSignal Upper limit signal At system | SIGNAL_SELEC | LIST_WRI | This variable sets the signal to use the upper
start T TE_BACK | limit signal (FLS).

== Page 79
SIGNAL_SELEC
T (Signal select)

Settings and operations specific to Upper limit
signal (HwStrokeLimit_FlsSignal) are shown
below.

HI/O Number (StartlO)

Ignores the input value.

WTarget (Target)

If Target is not set, signal disabled is determined

and the signal undetection status is always set.

Data type can only be set to [VAR], [DEV], and

[CONST].

*: If an unusable data type is set, "Out of
Parameter Range (Axis) (error code:
1D80H)" occurs.

WSignal detection method (Detection)

Allows detection at the following setting level

only.

* 0: Detection at TRUE (HighLevel)
* 1: Detection at FALSE (LowLevel)

*: If a value outside the range is set, "Out of
Parameter Range (Axis) (error code:
1D80H)" occurs.

BMCompensation time (CompensationTime)

Ignores the input value.

MFilter time (FilterTime)

The setting range is "0.0 to 5.0 [s]".

*: If a value outside the range is set, "Out of
Filter Time Setting Range of Each Axis
Signal Warning (warning code: 0D24H)"
occurs and Filter time is operated at "0.0".
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Variable name Name Import Data type Attribute | Description
HwStrokeLimit_RIsSignal Lower limit signal At system | SIGNAL_SELEC | LIST_WRI | This variable set the signal to use the lower limit
start T TE_BACK | signal (RLS).
== Page 79 Settings and operations specific to Lower limit
SIGNAL_SELEC signal (HwStrokeLimit_RIsSignal) are shown
T (Signal select) below.
H1/O Number (StartlO)
Ignores the input value.
HTarget (Target)
If Target is not set, signal disabled is determined
and the signal undetection status is always set.
Data type can only be set to [VAR], [DEV], and
[CONST].
*: If an unusable data type is set, "Out of
Parameter Range (Axis) (error code:
1D80H)" occurs.
HWSignal detection method (Detection)
Allows detection at the following setting level
only.
« 0: Detection at TRUE (HighLevel)
« 1: Detection at FALSE (LowLevel)
*: If a value outside the range is set, "Out of
Parameter Range (Axis) (error code:
1D80H)" occurs.
BMCompensation time (CompensationTime)
Ignores the input value.
HFilter time (FilterTime)
The setting range is "0.0 to 5.0 [s]".
*: If a value outside the range is set, "Out of
Filter Time Setting Range of Each Axis
Signal Warning (warning code: 0D24H)"
occurs and Filter time is operated at "0.0".
MasterSlave_Setting Master-slave operation | At system | MASTER_SLAV | LIST_WRI | This variable sets the station address of the
setting start E_SETTING TE_BACK | slave axis to be used in master-slave operation.
=5~ Page 94
MASTER_SLAV
E_SETTING
OperationCycle Control cycle setting At system INT LIST_WRI | This variable sets the control operation cycle.
start TE_BACK * 0: Operates at the first operation cycle.
PositioningRange Positioning range At system LREAL LIST_WRI | This variable sets the positioning range.
start TE_BACK | -« 0.0, 200000000.0 to 1000000000000.0
PosRestoration_AbsPosBase Absolute position At system | INT LIST_WRI | When using the absolute position system, this
reference setting start (MC_POS_SOU | TE_BACK | variable sets the current position to be the basis
RCE) of the current position restoration.
=~ Page 112 + 3: Feed machine position
MC_POS_SOUR (FeedMachinePosition)
CE
PosRestoration_AbsPosEnable Absolute position Atsystem | INT LIST_WRI | This variable sets the absolute position control.
control setting start (MC_ABS_SYST | TE_BACK + 0: Disable absolute position system
EM) (ABSDisabled)
==~ Page 111 * 1: Enable absolute position system (Enabled)
MC_ABS_SYST * -1: Automatic setting (Acquire from
EM connected device) (Auto)
RingCount_Enable Ring counter enabled | At system | BOOL LIST_WRI | This variable sets whether to enable/disable the
selection start TE_BACK | ring counter.
« FALSE: Disabled
« TRUE: Enabled
RingCount_LowerValue Ring counter lower At system | LREAL LIST_WRI | This variable sets the ring counter lower limit
limit value start TE_BACK | value.
+ -10000000000.0 to 10000000000.0
*: Not imported when the ring counter is
disabled
RingCount_UpperValue Ring counter upper At system | LREAL LIST_WRI | This variable sets the ring counter upper limit
limit value start TE_BACK | value.

+ -10000000000.0 to 10000000000.0
*: Not imported when the ring counter is
disabled
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Variable name Name Import Data type Attribute | Description
SlaveEmulate_Enable Axis emulation At system | BOOL LIST_WRI | This variable sets whether the axis is used as
enabled start TE_BACK | an emulate axis.
» FALSE: Invalid
* TRUE: Valid
SlaveObject Object data At system | SLAVE_OBJECT | LIST_WRI | This variable sets the object data to the real
start _REAL TE_BACK | drive axis.
=5~ Page 92
SLAVE_OBJECT
_REAL
SlaveObject Object data At system | SLAVE_OBJECT | LIST_WRI | This variable sets the object data to the real
start _ENCODER TE_BACK | encoder axis.
=5~ Page 94
SLAVE_OBJECT
_ENCODER
SlaveObject Object data At system | SLAVE_OBJECT | LIST_WRI | This variable sets the object data to the virtual
start _VIRTUAL_ENC | TE_BACK | encoder axis.
ODER
=" Page 94
SLAVE_OBJECT
_VIRTUAL_ENC
ODER
TorqueLimit_Max Torque limit maximum | At system LREAL LIST_WRI | This variable sets the maximum value that can
value start TE_BACK | be specified as the torque limit value. (Common
in the positive direction and the negative
direction)
+ 0.0 to 1000.0 [%]
TorqueLimit_Negativelnitial Negative direction At system LREAL LIST_WRI | This variable sets the initial value of Negative
torque limit initial value | start TE_BACK | direction torque limit value

(AxisName.Cd.TorqueLimit_Negative).

+ 0.0 to 1000.0 [%]
TorqueLimit_Positivelnitial Positive direction At system | LREAL LIST_WRI | This variable sets the initial value of Positive
torque limit initial value | start TE_BACK | direction torque limit value

(AxisName.Cd.TorqueLimit_Positive).

+ 0.0 to 1000.0 [%]
FastOperationMode High-speed mode At system | WORD(HEX) LIST_WRI | This variable switches the operation process of
setting start TE_BACK | the set axis to high-speed mode.
* 5FE2H: High-speed mode
* Others: Normal mode
*: Only the real drive axis is supported.
AxisName.Pr. (Axis parameter)
Variable name Name Import Data type Attribute | Description
AccelerationLimit Acceleration limit value | Ready ON | LREAL LIST_WRI | This variable sets the acceleration limit value.
TE_BACK | +0.0000, 0.0001 to 2147483647.0 [U/s?]

*: When the acceleration/deceleration method
is set to "1: Acceleration/deceleration time-
fixed method (mcFixedTime)", limiting of the
acceleration is not performed.

*: When set to "0.0000", limiting of the
acceleration is not performed.

*: When a real number less than 0.0001 is set,
the value is imported as "0.0000".

AccelerationZeroBehavior Operation selection at | Ready ON | INT LIST_WRI | This variable sets the behavior when "0.0" is set
start acceleration/ (MC_ACC_ZER | TE_BACK | as the acceleration, the deceleration, or the
deceleration 0 O_MODE) acceleration/deceleration time at start.

=5~ Page 112 * -1: Error (Not started) (ACCError)
MC_ACC_ZERO * 1: Maximum acceleration/deceleration
_MODE (MaximumAcceleration)

CmdInPos_Width Command in-position Ready ON | LREAL LIST_WRI | This variable sets the command in-position

width TE_BACK | width.

* 0.0: Function disabled
+ 0.000000001 to 10000000000.0: Function
enabled
*: When a real number less than 0.000000001
is set, the value is imported as "0.0".
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Variable name

Name

Import

Data type

Attribute | Description

DecelerationLimit

Deceleration limit
value

Ready ON

LREAL

LIST_WRI | This variable sets the deceleration limit value.
TE_BACK +0.0000, 0.0001 to 2147483647.0 [U/s?]

*: When the acceleration/deceleration method
is set to "1: Acceleration/deceleration time-
fixed method (mcFixedTime)", limiting of the
acceleration is not performed.

*: When set to 0.0000, limiting of the
deceleration is not performed.

When a real number less than 0.0001 is set,
the value is imported as "0.0000".

Drive_UnitConvRatioNum

Driver unit conversion
numerator

Ready ON

DWORD(UDINT)

LIST_WRI | This variable sets the numerator used to
TE_BACK | convert the command unit of the Motion system
to the command unit of the driver.

Set in the command unit of the driver.

« 1to 2147483647

Drive_UnitConvRatioDen

Driver unit conversion
denominator

Ready ON

DWORD(UDINT)

LIST_WRI | This variable sets the denominator used to
TE_BACK | convert the command unit of the Motion system
to the command unit of the driver.

« 1to 2147483647

ForcedStop_Signal

Forced stop signal

Ready ON

SIGNAL_SELEC
T

=5~ Page 79
SIGNAL_SELEC
T (Signal select)

LIST_WRI | This variable sets the signal to use the forced

TE_BACK | stop.

Settings and operations specific to Forced stop

signal (ForcedStop_Signal) are shown below.

HI/O Number (StartlO)

Ignores the input value.

HTarget (Target)

If Target is not set, signal disabled is determined

and the signal undetection status is always set.

Data type can only be set to [VAR], [DEV], and

[CONST].

*: If an unusable data type is set, "Out of
Parameter Range (Axis) (error code:
1D80H)" occurs.

W Signal detection method (Detection)

Allows detection at the following setting level

only.

« 0: Detection at TRUE (HighLevel)
« 1: Detection at FALSE (LowLevel)

*: If a value outside the range is set, "Out of
Parameter Range (Axis) (error code:
1D80H)" occurs.

BMCompensation time (CompensationTime)

Ignores the input value.

HFilter time (FilterTime)

The setting range is "0.0 to 5.0 [s]".

*: If a value outside the range is set, "Out of
Filter Time Setting Range of Each Axis
Signal Warning (warning code: 0D24H)"
occurs and Filter time is operated at "0.0".

Homing_Required

Home position return
required or not

Ready ON

BOOL

LIST_WRI | This variable sets whether homing is required or
TE_BACK | not.

When homing is not required, set this variable
to FALSE.

When set to FALSE, the homing request will not
become TRUE at the current position
restoration.

« FALSE: Homing is unnecessary

* TRUE: Homing is necessary

JerkLimit

Jerk limit value

Ready ON

LREAL

LIST_WRI | This variable sets the jerk limit value.
TE_BACK | - 0.0000, 0.0001 to 2147483647.0 [U/s%]

*: When set to "0.0000", limiting of the jerk is
not performed.

When a real number less than 0.0001 is set,
the value is imported as "0.0000".

*.
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Variable name Name Import Data type Attribute | Description

OverrunOperation Operation setting at Ready ON | INT LIST_WRI | This variable sets the operation performed
overrun (MC_DECEL_ST | TE_BACK | when the target position is exceeded during

OP_MODE) positioning operation.

== Page 112 * 1: Immediately stop (ImmediateStop)
MC_DECEL_ST * 2: Maximum acceleration/deceleration
OP_MODE (KeepCurrentAcc)

StartableAtUnhomed Start permission at Ready ON | BOOL LIST_WRI | This variable sets whether axis start is allowed
home position return TE_BACK | or not when homing is incomplete.
uncompleted * FALSE: Not allowed

* TRUE: Allowed
StopMode_Deceleration Deceleration at stop Ready ON | LREAL LIST_WRI | This variable sets the deceleration/deceleration
TE_BACK | time at deceleration stop by stop cause
occurrence.

HWWhen using acceleration/deceleration method

specifying acceleration/deceleration

(acceleration/deceleration specification method)

+ 0.0000, 0.0001 to 2147483647.0 [U/s?]

B When using acceleration/deceleration

method specifying acceleration/deceleration

time (acceleration/deceleration time-fixed
method)
+ 0.000000 to 0.000001 to 8400.0 [s]

*: If this variable is set to "0.0", immediately
stops regardless of the setting of Operation
selection at start acceleration/deceleration 0
(AccelerationZeroBehavior)

*: Clamps by the upper limit value when the
upper limit value is the range at stop by
factors, and is treated as "0 (Immediate
stop)" when the lower limit value is the
range.

StopMode_DecelerationCurve Stop selection at Ready ON | INT LIST_WRI | This variable sets the operation performed
deceleration to stop (MC_STOP_CU TE_BACK | when a stop cause occurs during deceleration

RVE_MODE) (including a stop cause and automatic
=5~ Page 112 deceleration).

MC_STOP_CUR  1: Recreate deceleration curve
VE_MODE (OverrideCurve)

StopMode_General Stop selection at stop Ready ON | INT LIST_WRI | This variable sets the operation performed

by factors (MC_DECEL_ST | TE_BACK | when a stop cause occurs.
OP_MODE) * 1: Immediate stop (ImmediateStop)
=" Page 112 * 2: Keep current acceleration/deceleration
MC_DECEL_ST (KeepCurrentAcc)
OP_MODE « 3: Alternative acceleration/deceleration
(AlternativeAcc)

*: Immediate stop will be executed when
executing an FB without deceleration
specification.

StopMode_HwStrokeLimit Stop selection at Ready ON | INT LIST_WRI | This variable sets the operation performed
hardware stroke limit (MC_DECEL_ST | TE_BACK | when a hardware stroke limit error occurs.
error occurrence OP_MODE) * 1: Immediate stop (ImmediateStop)

== Page 112 * 2: Keep current acceleration/deceleration

MC_DECEL_ST (KeepCurrentAcc)

OP_MODE « 3: Alternative acceleration/deceleration
(AlternativeAcc)

*: Immediate stop will be executed when
executing an FB without deceleration
specification.

StopMode_ServoOff Process selection at Ready ON | INT LIST_WRI | This variable sets the operation performed
servo OFF command (MC_DECEL_ST | TE_BACK | when ServoON becomes FALSE during
during operation OP_MODE) operation.

==~ Page 112 « 0: Ignore (Ignore)
MC_DECEL_ST * 4: Servo OFF after immediate stop
OP_MODE (ServoOffAfterimmediateStop)

* 5: Servo OFF after deceleration to stop
(ServoOffAfterDecelStop)

30
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Variable name

Name

Import

Data type

Attribute

Description

StopMode_SwStrokeLimit

Stop selection at
software stroke limit
error occurrence

Ready ON

INT
(MC_DECEL_ST
OP_MODE)

== Page 112
MC_DECEL_ST
OP_MODE

LIST_WRI
TE_BACK

This variable sets the operation performed

when a software stroke limit error occurs.

* 1: Immediate stop (ImmediateStop)

« 2: Keep current acceleration/deceleration

(KeepCurrentAcc)

« 3: Alternative acceleration/deceleration

(AlternativeAcc)
Immediate stop will be executed when
executing an FB without deceleration
specification.

*.

StopOption_DriverTargetignored

Driver Command
Discard Detection
Setting

Ready ON

BOOL

LIST_WRI
TE_BACK

This variable sets whether to detect the
command discard status of the driver module
and stop at an error during operation of the axis
or not.

» FALSE: Detection Disabled

* TRUE: Detection Enabled

StopSignal

Stop signal

Ready ON

SIGNAL_SELEC
T

== Page 79
SIGNAL_SELEC
T (Signal select)

LIST_WRI
TE_BACK

This variable sets the signal to use the stop
signal (STOP) of the external input signal.
Settings and operations specific to Stop signal
(StopSignal) are shown below.

HI/O Number (StartlO)

Ignores the input value.

HTarget (Target)

If Target is not set, signal disabled is determined

and the signal undetection status is always set.

Data type can only be set to [VAR], [DEV], and

[CONST].

*: If an unusable data type is set, "Out of
Parameter Range (Axis) (error code:
1D80H)" occurs.

W Signal detection method (Detection)

Allows detection at the following setting level

only.

+ 0: Detection at TRUE (HighLevel)
+ 1: Detection at FALSE (LowLevel)

*: If a value outside the range is set, "Out of
Parameter Range (Axis) (error code:
1D80H)" occurs.

BCompensation time (CompensationTime)

Ignores the input value.

WFilter time (FilterTime)

The setting range is "0.0 to 5.0 [s]".

*: If a value outside the range is set, "Out of
Filter Time Setting Range of Each Axis
Signal Warning (warning code: 0D24H)"
occurs and Filter time is operated at "0.0".

SwStrokeLimit_Lower

Software stroke limit
lower value

Ready ON

LREAL

LIST_WRI
TE_BACK

This variable sets the software stroke limit lower
value.
+ -10000000000.0 to 10000000000.0

SwStrokeLimit_Target

Software stroke limit
target

Ready ON

INT
(MC_POS_SOU
RCE)

== Page 112
MC_POS_SOUR
CE

LIST_WRI
TE_BACK

This variable sets the target of the software

stroke limit.

« -1: Disabled (Invalid)

* 1: Set position (SetPosition)

+ 3: Feed machine position
(FeedMachinePosition)

SwStrokeLimit_Upper

Software stroke limit
upper value

Ready ON

LREAL

LIST_WRI
TE_BACK

This variable sets the software stroke limit
upper value.
+ -10000000000.0 to 10000000000.0
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Variable name Name Import Data type Attribute | Description
Unit_Position Position command unit | Ready ON | DWORD(HEX) LIST_WRI | This variable sets the position command unit to
TE_BACK | be used in the Motion control.
« 00000000H: pulse
+ 00010000H: m
« FDO10000H: mm
* FAO10000H: um
* F7010000H: nm
* 00410000H: degree
- FD410000H: x103degree
« FA410000H: x10®degree
« 00B40000H: Revolution
» 00C00000H: inch
* OOFFOO0OOH: arbitrary unit
Unit_PositionString Position command unit | Ready ON | WSTRING(31) LIST_WRI | This variable sets the command unit to be used
string TE_BACK | in the Motion control as a character string.
This variable is set when Position command unit
(Unit_Position) is set to "00FFO000H: arbitrary
unit".
Unit_Velocity Velocity command unit | Ready ON | DWORD(HEX) LIST_WRI | This variable sets the velocity command unit to
TE_BACK | be used in the Motion control.
+ 00000300H: U/s
+ 00004700H: U/min
« FDO00300H: U/ms
« FAOOO300H: U/ps
» F7000300H: U/ns
VelocityBias Velocity bias value Ready ON | LREAL LIST_WRI | This variable sets the velocity bias value for
TE_BACK | each axis.
+ 0.0000, 0.0001 to 2500000000.0
*: In the case of "0.0000", the velocity bias
becomes disabled.
VelocityLimit_Negative Negative direction Ready ON | LREAL LIST_WRI | This variable sets the negative direction speed
speed limit value TE_BACK | limit value.
+ 0.0001 to 2500000000.0
VelocityLimit_OverOperation Operation setting at Ready ON | INT LIST_WRI | This variable sets the operation performed at
speed limit value (MC_VELOCITY | TE_BACK | speed limit value exceeded.
exceeded _LIMIT_MODE) + 0: Ignore (Ignore)
=" Page 110 + 3: Immediate stop (ImmediateStop)
MC_VELOCITY_ *: When set to "0: Ignore (Ignore)", "Speed
LIMIT_MODE Limit Value Over Warning (warning code:
0DO3H)" occurs at the time of detecting the
set velocity exceeding the speed limit value,
and the command exceeding the speed limit
value is output as it is.
*: When set to "3: Immediate stop
(ImmediateStop)", "Speed Limit Value Over
during Controlling (error code: 1A36H)"
occurs at the time of detecting the set
velocity exceeding the speed limit value,
and the positioning control in execution
stops.
VelocityLimit_Positive Positive direction Ready ON | LREAL LIST_WRI | This variable sets the positive direction speed
speed limit value TE_BACK | limit value.

+ 0.0001 to 2500000000.0
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AxisName.Md. (Axis monitor data)

Variable name Name

Import

Data type

Attribute

Description

AccelerationLimit Acceleration limit value

Ready ON

LREAL

LIST_REA
D_ONLY

This variable stores the acceleration limit value.

Acceleration override
coefficient

AccelerationOverride

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the acceleration override
factor.

AccelerationZeroBehavior Operation selection at
start acceleration/

deceleration 0

Ready ON

INT
(MC_ACC_ZER
O_MODE)

=5~ Page 112
MC_ACC_ZERO
_MODE

LIST_REA
D_ONLY

This variable sets the behavior when "0.0" is set

as the acceleration, the deceleration, or the

acceleration/deceleration time at start.

* -1: Error (Not started) (ACCError)

* 1: Maximum acceleration/deceleration
(MaximumAcceleration)

ActualPosition Feedback position

Operation
cycle

LREAL

LIST REA
D_ONLY

This variable stores the actual current position.
The value of "The actual position = the current
position x driver unit conversion denominator/

numerator” is set.

The actual position is a value which is rounded
with the ring counter range.

ActualVelocity Feedback speed

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the actual velocity.

This velocity is calculated from the difference of
the actual position.

The value is positive when moving to the
positive direction (Address increase direction),
and the value is negative when moving to the
negative direction (Address decrease direction).

Analyzing Analyzing

Operation
cycle

BOOL

LIST REA
D_ONLY

This variable displays the status of positioning
analyzing.

» FALSE: Not analyzing

» TRUE: Analyzing

AutoDeceleration Automatically

decelerating

Operation
cycle

BOOL

LIST _REA
D_ONLY

This variable displays the status of auto
deceleration processing.

TRUE is stored while the auto deceleration
processing is performed.

When the multiple start is performed, TRUE is
set while the auto deceleration processing is
executed during the last positioning point
execution.

FALSE is set when the control change is
performed.

During axes group operation, stores FALSE in
(AxisName.Md.AutoDeceleration) of the
structuring axis.

« FALSE: Not during auto deceleration

« TRUE: During auto deceleration

AxisName Axis name

At system
start

WSTRING(127)

LIST_REA
D_ONLY

This variable displays the axis name.

AxisStatus Axis status

Operation
cycle

INT
(MC_AXIS_STAT
us)

==~ Page 109
MC_AXIS_STAT
us

LIST_REA
D_ONLY

This variable displays the axis status.

* -1: Axis variable not initialized/axis parameter
error (Invalid)

* 0: Axis disabled (Disabled)

* 1: Stopping on error (ErrorStop)

+ 2: Decelerating to stop (Stopping)

+ 3: During home position return (Homing)

* 4: Standby (Standstill)

+ 5: During positioning operation
(DiscreteMotion)

* 6: During continuous operation
(ContinuousMotion)

« 7: During synchronous operation
(SynchronizedMotion)

BufferingFBs Number of buffering

FBs

Operation
cycle

INT

LIST_REA
D_ONLY

This variable displays the number of buffering
FBs (0 to 2).
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Variable name

Name

Import

Data type

Attribute

Description

CmdInPos

Command in-position

Operation
cycle

BOOL

LIST_REA
D_ONLY

This variable indicates whether the remaining

distance to the target position is equal to or less

than Command in-position width

(AxisName.Md.CmdInPos_Width).

* FALSE: More than Command in-position
width

* TRUE: Less than Command in-position width

CmdInPos_Width

Command in-position
width

Ready ON

LREAL

LIST REA
D_ONLY

This variable displays the command in-position
width.

Imports the setting value of Command in-
position width (AxisName.Pr.CmdInPos_Width).
When Command in-position width
(AxisName.Md.CmdInPos_Width) is set to
"0.0", the command in-position function of the
axes group is disabled.

CommandedAcceleration

Specified acceleration

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the acceleration specified
by the user. (Unit: U/SZ)

When the acceleration/deceleration method is
set to "1: Acceleration/deceleration time-fixed
method (mcFixedTime)", this variable stores the
specified acceleration/deceleration time. (Unit:
s)

During axes group operation, stores "0.0" in
Specified acceleration
(AxisName.Md.CommandedAcceleration) of the
structuring axis.

CommandedDeceleration

Specified deceleration

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the deceleration specified
by the user. (Unit: U/SZ)

When the acceleration/deceleration method is
set to "1: Acceleration/deceleration time-fixed
method (mcFixedTime)", it is an illegal value.
During axes group operation, stores "0.0" in
Specified deceleration
(AxisName.Md.CommandedDeceleration) of
the structuring axis.

CommandedJerk

Specified jerk

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the jerk specified by the
user. (Unit: U/s3)

During axes group operation, stores "0.0" in
Specified jerk (AxisName.Md.CommandedJerk)
of the structuring axis.

CommandedPosition

Specified position

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the Target position
(Position) and Movement amount (Distance) set
in the positioning Motion control FB being
controlled.

Stores "0.0" after the positioning is completed.

CommandedVelocity

Specified speed

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the Specified speed
imported to the operation Motion control FB
being controlled.

Stores "0.0" after the control is completed.
During axes group operation, stores "0.0" in
Specified speed
(AxisName.Md.CommandedVelocity) of the
structuring axis.

Cst_SetTorque

Command current
torque at torque
control

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the set torque at the cyclic
synchronous torque mode.

Cst_TargetTorque

Target torque at torque
control

Operation
cycle

LREAL

LIST REA
D_ONLY

This variable stores the target torque at the
cyclic synchronous torque mode.

CumulativePosition

Cumulative current
position

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the current position
address.

When the current position is changed, the
address is changed to the current position
change value.

The ring address is "-10000000000.0 <
cumulative current position < 10000000000.0".

DecelerationLimit

Deceleration limit
value

Ready ON

LREAL

LIST REA
D_ONLY

This variable stores the deceleration limit value.
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Variable name

Name

Import

Data type

Attribute

Description

Drive_RPDO[1..64]

RPDO (Motion system
— Device station)
Mapping

When
connecting
device

DWORD(HEX)

LIST REA
D_ONLY

This variable indicates the object index
specified to the nth place in the RDPO mapping
settings of the network parameter.
HOOOOOOO0O
IS Object size (Number of bit)
Object subindex
— > Object index

» The object size displays 1 byte, 2 bytes, 4
bytes, and 8 bytes in bits.

* When the size of the nth object is 1 byte, a
padding object is inserted in the nth+1 place.

Drive_TPDO[1..64]

TPDO (Device station
— Motion system)
Mapping

When
connecting
device

DWORD(HEX)

LIST_REA
D_ONLY

This variable indicates the object index
specified to the nth place in the TPDO mapping
settings of the network parameter.

HOOOOOOooOo

| ] > object size (Number of bit)
Object subindex

———» Object index

* The object size displays 1 byte, 2 bytes, 4
bytes, and 8 bytes in bits.

» When the size of the nth object is 1 byte, a
padding object is inserted in the nth+1 place.

Drive_UnitConvRatioNum

Driver unit conversion
numerator

Ready ON

DWORD(UDINT)

LIST REA
D_ONLY

This variable stores the numerator used to
convert to the command unit of the driver.

Drive_UnitConvRatioDen

Driver unit conversion
denominator

Ready ON

DWORD(UDINT)

LIST_REA
D_ONLY

This variable stores the denominator used
convert to the command unit of the driver.

Driver_Mode

Driver control mode

Operation
cycle

INT
(MC_DRIVE_MO
DE)

[Z=" Page 110
MC_DRIVE_MO
DE

LIST_REA
D_ONLY

This variable displays the driver control mode

status.

* 6: Homing (hm)

+ 8: Position control (csp)

* 9: Velocity control (csv)

+ 10: Torque control (cst)

+ -104: Continuous operation to torque control
(ct)

Driver_ReadyOn

Driver ready ON status

Operation
cycle

BOOL

LIST_REA
D_ONLY

This variable displays the connected driver
status.

This variable becomes TRUE when Driver
status (AxisName.Md.Driver_State) is set to one
of the following.

« 2: Fault Reaction Active

« 5: Switched On

« 6: Operation Enable

« 7: Quick Stop Active

Driver_ServoOn

Driver servo ON status

Operation
cycle

BOOL

LIST_REA
D_ONLY

This variable displays the connected driver
status.
This variable becomes TRUE when Driver
status (AxisName.Md.Driver_State) is set to one
of the following.

« 6: Operation Enable

* 7: Quick Stop Active

Driver_State

Driver status

Immediatel
y

INT
(MC_DRIVE_ST
ATE)

=5~ Page 112
MC_DRIVE_STA
TE

LIST_REA
D_ONLY

This variable displays the driver status.
+ 0: Not Ready To Switch On

* 1: Fault

* 2: Fault Reaction Active

+ 3: Switch On Disabled

* 4: Ready To Switch On

* 5: Switched On

* 6: Operation Enable

* 7: Quick Stop Active

* -1: Invalid

DriverError

Driver module error
detection

Immediatel
y

BOOL

LIST REA
D_ONLY

This variable displays the drive unit error status.
» FALSE: No drive unit error
* TRUE: Drive unit error present

DriverErrorlD

Driver module error
detection

Immediatel
y

WORD(HEX)

LIST_REA
D_ONLY

This variable displays the upper 16 bits of
"Current alarm (2A41H)" of the object data at a
drive unit error occurrence.
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Variable name Name Import Data type Attribute | Description

DriverErrorDetaillD Driver module error Immediatel | WORD(HEX) LIST_REA | This variable displays the lower 16 bits of
detail code y D_ONLY "Current alarm (2A41H)" of the object data at a
drive unit error occurrence.
Encoder_Connected Connection status Operation BOOL LIST_REA | This variable displays the virtual encoder axis
cycle D_ONLY connection status.

» FALSE: Not connected
* TRUE: Connected

Encoder_CounterDisable Counter disabled Operation BOOL LIST_REA | This variable displays the status of the input
cycle D_ONLY from the encoder.

» FALSE: Counter enabled

* TRUE: Counter disabled

Error Axis error detection Immediatel | BOOL LIST_REA | This variable displays the axis error status.
y D_ONLY « FALSE: No axis error
* TRUE: Axis error present
ErrorlD Axis error code Immediatel | WORD(HEX) LIST_REA | This variable displays the error code of the
y D_ONLY generated axis error.
FeedMachinePosition Feed function position | Operation | LREAL LIST_REA | This variable stores the current position address
cycle D_ONLY by the machine coordinate.

The cumulative value from the homing complete
position is set.

The address is not changed even if the current
position is changed.

The ring address is "-10000000000.0 < feed
function position < 10000000000.0".

FollowupDisable Follow-up disabled Operation | BOOL LIST_REA | This variable displays the follow-up disable
cycle D_ONLY status.
When it is disabled, the follow-up is not
performed.

* FALSE: Follow-up enabled
* TRUE: Follow-up disabled

ForcedStop_Released Forced stop cancelling | Operation | BOOL LIST_REA | This variable displays the forced stop cancel
cycle D_ONLY status.

* FALSE: Forced stop

* TRUE: Forced stop release

ForcedStop_Signal Forced stop signal Ready ON | SIGNAL_SELEC | LIST_REA | This variable displays the input status of the
T D_ONLY Forced stop signal.
==~ Page 79 Outputs specific to Forced stop signal
SIGNAL_SELEC (ForcedStop_Signal) are shown below.
T (Signal select) HWI/O Number (StartlO)

"0" is always displayed.

HTarget (Target)

The fetch result of the parameter is displayed.
HESignal detection method (Detection)

The fetch result of the parameter is displayed.
BMCompensation time (CompensationTime)
"0.0" is always displayed.

HFilter time (FilterTime)

The fetch result of the parameter is displayed.

Homing_Complete Home position return Immediatel | BOOL LIST_REA | This variable displays whether homing
completed y D_ONLY completed normally or not.

This variable becomes FALSE when operation
starts or when homing is required.

* FALSE: Homing uncompleted

* TRUE: Homing completed

Homing_Request Home position return Immediatel | BOOL LIST_REA | This variable displays whether homing is
request y D_ONLY required or not.
This variable becomes FALSE when homing is
completed.

« FALSE: No homing request
* TRUE: Homing request present

Homing_Required Home position return Ready ON | BOOL LIST_REA | This variable displays whether homing is
required or not D_ONLY required for the axis or not.

If set to FALSE, the homing request will not
become TRUE at the current position
restoration.

« FALSE: Homing is unnecessary

* TRUE: Homing is necessary
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Variable name

Name

Import

Data type

Attribute | Description

Homing_Status

Home position return
operation status

Operation
cycle

WORD(HEX)

LIST REA
D_ONLY

This variable displays the homing status of the

driver.

* 0000H: Homing procedure in progress

* 0001H: Homing procedure interrupted or not
started

+ 0002H: Homing attained (target not reached)

» 0003H: Homing procedure completed
successfully

+ 0004H: Homing error occurred (velocity other
than 0)

* 0005H: Homing error occurred (velocity is 0)

* FFFFH: Homing procedure is not in progress

HwStrokeLimit_FIsStatus

Upper limit signal
status

Operation
cycle

BOOL

LIST_REA
D_ONLY

This variable displays the detection status of the
upper limit signal (FLS).
* FALSE: Detecting the upper limit signal (FLS)
» TRUE: Not detecting the upper limit signal
(FLS)
Displays the detection status which reflects
the signal detection method or the filter time
but not the signal input state.

*.

HwStrokeLimit_Override

Hardware stroke limit
override

At start

STRING(15)

LIST_REA
D_ONLY

Displays the acceptance status of the enabled/

disabled switching command of the hardware

stroke limit.

+ DISABLE: Check disabled

* ONLY_INSIDE: Disables the check only for
movement toward the setting range.

« Other than the above: No disabling request

HwStrokeLimit_RIsStatus

Lower limit signal
status

Operation
cycle

BOOL

LIST_REA
D_ONLY

This variable displays the detection status of the
lower limit signal (RLS).
* FALSE: Detecting the lower limit signal (RLS)
* TRUE: Not detecting the lower limit signal
(RLS)
Displays the detection state which reflects
the signal detection method or the filter time
but not the signal input state.

*.

InVelocity

Target speed reached

Operation
cycle

BOOL

LIST_REA
D_ONLY

This variable displays whether the target
velocity has been reached or not.

During axes group operation, stores FALSE in
Target speed reached
(AxisName.Md.InVelocity) of the structuring
axis.

« FALSE: Not reached

* TRUE: Reached

lo_PosActualValue

Object
data_PosActualValue

Operation
cycle

DINT

LIST_REA
D_ONLY

This variable displays the value of object data
PosActualValue (the position feedback received
from the device station).

For a real encoder axis or virtual encoder axis,
displays the input pulse value [encoder pulse
unit] acquired from the encoder.

lo_PosEncoderResolution

Object
data_PosEncoderRes
olution

Operation
cycle

DWORD(UDINT)

LIST REA
D_ONLY

This variable displays the value of object data
PosEncoderResolution.

For a real encoder axis or virtual encoder axis,
displays the synchronous encoder resolution.

lo_Statusword

Object
data_Statusword

Operation
cycle

WORD(HEX)

LIST_REA
D_ONLY

This variable displays the value of object data
Statusword.

For a real encoder axis, the encoder status is

emulated and displayed on the Motion module
side.

lo_TargetPos

Object data_TargetPos

Operation
cycle

DINT

LIST_REA
D_ONLY

This variable displays the value of object data
TargetPos (the position command to be sent to
the device station).

For a virtual drive axis, displays a value which is
converted into the command value in a driver
unit from the cumulative current position.

lo_TargetVelocity

Object
data_TargetVelocity

Operation
cycle

DINT

LIST REA
D_ONLY

This variable displays the value of object data
TargetVelocity (the velocity command to be sent
to the device station).

2 VARIABLES AND MOTION CONTROL FB
2.1 List of Variables

37



Variable name Name Import Data type Attribute | Description
lo_TorqueActualValue Object Operation | INT LIST_REA | This variable displays the value of object data
data_TorqueActualVal | cycle D_ONLY TorqueActualValue (the actual torque received
ue from the device station).
lo_VelActualValue Object Operation | DINT LIST_REA | This variable displays the value of object data
data_VelActualValue cycle D_ONLY VelActualValue (the actual velocity received
from the device station).
JerkLimit Jerk limit value Ready ON | LREAL LIST_REA | This variable stores the jerk limit value.
D_ONLY
MasterSlave_ReadyOnGroup Master-slave operation | Service BOOL LIST_REA | This variable stores TRUE when the NMT state
- axes group ready D_ONLY of the master-slave operation axes have all
changed to Operational.
Always becomes FALSE when "Master-slave
operation setting" is set to "Not used" in module
parameter (Motion) of GX Works3, or the axis
emulate function is enabled.
» FALSE: Not READY
* TRUE: READY
OperationCycle Control cycle At system | INT LIST_REA | This variable stores the axis control operation
start D_ONLY cycle.
+ 0: Not initialized/Outside the range of the
operation cycle setting
* 1: Operate in the first operation cycle
OverrunOperation Operation setting at Ready ON | INT LIST_REA | This variable displays the input status of the
overrun (MC_DECEL_ST | D_ONLY overrun operation setting.
OP_MODE) * 1: Immediately stop (ImmediateStop)
==~ Page 112 « 2: Keep current acceleration/deceleration
MC_DECEL_ST (KeepCurrentAcc)
OP_MODE
PosRestoration_Status Current position Service INT LIST_REA | This variable displays the current position
restoration status (MC_POS_RES D_ONLY restoration status.
TORATION_STA * 0: Not executed (NotExecute)
TUS) * 1: Waiting restoration request
=~ Page 114 (WaitingRequest)
MC_POS_REST * 2: Restoration completed by incremental
ORATION_STAT system (RestoredInIncSystem)
us + 3: Restored in absolute position system
(Home position return uncompleted)
(RestoredInAbsSystemUnHomed)
* 4: Restored in absolute position system
(RestoredInAbsSystem)
*: 0: Not executed (NotExecute) is displayed
when the device station is disconnected.
ProfilelD Execution profile ID Operation | WORD(UINT) LIST_REA | This variable stores the profile ID currently
No. cycle D_ONLY being executed.
SetAcceleration Set current Operation | LREAL LIST_REA | This variable stores the set current acceleration
acceleration cycle D_ONLY (the acceleration calculated from the difference
of the set velocity).™! (Unit: U/s?)
The sign indicates whether acceleration or
deceleration is in progress.
"0.0" is stored when the target velocity is
reached.
During axes group operation, Set current
acceleration (SetAcceleration) of the structuring
axis is stored.
« 0.0: During stop or fixed-speed
« Plus sign: During acceleration
« Minus sign: During deceleration
SetPosition Set position Operation | LREAL LIST_REA | This variable stores the current position
cycle D_ONLY address.”

The set position is a value equal to the
cumulative current value rounded with the ring
counter range.
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Variable name Name Import Data type Attribute | Description
SetVelocity Set velocity Operation | LREAL LIST_REA | This variable stores the set output velocity.
cycle D_ONLY This velocity is calculated from the difference of

the set position.
The value is positive when moving to the
positive direction (Address increase direction),
and the value is negative when moving to the
negative direction (Address decrease direction).
During axes group operation, the set velocity of
the structuring axis is stored.

SlaveEmulate_Enable Axis emulating Service BOOL LIST_REA | Displays whether driver emulate operation is

D_ONLY valid or invalid.
* FALSE: Invalid
* TRUE: Valid

StartableAtUnhomed Start permission at Ready ON | BOOL LIST_REA | This variable displays the start status when
home position return D_ONLY homing is incomplete.
uncompleted « FALSE: Not allowed

* TRUE: Allowed

StopMode_Deceleration Deceleration at stop Ready ON | LREAL LIST_REA | This variable displays the input status of

D_ONLY deceleration at stop.

StopMode_DecelerationCurve Stop selection at Ready ON | INT LIST_REA | This variable displays the input status of stop

deceleration to stop (MC_STOP_CU D_ONLY selection at deceleration to stop.
RVE_MODE) + 1: Recreate deceleration curve
= Page 112 (OverrideCurve)
MC_STOP_CUR
VE_MODE

StopMode_General Stop selection at stop Ready ON | INT LIST_REA | This variable displays the input status of stop

by factors (MC_DECEL_ST | D_ONLY selection at stop by factors.
OP_MODE) * 1: Immediate stop (ImmediateStop)
==~ Page 112 « 2: Keep current acceleration/deceleration
MC_DECEL_ST (KeepCurrentAcc)
OP_MODE « 3: Alternative acceleration/deceleration
(AlternativeAcc)

StopMode_HwStrokeLimit Stop selection at Ready ON | INT LIST_REA | This variable displays the input status of stop
hardware stroke limit (MC_DECEL_ST | D_ONLY selection at the hardware stroke limit error
error occurrence OP_MODE) occurrence.

=~ Page 112 * 1: Immediate stop (ImmediateStop)
MC_DECEL_ST « 2: Keep current acceleration/deceleration
OP_MODE (KeepCurrentAcc)
« 3: Alternative acceleration/deceleration
(AlternativeAcc)

StopMode_ServoOff Process selection at Ready ON | INT LIST_REA | This variable displays the input status of
servo OFF command (MC_DECEL_ST | D_ONLY process selection at servo OFF command
during operation OP_MODE) during operation.

==~ Page 112 + 0: Ignore (Ignore)
MC_DECEL_ST * 4: Servo OFF after immediate stop
OP_MODE (ServoOffAfterimmediateStop)
« 5: Servo OFF after deceleration to stop
(ServoOffAfterDecelStop)

StopMode_SwStrokeLimit Stop selection at Ready ON | INT LIST_REA | This variable displays the input status of stop
software stroke limit (MC_DECEL_ST | D_ONLY selection at software stroke limit error
error occurrence OP_MODE) occurrence

==~ Page 112 « 1: Immediate stop (ImmediateStop)
MC_DECEL_ST « 2: Keep current acceleration/deceleration
OP_MODE (KeepCurrentAcc)
« 3: Alternative acceleration/deceleration
(AlternativeAcc)

StopOption_DriverTargetlgnored Driver command Ready ON | BOOL LIST_REA | This variable displays the status of driver

discard detection D_ONLY command discard detection setting.

setting

« FALSE: Detection disabled
* TRUE: Detection enabled
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Variable name

Name

Import

Data type

Attribute

Description

StopSignal

Stop signal

Ready ON

SIGNAL_SELEC
T

== Page 79
SIGNAL_SELEC
T (Signal select)

LIST_REA
D_ONLY

This variable sets the signal to use the stop
signal (STOP) of the external input signal.
Settings and operations specific to Stop signal
(StopSignal) are shown below.

HI/O Number (StartlO)

"0" is always displayed.

MTarget (Target)

The fetch result of the parameter is displayed.
W Signal detection method (Detection)

The fetch result of the parameter is displayed.
BCompensation time (CompensationTime)
"0.0" is always displayed.

WFilter time (FilterTime)

The fetch result of the parameter is displayed.

StopStatus

Stop status

Operation
cycle

BOOL

LIST_REA
D_ONLY

This variable displays the input status of the
stop signal (STOP) of the external input signal.
« FALSE: Stop processing released

* TRUE: During stop processing

SwStrokeLimit_Lower

Software stroke limit

lower value

Ready ON

LREAL

LIST REA
D_ONLY

This variable displays the software stroke limit
lower value.

SwStrokeLimit_Override

Software stroke limit

override

At start

STRING(15)

LIST_REA
D_ONLY

This variable displays the software stroke limit

valid/invalid status.

+ DISABLE: Check disabled

* ONLY_INSIDE: Disables the check only for
movement toward the setting range.

* Other than the above: Check enabled (no
disable request)

SwStrokeLimit_Target

Software stroke limit

target

Ready ON

INT
(MC_POS_SOU
RCE)

==~ Page 112
MC_POS_SOUR
CE

LIST_REA
D_ONLY

This variable displays the software stroke limit

target.

« -1: Disabled (Invalid)

* 1: Set position (SetPosition)

+ 3: Feed machine position
(FeedMachinePosition)

SwStrokeLimit_Upper

Software stroke limit

upper value

Ready ON

LREAL

LIST REA
D_ONLY

This variable displays the software stroke limit
upper value.

TargetAcceleration

Target acceleration

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the maximum acceleration
used during acceleration. (Unit: U/sz)

During axes group operation, stores "0.0" in
Target acceleration
(AxisName.Md.TargetAcceleration) of the
structuring axis.

TargetDeceleration

Target deceleration

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the maximum deceleration
used during acceleration. (Unit: U/s?)

During axes group operation, stores "0.0" in
Target deceleration
(AxisName.Md.TargetDeceleration) of the
structuring axis.

TargetVelocity

Target velocity

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the actual target velocity
whose override and velocity limit value are
considered.

WFor positioning control

The value becomes more than "0.0" regardless
of the movement direction.

WFor other than positioning control

The value is positive when moving to the
positive direction (Address increase direction),
and the value is negative when moving to the
negative direction (Address decrease direction).

Stores "0.0" after the control is completed.
During axes group operation, stores "0.0" in
Target velocity (AxisName.Md.TargetVelocity) of
the structuring axis.

TorqueLimit_Negative

Negative direction
torque limit value

Operation
cycle

LREAL

LIST REA
D_ONLY

This variable displays the negative direction
torque limit value that is currently valid.

TorqueLimit_Positive

Positive direction
torque limit value

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable displays the positive direction
torque limit value that is currently valid.
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Variable name Name Import Data type Attribute | Description
Unit_Position Position command unit | Ready ON | DWORD(HEX) LIST_REA | This variable displays the position command
D_ONLY unit to be used in the Motion control.
« 00000000H: pulse
+ 00010000H: m
« FDO10000H: mm
* FAO10000H: um
* F7010000H: nm
* 00410000H: degree
- FD410000H: x103degree
« FA410000H: x10®degree
« 00B40000H: Revolution
» 00C00000H: inch
* OOFFOO0OOH: arbitrary unit
Unit_PositionDisplay Position command unit | Ready ON | WSTRING(31) LIST_REA | This variable displays the currently controlled
display D_ONLY position command unit as a character string.
Unit_PositionString Position command unit | Ready ON | WSTRING(31) LIST_REA | When Position command unit
string D_ONLY (AxisName.Pr.Unit_Position) is set to
"00FFO00O0H: arbitrary unit", this variable
displays the currently controlled position
command unit set in Position command unit
string (AxisName.Pr.Unit_PositionString) as a
character string.
Unit_Velocity Velocity command unit | Ready ON | DWORD(HEX) LIST_REA | This variable displays the velocity command
D_ONLY unit to be used in the Motion control.
+ 00000300H: U/s
+ 00004700H: U/min
« FDOO0300H: U/ms
+ FAOO0300H: U/us
+ F7000300H: U/ns
Unit_VelocityDisplay Velocity command unit | Ready ON | WSTRING(31) LIST_REA | This variable outputs the currently controlled
display D_ONLY velocity command unit as a character string.
UselnGroup Using axes group Operation | BOOL LIST_REA | This variable displays whether the specified
cycle D_ONLY axis is being used in the axes group or not.
» FALSE: Not used
* TRUE: Used
VelocityBias Velocity bias value Ready ON | LREAL LIST_REA | This variable stores the velocity bias value
D_ONLY (AxisName.Pr.VelocityBias) imported at the time
of Ready ON.
VelocityLimit_Negative Negative direction Ready ON | LREAL LIST_REA | This variable stores the address decreasing
speed limit value D_ONLY direction speed limit value.
VelocityLimit_OverOperation Operation setting at Ready ON | INT LIST_REA | This variable displays the operation when the
speed limit value (MC_VELOCITY | D_ONLY speed limit value is exceeded during control.
exceeded _LIMIT_MODE) « 0: Ignore (Ignore)
==~ Page 110 * 3: Immediate stop (ImmediateStop)
MC_VELOCITY_
LIMIT_MODE
VelocityLimit_Positive Positive direction Ready ON | LREAL LIST_REA | This variable stores the address increasing
speed limit value D_ONLY direction speed limit value.
VelocityOverride Speed override Operation | LREAL LIST_REA | This variable displays the velocity override
coefficient cycle D_ONLY factor.
Warning Axis warning detection | Immediatel | BOOL LIST_REA | This variable displays the axis warning status.
y D_ONLY * FALSE: No axis warning
* TRUE: Axis warning present
WarningID Axis warning code Immediatel | WORD(HEX) LIST_REA | This variable stores the warning code when an
y D_ONLY axis warning occurs.

*1 The stored value includes an error because a floating-point error occurs.
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AxisName.Cd. (Axis control data)

Variable name Name Import Type Attribute | Range
AccelerationOverride Acceleration override Operation | LREAL LIST_REA | This variable sets the acceleration override
coefficient cycle D_ONLY factor.
+ 0.01 to 10.00
Encoder_Connect Connection command | Operation BOOL LIST_REA | This variable switches the connection status of
cycle D_ONLY the virtual encoder axis input between valid/
invalid.
« FALSE: Invalid
* TRUE: Valid
Encoder_CounterDisable Counter disabled Operation | BOOL LIST_REA | This variable switches to the counter disable.
cycle D_ONLY « FALSE: Not executed
* TRUE: Executes the counter disable request
Encoder_InputValue Encoder input value Operation DINT LIST_REA | This variable sequentially sets the values used
cycle D_ONLY as the virtual encoder axis input values.
ErrorReset Axis error reset Service BOOL LIST_REA | This variable resets axis errors/warnings and
D_ONLY drive unit errors.
This variable becomes FALSE when the error
reset is completed.
« FALSE: Not executed
* TRUE: Executes the error reset
FollowupDisable Follow-up disabled Operation BOOL LIST_REA | This variable disables the follow-up.
cycle D_ONLY « FALSE: Not executed
* TRUE: Executes the counter disable request
Homing_ClearRequest Home position return Operation | BOOL LIST_REA | This variable clears the homing request.
request clear cycle D_ONLY Home position return request clear
(Homing_ClearRequest) becomes FALSE
automatically after Home position return request
(Homing_Request) is set to FALSE.
« FALSE: Not executed
« TRUE: Executes the homing request clear
HwStrokeLimit_Override Hardware stroke limit At start STRING(15) LIST_REA | This variable temporarily switches the hardware
override D_ONLY stroke limit check between valid/invalid.

« DISABLE: Check disabled

« ONLY_INSIDE: Disables the check only for
movement toward the setting range.

« Other than the above: No disabling request
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Variable name

Name

Import

Type

Attribute

Range

PosRestoration_Request_EraseA
bsPos

Absolute position
erased/restoration
request

Service

INT(MC_POS_R
ESTORATION_R
EQUEST)

== Page 115
MC_POS_REST
ORATION_REQ
UEST

LIST REA
D_ONLY

This variable executes the current position
restoration when the absolute position system is
enabled.

This variable is valid only when the current
position restoration status
(AxisName.Md.PosRestoration_Status) is "0:
Not executed (NotExecute)" or "1: Waiting
restoration request (WaitingRequest)". Even if
this variable is set after the restoration is
completed, the current position restoration is
not performed.

This variable is invalid when MELSERVO is
used for the drive unit. The controller
automatically checks the status of the drive unit
and restores the current position.

« 0: No processing (Auto)

« 1: Current position restoration execution

(RestorationRequest)

« 2: Current position restoration execution in
the state of absolute position erased
(RestorationRequest_EraseAbsPos)

When the current position restoration status

(AxisName.Md.PosRestoration_Status) is
"1: Waiting restoration request
(WaitingRequest)", check the device station
status, and if restoration is possible, set "1:
Current position restoration execution
(RestorationRequest). If the absolute
position is erased, set "2: Current position
restoration execution in the state of absolute
position erased
(RestorationRequest_EraseAbsPos)".

If "2: Current position restoration execution
in the state of absolute position erased
(RestorationRequest_EraseAbsPos)" is set,
the absolute position is erased, and after the
current position is restored, the homing
request (AxisName.Md.Homing_Request)
becomes TRUE.

*.

SwStrokeLimit_Override

Software stroke limit
override

At start

STRING(15)

LIST_REA
D_ONLY

This variable temporarily switches the software

stroke limit check between valid/invalid.

» DISABLE: Check disabled

« ONLY_INSIDE: Disables the check only for
movement toward the setting range.

« Other than the above: Check enabled (no
disabling request)

TorqueLimit_Negative

Negative direction
torque limit value

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable sets the negative direction torque
limit value.
+ 0.0 to 1000.0 [%]

TorqueLimit_Positive

Positive direction
torque limit value

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable sets the positive direction torque
limit value.
+ 0.0 to 1000.0 [%]

VelocityOverride

Speed override
coefficient

Operation
cycle

LREAL

LIST REA
D_ONLY

This variable sets the velocity override factor.
+ 0.00 to 10.00
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The variables that can be set and used as the axis variable differ for each axis type.

able for each axis type

The variables that can be set for each axis type are shown below.

BAxisName.AxisRef. (Axis information)
O: Settable, X: Not settable

AxisNo

Axis No.

StartlO

1/0 Number

BAxisName.PrConst. (Axis parameter constant)
O: Settable, X: Not settable

AddressOfStation Station address setting O O X X X
AxisType Axis type setting @] O O @] O
Encoder_AxisType Real encoder axis type setting X O X X X
Encoder_CounterDisableSignal Counter disabling signal X O X O X
Encoder_RingCout_LowerValue Encoder ring counter lower limit value X X X O X
Encoder_RingCout_UpperValue Encoder ring counter upper limit value X X X O X
HwStrokeLimit_FlIsSignal Upper limit signal O X O X X
HwStrokeLimit_RIsSignal Lower limit signal O X O X X
MasterSlave_Setting Master-slave operation setting O X X X X
OperationCycle Control cycle setting O O O O O
PositioningRange Positioning range O O O O @)
PosRestoration_AbsPosBase Absolute position reference setting O X X X X
PosRestoration_AbsPosEnable Absolute position management setting O O O @) @)
RingCount_Enable Ring counter enabled selection @] O O O @)
RingCount_LowerValue Ring counter lower limit value O O O O O
RingCount_UpperValue Ring counter upper limit value @) O O @) @)
SlaveEmulate_Enable Axis emulation enabled @) X X X X
SlaveObject Object data O @] X O X
TorqueLimit_Max Torque limit maximum value O X X X X
TorqueLimit_Negativelnitial Negative direction torque limit initial value O X X X X
TorqueLimit_Positivelnitial Positive direction torque limit initial value O X X X X
FastOperationMode High-speed mode setting @] O O @] O
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BAxisName.Pr. (Axis parameter)

Q: Settable, X: Not settable

Variable name Name Axis type
Real drive | Real Virtual Virtual Virtual
axis encoder drive axis | encoder link axis
axis axis
AccelerationLimit Acceleration limit value ©) X O X X
AccelerationZeroBehavior Operation selection at start acceleration/ @) X O X X
deceleration 0
CmdInPos_Width Command in-position width O X O X X
DecelerationLimit Deceleration limit value O X O X X
Drive_UnitConvRatioNum Driver unit conversion numerator @] @] X @] X
Drive_UnitConvRatioDen Driver unit conversion denominator O @] X @] X
ForcedStop_Signal Forced stop signal O X O X X
Homing_Required Home position return required or not O O O O O
JerkLimit Jerk limit value @) X O X X
OverrunOperation Operation setting at overrun O X @] X X
StartableAtUnhomed Start permission at home position return O O O O O
uncompleted
StopMode_Deceleration Deceleration at stop O X O X X
StopMode_DecelerationCurve Stop selection at deceleration to stop O X O X X
StopMode_General Stop selection at stop by factors @] X @] X X
StopMode_HwStrokeLimit Stop selection at hardware stroke limit error | O X @] X X
occurrence
StopMode_ServoOff Process selection at servo OFF command | O X @] X X
during operation
StopMode_SwStrokeLimit Stop selection at software stroke limit error | O X O X X
occurrence
StopOption_DriverTargetignored Driver command discard detection setting O X X X X
StopSignal Stop signal O X O X X
SwStrokeLimit_Lower Software stroke limit lower value O X O X X
SwStrokeLimit_Target Software stroke limit target O X O X X
SwStrokeLimit_Upper Software stroke limit upper value O X O X X
Unit_Position Position command unit O O O O O
Unit_PositionString Position command unit string O O O O O
Unit_Velocity Speed command unit O O O O O
VelocityBias Velocity bias value O X O X @)
VelocityLimit_Negative Negative direction speed limit value @) X O X X
VelocityLimit_OverOperation Operation setting at speed limit value O X O X X
exceeded
VelocityLimit_Positive Position direction speed limit value O X O X X
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BAxisName.Md. (Axis monitor data)

Q: Settable, X: Not settable

Variable name Name Axis type
Real drive | Real Virtual Virtual Virtual
axis encoder drive axis | encoder link axis
axis axis
AccelerationLimit Acceleration limit value X O X X
AccelerationOverride Acceleration override coefficient O X O X X
AccelerationZeroBehavior Operation selection at start acceleration/ O X X X
deceleration 0
ActualPosition Feedback position O O X X X
ActualVelocity Feedback speed O O X X X
Analyzing Analyzing O O O O O
AutoDeceleration Automatically decelerating O X O X X
AxisName Axis name O O O O @)
AxisStatus Axis status @) O O @) @)
BufferingFBs Number of buffering FBs O X O X X
CmdInPos Command in-position O X O X X
CmdInPos_Width Command in-position width O X O X X
CommandedAcceleration Specified acceleration @] X @] X X
CommandedDeceleration Specified deceleration O X O X X
CommandedJerk Specified jerk O X O X X
CommandedPosition Specified position O X @] X X
CommandedVelocity Specified speed O X @] X X
Cst_SetTorque Command current torque at torque O X X X X
command
Cst_TargetTorque Target torque at torque control @] X X X X
CumulativePosition Cumulative current position O O O O O
DecelerationLimit Deceleration limit value O X O X X
Drive_RPDO[1..64] RPDO (Motion system — Device station) @) X X X X
Mapping
Drive_TPDOI[1..64] TPDO (Device station — Motion system) O X X X X
Mapping
Drive_UnitConvRatioNum Driver unit conversion numerator O @] X X X
Drive_UnitConvRatioDen Driver unit conversion denominator O @] X X X
Driver_Mode Driver control mode O X X X X
Driver_ReadyOn Driver ready ON status O X X X X
Driver_ServoOn Driver servo ON status O X X X X
Driver_State Driver status O X X X X
DriverError Drive module error detection O X X X X
DriverErrorlD Drive module error code O X X X X
DriverErrorDetaillD Drive module error detail code @) X X X X
Encoder_Connected Connection status X X X O X
Encoder_CounterDisable Counter disabled X O X O X
Error Axis error detection O O O O @)
ErrorlD Axis error code @) O O @) @)
FeedMachinePosition Feed machine position @] X X X X
FollowupDisable Follow-up disabled O X X X X
ForcedStop_Released Forced stop cancelling O X O X X
ForcedStop_Signal Forced stop signal @) X O X X
Homing_Complete Home position return completed @] @] O O O
Homing_Request Home position return request O O O O O
Homing_Required Home position return required or not O O O O O
Homing_Status Home position return operation status @) X X X X
HwStrokeLimit_FIsStatus Upper limit signal status O X O X X
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Variable name Name Axis type
Real drive | Real Virtual Virtual Virtual
axis encoder drive axis | encoder link axis
axis axis

HwStrokeLimit_Override Hardware stroke limit override O X @] X X
HwStrokeLimit_RIsStatus Lower limit signal status O X O X X
InVelocity Target speed reached O X O X X
lo_PosActualValue Object data_PosActualValue O O X O X
lo_PosEncoderResolution Object data_PosEncoderResolution X @] X O X
lo_Statusword Object data_Statusword @] @] X X X
lo_TargetPos Object data_TargetPos O X O X X
lo_TargetVelocity Object data_TargetVelocity O X X X X
lo_TorqueActualValue Object data_TorqueActualValue O X X X X
lo_VelActualValue Object data_VelActualValue O X X X X
JerkLimit Jerk limit value O X O X X
MasterSlave_ReadyOnGroup Master-slave operation - axes group ready | O X X X X
OperationCycle Control cycle O O O O O
OverrunOperation Operation setting at overrun @] X @] X X
PosRestoration_Status Current position restoration status O O O O O
ProfilelD Execution profile ID No. O X O X O
SetAcceleration Command current acceleration @) X O X X
SetPosition Command current position O O O O O
SetVelocity Command current speed O X O O X
SlaveEmulate_Enable Axis emulating O X X X X
StartableAtUnhomed Start permission at home position return O O O

uncompleted
StopMode_Deceleration Deceleration at stop @] X @] X X
StopMode_DecelerationCurve Stop selection at deceleration to stop O X @] X X
StopMode_General Stop selection at stop by factors O X O X X
StopMode_HwStrokeLimit Stop selection at hardware stroke limiterror | O X O X X

occurrence
StopMode_ServoOff Process selection at servo OFF command | O X O X X

during operation
StopMode_SwStrokeLimit Stop selection at software stroke limit error | O X (@) X X

occurrence
StopOption_DriverTargetignored Driver command discard detection setting O X X X X
StopSignal Stop signal O X O X X
StopStatus Stop status @] X @] X X
SwStrokeLimit_Lower Software stroke limit lower value O X O X X
SwStrokeLimit_Override Software stroke limit override O X O X X
SwStrokeLimit_Target Software stroke limit target O X O X X
SwStrokeLimit_Upper Software stroke limit upper value @] X @] X X
TargetAcceleration Target acceleration O X @] X X
TargetDeceleration Target deceleration O X O X X
TargetVelocity Target speed O X O X X
TorqueLimit_Negative Negative direction torque limit value @] X X X X
TorqueLimit_Positive Positive direction torque limit value @) X X X X
Unit_Position Position command unit O O O O O
Unit_PositionDisplay Position command unit display O O O O O
Unit_PositionString Position command unit string O O O O O
Unit_Velocity Speed command unit O O O O O
Unit_VelocityDisplay Speed command unit display O O O O O
UselnGroup Using axes group O O O O @)
VelocityBias Velocity bias value O X O X O
VelocityLimit_Negative Negative direction speed limit value O X O X X
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VelocityLimit_OverOperation Operation setting at speed limit value O X O X X
exceeded

VelocityLimit_Positive Positive direction speed limit value O X O X X

VelocityOverride Speed override coefficient O X O X X

Warning Axis warning detection @] O O O O

WarningID Axis warning code @] O O O O

BAxisName.Cd. (Axis control data)
O: Settable, X: Not settable

AccelerationOverride Acceleration override coefficient O S O X X
Encoder_Connect Connection command X X X O X
Encoder_CounterDisable Counter disabled X O X O X
Encoder_InputValue Encoder input value X X X @] X
ErrorReset Axis error reset O O O O O
FollowupDisable Follow-up disabled O X X X X
Homing_ClearRequest Home position return request clear @] O O O O
HwsStrokeLimit_Override Hardware stroke limit override @] X O X X
PosRestoration_Request_EraseA | Absolute position erased/restoration O X X X X
bsPos request

SwsStrokeLimit_Override Software stroke limit override O X O X X
TorqueLimit_Negative Negative direction torque limit value O X X X X
TorqueLimit_Positive Positive direction torque limit value O X X X X
VelocityOverride Speed override coefficient O X O X X
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Axes group variables

The data type of axes group variables is expressed as AXES_GROUP.

Each axes group data type has the following members.

Member Data type Description Reference
name
AxesGroupRef | AXES_GROUP_REF The data structure for input/output of the Motion control FB. == Page 49
AxesGroupName.AxesGroup
Ref. (Axes group information)
Pr AXES_GROUP_PRM Stores the parameter data for the axes group. =5~ Page 49
Opens the default value at axes group variable generation. AxesGroupName.Pr. (Axes
Executes reimporting to the control even after axes group initialization. group parameter)
The timing to import to the control changes depending on the parameter.
Md AXES_GROUP_MONI Stores the monitor data for the axes group. == Page 51
Executes refresh in the fixed cycle for each monitor data. AxesGroupName.Md. (Axes
group monitor data)
Cd AXES_GROUP_CMD Stores the command data for axes group control. =5~ Page 55
Gets the newest value every control operation cycle and uses it for control. AxesGroupName.Cd. (Axes
group control data)

AxesGroupName.AxesGroupRef. (Axes group information)

Variable name Name Import Data type Attribute | Description
GroupNo Axes group No. — WORD(UINT) LIST_WRI | This variable sets the axes group No.
TE_BACK « 0: Not set
1 to 10000: Setting axes group No.
StartlO 1/0 Number — WORD(HEX) LIST_WRI | This variable sets the I/O Number.
TE_BACK
AxesGroupName.Pr. (Axes group parameter)
Variable name Name Import Data type Attribute | Description
AccelerationLimit Acceleration limit value | Ready ON | LREAL LIST_WRI | This variable sets the acceleration limit value.
TE_BACK | +0.0000, 0.0001 to 2147483647.0
*: When the acceleration/deceleration method
is set to "1: Acceleration/deceleration time-
fixed method (mcFixedTime)", limiting of the
acceleration calculated from the specified
acceleration/deceleration time is performed.
*: When set to "0.0000", limiting of the
acceleration is not performed.
*: When a real number less than 0.0001 is set,
the value is imported as "0.0000".
AccelerationZeroBehavior Operation selection at | Ready ON | INT LIST_WRI | This variable sets the behavior when "0.0" is set
start acceleration/ (MC_ACC_ZER | TE_BACK | as the acceleration, the deceleration, or the
deceleration 0 O_MODE) acceleration/deceleration time at start.
= Page 112 * -1: Error (Not started) (ACCError)
MC_ACC_ZERO * 1: Maximum acceleration/deceleration
_MODE (MaximumAcceleration)
Axis[1..16] Structuring axis Ready ON | AXIS_REF LIST_WRI | This variable sets the Axis No. (AxisNo) of Axis
=5~ Page 24 TE_BACK | information (AxisName.AxisRef) that configures
AxisName.AxisR the axes group.
ef. (Axis
information)
CmdInPos_Width Command in-position Ready ON | LREAL LIST_WRI | This variable sets the command in-position
width TE_BACK | width on the composite axis of the axes group.
« 0.0: Function disabled
+ 0.000000001 to 10000000000.0: Function
enabled
*: When a real number less than 0.000000001
is set, the value is imported as "0.0".
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Variable name Name Import Data type Attribute | Description

DecelerationLimit Deceleration limit Ready ON | LREAL LIST_WRI | This variable sets the deceleration limit value.
value TE_BACK | -+ 0.0000, 0.0001 to 2147483647.0

*: When the acceleration/deceleration method
is set to "1: Acceleration/deceleration time-
fixed method (mcFixedTime)", limiting of the
deceleration calculated from the specified
acceleration/deceleration time is performed.

*: When set to "0.0000", limiting of the
deceleration is not performed.

*: When a real number less than 0.0001 is set,
the value is imported as "0.0000".

JerkLimit Jerk limit value Ready ON | LREAL LIST_WRI | This variable sets the jerk limit value.

TE_BACK | -+ 0.0000, 0.0001 to 2147483647.0

*: When set to "0.0000", limiting of the jerk is
not performed.

*. When a real number less than 0.0001 is set,
the value is imported as "0.0000".

OverrunOperation Operation setting at Ready ON | INT LIST_WRI | This variable sets the operation performed
overrun (MC_DECEL_ST | TE_BACK | when the target position is exceeded during

OP_MODE) operation.
=5~ Page 112 * 1: Immediately stop (ImmediateStop)
MC_DECEL_ST
OP_MODE
StopMode_Deceleration Deceleration at stop Ready ON | LREAL LIST_WRI | This variable sets the deceleration/deceleration
TE_BACK | time at deceleration stop by stop cause
occurrence.

W\When using acceleration/deceleration method

specifying acceleration/deceleration

(acceleration/deceleration specification method)

+ 0.0000, 0.0001 to 2147483647.0

BWWhen using acceleration/deceleration method

specifying acceleration/deceleration time

(acceleration/deceleration time-fixed method)

+ 0.000000, 0.000001 to 8400.0

*: If this variable is set to "0.0", immediately
stops regardless of the setting of Operation
selection at start acceleration/deceleration 0
(AccelerationZeroBehavior)

*: Clamps by the upper limit value when the
upper limit value is the range at stop by
factors, and is treated as "0 (Immediate
stop)" when the lower limit value is the
range.

StopMode_DecelerationCurve Stop selection at Ready ON | INT LIST_WRI | This variable sets the operation performed
deceleration to stop (MC_STOP_CU TE_BACK | when a stop cause occurs during deceleration

RVE_MODE) (including a stop cause and automatic
=~ Page 112 deceleration).

MC_STOP_CUR * 1: Recreate deceleration curve
VE_MODE (OverrideCurve)

StopMode_ErrorinGroup Structuring axis Ready ON | INT LIST_WRI | During axes group operation, when the driver
operation selection at (MC_DECEL_ST | TE_BACK | servo is turned OFF on the structuring axis and
axis stop by factors OP_MODE) an immediate stop axis error occurs, this

==~ Page 112 variable sets the operation of the axis on which
MC_DECEL_ST an error has not occurred.
OP_MODE * 1: Immediate stop (ImmediateStop)

StopMode_General Stop selection at stop Ready ON | INT LIST_WRI | This variable sets the operation performed
by factors (MC_DECEL_ST | TE_BACK | when a stop cause occurs.

OP_MODE) * 1: Immediate stop (ImmediateStop)

==~ Page 112 « 2: Keep current acceleration/deceleration

MC_DECEL_ST (KeepCurrentAcc)

OP_MODE « 3: Alternative acceleration/deceleration
(AlternativeAcc)

*: Immediate stop will be executed when
executing an FB without deceleration

specification.
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Variable name Name Import Data type Attribute | Description

Unit_Position Position command unit | When DWORD(HEX) LIST_WRI | This variable sets the position command unit to
axes group TE_BACK | be used in the Motion control.
is valid * 00000000H: pulse

+ 00010000H: m

« FD010000H: mm

« FA010000H: um

« F7010000H: nm

* 00410000H: degree

« FD410000H: x103degree
« FA410000H: x10®degree
« 00B40000H: Revolution

+ 00CO0000H: inch

* OOFFOO0OOH: arbitrary unit

Unit_PositionString Position command unit | When WSTRING(31) LIST_WRI | This variable sets the command unit to be used
string axes group TE_BACK | in the Motion control as a character string.
is valid This variable is set when Position command unit
(Unit_Position) is set to "00FFO000H: arbitrary
unit".
Unit_Velocity Velocity command unit | When DWORD(HEX) LIST_WRI | This variable sets the velocity command unit to
axes group TE_BACK | be used in the Motion control.
is valid + 00000300H: U/s

+ 00004700H: U/min
» FDO00300H: U/ms
» FAOOO300H: U/us
+ F7000300H: U/ns

VelocityBias Velocity bias value Ready ON | LREAL LIST WRI This variable sets the velocity bias value for

TE BACK each axes group.

+ 0.0000, 0.0001 to 2500000000.0

*:In case of "0.0000", the velocity bias is
invalid.

VelocityLimit Speed limit value Ready ON | LREAL LIST_WRI | This variable sets the speed limit value of the
TE_BACK | axes group.
+ 0.0001 to 2500000000.0

AxesGroupName.Md. (Axes group monitor data)

Variable name Name Import Data type Attribute | Description
AccelerationLimit Acceleration limit value | Ready ON | LREAL LIST_REA | This variable stores the acceleration limit value.
D_ONLY

AccelerationOverride Acceleration override Operation | LREAL LIST_REA | This variable stores the acceleration override
coefficient cycle D_ONLY factor.

AccelerationZeroBehavior Operation selection at | Ready ON | INT LIST_REA | This variable sets the behavior when "0.0" is set
start acceleration/ (MC_ACC_ZER D_ONLY as the acceleration, the deceleration, or the
deceleration 0 O_MODE) acceleration/deceleration time at start.

=5~ Page 112 « -1: Error (Not started) (ACCError)
MC_ACC_ZERO * 1: Maximum acceleration/deceleration
_MODE (MaximumAcceleration)
ActualVelocity Feedback speed Operation | LREAL LIST_REA | This variable stores the actual velocity.
cycle D_ONLY This velocity is the vector speed of the actual
(GroupEna velocity of the structuring axes.
ble) The value becomes more than "0.0" regardless
of the movement direction of the structuring
axes.

Stores "0.0" when the axes group is invalid.

Analyzing Analyzing Operation | BOOL LIST_REA | This variable displays the status of positioning
cycle D_ONLY processing of the axes group.

* FALSE: Not analyzing

* TRUE: Analyzing
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Variable name

Name

Import

Data type

Attribute

Description

AutoDeceleration

Automatically
decelerating

Operation
cycle

BOOL

LIST REA
D_ONLY

This variable displays the status of automatic
decelerating.

TRUE is stored while the auto deceleration
processing is being performed.

When the multiple start is executed, this
variable becomes TRUE while the auto
deceleration processing is being performed
during the last positioning point execution.
This variable becomes FALSE when the control
change is performed.

« FALSE: Not during auto deceleration

* TRUE: During auto deceleration

Axis[1..16]

Structuring axis

At system
start

AXIS_REF

[~ Page 24
AxisName.AxisR
ef. (Axis
information)

LIST_REA
D_ONLY

This variable sets the Axis No. (AxisNo) of Axis
information (AxisName.AxisRef) that configures
the axes group.

BufferingFBs

Number of buffering
FBs

Operation
cycle

INT

LIST_REA
D_ONLY

This variable displays the number of buffering
FBs (0 to 2).

CmdInPos

Command in-position

Operation
cycle

BOOL

LIST_REA
D_ONLY

This variable indicates whether the remaining

distance to the target position is equal to or less

than Command in-position width

(AxesGroupName.Md.CmdInPos_Width).

* FALSE: More than Command in-position
width

* TRUE: Less than Command in-position width

CmdInPos_Width

Command in-position
width

Ready ON

LREAL

LIST_REA
D_ONLY

This variable displays the command in-position
width on the composite axis of the axes group.
The value displayed is the imported setting
value of Command in-position width
(AxesGroupName.Pr.CmdInPos_Width).
When the value of Command in-position width
(AxesGroupName.Md.CmdInPos_Width) is
"0.0", the command in-position function of the
axes group is disabled.

CommandedAcceleration

Specified acceleration

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the acceleration specified
by the user. (Unit: U/s?)

When the acceleration/deceleration method is
set to "1: Acceleration/deceleration time-fixed
method (mcFixedTime)", this variable stores the
specified acceleration/deceleration time. (Unit:
s)

CommandedDeceleration

Specified deceleration

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the acceleration specified
by the user. (Unit: U/s?)

When the acceleration/deceleration method is
set to "1: Acceleration/deceleration time-fixed
method (mcFixedTime)", it is an illegal value.

CommandedJerk

Specified jerk

Operation
cycle

LREAL

LIST_REA
D_ONLY

This variable stores the jerk specified by the
user. (Unit: U/s®)

CommandedVelocity

Specified speed

Operation
cycle
(GroupEna
ble)

LREAL

LIST_REA
D_ONLY

This variable stores the specified speed
imported to the operation Motion control FB
being controlled.

Stores "0.0" after the control is completed.

*: When Speed mode (VelocityMode) is set to
Reference axis speed
(ReferenceAxisSpeed) or Long axis speed
(LongAxisSpeed) for linear interpolation
control, stores Specified speed of the
applicable axis.

DecelerationLimit

Deceleration limit
value

Ready ON

LREAL

LIST_REA
D_ONLY

This variable stores the deceleration limit value.

Error

Axes group error
detection

Immediatel
y

BOOL

LIST_REA
D_ONLY

This variable displays the axes group error
status.

» FALSE: No axes group error

* TRUE: Axes group error present

ErrorlD

Axes group error code

Immediatel
y

WORD(HEX)

LIST_REA
D_ONLY

This variable displays the error code of the
generated axes group error.
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Variable name Name Import Data type Attribute | Description
GroupName Axes group name At system | WSTRING(127) LIST_REA | This variable stores the axes group name.
start D_ONLY
GroupStatus Axes group status Operation | INT LIST_REA | This variable displays the axes group status.
cycle (MC_AXES_GR | D_ONLY * -1: Axes group variable not initialized/Axes
OUP_STATUS) group parameter error (Invalid)
== Page 109 + 0: Axes group disabled (GroupDisabled)
MC_AXES_GRO * 1: Stopping on error (GroupErrorStop)
UP_STATUS + 2: Decelerating to stop (GroupStopping)
* 4: Standby (GroupStandby)
* 5: Operating (GroupMoving)
InterpolationAxes Interpolation axes Operation | DWORD(HEX) LIST_REA | This variable displays the structuring axis that is
cycle D_ONLY executing the interpolation control in the axes
group as a bit.
InVelocity Target speed reached | Operation | BOOL LIST_REA | This variable displays whether the target
cycle D_ONLY velocity has been reached or not.
* FALSE: Not reached
* TRUE: Reached
JerkLimit Jerk limit value Ready ON | LREAL LIST_REA | This variable stores the jerk limit value.
D_ONLY
NumberOfAxes Number of structuring | At system | INT LIST_REA | This variable displays the number of structuring
axes start D_ONLY axes in the axes group.
OverrunOperation Operation setting at Ready ON | INT LIST_REA | This variable displays the input status of the
overrun (MC_DECEL_ST | D_ONLY overrun operation setting.
OP_MODE) * 1: Immediately stop (ImmediateStop)
==~ Page 112
MC_DECEL_ST
OP_MODE
SetAcceleration Set current Operation LREAL LIST_REA | This variable stores the set current acceleration
acceleration cycle D_ONLY (the acceleration calculated from the difference
of the set velocity). (Unit: U/s?)
The sign indicates whether acceleration or
deceleration is in progress.
"0.0" is stored when the target velocity is
reached.
+ 0.0: During stop or fixed-speed
* Plus sign: During acceleration
« Minus sign: During deceleration
*:  The stored value includes an error because
a floating-point error occurs.
SetVelocity Set velocity Operation | LREAL LIST_REA | During axes group operation, this variable
cycle D_ONLY stores the set output velocity.
(GroupEna The value becomes more than "0.0" regardless
ble) of the movement direction of the structuring
axis.
Stores "0.0" after the control is completed.
*: When Speed mode (VelocityMode) is set to
Reference axis speed
(ReferenceAxisSpeed) or Long axis speed
(LongAxisSpeed) for linear interpolation
control, stores the absolute value of the set
velocity of the applicable axis.
StopMode_Deceleration Deceleration at stop Ready ON | LREAL LIST_REA | This variable displays the input status of
D_ONLY deceleration at stop.
StopMode_DecelerationCurve Stop selection at Ready ON | INT LIST_REA | This variable displays the input status of stop
deceleration to stop (MC_STOP_CU D_ONLY selection at deceleration to stop.
RVE_MODE) * 1: Recreate deceleration curve
= Page 112 (OverrideCurve)
MC_STOP_CUR
VE_MODE
StopMode_ErrorinGroup Structuring axis Ready ON | INT LIST_REA | This variable displays the input status of
operation selection at (MC_DECEL_ST | D_ONLY structuring axis operation selection at axis stop
axis stop by factors OP_MODE) by factors.
==~ Page 112 * 1: Immediate stop (ImmediateStop)
MC_DECEL_ST
OP_MODE
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Variable name Name Import Data type Attribute | Description
StopMode_General Stop selection at stop Ready ON | INT LIST_REA | This variable displays the input status of stop
by factors (MC_DECEL_ST | D_ONLY selection at stop by factors.
OP_MODE) * 1: Immediate stop (ImmediateStop)
== Page 112 + 2: Keep current acceleration/deceleration
MC_DECEL_ST (KeepCurrentAcc)
OP_MODE « 3: Alternative acceleration/deceleration
(AlternativeAcc)
TargetAcceleration Target acceleration Operation | LREAL LIST_REA | This variable stores the maximum acceleration
cycle D_ONLY used during acceleration. (Unit: U/s?)
TargetDeceleration Target deceleration Operation | LREAL LIST_REA | This variable stores the maximum deceleration
cycle D_ONLY used during acceleration. (Unit: U/sz)
TargetVelocity Target velocity Operation | LREAL LIST_REA | This variable stores the actual target velocity
cycle D_ONLY whose override and velocity limit value are
(GroupEna considered.
ble) The value becomes more than "0.0" regardless
of the movement direction of the structuring
axis.
Stores "0.0" after the control is completed.
*: When Speed mode (VelocityMode) is set to
Reference axis speed
(ReferenceAxisSpeed) or Long axis speed
(LongAxisSpeed) for linear interpolation
control, stores the target velocity of the
applicable axis.
Unit_Position Position command unit | Ready ON | DWORD(HEX) LIST_REA | This variable displays the position command
D_ONLY unit to be used in the Motion control.
» 00000000H: pulse
+ 00010000H: m
* FDO10000H: mm
+ FAO10000H: pm
+ F7010000H: nm
* 00410000H: degree
« FD410000H: x10-3degree
« FA410000H: x108degree
« 00B40000H: Revolution
+ 00C00000H: inch
« 00OFFOO00OH: arbitrary unit
Unit_PositionDisplay Position command unit | Ready ON | WSTRING(31) LIST_REA | This variable displays the currently controlled
display D_ONLY position command unit as a character string.
Unit_PositionString Position command unit | Ready ON | WSTRING(31) LIST_REA | When Position command unit
string D_ONLY (AxesGroupName.Pr.Unit_Position) is set to
"00FFO00OQH: arbitrary unit", this variable
displays the currently controlled position
command unit set in Position command unit
string (AxesGroupName.Pr.Unit_PositionString)
as a character string.
Unit_Velocity Velocity command unit | Ready ON | DWORD(HEX) LIST_REA | This variable displays the velocity command
D_ONLY unit to be used in the Motion control.
» 00000300H: U/s
+ 00004700H: U/min
« FDOO0300H: U/ms
« FAOOO300H: U/ps
« F7000300H: U/ns
Unit_VelocityDisplay Velocity command unit | Ready ON | WSTRING(31) LIST_REA | This variable outputs the currently controlled
display D_ONLY velocity command unit as a character string.
VelocityBias Velocity bias value Ready ON | LREAL LIST_REA | This variable stores the setting value of velocity
D_ONLY bias value (AxesGroupName.Pr.VelocityBias)
imported at Ready ON.
VelocityLimit Speed limit value Ready ON | LREAL LIST_REA | This variable stores the speed limit value of the
D_ONLY axes group.
VelocityOverride Speed override Operation | LREAL LIST_REA | This variable displays the velocity override
coefficient cycle D_ONLY factor.
Warning Axes group warning Immediatel | BOOL LIST_REA | This variable displays the axis warning status.
detection y D_ONLY » FALSE: No axes group warning
» TRUE: Axes group warning present
WarninglD Axes group warning Immediatel | WORD(HEX) LIST_REA | This variable stores the warning code when an
code y D_ONLY axes group warning occurs.
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AxesGroupName.Cd. (Axes group control data)

Variable name Name Import Data type Attribute | Description
AccelerationOverride Acceleration override Operation | LREAL LIST_REA | This variable sets the acceleration override
coefficient cycle D_ONLY factor.
+ 0.01 to 10.00
ErrorReset Axes group error reset | Service BOOL LIST_REA | This variable resets axes group errors and
D_ONLY warnings.
* FALSE: Not executed
« TRUE: Executes the error reset
VelocityOverride Speed override Operation | LREAL LIST_REA | This variable sets the velocity override factor.
coefficient cycle D_ONLY + 0.00 to 10.00
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System variables

The data type of system variables is expressed as SYSTEM type.

The system data type has the following members.

Member Data type Description Reference

name

PrConst SYS_CONST Stores the parameter data (constant) for the system. I~ Page 56
Opens the setting value at system variable initialization. System.PrConst. (System
Does not execute reimporting to the control after system variable initialization. parameter constant)

Pr SYS_PRM Stores the parameter data for the system. =5~ Page 59 System.Pr.
Opens the setting value at system variable initialization. (System parameter)
The timing to import to the control changes depending on the parameter.

Md SYS_MONI Stores the monitor data for the system. ==~ Page 60 System.Md.
Executes refresh in the fixed cycle for each monitor data. (System monitor data)

Cd SYS_CMD Stores the command data for the system. ==~ Page 64 System.Cd.
Gets the newest value from each Motion service processing control and uses it | (System control data)
for control.

LoggingRef LOGGING_REF[1..10] The data structure for input/output of the logging control function block. =5~ Page 65

System.LoggingRef.

System.PrConst. (System parameter constant)

Variable name Name Import Data type Attribute | Description
Addon_AbsSystem Add-on AbsSystem At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
parameter start == Page 80 TE_BACK | memory used in Add-on AbsSystem parameter
ADDON_PARAM (Addon_AbsSystem).
Addon_Axis Add-on Axis parameter | At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
start =5~ Page 80 TE_BACK | memory used in Add-on Axis parameter
ADDON_PARAM (Addon_Axis).
Addon_ExternalSignal Add-on ExternalSignal | At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
parameter start ==~ Page 80 TE_BACK | memory used in Add-on ExternalSignal
ADDON_PARAM parameter (Addon_ExternalSignal).
Addon_FileTransfer Add-on FileTransfer At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
parameter start =5~ Page 80 TE_BACK | memory used in Add-on FileTransfer parameter
ADDON_PARAM (Addon_FileTransfer).
Addon_Logging Add-on Logging At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
parameter start ==~ Page 80 TE_BACK | memory used in Add-on Logging parameter
ADDON_PARAM (Addon_Logging).
Addon_MotionControl_AxisFilter Add-on At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
MotionControl_AxisFilt | start =" Page 80 TE_BACK | memory used in Add-on
er parameter ADDON_PARAM MotionControl_AxisFilter parameter
(Addon_MotionControl_AxisFilter).
Addon_MotionControl_General Add-on At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
MotionControl_Genera | start =" Page 80 TE_BACK | memory used in Add-on MotionControl_General
| parameter ADDON_PARAM parameter (Addon_MotionControl_General).
Addon_MotionControl_Sync Add-on At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
MotionControl_Sync start =~ Page 80 TE_BACK | memory used in Add-on MotionControl_Sync
parameter ADDON_PARAM parameter (Addon_MotionControl_Sync).
Addon_MotionEngine Add-on MotionEngine | Atsystem | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
parameter start =5~ Page 80 TE_BACK | memory used in Add-on MotionEngine
ADDON_PARAM parameter (Addon_MotionEngine).
Addon_MotionEventHist Add-on At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
MotionEventHist start == Page 80 TE_BACK | memory used in Add-on MotionEventHist
parameter ADDON_PARAM parameter (Addon_MotionEventHist).
Addon_NetworkDriver_CCIETSN | Add-on At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
NetworkDriver_CCIET | start =5~ Page 80 TE_BACK | memory used in Add-on
SN parameter ADDON_PARAM NetworkDriver_CCIETSN parameter
(Addon_NetworkDriver_CCIETSN).
Addon_PackagingApp Add-on PackagingApp | At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
parameter start =5~ Page 80 TE_BACK | memory used in Add-on PackagingApp

ADDON_PARAM

parameter (Addon_PackagingApp).
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Variable name Name Import Data type Attribute | Description
Addon_PlIcInstruction Add-on Plcinstruction At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
parameter start =5~ Page 80 TE_BACK | memory used in Add-on PlcInstruction
ADDON_PARAM parameter (Addon_PIciInstruction).
Addon_ProfileControl Add-on ProfileControl | At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
parameter start == Page 80 TE_BACK | memory used in Add-on ProfileControl
ADDON_PARAM parameter (Addon_ProfileControl).
Addon_Program_ST Add-on Program_ST At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
parameter start =5~ Page 80 TE_BACK | memory used in Add-on Program_ST
ADDON_PARAM parameter (Addon_Program_ST).
Addon_ServoDriver_CANopen Add-on At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
ServoDriver_CANopen | start =5~ Page 80 TE_BACK | memory used in Add-on ServoDriver_CANopen
parameter ADDON_PARAM parameter (Addon_ServoDriver_CANopen).
Addon_ServoSystemRecorder Add-on At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
ServoSystemRecorder | start ==~ Page 80 TE_BACK | memory used in Add-on ServoSystemRecorder
parameter ADDON_PARAM parameter (Addon_ServoSystemRecorder).
Addon_SignallO Add-on SignallO At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
parameter start =~ Page 80 TE_BACK | memory used in Add-on SignallO parameter
ADDON_PARAM (Addon_SignallO).
BuffermemoryRefreshCycle Buffer memory refresh | At system | CYCLE_PARAM | LIST_WRI | This variable specifies each setting value for the
cycle setting start =" Page 80 TE_BACK | buffer memory refresh cycle.
CYCLE_PARAM Setting and operations specific to Buffer
memory refresh cycle setting
(BuffermemoryRefreshCycle) are shown below.
HCycle setting (Cycle)
« 0: Synchronizes with the basic cycle of
network
+ -110001 to -118192: Multiplication by n of the
first operation cycle (1 to 8192)
CoRecordingEnable Co-recording setting At system | BOOL LIST_WRI | This variable sets whether to enable/disable co-
start TE_BACK | recording.
» FALSE: Not used
* TRUE: Used
EventHistoryCpu_Exclude Event excluding CPU At system | STRING(255) LIST_WRI | This variable sets an event code to have not
event history start TE_BACK | register an event to the CPU module.
EventHistoryMotion_Capacity Motion event history At system | INT LIST_WRI | This variable sets the size of the event history
capacity start TE_BACK | file.
* 1 to 2048 [kbyte]
EventHistoryMotion_Exclude Motion event history At system | STRING(255) LIST_WRI | This variable sets an event code to have not
excluded event start TE_BACK | register an event to the motion system.
EventHistoryMotion_Path Motion event history At system | STRING(127) LIST_WRI | This variable sets the store destination of the
path start TE_BACK | event history file.
ExcludeWarning Excluded warning At system | STRING(255) LIST_WRI | This variable sets a warning to not be detected.
start TE_BACK | <Example>
* "": Not set
* "0x1000, 0x1001":
Will not detect warnings 0x1000 and 0x1001.
* "0x1000-0x1010":
Will not detect warnings 0x1000 to 0x1010.
FastOperationMode High-speed mode At system | WORD(HEX) LIST_WRI | This variable switches the operation process of
setting start TE_BACK | the entire system to high-speed mode.
» 50EFH: High-speed mode
+ Others: Normal mode
FileTransfer_AcFile_Ich File transfer access At system | WORD(HEX) LIST_REA | This variable sets the access control for files in
control (File in latch start D_ONLY the latch drive.
drive) +» 0: Read protected/write protected
+» 1: Read protected/write permitted
* 2: Read permitted/write protected
+ 3: Read permitted/write permitted
FileTransfer_AcFile_ram File transfer access At system | WORD(HEX) LIST_REA | This variable sets the access control for files in
control (File in RAM start D_ONLY the RAM drive.

drive)

* 0: Read protected/write protected
* 1: Read protected/write permitted
* 2: Read permitted/write protected
* 3: Read permitted/write permitted
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Variable name Name Import Data type Attribute | Description
FileTransfer_AcFile_rom File transfer access At system | WORD(HEX) LIST_REA | This variable sets the access control for files in
control (File in user start D_ONLY the user drive.
drive) + 0: Read protected/write protected
* 1: Read protected/write permitted
* 2: Read permitted/write protected
+ 3: Read permitted/write permitted
FileTransfer_AcFile_sdc File transfer access At system | WORD(HEX) LIST_REA | This variable sets the access control for files in
control (File in SD start D_ONLY the SD memory card.
memory card) + 0: Read protected/write protected
* 1: Read protected/write permitted
+ 2: Read permitted/write protected
+ 3: Read permitted/write permitted
FileTransfer_AcFile_sys File transfer access At system | WORD(HEX) LIST_REA | This variable sets the access control for files in
control (File in system | start D_ONLY the system drive.
drive) * 0: Read protected/write protected
* 1: Read protected/write permitted
* 2: Read permitted/write protected
+ 3: Read permitted/write permitted
FileTransfer_AcLabel File transfer access At system | WORD(HEX) LIST_REA | This variable sets the access control for labels.
control (Label) start D_ONLY * 0: Read protected/write protected
* 1: Read protected/write permitted
* 2: Read permitted/write protected
+ 3: Read permitted/write permitted
FileTransfer_LogCapacity File transfer log At system | INT LIST_WRI | This variable sets the log file capacity.
capacity start TE_BACK * -1 to 2048 [kbyte]
LabelMemorySize Label memory size At system | INT LIST_WRI | This variable sets the label memory size.
start TE_BACK | < 128 to 8192 [kbyte]
Link_MotionStationRefreshType Refresh method of Atsystem | INT LIST_WRI | This variable sets the send/receive data refresh
send/receive data at start (MC_STATION_ | TE_BACK | method for the Motion control station.
Motion control station REFRESH_MOD * 0: Response preferred method
E) (EmphasisResponse)
=5~ Page 113 * 1: Operation cycle preferred method
MC_STATION_R (EmphasisOperationCycle)
EFRESH_MODE
Logging_AutoLoggingEnable Auto logging enabled At system | BOOL LIST_REA | This variable sets whether the auto logging
start D_ONLY function is prohibited or allowed when logging
setting files are stored in the SD memory card.
* FALSE: Prohibited
* TRUE: Allowed
MeasuresPrograms Measurement flag for At system | BOOL LIST_WRI | This variable sets whether to measure the
program information start TE_BACK | program execution time, program execution
number, and program execution status.
The measurement data is stored in the
PROGRAM_INFO structure of each program.
» FALSE: Do not measure
* TRUE: Measure
MultiThreadMode For manufacturer At system | WORD(HEX) LIST_WRI | —
setting start TE_BACK
OperationCycle[1] Operation cycle setting | At system | CYCLE_PARAM | LIST_WRI | This variable sets the first operation cycle.
start =5~ Page 80 TE_BACK | Setting and operations specific to Operation
CYCLE_PARAM cycle setting (OperationCycle[1]) are shown
below.
HCycle setting (Cycle)
+ 0: Synchronizes with the basic cycle of
network
SoftReboot_Enable Soft reboot enabled At system | BOOL LIST_WRI | This variable sets whether software reboot
start TE_BACK | execution is allowed or prohibited.

When prohibited, the software reboot is not
executed.

« FALSE: Prohibited

* TRUE: Allowed
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System.Pr. (System parameter)

Variable name Name

Import

Data type

Attribute

Description

ForcedStop_Signal All axes forced stop

signal

Ready ON

SIGNAL_SELEC
T

== Page 79
SIGNAL_SELEC
T (Signal select)

LIST_WRI
TE_BACK

This variable sets the signal to use the all axes

forced stop.

Settings and operations specific to All axes

forced stop signal (ForcedStop_Signal) are

shown below.

HI/O Number (StartlO)

Ignores the input value.

WTarget (Target)

If Target is not set, signal disabled is determined

and the signal undetection status is always set.

Data type can only be set to [VAR], [DEV], and

[CONST].

*: If an unusable data type is set, "Out of
Parameter Range (System) (error code:
1D82H)" occurs.

HSignal detection method (Detection)

Allows detection at the following setting level

only.

« 0: Detection at TRUE (HighLevel)
+ 1: Detection at FALSE (LowLevel)

*:  If edge detection specification is set, "Out of
Parameter Range (System) (error code:
1D82H)" occurs.

BMCompensation time (CompensationTime)

Ignores the input value.

WFilter time (FilterTime)

The setting range is "0.0 to 5.0 [s]".

*: If a value outside the range is set, "Out of
Filter Time Setting Range of System Signal
Warning (warning code: OFOFH)" occurs
and Filter time is operated at "0.0".

StopMode_All Stop selection at all

axes stop by factors

Ready ON

INT
(MC_DECEL_ST
OP_MODE)

==~ Page 112
MC_DECEL_ST
OP_MODE

LIST WRI
TE_BACK

This variable sets whether to stop immediately
or decelerate to stop when an all axes stop
cause occurs.
* 1: Immediate stop (ImmediateStop)
« 2: Keep current acceleration/deceleration
(KeepCurrentAcc)
« 3: Alternative acceleration/deceleration
(AlternativeAcc)
Immediate stop will be executed when
executing an instruction without
deceleration specification.

*.

StopMode_AllDeceleration Deceleration at all

axes stop

Ready ON

LREAL

LIST_WRI
TE_BACK

This variable sets the deceleration/deceleration
time at deceleration stop when an all axes stop
cause occurred.

EWhen using acceleration/deceleration method
specifying acceleration/deceleration
(acceleration/deceleration specification method)
+ 0.0000, 0.0001 to 2147483647.0

BWWhen using acceleration/deceleration method
specifying acceleration/deceleration time
(acceleration/deceleration time-fixed method)

+ 0.000000, 0.000001 to 8400.0

*: If this variable is set to "0", immediately
stops regardless of the setting of Operation
selection at start acceleration/deceleration 0
(AccelerationZeroBehavior).

Clamps by the upper limit value when the
upper limit value is the range at stop by
factors, and is treated as "0 (Immediate
stop)" when the lower limit value is the
range.
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System.Md. (System monitor data)

Variable name Name Import Data type Attribute | Description
Addon_AbsSystem Add-on AbsSystem Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor == Page 80 D_ONLY the memory used in Add-on AbsSystem
ADDON_MONI parameter (Addon_AbsSystem).
Addon_Axis Add-on Axis monitor Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
== Page 80 D_ONLY the memory used in Add-on Axis parameter
ADDON_MONI (Addon_AXxis).
Addon_ExternalSignal Add-on ExternalSignal | Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor =5~ Page 80 D_ONLY the memory used in Add-on ExternalSignal
ADDON_MONI parameter (Addon_ExternalSignal).
Addon_FileTransfer Add-on FileTransfer Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor ==~ Page 80 D_ONLY the memory used in Add-on FileTransfer
ADDON_MONI parameter (Addon_FileTransfer).
Addon_Logging Add-on Logging Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor ==~ Page 80 D_ONLY the memory used in Add-on Logging parameter
ADDON_MONI (Addon_Logging).
Addon_MotionControl_AxisFilter Add-on Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
MotionControl_AxisFilt ==~ Page 80 D_ONLY the memory used in Add-on
er monitor ADDON_MONI MotionControl_AxisFilter parameter
(Addon_MotionControl_AxisFilter).
Addon_MotionControl_General Add-on Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
MotionControl_Genera =~ Page 80 D_ONLY the memory used in Add-on
| monitor ADDON_MONI MotionControl_General parameter
(Addon_MotionControl_General).
Addon_MotionControl_Sync Add-on Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
MotionControl_Sync = Page 80 D_ONLY the memory used in Add-on
monitor ADDON_MONI MotionControl_Sync parameter
(Addon_MotionControl_Sync).
Addon_MotionEngine Add-on MotionEngine | Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor =" Page 80 D_ONLY the memory used in Add-on MotionEngine
ADDON_MONI parameter (Addon_MotionEngine).
Addon_MotionEventHist Add-on Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
MotionEventHist =~ Page 80 D_ONLY the memory used in Add-on MotionEventHist
monitor ADDON_MONI parameter (Addon_MotionEventHist).
Addon_NetworkDriver_CCIETSN | Add-on Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
NetworkDriver_CCIET == Page 80 D_ONLY the memory used in Add-on
SN monitor ADDON_MONI NetworkDriver_CCIETSN parameter
(Addon_NetworkDriver_CCIETSN).
Addon_PackagingApp Add-on PackagingApp | Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor =5~ Page 80 D_ONLY the memory used in Add-on PackagingApp
ADDON_MONI parameter (Addon_PackagingApp).
Addon_PlIclnstruction Add-on PlcInstruction Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor ==~ Page 80 D_ONLY the memory used in Add-on PlcInstruction
ADDON_MONI parameter (Addon_Plclnstruction).
Addon_ProfileControl Add-on ProfileControl | Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor =5~ Page 80 D_ONLY the memory used in Add-on ProfileControl
ADDON_MONI parameter (Addon_ProfileControl).
Addon_Program_ST Add-on Program_ST Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor ==~ Page 80 D_ONLY the memory used in Add-on Program_ST
ADDON_MONI parameter (Addon_Program_ST).
Addon_ServoDriver_CANopen Add-on Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
ServoDriver_CANopen ==~ Page 80 D_ONLY the memory used in Add-on
monitor ADDON_MONI ServoDriver_CANopen parameter
(Addon_ServoDriver_CANopen).
Addon_ServoSystemRecorder Add-on Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
ServoSystemRecorder =" Page 80 D_ONLY the memory used in Add-on
monitor ADDON_MONI ServoSystemRecorder parameter
(Addon_ServoSystemRecorder).
Addon_SignallO Add-on SignallO Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor =" Page 80 D_ONLY the memory used in Add-on SignallO parameter
ADDON_MONI (Addon_SignallO).
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Variable name Name Import Data type Attribute | Description
Addon_SimpleMotion Add-on SimpleMotion Service ADDON_MONI LIST_REA | This variable displays the maximum capacity for
monitor =5~ Page 80 D_ONLY the memory used in Add-on SimpleMotion
ADDON_MONI parameter (Addon_SimpleMotion).
BackupRestoreStatus Backup restore Service INT LIST_REA | This variable displays the status of backup
information D_ONLY restore.
 0: Backup restore not executed
* 1: Backup stop required
* 2: Backup stop
* 3: Backup stop cancelled
* 4: Restored data saving
+ 5: Restored data saving completed
BuffermemoryFreeMcfbArea Buffer memory MCFB | Immediatel | DWORD(UDINT) | LIST_REA | This variable displays the number of unused
communication area y D_ONLY points of the Motion control FB area.
free size
BuffermemoryRefreshCycle Buffer memory refresh | Immediatel | CYCLE_MONI LIST_REA | This variable stores each monitor value for the
cycle monitor y =5~ Page 80 D_ONLY buffer memory refresh cycle.
CYCLE_MONI
CoRecordingStatus Co-recordingoperation | Service INT LIST_REA | This variable displays the operation status of
status (MC_CO_RECO | D_ONLY co-recording.
RDING_STATUS + 0: Stopped (CoRecordingStopping)
) * 1: In operation (CoRecordingEnable)
== Page 114
MC_CO_RECO
RDING_STATUS
Error Motion system error Immediatel | BOOL LIST_REA | This variable displays the error status.
detection y D_ONLY * FALSE: No error
* TRUE: Error present
ErrorlD Latest Motion system Immediatel | WORD(HEX) LIST_REA | This variable displays the latest error code.
error code y D_ONLY
EventHistoryMotion_ClearStatus Motion event history Service INT LIST_REA | This variable displays the execution status of
clear executing state (MC_EXECUTIO | D_ONLY the event history clear.
N_STATE) + 0: Waiting execution request (Ready)
==~ Page 113 * 1: Executing (Executing)
MC_EXECUTIO + 2: Execution completed (Done)
N_STATE « -1: Error occurrence (Error_)
EventHistoryMotion_Path Motion event history At system | STRING(127) LIST_REA | This variable stores the store destination
path start D_ONLY (absolute path) of the event history file.
FileTransfer_State File transfer executing | Service INT LIST_REA | This variable displays the execution state of the
state (MC_EXECUTIO | D_ONLY file transfer.
N_STATE) « 0: Waiting execution request (Ready)
=" Page 113 « 1: Executing (Executing)
MC_EXECUTIO « -1: Error occurrence (Error_)
N_STATE
ForcedStop_Released Forced stop cancelling | Operation | BOOL LIST_REA | This variable displays the forced stop cancel
cycle D_ONLY status.
« FALSE: All axes forced stop
« TRUE: All axes forced stop release
ForcedStop_Signal All axes forced stop Ready ON | SIGNAL_SELEC | LIST_REA | This variable displays the input status of the All
signal T D_ONLY axes forced stop signal.
== Page 79 Outputs specific to All axes forced stop signal
SIGNAL_SELEC (ForcedStop_Signal) are shown below.
T (Signal select) HI/O Number (StartlO)
"0" is always displayed.
HTarget (Target)
The fetch result of the parameter is displayed.
W Signal detection method (Detection)
The fetch result of the parameter is displayed.
BCompensation time (CompensationTime)
"0.0" is always displayed.
HFilter time (FilterTime)
The fetch result of the parameter is displayed.
HwStatus_OperationgTime Cumulative power-on Service DWORD(UDINT) | LIST_REA | This variable stores the cumulative power-on
time D_ONLY time (minute) of the Motion module.
HwStatus_RomWriteCycle Flash ROM write count | Service DWORD(UDINT) | LIST_REA | This variable stores the count index value of the
index value D_ONLY flash ROM.
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Variable name Name Import Data type Attribute | Description
LabelMemoryFreeSize Label memory free Immediatel | INT LIST_REA | This variable stores the free space of the label
size y D_ONLY memory.
MasterSlave_AxisSearching Master-slave operation | Service BOOL LIST_REA | This variable indicates whether the master-
- searching for axes D_ONLY slave operation axis search for the entire
system is complete or not.
Always becomes FALSE when "Master-slave
operation setting" is set to "Not used" in module
parameter (Motion) of GX Works3.
» FALSE: Axis searching complete
* TRUE: Searching for axes
MemorySize System memory size Service ADDON_PARAM | LIST_REA | This variable stores the maximum usage
=5~ Page 80 D_ONLY amount for the system memory (RAM) and
ADDON_PARAM system memory (backup RAM).
MemoryUsage System memory usage | Service ADDON_MONI LIST_REA | This variable stores the current usage amount
==~ Page 80 D_ONLY and the maximum usage amount for the system
ADDON_MONI memory (RAM) and system memory (backup
RAM).
NetworkError Network error Immediatel | BOOL LIST_REA | This variable displays the status of network
detection y D_ONLY error occurrences.
* FALSE: No network error
* TRUE: Network error present
NetworkErrorlD Network error code Immediatel | WORD(HEX) LIST_REA | This variable stores the error code when a
y D_ONLY network error occurs.
OperationCycle[1] Operation cycle Immediatel | CYCLE_MONI LIST_REA | This variable stores the monitor value of the first
monitor y ==~ Page 80 D_ONLY operation cycle.
CYCLE_MONI
Program_Ei El flag Immediatel | BOOL LIST_REA | This variable displays the command execution
y D_ONLY status of operation cycle execution type
programs.
* FALSE: During DI (Disabled)
* TRUE: During El (Enabled)
Program_NormalTaskCycle Normal task Normal CYCLE_MONI LIST_REA | This variable stores the monitor value of normal
processing time ==~ Page 80 D_ONLY tasks.
monitor CYCLE_MONI Outputs specific to Normal task processing time
monitor (Program_NormalTaskCycle) are
shown below.
W Setting cycle (Cycle)
Always stores "0.0" because no cycle setting
exists.
HCycle over (CycleOver)
Always becomes FALSE because the cycle
over detection is not performed.
Ready Ready Service BOOL LIST_REA | This variable displays the ON/OFF status of
D_ONLY "READY".
* FALSE: OFF (Not READY)
« TRUE: ON (READY)
ServoSystemRecorder_Enable Servo system recorder | Service BOOL LIST_REA | This variable displays whether logging
enabled D_ONLY collection by the servo system recorder is
enabled or disabled.
* FALSE: Disabled
« TRUE: Enabled
StopMode_All Stop selection at all Ready ON | INT LIST_REA | This variable displays the input status of stop
axes stop by factors (MC_DECEL_ST | D_ONLY selection at all axes stop by factors.
OP_MODE) * 1: Immediate stop (ImmediateStop)
=5~ Page 112 « 2: Keep current acceleration/deceleration
MC_DECEL_ST (KeepCurrentAcc)
OP_MODE « 3: Alternative acceleration/deceleration
(AlternativeAcc)
StopMode_AllDeceleration Deceleration at all Ready ON | LREAL LIST_REA | This variable displays the input status of
axes stop D_ONLY deceleration at all axes stop.
Storage_lIch Latch drive information | Service STORAGE_INF LIST_REA | This variable displays the latch drive
ORMATION D_ONLY information.
=" Page 81
STORAGE_INF
ORMATION

62

2.1 List of Variables

2 VARIABLES AND MOTION CONTROL FB



Variable name Name Import Data type Attribute | Description
Storage_ram RAM drive information | Service STORAGE_INF LIST_REA | This variable displays the RAM drive
ORMATION D_ONLY information.
=" Page 81
STORAGE_INF
ORMATION
Storage_rom User drive information | Service STORAGE_INF LIST_REA | This variable displays the user drive
ORMATION D_ONLY information.
=" Page 81
STORAGE_INF
ORMATION
Storage_sdc SD memory card Service STORAGE_INF LIST_REA | This variable displays the SD memory card
information ORMATION D_ONLY information.
==~ Page 81
STORAGE_INF
ORMATION
Storage_sdcForcedDisabled SD memory card force | Service BOOL LIST_REA | This variable displays whether the usage of SD
disabled D_ONLY memory card is being forced stopped.
» FALSE: Not forced stopped
» TRUE: Force stopped
Storage_sdclnserted SD memory card Service BOOL LIST_REA | This variable displays whether an SD memory
inserted D_ONLY card is inserted.
» FALSE: Not inserted
* TRUE: Inserted
Storage_sdcProtected SD memory card Service BOOL LIST_REA | This variable displays whether the write protect
protected D_ONLY switch of the SD memory card is ON/OFF.
* FALSE: Write protect switch OFF
* TRUE: Write protect switch ON
Storage_sys System drive Service STORAGE_INF LIST_REA | This variable displays the system drive
information ORMATION D_ONLY information.
=" Page 81
STORAGE_INF
ORMATION
Sync Synchronization flag Service BOOL LIST_REA | This variable displays the ON/OFF status of
D_ONLY "Synchronization flag".
* FALSE: OFF (Module access disabled)
* TRUE: ON (Module access enabled)
SystemBaseCycle System basic cycle Immediatel | CYCLE_MONI LIST_REA | This variable stores the monitor value for the
monitor y ==~ Page 80 D_ONLY system basic cycle.
CYCLE_MONI
SystemBaseCycle_Counter System basic cycle At system | WORD(UINT) LIST_REA | This variable stores the system basic cycle
counter start D_ONLY counter.
Version_BaseSystemSw Basic system software | At system | WORD(UINT) LIST_REA | This variable displays the version of the basic
version start D_ONLY system software.
Version_BootSw Boot software version | Atsystem | WORD(UINT) LIST_REA | This variable displays the version of the boot
start D_ONLY software.
Version_NetworkBootSw Network boot software | At system | WORD(UINT) LIST_REA | This variable displays the version of the network
version start D_ONLY boot software.
Warning Motion system warning | Immediatel | BOOL LIST_REA | This variable displays the warning status.
detection y D_ONLY « FALSE: No warning
* TRUE: Warning present
WarningID Latest Motion system Immediatel | WORD(HEX) LIST_REA | This variable stores the latest warning code.
warning code y D_ONLY
WDTerror WDT error Immediatel | BOOL LIST_REA | This variable displays the WDT error status.
y D_ONLY » FALSE: No WDT error

* TRUE: WDT error present
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System.Cd. (System control data)

Variable name Name Import Data type Attribute | Description
BackupRestore Backup restore Service WORD(HEX) LIST_REA | This variable executes backup stop and
request D_ONLY restored data saving.

« 0000H: No request

+ ABCDH: Backup stop request

* FFFEH: Restored data saving request
« Other than above: No operation

ErrorReset System error reset Service BOOL LIST_REA | This variable resets all errors and warnings.
D_ONLY « FALSE: Not executed
* TRUE: Executes the system error reset

EventHistoryMotion_Clear Motion event history Service BOOL LIST_REA | This variable performs the event history clear
clear execution D_ONLY execution requests.
request « FALSE: Not executed

« TRUE: Executes the clear

FileTransfer_Command File transfer command | Service STRING(255) LIST_REA | This variable sets the command for the file
D_ONLY transfer.

When the file transfer is completed, the
command is cleared automatically.

FileTransfer_Execute File transfer execute Service BOOL LIST_REA | This variable performs the file transfer

request D_ONLY execution requests.

When the file transfer is completed, this variable
becomes FALSE automatically.

« FALSE: Not executed

* TRUE: Executes the file transfer

SequenceReady” '™ PLC ready Service BOOL LIST_REA | This variable sets "PLC READY" to RUN/STOP.
D_ONLY « FALSE: STOP
« TRUE: RUN

*:  Becomes TRUE/FALSE automatically by
rising/falling of the Motion module "YQ".

SoftRebootRequest Soft reboot request Service STRING(15) LIST_REA | This variable executes the software reboot.
D_ONLY * MOTION_RESET:
Executes a reset of the Motion area only.
* MOTION_CLEAR:
Executes a clear of the memory after
rebooting the Motion area.
* MOTION_QCLEAR:
Executes a quick clear of the memory after
rebooting the Motion area.
+ Other than above: Not executed
*: The memory is deleted after the software
reboot is completed (after the system

restart).
Storage_sdcForcedDisable SD memory card force | Service BOOL LIST_REA | This variable sets whether to restrict usage of
disabled command D_ONLY the forced stop for the SD memory card.

* FALSE: Forced stop release
* TRUE: Forced stop

Storage_sdcRemovalProhibit SD memory card Service BOOL LIST_REA | This variable sets whether to prohibit removal of
removal prohibition D_ONLY the SD memory card.

* FALSE: Removal allowed

* TRUE: Removal prohibited

*1  When SequenceReady (PLC Ready) is set to the public label, do not operate PLC Ready of the Motion module. Doing so may cause
STOP/RUN to not switch correctly.

*2 The STOP/RUN status of the CPU module and the Motion module do not interlock. When in the axis controlled state by Motion control
FB on the CPU module side, the axis control does not stop even if the CPU module is turned to STOP. Monitor the CPU operating status
with a Motion module side program as necessary and stop the axis control. The CPU operating status can be confirmed with "CPU
operating status of own station (SB004C)" or "CPU status of own station (SW004B)". In addition, when a stop error occurs in the CPU
module, the Motion module also turns to STOP automatically.
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System.LoggingRef.
The data type of logging control variables is expressed as LOGGING_REF type.

The logging control data type has the following members.

Member name Data type Description Reference
Cd LOGGING_CMD Stores the command data for the logging control. =5~ Page 65
Gets the newest value from each logging setting cycle and uses it for System.LoggingRef[1..10].C
control. d. (Logging control data)
Md LOGGING_MONI Stores the monitor data for the logging control. ==~ Page 65
Executes refresh in the fixed cycle for each monitor data. System.LoggingRef[1..10].M
d. (Logging monitor data)

ESystem.LoggingRef[1..10].Cd. (Logging control data)

Variable name Name Import Data type Attribute | Description
SettingPath Logging setting path Immediatel | STRING(127) LIST_REA | This variable sets the storage location path
y D_ONLY (folder name, file name) of the logging setting.
StartLog Logging request Service BOOL LIST_REA | This variable requests the execution of logging.
D_ONLY » FALSE: STOP
* TRUE: RUN
Trigger Trigger request Logging BOOL LIST_REA | When "Trigger command" is set for a trigger
setting D_ONLY condition, this variable requests the trigger.
cycle » FALSE: No request
* TRUE: Request

BSystem.LoggingRef[1..10].Md. (Logging monitor data)

Variable name Name Import Data type Attribute | Description

ErrStatus Error status Service WORD(UINT) LIST_REA | This variable displays error codes related to
D_ONLY logging.

LogDataPath Logging data file path | Service STRING(127) LIST_REA | This variable displays the path (file name) of the
D_ONLY logging data file.

LogDataSavedCount Number of saved files | Service WORD(UINT) LIST_REA | This variable displays the number of saved data

D_ONLY logging files.

LoggingStatus Logging status Service BOOL LIST_REA | This variable displays the logging execution
D_ONLY status.

« FALSE: Stop

* TRUE: Executing

LogType Logging type Logging INT LIST_REA | This variable displays the logging type being
setting (MC_LOGGING_ | D_ONLY executed.
cycle TYPE) * 0: None (_None)
== Page 113 + 1: Continuous logging (ContinuousLogging)
MC_LOGGING_ + 2: Trigger logging (TriggerLogging)
TYPE
SamplingTimel[0..1] Data collection interval | Service DWORD(UDINT) | LIST_REA | This variable displays the data collection
D_ONLY interval in units of ns.

+ [0] Sampling interval lower 32 bits
* [1] Sampling interval upper 32 bits

SaveStatus Save status Service INT LIST_REA | This variable displays the status of collected
(MC_LOGGING_ | D_ONLY data being saved to files.
SAVE_STATUS) + 0: Unsaved (UnSave)
= Page 113 * 1: Saving (Saving)
MC_LOGGING_ * 2: Saved (Saved)
SAVE_STATUS * 3: Al files saved (FullySaved)
SettingPath Logging setting file Immediatel | STRING(127) LIST_REA | This variable displays the path (file name) of the
y D_ONLY logging setting file during the logging.
TriggerCount Trigger detection count | Logging INT LIST_REA | This variable displays the trigger detection
setting D_ONLY count.
cycle
TrigerCountlgnored Trigger ignored count Logging INT LIST_REA | This variable displays the ignored trigger count
setting D_ONLY for triggers that occurred again while collecting
cycle data.
Triggered Triggered Logging BOOL LIST_REA | This variable displays the triggered status.
setting D_ONLY * FALSE: Not triggered
cycle » TRUE: Triggered
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Variable name Name Import Data type Attribute | Description
TriggerStatus[1..32] Trigger status Logging BOOL LIST_REA | This variable displays the status of each trigger
setting D_ONLY condition.
cycle « FALSE: Trigger condition not established
« TRUE: Trigger condition established
TriggerStatusWord Trigger status(word) Logging DWORD(HEX) LIST_REA | This variable displays the status of each trigger
setting D_ONLY condition as a bit (b0 to b31).
cycle This will reflect the same status as Trigger

status (TriggerStatus[1..32]) variable.
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Input axis variables

The data type of input axis variables used in advanced synchronous control are expressed as ADV_INPUT.

Each input axis data type has the following members.

Member name | Data type Description Reference
LabellD Axis label ID Sets the label ID of the input axis. =" Page 67
Axis AXIS_REF Sets the axis for the advanced synchronous control input axis. Adv.lnputName. (Input axis
It is not possible to specify the same axis to multiple input axis information. setting)
PrConst ADV_INPUT_PRM_CO | Stores the axis parameter data (constant) for the input axis. =5~ Page 67
NST Opens the setting value at the input axis variable initialization. AdvinputName.PrConst.
Reload to the control is not executed after the input axis variable initialization. (Input axis parameter
constant)
Pr ADV_INPUT_PRM Stores the axis parameter data for the input axis. =5~ Page 68
Opens the default value at the input axis variable initialization. AdvinputName.Pr. (Input
Reload to the control is executed after the input axis variable initialization. axis parameter)
The fetch timing to the control changes depending on the parameter.
Md ADV_INPUT_MONI Stores the axis monitor data for the input axis. =" Page 68
Executes refresh in the fixed cycle for each monitor data. AdvinputName.Md. (Input
axis monitor data)

AdvinputName. (Input axis setting)

Variable name Name Import Data type Attribute | Description
LabellD Axis label ID At system | WORD(UINT) LIST_WRI | This variable sets the label ID of the input axis.
start TE_BACK « 1to 256
Axis Axis information At system | AXIS_REF LIST_WRI | This variable sets the Axis information
start =5~ Page 24 TE_BACK | (AxisName.AxisRef) of the axis that will be the
AxisName.AxisR input axis for advanced synchronous control.
ef. (Axis Up to 256 input axes can be generated.

information)

It is not possible to set the same axes to the
axis information of different axes. If it is set,
"Advanced Synchronous Control Input Axis
Incorrect (error code: 1C9DH)" occurs.

*: Do not set the Axis information
(AxisName.AxisRef) of an axis defined in
local labels. If it is set, input axes cannot be
generated.

AdvinputName.PrConst. (Input axis parameter constant)

Variable name Name Import Data type Attribute | Description
SourceValue Data source selection | At system | INT LIST_WRI | This variable sets the data source of the input
start (MC_SOURCE) TE_BACK | axis referenced using advanced synchronous
== Page 109 control.
MC_SOURCE « 1: Set value (mcSetValue)
« 2: Actual value (mcActualValue)
* 101: Latest set value (mcLatestSetValue)
« 102: Latest actual value
(mcLatestActualValue)
SmoothingTimeConstant Smoothing time At system | WORD(UINT) LIST_WRI | This variable sets the averaged time for the
constant start TE_BACK | smoothing process of the input movement
amount from the input axis.
+ 0 to 5000 [ms]
PhaseCompensationTimeConsta | Phase compensation At system | WORD(UINT) LIST_WRI | This variable sets the time constant for
nt time constant start TE_BACK | reflecting the phase compensation amount for

the first order delay.

63 [%] of the phase compensation amount is
reflected in the specified time constant.

+ 0 to 65535 [ms]

2 VARIABLES AND MOTION CONTROL FB

67

2.1 List of Variables



Variable name Name Import Data type Attribute | Description
DirectionRestriction Moving direction At system | INT LIST_WRI | This variable sets the parameter to restrict the
restriction start (MC_INPUT_DIR | TE_BACK | input movement amount from the input axis to
ECTION) one direction.
== Page 115 + 0: Without moving direction restriction
MC_INPUT_DIR (NoDirectionRestriction)
ECTION + 1: Enable only for current position increase
direction (mcPositiveDirection)
* 2: Enable only for current position decrease
direction (mcNegativeDirection)
AdvinputName.Pr. (Input axis parameter)
Variable name Name Import Data type Attribute | Description
PhaseCompensationAdvanceTim | Phase compensation At system DINT LIST_WRI | This variable sets the time to advance or delay
e advance time start TE_BACK | the phase (input response) of the input axis.
+ -100000000 to 100000000 [ps]
AdvinputName.Md. (Input axis monitor data)
Variable name Name Import Data type Attribute | Description
ActiveStatus Active status Immediatel | INT LIST_REA | This variable stores the status of the input axis.
y D_ONLY * -1: Disabled
* 0: Not connected
* 1: Input axis enabled
CumulativePosition Cumulative current Operation | LREAL LIST_REA | This variable stores the cumulative current
position cycle D_ONLY position of the input axis in the position units of
the axis set in the input axis Axis information
(AdvinputName.Axis)
The current position of the input axis is the
value after smoothing, phase compensation,
and moving direction restriction processes.
SetVelocity Set velocity Operation | LREAL LIST_REA | This variable stores the speed of the input axis
cycle D_ONLY in speed units of the axis set in the input axis
Axis information (AdvinputName.Axis).
The speed of the input axis is the value after
smoothing, phase compensation, and moving
direction restriction processes.
PhaseCompensationAmount Phase compensation Operation LREAL LIST_REA | This variable stores the phase compensation
amount cycle D_ONLY amount of the input axis in position command
units of the axis set in the input axis
Axis information (AdvinputName.Axis).
The phase compensation amount of the input
axis is the value after smoothing and phase
compensation processes.
DirectionRestrictionAmount Moving direction Operation | LREAL LIST_REA | During moving direction restriction of the input
restriction amount cycle D_ONLY axis, this variable stores the cumulative value of

the enabled direction and opposite input
movement amount in position units of the axis
specified as the input axis.
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Output axis variables

The data type of output axis variables used in advanced synchronous control are expressed as ADV_OUTPUT.

Each output axis data type has the following members.

Member name | Data type Description Reference
LabellD WORD(UINT) Sets the label ID of the output axis. =" Page 69
AxisRef AXIS_REF Sets the axis for the advanced synchronous control output axis. Ad-vOutp-utName. (Output
It is not possible to specify the same axis to multiple output axis information. axis setting)
PrConst ADV_OUTPUT_PRM_C | Stores the axis parameter data (constant) for the output axis. =5~ Page 70
ONST Opens the setting value at the output axis variable initialization. AdvOutputName.PrConst.
Reload to the control is not executed after the output axis variable initialization. | (Output axis parameter
constant)
Pr ADV_OUTPUT_PRM Stores the axis parameter data for the output axis. =5~ Page 71
Opens the default value at the output axis variable initialization. AdvOutputName.Pr.
Reload to the control is executed after the output axis variable initialization. (Output axis parameter)
The fetch timing to the control changes depending on the parameter.
Md ADV_OUTPUT_MONI Stores the axis monitor data for the output axis. = Page 73
Executes refresh in the fixed cycle for each monitor data. AdvOutputName.Md.
(Output axis monitor data)
Cd ADV_OUTPUT_CMD Stores the output axis control command data. =5~ Page 74

Acquires the latest value every control operation cycle and uses it for the control.

AdvOutputName.Cd.
(Output axis control data)

AdvOutputName. (Output axis setting)

Variable name Name Import Data type Attribute | Description
LabellD Axis label ID At system | WORD(UINT) LIST_WRI | This variable sets the label ID of the output axis.
start TE_BACK « 1to 256
Axis Axis information At system | AXIS_REF LIST_WRI | This variable sets the Axis information
start == Page 24 TE_BACK | (AxisName.AxisRef) of the axis that will be the
AxisName.AxisR output axis for advanced synchronous control.
ef. (Axis Up to 256 output axes can be generated.
information) It is not possible to set the same axes to the

axis information of different output axes. If it is

set, "Advanced Synchronous Control Output

Axis Incorrect (error code: 1C9EH)" occurs.

*: Do not set the Axis information
(AxisName.AxisRef) of an axis defined in
local labels. If it is set, output axes cannot
be generated.
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AdvOutputName.PrConst. (Output axis parameter constant)

Variable name

Name

Import

Data type

Attribute

Description

SmoothingTimeConstant

Output axis smoothing
time constant

At system
start

WORD(UINT)

LIST_WRI
TE_BACK

This variable sets the averaging time [ms] to
execute a smoothing process for the output
movement amount from the output axis.

+ 0 to 5000 [ms]

MasterClutchSmoothingTimeCon
stant

Main shaft clutch
smoothing time
constant

At system
start

WORD(UINT)

LIST_WRI
TE_BACK

This variable sets a time constant when the time
constant method is set to "1: Time constant
method (Exponent) (TimeConstantExponent)"
or "2: Time constant method (Linear)
(TimeConstantLinear)" in the Main shaft clutch
smoothing method
(AdvOutputName.Pr.Clutch.MasterSmoothingM
ethod).

The time constant setting applies for both clutch
ON/OFF.

« 0 to 5000 [ms]

AuxClutchSmoothingTimeConsta
nt

Auxiliary shaft clutch
smoothing time
constant

At system
start

WORD(UINT)

LIST_WRI
TE_BACK

This variable sets a time constant when the time
constant method is set to "1: Time constant
method (Exponent) (TimeConstantExponent)"
or "2: Time constant method (Linear)
(TimeConstantLinear)" in the Auxiliary shaft
clutch smoothing method
(AdvOutputName.Pr.Clutch.AuxSmoothingMeth
od).

The time constant setting applies for both clutch
ON/OFF.

« 0 to 5000 [ms]

MasterSpeedChangeGearSmooth
ingTimeConstant

Main shaft speed
change gear
smoothing time
constant

At system
start

WORD(UINT)

LIST_WRI
TE_BACK

This variable sets the averaging time to execute
a smoothing process for the speed change for
the main shaft speed change gear. The input
value transmission is delayed depending on the
time corresponding to the speed change gear
smoothing time constant.

Speed is changed directly when "0" is set.

+ 0 to 5000 [ms]

AuxSpeedChangeGearSmoothing
TimeConstant

Auxiliary shaft speed
change gear
smoothing time
constant

At system
start

WORD(UINT)

LIST_WRI
TE_BACK

This variable sets the averaging time to execute
a smoothing process for the speed change for
the auxiliary shaft speed change gear. The input
value transmission is delayed depending on the
time corresponding to the speed change gear
smoothing time constant.

Speed is changed directly when "0" is set.

+ 0 to 5000 [ms]

OutSpeedChangeGearSmoothing
TimeConstant

Output axis speed
change gear
smoothing time
constant

At system
start

WORD(UINT)

LIST_WRI
TE_BACK

This variable sets the averaging time to execute
a smoothing process for the speed change for
the output axis speed change gear. The input
value transmission is delayed depending on the
time corresponding to the speed change gear
smoothing time constant.

Speed is changed directly when "0" is set.

» 0 to 5000 [ms]

2 VARIABLES AND MOTION CONTROL FB

2.1 List of Variables



AdvOutputName.Pr. (Output axis parameter)

Variable name Name Import Data type Attribute | Description
SubAxis Sub input axis object At start AXIS_REF LIST_WRI | This variable sets the sub input axis object axis.
== Page 24 TE_BACK | This variable will be disabled when set to "0".
AxisName.AxisR When an axis that has not been assigned input
ef. (Axis settings is set, "Advanced Synchronization
information) Control Axis Unset (error code: 1AFOH)"
occeurs.
AuxAxis Auxiliary shaft object At start AXIS_REF LIST_WRI | This variable sets the auxiliary shaft object axis.
==~ Page 24 TE_BACK | This variable will be disabled when set to "0".
AxisName.AxisR When an axis that has not been assigned input
ef. (Axis settings is set, "Advanced Synchronization
information) Control Axis Unset (error code: 1AFOH)"
occeurs.
Gear Gear parameter At start AXIS_GEAR_PA | LIST_WRI | This variable sets the parameters of the gear
RAM TE_BACK | function.
= Page 95
ADV_GEAR_PA
RAM (Gear
parameter)
MasterOnClutchSignal Main shaft clutch ON At start SIGNAL_SELEC | LIST_WRI | This variable sets the clutch external signal
signal setting T TE_BACK | when the Main shaft clutch ON control setting
=5~ Page 79 (AdvOutputName.Pr.Clutch.MasterOnControl)
SIGNAL_SELEC is set to "15: 1/0 data specification
T (Signal select) (ClutchSignal)".
Main shaft clutch ON signal setting
(MasterOnClutchSignal) specific setting and
operation are shown below.
HTarget (Target)
Data type can only be set to [OBJ], [VAR], and
[DEV].
ESignal detection method (Detection)
Allows detection at the following setting level
only.
« 2: Detection at FALSE—TRUE (rising edge)
(RisingEdge)
« 3: Detection at TRUE—FALSE (falling edge)
(FallingEdge)
« 4: Detection at rising edgef/falling edge
(BothEdges)
BCompensation time (CompensationTime)
The setting range is "-5.0 to 5.0 [s]".
HWFilter time (FilterTime)
Can only be set to "0.0".
MasterOffClutchSignal Main shaft clutch OFF | At start SIGNAL_SELEC | LIST_WRI | This variable sets the clutch external signal
signal setting T TE_BACK | when the Main shaft clutch OFF control setting

=5~ Page 79
SIGNAL_SELEC
T (Signal select)

(AdvOutputName.Pr.Clutch.MasterOffControl)

is set to "15: 1/0 data specification

(ClutchSignal)".

Main shaft clutch OFF signal setting

(MasterOffClutchSignal) specific setting and

operation are shown below.

HTarget (Target)

Data type can only be set to [OBJ], [VAR], and

[DEV].

WSignal detection method (Detection)

Allows detection at the following setting level

only.

« 2: Detection at FALSE—>TRUE (rising edge)
(RisingEdge)

« 3: Detection at TRUE—FALSE (falling edge)
(FallingEdge)

« 4: Detection at rising edge/falling edge
(BothEdges)

BCompensation time (CompensationTime)

The setting range is "-5.0 to 5.0 [s]".

HFilter time (FilterTime)

Can only be set to "0.0".
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Variable name Name Import Data type Attribute | Description
AuxOnClutchSignal Auxiliary shaft clutch At start SIGNAL_SELEC | LIST_WRI | This variable sets the clutch external signal
ON signal setting T TE_BACK | when the Auxiliary shaft clutch ON control
== Page 79 setting
SIGNAL_SELEC (AdvOutputName.Pr.Clutch.AuxOnControl) is
T (Signal select) set to "15: I/0 data specification (ClutchSignal)".
Auxiliary shaft clutch ON signal setting
(AuxiliaryOnClutchSignal) specific setting and
operation are shown below.
WTarget (Target)
Data type can only be set to [OBJ], [VAR], and
[DEV].
WSignal detection method (Detection)
Allows detection at the following setting level
only.
« 2: Detection at FALSE—TRUE (rising edge)
(RisingEdge)
« 3: Detection at TRUE—FALSE (falling edge)
(FallingEdge)
« 4: Detection at rising edge/falling edge
(BothEdges)
BMCompensation time (CompensationTime)
The setting range is "-5.0 to 5.0 [s]".
HFilter time (FilterTime)
Can only be set to "0.0".
AuxOffClutchSignal Auxiliary shaft clutch At start SIGNAL_SELEC | LIST_WRI | This variable sets the clutch external signal
OFF signal setting T TE_BACK | when the Auxiliary shaft clutch OFF control
== Page 79 setting
SIGNAL_SELEC (AdvOutputName.Pr.Clutch.AuxOffControl) is
T (Signal select) set to "15: I/O data specification (ClutchSignal)".
Auxiliary shaft clutch OFF signal setting
(AuxiliaryOFFClutchSignal) specific setting and
operation are shown below.
WTarget (Target)
Data type can only be set to [OBJ], [VAR], and
[DEV].
W Signal detection method (Detection)
Allows detection at the following setting level
only.
« 2: Detection at FALSE—TRUE (rising edge)
(RisingEdge)
« 3: Detection at TRUE—FALSE (falling edge)
(FallingEdge)
« 4: Detection at rising edgef/falling edge
(BothEdges)
BMCompensation time (CompensationTime)
The setting range is "-5.0 to 5.0 [s]".
MFilter time (FilterTime)
Can only be set to "0.0".
Clutch Clutch parameter — ADV_CLUTCH_ | LIST_WRI | This variable sets the parameters of the clutch
PARAM TE_BACK | function.
=5~ Page 96
ADV_CLUTCH_
PARAM (Clutch
parameter)
SpeedChangeGear Speed change gear — ADV_SPEEDCH | LIST_WRI | This variable sets the parameters of the speed
parameter ANGEGEAR_PA | TE_BACK | change gear function.
RAM
==~ Page 101
ADV_SPEEDCH
ANGEGEAR_PA
RAM (Speed
change gear
parameter)
Cam Cam parameter — ADV_CAM_PAR | LIST_WRI | This variable sets the parameters of the cam
AM TE_BACK | function.
==~ Page 102
ADV_CAM_PAR
AM (Cam
parameter)
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Variable name Name Import Data type Attribute | Description
Restore Synchronous control — ADV_RETORE_ | LIST_WRI | This variable sets the parameters of the
initial position PARAM TE_BACK | synchronous control initial position.
parameter == Page 105
ADV_RESTORE
_PARAM
(Synchronous
control initial
position
parameter)
AdvOutputName.Md. (Output axis monitor data)
Variable name Name Import Data type Attribute | Description
SyncStatus Synchronization status | At start INT LIST_REA | This variable stores the synchronization status
D_ONLY of the output axis.
« -1: Disabled
« 0: Not synchronizing
« 1: Synchronizing
MasterAxisNo Main shaft At start WORD(UINT) LIST_REA | This variable stores the axis number of the main
D_ONLY shaft set in the input axis Axis information
(AdvinputName.Axis) in synchronization with
the output axis.
"0" is stored when a main shaft is not
connected.
SubAxisNo Sub input axis At start WORD(UINT) LIST_REA | This variable stores the axis number of the sub
D_ONLY input axis set in the input axis Axis information
(AdvinputName.Axis) in synchronization with
the output axis.
"0" is stored when a sub input axis is not
connected.
AuxAxisNo Auxiliary shaft At start WORD(UINT) LIST_REA | This variable stores the axis number of the
D_ONLY auxiliary axis set in the input axis Axis
information (AdvinputName.Axis) in
synchronization with the output axis.
"0" is stored when an auxiliary shaft is not
connected.
Clutch Clutch monitor — ADV_CLUTCH_ | LIST_REA | This variable stores the monitor data of the
MONI D_ONLY clutch function.
=5~ Page 99
ADV_CLUTCH_
MONI (Clutch
monitor)
Cam Cam monitor — ADV_CAM_MON | LIST_REA | This variable stores the monitor data of the cam
| D_ONLY function.

== Page 103
ADV_CAM_MON
| (Cam monitor)
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AdvOutputName.Cd. (Output axis control data)

Variable name

Name

Import

Data type

Attribute

Description

Clutch

Clutch control data

ADV_CLUTCH_
CMD)

== Page 100
ADV_CLUTCH_
CMD (Clutch
control data)

LIST_WRI
TE_BACK

This variable sets the control data of the clutch
function.

SpeedChangeGear

Speed change gear
control data

ADV_SPEEDCH
ANGEGEAR_C
MD

== Page 102
ADV_SPEEDCH
ANGEGEAR_C
MD (Speed
change gear
control data)

LIST_WRI
TE_BACK

This variable sets the control data of the speed
change gear function.

Cam

Cam control data

ADV_CAM_CMD
==~ Page 105
ADV_CAM_CMD
(Cam control
data)

LIST_REA
D_ONLY

This variable sets the control data of the speed
change gear function.
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System variables (advanced synchronous control)

The data type of system variables is expressed as SYSTEM.

The system data type has the following members.

Member name | Data type Description Reference
PrConst SYS_CONST Stores the system parameter data (constant). == Page 75
Opens the setting value at the system variable initialization. MotionControl_AdvancedS
Reload to the control is not executed after system variable initialization. ync_System.PrConst.
(System parameter
constant)
Md SYS_MONI Stores the monitor data for the system. == Page 75

Executes refresh in the fixed cycle for each monitor data.

MotionControl_AdvancedS
ync_System.Md. (System
monitor data)

MotionControl_AdvancedSync_System.PrConst. (System parameter constant)

Variable name Name Import Data type Attribute | Description

AddonMemory Add-on At system | ADDON_PARAM | LIST_WRI | This variable sets the maximum capacity for the
MotionControl_Advanc | start =5~ Page 80 TE_BACK | memory used in Add-on
edSync parameter ADDON_PARAM MotionControl_AdvancedSync parameter.

MotionControl_AdvancedSync_System.Md. (System monitor data)

Variable name Name Import Data type Attribute | Description

AddonMemory System memory usage | Service ADDON_MONI LIST_REA | This variable stores the free space of the
=5~ Page 80 D_ONLY memory used in Add-on
ADDON_MONI MotionControl_AdvancedSync parameter.
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Other structure variables

ProfileData Profile PROFILE_DATA This variable sets the cam data profile.
== Page 79
PROFILE_DATA

ProfileData Profile PROFILE_DATA This variable sets the positioning data profile.
=5~ Page 79

PROFILE_DATA

PositioningData Positioning data MC_POSITIONING | This variable sets the positioning data ID No.
_DATA_ID

== Page 76
MC_POSITIONING
_DATA_ID

ProfileID Profile ID PROFILE_ID This variable sets the cam data profile ID.
=5~ Page 79
PROFILE_ID

ProfileData Profile ID PROFILE_ID This variable sets the operation profile ID.
== Page 79
PROFILE_ID

Signal Trigger signal SIGNAL_SELECT This variable sets the trigger signal.
=5~ Page 79
SIGNAL_SELECT
(Signal select)

Signal Input signal SIGNAL_SELECT This variable sets the input signal.
== Page 79
SIGNAL_SELECT
(Signal select)

Signal Output signal SIGNAL_SELECT This variable sets the output signal.
=5~ Page 79
SIGNAL_SELECT
(Signal select)
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TARGET_REF (Input signal)

Variable name Name Data type Description
StartlO 1/0 Number WORD(HEX) This variable sets the /O Number.
Target Target WSTRING(63) This variable sets the signal used in control with the

*.

modification

. [Classification]'1
* (Type)?
» Data name
« Bit position'e'

1

. [Classification]'1
« (Data type)*2

following character string formats.

The setting is not case-sensitive. In addition,
spaces are ignored.

H[Classification](Type)Data name.Bit position@Target

* @Target modification™
HM[Classification](Data type)WSTRING type label*

« WSTRING type labelr™8

*1 The data classification is set in "[Classification]", and the target data is set in "Data name". The method for setting the data name differs

depending on the set classification.

Classific | Target Data name

ation Format

Description

Setting

[OBJ] CANopen object of the
device station (which has

been mapped to cyclic data)

[OBJ]oxOOOO##

Sets the index, subindex, and size of the object.

- OO0O0O: Index

« **: Subindex

« ##: Size (in bits)

*: When using other than BOOL type, match the
(type) setting with the object size.

Some of the objects can be used as an external
signal high-accuracy input.

Objects with a size of "1 byte" cannot be used.

*.

[OBJ](DINT)0x607A0020

*: For an MR-J5(W)-G Target
position (Obj.607Ah: 00h) 4
byte object(20H)

[VAR] Label of the Motion system [VAR]Label name

Sets a label in the Motion system.

The following labels are available as read only by
specifying the member names (S: Contact, C: Coil,
and N: Current value).

« Timer type

 Retentive timer type

« Long timer type

« Long retentive timer type

« Counter type

« Long counter type

*: When setting a local label, set the POU name in
"@Target modification".

Digit specification of bit-type array labels cannot be
used.

*.

[VARJADunit10.OutputEnable

[AXIS] Axis data [AXISIMC_SOURCE

Sets an MC_SOURCE enumeration type enumerator.
(Type) for the data can only be set to "LREAL".

« 1: Set value (mcSetValue)

« 2: Actual value (mcActualValue)

« 101: Latest set value (mcLatestSetValue)

« 102: Latest actual value (mcLatestActualValue)

*: This data cannot be written.

[AXIS]mcSetValue

[DEV] Device in the Motion system
(Including buffer memory and
link device of the module

itself)

[DEV]Data name

Sets an device in the module itself.
« Buffer memory (G)

* Remote input (RX)

* Remote output (RY)

* Remote register (RWw, RWr)

« Link relay (LB)

« Link register (LW)

« Link special relay (SB)

« Link special register (SW)

*: For information about restrictions when using
devices, refer to "Direct access from motion built-in
program to link devices" in the following manual.
L IMELSEC iQ-R Motion Module User's Manual
(Network)

[DEVIRWr10.5
[DEV]G11500000.1
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Classific | Target Data name Setting
ation Format Description
[CONST] Constant [CONST]Constant Sets a floating decimal (E format is also available), [CONST]1000
[CONST]0xConstant | decimal integer, or hexadecimal integer. [CONST]0x100
*:  This data cannot be written.

*2 This is written when explicitly setting the data type. The following data types can be set.
When "(BOOL)" is specified for data set in Classification having a data type other than BOOL type, it will be handled as though "Bit

position.0" was omitted.

Setting example

WIf [DEV](BOOL)G 11500000

The setting will be handled as [DEV](BOOL)G11500000.0.

*3  When the bit position is added to data of the [Classification] shown below, the data is handled as though it is BOOL type.
When (Type) and the bit position are both set, the setting for (Type) is ignored and the data becomes BOOL type data.

Classification

Bit position setting range

[OBJ]

OtoF

[VAR] (only WORD type, DWORD type, INT type, DINT type)

[DEV]

*4 Sets the auxiliary information used for specifying the data. The details differ depending on the set [Classification].
Certain functions that use signals require the target modification to be set. When specifying the target modification for data types and
functions that do not require it, the specification will be ignored.

Classific | Target modification Setting example
ation Format Description
[OBJ] @Station address Sets the station address (IP address to identify the device station). @192.168.3.10
When multiple logic axes are included in 1 station such as with a multi-axis drive @192.168.3.10#2
unit, set multi-drop numbers to identify certain logic axes.
@192.168.3.10#2
1 Multi-drop No.
IP address
*: The multi-drop No. is set as "# + No. (decimal)".
- #0: A-axis
- #1: B-axis
- #2: C-axis
*: The multi-drop No. can be omitted. When it is omitted, it is regarded as "#0".
[VAR] @POU name The POU name is set when setting local labels.
When @POU is not written, the data is handled as a global label regardless of the
setting which uses the same label name for a global label and a local label.
*: POU: Program Organization Unit
[AXIS] @Position Sets the target data (position). @Position
@CumulativePos @Position and @CumulativePos are set with the MC_SOURCE type enumerator | @CumulativePos
set in "Data name"."
[DEV] — The target modification cannot be set.
It is ignored if set.
[CONST] @+adding value Used to change the read value each time the value is referred. [CONSTI(INT)0O@-10"8
@-subtracting value Setting the target modification allows the value to be changed each cycle. [CONST](BOOL)OXOO.3@+1*7
When the data type is REAL or LREAL, this setting is invalid.

*5 The following enumerators can be set.

QO: Settable, X : Not settable

MC_SOURCE type enumerator Description Modification
@Position @CumulativePos
1: Set value (mcSetValue) Set value of previous operation cycle O O
2: Actual value (mcActualValue) Actual value of previous operation cycle O X
101: Latest set value (mcLatestSetValue) Set value of latest operation cycle O O
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MC_SOURCE type enumerator Description

Modification
@Position

@CumulativePos

102: Latest actual value (mcLatestActualValue)

Actual value of latest operation cycle

O X

*6 The referred value becomes "0, -10, -20, -30, ...".

*7 The referred value switches between TRUE/FALSE every eight (23) cycles. (Adds 1 byte value "+1" every cycle, then retrieves the

status of bit 3.)
For [CONST] bit specification, "0 to 7" can be used.

*8 When setting to a format with more than 63 characters, use WSTRING type labels and use the following method to perform the setting.

(1) Declare the WSTRING type global label in the Motion system, and store the following portion: Data name.Bit position@Target

modification.

(2) Set the label name from (1) as the WSTRING type label of TARGET_REF. (Add "" to the end of the name to indicate reference.)

SIGNAL_SELECT (Signal select)

Variable name Name Data type Description
Source Signal TARGET_REF This variable sets BOOL type signals used in control.
==~ Page 77 For Source (Signal), only the following data classifications can
TARGET_REF be set.
(Input signal) * [VAR]
« [DEV]
+ [CONST]
+ [OBJ] (which has been mapped to cyclic data)
Detection Signal detection method INT This variable sets the signal logic.
(MC_SIGNAL_LO + 0: Detection at TRUE (HighLevel)
GIC) * 1: Detection at FALSE (LowLevel)
= Page 112 « 2: Detection at FALSE—TRUE (rising edge) (RisingEdge)
MC_SIGNAL_LOG | -« 3: Detection at TRUE—FALSE (falling edge) (FallingEdge)
IC * 4: Detection at rising edge/falling edge (BothEdges)
CompensationTime Compensation time LREAL This variable sets the compensation time of the 1/0 signal in
units of seconds.
*:  The setting range differs for each function.
FilterTime Filter time LREAL This variable sets the filter time for removing chattering of the
input signal in units of seconds.
*:  The setting range differs for each function.
Variable name Name Data type Description
Location Operation profile data FILE_LOCATION This variable sets the file name and storage location of the
storage location =" Page 79 operation profile data.
FILE_LOCATION
ID Profile ID PROFILE_ID This variable sets the number for the profile ID of the operation
==~ Page 79 profile data.
PROFILE_ID
Variable name Name Data type Description
FileName File name STRING(63) This variable sets the file name.
(Up to 63 characters including the extension can be set.)*1
Path Folder specification STRING(63) This variable sets the folder path in which the file is stored.
(Up to 63 characters can be set.)!

*1 Set the total character amount for File name (FileName) and Folder specification (Path) to within 127 characters (including null).

PROFILE_ID
Variable name Name Data type Description
Number Profile ID No. WORD(UINT) This variable sets the Profile ID No.

* 0 to 60000
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CYCLE_PARAM

Variable name

Name

Data type

Description

Cycle

Cycle setting

DINT

This variable sets the cycle.

« 0: Synchronizes with the basic cycle of network

« -11: Synchronizes with the basic cycle of network

« -12: Synchronizes with the middle speed cycle of network

« -13: Synchronizes with the low speed cycle of network

« -100001 to -100256: Multiplication by n of the system basic
processing (1 to 256)

* -118192 to -110001: Multiplication by n of the first operation
cycle (1 to 8192)

NumOfCycleOverWngDetectTimes

Number of cycle over
warning detections

WORD(UINT)

This variable sets the number of cycles until the cycle over
warning is detected for each cycle.

When set to "0", warnings are not detected.

+ 0 to 65535

NumOfCycleOverErrDetectTimes

Number of cycle over error
detections

WORD(UINT)

This variable sets the number of cycles until the cycle over
error is detected for each cycle.

When set to "0", this variable operates as "5 (Default value)".
+ 0 to 65535

CycleOverErrorType

Cycle over error selection

INT
(MC_ERROR_CLA
SS)

=" Page 113
MC_ERROR_CLA
SS

This variable sets the assignment of the over error for each
cycle.

* 2: Minor error (MinorError)

* 3: Moderate error (ModerateError)

CYCLE_MONI

Variable name

Name

Data type

Description

ProcessingTime

Processing time

DWORD(UDINT)

This variable stores the processing time of each cycle in units
of [ns].

MaximumProcessingTime

Maximum processing time

DWORD(UDINT)

This variable stores the maximum processing time of each
cycle in units of [ns].

Cycle Setting cycle DWORD(UDINT) This variable stores the cycle setting of each cycle in units of
[ns].

CycleOver Cycle over BOOL This variable becomes TRUE when the cycle over is detected
for each cycle.

Variable name Name Data type Description

RamSizeMax

Maximum RAM size

DWORD(UDINT)

This variable sets the maximum amount [kbyte] of system
memory (RAM) used in the add-ons.

BackupRamSizeMax

Maximum backup RAM size

DWORD(UDINT)

This variable sets the maximum amount [kbyte] of system
memory (backup RAM) being used in the add-ons.

ADDON_MONI

Variable name Name Data type Description

RamUsage RAM usage DWORD(UDINT) This variable stores the current amount [kbyte] of system
memory (RAM) being used in the add-ons.

RamMaxUsage RAM usage maximum DWORD(UDINT) This variable stores the maximum amount [kbyte] of system
memory (RAM) being used in the add-ons.

BackupRamUsage Backup RAM usage DWORD(UDINT) This variable stores the current amount [kbyte] of system
memory (backup RAM) being used in the add-ons.

BackupRamMaxUsage Backup RAM usage DWORD(UDINT) This variable stores the maximum amount [kbyte] of system

maximum memory (backup RAM) being used in the add-ons.
Version Version STRING(15) This variable stores the version information of the add-ons.
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STORAGE_INFORMATION

Variable name Name Data type Description

Capacity Capacity DWORD(UDINT) This variable stores the capacity [kbyte] of the drive.

FreeSpace Free space DWORD(UDINT) This variable stores the free space [kbyte] of the drive.

Mount Mount status BOOL This variable becomes TRUE when file access is enabled at
drive mount status.

INSTANCE_ID

Variable name Name Data type Description
StartlO 1/0 Number WORD(HEX) This variable sets the /0 Number.
Number Instance ID WORD(UINT) This variable sets the number for the instance ID.
Variable name Name Data type Description
(device offset)
Interpolate Interpolation method INT This variable sets the interpolation method specification for the
specification cam data.
(+0) « 0: Linear interpolation
* 1: Section interpolation
« 2: Spline interpolation
Resolution Resolution DWORD(UDINT) This variable sets the cam resolution amount for one cycle.
(+2) * 8 t0 65535
InputUnitString Input unit string WSTRING(31) This variable sets the unit for input data with a character string.
(+4) When omitted, the setting is handled as "pulse".
OutputUnitString Output unit string WSTRING(31) This variable sets the unit for output data with a character
(+36) string.
When omitted, the setting is handled as "pulse".
StartPoint Start point*1 LREAL This variable sets the start point.
(+68) Set this variable to "0.0".
*: When set to a value other than "0.0", "Operation Profile
Data Incorrect (error code: 3410H)" occurs.
StartStroke Initial stroke amount”’ LREAL This variable sets the stroke amount for the start point.
(+72) (-Stroke amount (Stroke) < Initial stroke amount (StartStroke) <
Stroke amount (Stroke))
+-100.0000000 to 100.0000000
StartVelocity Initial velocity*2 LREAL This variable sets the velocity for the start point.
(+76) + -2500000000.0 < Initial velocity (StartVelocity) <
2500000000.0
StartAcceleration Initial acceleration™? LREAL This variable sets the acceleration for the start point.
(+80) + -2147483647.0 < Initial acceleration (StartAcceleration) <
2147483647.0
CycleLength Length per cycle'1 LREAL This variable sets the input amount that is required for one
(+84) cycle.
(0.00000000000001 < Length per cycle (CycleLength) <
10000000000.0)
+ 0.00000000000001 to 10000000000.0
CycleMin Minimum value per cycle LREAL This variable sets the minimum value per cycle.
(+88) Set this variable to "0.0".
*: When set to a value other than "0.0", "Operation Profile
Data Incorrect (error code: 3410H)" occurs.
CycleMax Maximum value per cycle LREAL This variable sets the maximum value per cycle.
(+92) (Minimum value per cycle (CycleMin) < Maximum value per
cycle (CycleMax) < 10000000000.0)
+ -10000000000.0 to 10000000000.0
CycleTime Time per cycle*2 LREAL This variable sets the time per cycle.
(+96) (0.001 < Time per cycle (CycleTime) < 100000.0)
+ 0.001 to 100000.000
Stroke Stroke amount LREAL This variable sets the stroke amount.

(+100)

(0.00000000000001 < Stroke amount (Stroke) <
10000000000.0)
+ 0.00000000000001 to 10000000000.0

2 VARIABLES AND MOTION CONTROL FB 1
2.1 List of Variables 8



82

Variable name

Name
(device offset)

Data type

Description

NumberOfSections

Number of sections !

(+104)

DWORD(UDINT)

This variable sets the number of sections for the cam data.

HEWhen set to "1: Section interpolation”

+ 1to 360

HEWhen set to "2: Spline interpolation”

» 3t0 360

*: When set to "0: Linear interpolation”, this variable is not
used. It is ignored if set.

Options

Options
(+106)

DWORD(HEX)

Set Options by bit specification.
b31 to b3 b2 b1 b0

| 0 [ [ 1]
L\-:Periodic
Master axis absolute

coordinate

——— Slave axis absolute
coordinate

WPeriodic (Bit 0)

* 0: Non periodic

* 1: Periodic

HMaster axis absolute coordinate (Bit 1)
+ 0: Relative coordinate

* 1: Setting not possible*3

W Slave axis absolute coordinate (Bit 2)
+ 0: Relative coordinate

* 1: Absolute coordinate

*: Set bits 3 to 31 to "0".

*1 Not used when Interpolation method specification (Interpolate) is set to "0: Linear interpolation”. It is ignored if set.
*2  Only used when the cam curve is "12: 5th curve (Adjustment) (FifthCurve_SpeedDesignation)". It is ignored for other curves.
*3 If"1"is set, "Out of Input Absolute Coordinate Range (error code: 341DH)" occurs.
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PROFILE_CAM_ELEMENT

Variable name Name Data type Description
(device offset)
CurveType Cam curve type INT This variable sets the cam curve.
(+0) (MC_CAM_CURV + 0: Constant speed (ConstantSpeed)
E_TYPE) * 1: Constant acceleration (ConstantAcceleration)
=" Page 111 « 2: Distorted trapezoid (DistortedTrapezoid)
MC_CAM_CURVE | - 3: Distorted sine (DistortedSine)
_TYPE * 4: Distorted constant speed (DistortedConstantSpeed)
* 5: Cycloid (Cycloid)
* 6: 5th curve (FifthCurve)
* 7: Trapecloid (Trapecloid)
« 8: Reverse trapecloid (ReverseTrapecloid)
+ 9: Double hypotenuse (DoubleHypotenuse)
* 10: Reverse double hypotenuse
(ReverseDoubleHypotenuse)
+ 11: Single hypotenuse (SingleHypotenuse)
* 12: 5th curve (Adjustment) (FifthCurve_SpeedDesignation)
EndPoint End point*1 LREAL This variable sets the position (the current value per cycle) to
(+4) the length per cycle.
+ 0.0 < End point (EndPoint) < Length per cycle (CycleLength)
Stroke Stroke LREAL This variable sets the stroke position.
(+8) * The absolute value of Stroke (Stroke) < Stroke amount
(Stroke)
RangeP1 Curve application range (P1) | LREAL This variable sets the curve application range (start point: P1,
(+12) end point: P2) of the cam curve.
RangeP2 Curve application range (P2) | LREAL Set this variable within the range of "P1 < P2". Note that when
(+16) setto "P1=P2=0","P1=0"and "P2 = 1" are applied.
+0.0to 1.0
Rangel1 Acceleration/deceleration LREAL This variable sets the acceleration/deceleration range (L1, L2)
range compensation (Range for the cam curve.
L1) The range that can be set differs depending on the cam curve.
(+20) When set to "L1 = L2 = 0.0000", the default value for each cam
Rangel2 Acceleration/deceleration LREAL curve is applied.
range compensation (Range The setting value is ignored for curves that do not use L1 or L2.
L2) + 0.0001 < Range (L1, L2) < 1.0000
(+24)
EndVelocity End point speed'2 LREAL This variable sets the end point velocity of the cam curve.
(+28) + -2500000000.0 < End point speed (EndVelocity) <
2500000000.0
EndAcceleration End point acceleration™ LREAL This variable sets the end point acceleration of the cam curve.

(+32)

+ -2147483647.0 < End point acceleration (EndAcceleration)
<2147483647.0

*1  When the end point exceeds the length per cycle before reaching the final section, the section number at the time is determined as the
final section number and the end point is overwritten with the length per cycle.

*2 The setting items used to read/write differ depending on the interpolation method specification of the operation profile data.
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PROFILE_ROTARY_CUTTER

Name
(device offset)

Variable name

Data type

Description

Resolution
(+0)

Resolution

DWORD(UDINT)

This variable sets the resolution of the generated cam.
* 8 t0 32768

InputUnitString Input unit string

(+2)

WSTRING(31)

This variable sets the input unit character string.

Options Options

(+34)

DWORD(HEX)

Set Options by bit specification.

b31 0
| 0

b3 b2 b1 b0

L[ 1]
L\-:Periodic
Master axis absolute

coordinate

—» Slave axis absolute
coordinate

WPeriodic (Bit 0)

» 0: Non periodic

* 1: Periodic

EMaster axis absolute coordinate (Bit 1)
+ 0: Relative coordinate

« 1: Setting not possible™

W Slave axis absolute coordinate (Bit 2)
+ 0: Relative coordinate

« 1: Absolute coordinate

*: Set bits 3 to 31 to "0".

AutoGenerationOptions Auto-generation option

(+36)

WORD(HEX)

This variable sets the auto-generation options with bit
specification.

b15 to
| 0

b2 b1 b0

\-b Acceleration/deceleration
method

Cycle axis length setting

B Acceleration/deceleration method (Bit 0)
* 0: Trapezoidal acceleration/deceleration
* 1: S-curve acceleration/deceleration

ESynchronous axis length setting (Bit 1)

* 0: Diameter
+ 1: Cycle length
*: Setbits 2to 15to "0".

NumberOfCutter Number of cutter

(+37)

WORD(UINT)

This variable sets the number of cutters.
* Setting range: 1 to 256

SyncSectionAccRatio Synchronous section
acceleration ratio

(+40)

LREAL

Set this variable to precisely adjust the synchronous speed in
the synchronous section.

The value becomes "Synchronous section speed =
Synchronous speed x (100% + Acceleration ratio)".

+ -5000.0 to 5000.0 [in units of 0.001%]

SheetLength Sheet length

(+44)

LREAL

This variable sets the sheet length.
(0.0 < Sheet length (SheetLength) < 10000000000.0)
+ 0.00000000000001 to 10000000000.0

SheetSyncWidth Sheet synchronization width

(+48)

LREAL

This variable sets the sheet synchronization width (seal width).
When the synchronous speed section for retracting operation
is required in front of and behind the sheet synchronization
width, add the retracting width.

(0.0 < Sheet synchronization width (SheetSyncWidth) < Sheet
length (SheetLength))

(0.0 < Sheet synchronization width (SheetSyncWidth) < Cycle
length/Number of cutter (NumberOfCutter))

+ 0.00000000000001 to 10000000000.0

SyncAxisLength Synchronous axis length

(+52)

LREAL

This variable sets the rotary cutter axis length.

EWhen Auto-generation options is set to "0: Diameter"
Calculated as "Cycle length = setting value x «".

E\When Auto-generation options is set to "1: Cycle length”
Calculated as "Cycle length = setting value".

(0.0 < Cycle length < 10000000000.0)

+ 0.00000000000001 to 10000000000.0
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Variable name

Name
(device offset)

Data type

Description

SyncPositionAdjustment

Synchronous position tuning
(+56)

LREAL

This variable sets the position adjustment of the synchronous

section.
Negative value: The synchronous section is adjusted to the
sheet start side.
0: The center of the sheet is in the synchronous section.
Positive value: The synchronous section is adjusted to the
sheet end side.

(Absolute value of Synchronous position tuning

(SyncPositionAdjustment) < Sheet length (SheetLength) / 2)

+ -10000000000.0 to 10000000000.0

AccDecWidth

Acceleration/deceleration
width
(+60)

LREAL

This variable sets the sheet width (one side) of the
acceleration/deceleration area.

When a negative value is set, the acceleration/deceleration
width is calculated to be the maximum.

(2 x Acceleration/deceleration width (AccDecWidth) < Sheet
length (SheetLength) - Sheet synchronization width
(SheetSyncWidth))

+ -10000000000.0 to 10000000000.0

AsyncSpd

Asynchronous speed result
(+64)

LREAL

When the auto-generation is successfully completed, this
variable stores the asynchronous speed as the ratio of the
synchronous speed.

*1 If"1"is set, "Out of Input Absolute Coordinate Range (error code: 341DH)" occurs.

PROFILE_POSITIONING_DATA

Variable name Name Data type Description
(device offset)
NumberOfDataSettings Number of positioning data WORD(UINT) This variable sets the number of positioning data.
settings Set the Number of positioning data settings
(+0) (NumberOfDataSettings) to be less than or equal to the Total
number of positioning data points (TotalNumberOfData).
+ 0 to 5000
*: When a value outside the range is set, or if a value
exceeding the total number of positioning data points is set,
"Operation Profile Data Incorrect (error code: 3410H)"
occurs at open.
TotalNumberOfData Total number of positioning WORD(UINT) This variable sets the total number of positioning data points.
data points Set the positioning data maximum value set by open or write.
(+1) * 1 to 5000
*: When a value outside the range is set, "Operation Profile
Data Incorrect (error code: 3410H)" occurs at open.
Options Options DWORD(HEX) This variable sets the options.
(+2) *:  Set this to "00000000H".

PROFILE_POSITIONING_DATA_ELEMENT

Variable name Name Data type Description
(device offset)
DataNo Positioning data No. WORD(UINT) This variable sets the positioning data index No.
(+0) Positioning data is executed in Positioning data No. (DataNo)
order. Set the positioning data so that the Positioning data No.
(DataNo) is in ascending order.
+ 1 to total number of positioning data points (5000)
OperationPattern Operation pattern INT This variable sets the positioning data operation pattern.
(+1) (MC_OPERATION | Set whether to continue executing the positioning data or
_PATTERN) complete.
=" Page 115 + 0: Positioning complete (PositioningComplete)
MC_OPERATION_ | -« 1: Continuous positioning (ContinuousPositioning)
PATTERN « 2: Continuous path (BlendingLow)

(ContinuousBlendingLow)

+ 3: Continuous path (BlendingPrevious)
(ContinuingBlendingPrevious)

* 4: Continuous path (BlendingNext)
(ContinuousBlendingNext)

* 5: Continuous path (BlendingHigh)
(ContinuousBlendingHigh)
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Variable name Name Data type Description
(device offset)
ControlMethod Control method INT This variable sets the control method of the positioning data
(+2) (MC_CONTROL_ | No.
METHOD) + 0080H: NOP (NOP)

= Page 115
MC_CONTROL_M
ETHOD

+ 0082H: JUMP (JUMP)

+ 0083H: LOOP (LOOP)

+ 0084H: LEND (LEND)

* 0101H: Absolute value linear interpolation (LinearAbsolute)

* 0102H: Relative value linear interpolation (LinearRelative)

» 0103H: Absolute value circular interpolation
(CircularAbsolute)

* 0104H: Relative value circular interpolation
(CircularRelative)

InterpolationAxis1 Interpolation axes 1 WORD(UINT) This variable sets the interpolation axes that execute
(+3) interpolation control from the structuring axes of the axes
InterpolationAxis2 Interpolation axes 2 WORD(UINT) group.
(+4) The linear interpolation axes of linear interpolation, or the
circular interpolation axes of circular interpolation, are set
InterpolationAxis3 Interpolation axes 3 WORD(UINT) depending on the Control method (ControlMethod).
(+5) < 1t016
InterpolationAxis4 Interpolation axes 4 WORD(UINT)
(+6)
CircMode Circulation interpolation INT This variable sets the specification method of circular
mode (MC_CIRC_MODE | interpolation control.
(+7) ) « 0: Border point specification (mcBorder)
=" Page 109 * 1: Center point specification (mcCenter)
MC_CIRC_MODE « 2: Radius specification (mcRadius)
CircPathChoice Path selection INT This variable sets the rotation direction of the circular
(+8) (MC_CIRC_PATH interpolation control.
CHOICE) + 0: CW (mcCW)
= Page 109 * 1: CCW (mcCCW)
MC_CIRC_PATHC | - 2: Shortcut (mcShortWay)
HOICE * 3: Detour (mcLongWay)
* 4: CW Detour (mcCWLongWay)
* 5: CCW Detour (mcCCWLongWay)
Reserve1[0..2] Reserve 1 WORD(UINT) Not used. (For offset adjusting)
(+9)
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Variable name

Name
(device offset)

Data type

Description

Position1

Target position/movement
amount/end point 1
(+12)

LREAL

Position2

Target position/movement
amount/end point 2
(+16)

LREAL

Position3

Target position/movement
amount/end point 3
(+20)

LREAL

Position4

Target position/movement
amount/end point 4
(+24)

LREAL

The following occurs depending on the Control method

(ControlMethod) setting.

<Linear interpolation>

The Target position/movement amount/end point 1 to 4

(Position1 to Position4) sets the target position/movement

amount of the structuring axes set in Interpolation axes 1 to 4

(InterpolationAxis1 to InterpolationAxis4).

+ -10000000000.0 to 10000000000.0

*: "0", or the target position/amount of movement/end point 1
to 4 (Position1 to Position4) corresponding to the omitted
Interpolation axes 1 to 4 (InterpolationAxis1 to
InterpolationAxis4) can be omitted.

HFor "0101H: Absolute value linear interpolation

(LinearAbsolute)"

Sets the target position of the absolute position.

HFor "0102H: Relative value linear interpolation

(LinearRelative)"

Sets the movement amount from the current position at

positioning data execution.

<Circular interpolation>

The Target position/movement amount/end point 1, 2

(Position1 and Position2) sets the target position/movement

amount of the structuring axes set in Interpolation axes 1, 2

(InterpolationAxis1 and Interpolation Axis2).

+ -10000000000.0 to 10000000000.0

*: The Target position/movement amount/end point 3, 4
(Position3 and Position4) can be omitted. (The settings are
ignored).

WFor "0103H: Absolute value circular interpolation

(CircularAbsolute)"

Sets the end position of the absolute position.

WFor "0104H: Relative value circular interpolation

(CircularRelative)"

Sets the movement amount from the current position to the

end point at positioning data execution.

Direction1

Direction selection 1
(+28)

INT
(MC_DIRECTION)
=" Page 108
MC_DIRECTION

Direction2

Direction selection 2
(+29)

INT
(MC_DIRECTION)
5" Page 108
MC_DIRECTION

Direction3

Direction selection 3
(+30)

INT
(MC_DIRECTION)
=" Page 108
MC_DIRECTION

Direction4

Direction selection 4
(+31)

INT
(MC_DIRECTION)
=" Page 108
MC_DIRECTION

This variable sets the direction used to move from the current
position to the target position in linear interpolation control.
Set when "0101H: Absolute value linear interpolation
(LinearAbsolute)" is set in the Control method
(ControlMethod).

The Direction selection 1 to 4 (Direction1 to Direction 4) sets
the direction of the structuring axes set in Interpolation axes 1
to 4 (InterpolationAxis1 to InterpolationAxis4).

* 1: Positive direction (mcPositiveDirection)

* 2: Negative direction (mcNegativeDirection)

+ 3: Shortest path (mcShortestWay)

. Software stroke limit enabled interpolation axes will ignore
this setting.

"0", or the array elements for Direction selection 1 to 4
(Direction1 to Direction4) corresponding to the omitted
Interpolation axes 1 to 4 (InterpolationAxis1 to
InterpolationAxis4) can be omitted.

*
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Variable name Name Data type Description
(device offset)
CircAuxPoint1 Sub point 1 LREAL This variable sets the position of the sub point (border point,
(+32) center point, radius) for conducting circular interpolation
CircAuxPoint2 Sub point 2 LREAL control.
(+36) The setting ranges depending on the setting for Circular
interpolation mode (CircMode) are shown below.
CircAuxPoint3 Sub point 3 LREAL WFor "0: Border point specification (mcBorder)" and "1: Center
(+40) point specification (mcCenter)"
CircAuxPoint4 Sub point 4 LREAL The setting range depending on the Control method
(+44) (ControlMethod) setting is as follows.
« "0103H: Absolute value circular interpolation
(CircularAbsolute)":
-10000000000.0 < setting value < 10000000000.0
*: When ring counter is enabled, the setting range becomes
the ring counter range.
* "0104H: Relative value circular interpolation
(CircularRelative)":
-10000000000.0 to 10000000000.0
MW For "2: Radius specification (mcRadius)"
+ 0.000001 to 2147483647.0
VelocityMode Velocity mode INT This variable sets the velocity mode of linear interpolation

(+48)

(MC_INTERPOLA
TE_SPEED_MOD
E)

=" Page 110
MC_INTERPOLAT
E_SPEED_MODE

control.

* 0: Vector velocity (VectorSpeed)

* 1: Long axis velocity (LongAxisSpeed)

« 2: Reference axis velocity (ReferenceAxisSpeed)

Reserve2[0..2]

Reserve 2
(+49)

WORD(UINT)

Not used. (For offset adjusting)

Velocity

Velocity
(+52)

LREAL

This variable sets the positioning speed of the multiple axes
interpolation.
+ 0.0000, 0.0001 to 2500000000.0

Acceleration

Acceleration
(+56)

LREAL

This variable sets the acceleration for multiple axes
interpolation.

The setting contents depending on the acceleration/
deceleration method setting (Bit O to 2) of Positioning data
options (DataOptions) is as follows.

WFor "0: Acceleration/deceleration specification method
(mcAccDec)"

+ 0.0000, 0.0001 to 2147483647.0 [U/s?]

WFor "1: Acceleration/deceleration time-fixed method
(mcFixedTime)"

+ 0.000000, 0.00001 to 8400.0 [s]

Deceleration

Deceleration
(+60)

LREAL

This variable sets the deceleration for multiple axes
interpolation.
WFor "0: Acceleration/deceleration specification method
(mcAccDec)"

+ 0.0000, 0.0001 to 2147483647.0 [U/s?]
WFor "1: Acceleration/deceleration time-fixed method
(mcFixedTime)"

* Deceleration (Deceleration) is not used.

Jerk

Jerk
(+64)

LREAL

This variable sets the jerk for multiple axes interpolation.
HFor "0: Acceleration/deceleration specification method
(mcAccDec)"

+ 0.0000, 0.0001 to 2147483647.0 [U/s?]

WFor "1: Acceleration/deceleration time-fixed method
(mcFixedTime)"

« Jerk (Jerk) is not used.

CircErrorTolerance

Circular interpolation error

tolerance
(+68)

LREAL

This variable sets the circular interpolation error tolerance
when executing circular interpolation control with the center
point specification.

+ 0.000001 to 100000.0
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Variable name

Name
(device offset)

Data type

Description

DataOptions

Positioning data options
(+72)

DWORD(HEX)

Set Options by bit specification.
b31 to b17b16b15 to b4 b3 b2 b1 b0

L o [ o [[[]]
HC} Acceleration/deceleration

method setting
——» Position selection at
buffer mode
» Target position specification
exceeding the ring counter

WAcceleration/deceleration method setting (Bit 0 to 2)
* 0: Acceleration/deceleration specification method
(mcAccDec)
* 1: Acceleration\deceleration time-fixed method
(mcFixedTime)

HPosition selection at buffer mode (Bit 3)

Set when "0102H: Relative value linear interpolation

(LinearRelative)", "0104H: Relative value circular interpolation

(CircularRelative)" is set in the Control method

(ControlMethod).

* 0: Set position

* 1: Actual position

*: For "0101H: Absolute value linear interpolation
(LinearAbsolute)" and "0103H: Absolute value circular
interpolation (CircularAbsolute)", set this to "0".

MTarget position specification exceeding the ring counter (Bit

16)

Set when "0101H: Absolute value linear interpolation

(LinearAbsolute)" is set in the Control method

(ControlMethod).

+ 0: Do not allow

* 1: Allow

*: For "0102H: Relative value linear interpolation
(LinearRelative)", "0103H: Absolute value circular
interpolation (CircularAbsolute)" and "0104H: Relative
value circular interpolation (CircularRelative)", set this to
"0".

Reserve3[0..1]

Reserve 3
(+74)

WORD(UINT)

Not used. (For offset adjusting)

DwellTime

Dwell time
(+76)

LREAL

This variable sets the dwell time.

* 0.0 [s]: Dwell function disabled

+ 0.000001 to 8400.0 [s]: Dwell function enabled

*: When set to a positive number less than 0.000001, it will
be read as "0.0 [s]".

Mcode

M code
(+80)

WORD(UINT)

This variable sets the M code for each positioning data.
Set "0 (default value)" to not output the M code.
* 11065535

McodeOutput_Override

M code output timing
override
(+81)

INT
(MC_MCODE_OU
TPUT_OVERRIDE
)= Page 115
MC_MCODE_OUT
PUT_OVERRIDE

This variable sets the M code output timing of each positioning
data.

*» 0: Use FB options (UseFbOptions)

* 1: WITH mode (WithMode)

» 2: AFTER mode (AfterMode)

JumpDestinationDataNo JUMP destination positioning | WORD(UINT) This variable sets the positioning data No. of the jump
data No. destination specified with JUMP.
(+82) Sets the Positioning data No. (DataNo) of a positioning data
whose Control method (ControlMethod) is other than "0082H:
JUMP (JUMP)".
* 1 to total number of positioning data points (5000)
ConditionSignalNo Condition signal No. WORD(UINT) This variable sets the condition signal No.
(+83) Set "0 (default value)" to not use the condition signal.
*+1t0 10
LoopCount Number of LOOP to LEND WORD(UINT) This variable sets the number of repetitions for loop control.
repetitions * 1 to 65535
(+84)
2 VARIABLES AND MOTION CONTROL FB
2.1 List of Variables 89



Variable name Name Data type Description
(device offset)
SkipSignalNo Skip signal No. WORD(UINT) This variable sets the skip signal No.
(+85) *1to 10
*: When not using skip signals, set this to "0".
*: When the Add-on MotionControl_general version is "1.31"
or earlier, set this to "0".
Pitch Pitch WORD(UINT) This variable sets the pitch.
(+86) *: Set this to "0".
Reserve4 Reserve 4 WORD(UINT) Not used. (For offset adjusting)
(+87)

PROFILE_POSITIONIN

G_DATA_EXTENDED

Variable name

Name

Data type

Description

ConditionSignal

Condition signal
(+0)

WSTRING(63)

This variable sets the condition signal in the TARGET_REF
type character string. Refer to the following for details.
=5~ Page 77 TARGET_REF (Input signal)
The setting range of character string is as follows.™!
MData classification
* [VAR]
+ [DEV]
HEType
* PROFILE_SIGNAL_SELECT_ELEMENT (I== Page 91
PROFILE_SIGNAL_SELECT_ELEMENT)
In the case of ""(No setting), no read/write is performed.

*.

SkipSignal

Skip signal
(+64)

WSTRING(63)

This variable sets the skip signal in the TARGET_REF type
character string. Refer to the following for details.
=5~ Page 77 TARGET_REF (Input signal)
The setting range of character string is as follows.™!
MData classification
* [VAR]
+ [DEV]
HEType
* PROFILE_SIGNAL_SELECT_ELEMENT (I= Page 91
PROFILE_SIGNAL_SELECT_ELEMENT)
In the case of ""(No setting), no read/write is performed.

*.

PositioningData

Positioning data
(+128)

WSTRING(63)

This variable sets the positioning data in the TARGET_REF
type character string. Refer to the following for details.
=5~ Page 77 TARGET_REF (Input signal)
The setting range of character string is as follows.
HEData classification
* [VAR]
- [DEV]
HType
* PROFILE_POSITIONING_DATA_ELEMENT (== Page 85
PROFILE_POSITIONING_DATA_ELEMENT)
In the case of ""(No setting), "Read/Write Data Type
Incorrect (error code: 3462H)" occurs.

*.

*1 If the specified type does not satisfy the requirements for each structure member, "Read/Write Data Type Incorrect (error code: 3462H)"
occurs. If the specified classification does not satisfy the requirement of each structure member, "Read/Write Data Data Type Incorrect
(error code: 3460H)" occurs.

90 2 VARIABLES AND MOTION CONTROL FB
2.1 List of Variables



PROFILE_SIGNAL_SELECT_ELEMENT

Variable name Name (Device offset) Data type Description™
StartlO 1/0 No. WORD(HEX) Not used.
(+0) Ignore the setting.
Reservel Reserve1 WORD(UNIT) Not used. (For offset adjusting)
(*+1)
Target Target WSTRING(63) This variable sets the signals for use in the character string.
(+2) Refer to the following for details.
=5~ Page 77 TARGET_REF (Input signal)
The setting range of character string is as follows.
.2
HData classification
- [0BJ]®
* [VAR]
« [DEV]
HType
« BOOL
Detection Signal detection method INT(MC_SIGNAL_ | This variable specifies the signal logic.
(+66) LOGIC) + 0: Detection at TRUE (HighLevel)
=" Page 112 * 1: Detection at FALSE (LowLevel)
MC_SIGNAL_LOG
IC
Reserve2 Reserve2 WORD(UNIT) Not used. (For offset adjusting)
(+67)
CompensationTime Compensation time LREAL Set "0.0".
(+68)
FilterTime Filter time LREAL This variable sets the filter time for removing chattering of the
(+72) input signal in units of seconds.
+0.0t0 5.0 [s]

*1  No error occurs due to the setting value at the time of writing. An error occurs in the case of outside the setting range when the written

expansion area is used by the operation profile control FB.

*2 If the target (Target) is "" (zero-length character string), the corresponding skip signal is treated as no setting.
*3  When [OBJ] is set, the target modification cannot be omitted. If it is omitted, "Operation Profile Data Control Profile ID Setting Incorrect

(error code: 1AFAH)" occurs.

PROGRAM_INFO

Variable name Name

Data type

Description

ExecutionTime Execution time

DWORD(UDINT)

This variable stores the execution time of the program in units
of [us].
0 clears at STOP—RUN.

Number Execution count WORD(UINT) This variable counts the number of executions for the program.
After exceeding 65535, the value returns to 0.
0 clears at STOP—RUN.
» 0to 65535
Status Status WORD(HEX) This variable stores the execution status of the program.

« 0: Standby (MC_PROGRAM_WAITING)

« 1: Executing (MC_PROGRAM_RUNNING)
« 3: Error stop (MC_PROGRAM_ERROR)

« 4: Standby by DI (MC_PROGRAM_DI)
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SLAVE_OBJECT_REAL

Variable name

Name

Data type

Description

ControlWord

ControlWord

WSTRING(63)

This variable requests switching of the status to the driver
device.

Encoderlncrements

Encoderlncrements

WSTRING(63)

This variable gets the encoder resolution of the driver device.

FollowingErrActualValue

FollowingErrActualValue

WSTRING(63)

This variable is the droop pulse of the driver device.

GearRatioMotorRevolutions

GearRatioMotorRevolutions

WSTRING(63)

This variable sets the servo motor axis rotation number
(numerator) to the driver device.

HomeOffset HomeOffset WSTRING(63) This variable sets the difference between zero position and
homing position of the machine coordinate system in the driver
device.

MaxMotorSpeed MaxMotorSpeed WSTRING(63) This variable gets the maximum speed of the servo motor from
the driver device.

MaxTorque MaxTorque WSTRING(63) This variable gets the maximum torque of the servo motor from
the driver device.

ModesOfOp ModesOfOp WSTRING(63) This variable requests the switching the control mode to the
driver device.

ModesOfOpDisp ModesOfOpDisp WSTRING(63) This variable gets the control mode of the driver device.

NegativeTorqueLimitValue

NegativeTorqueLimitValue

WSTRING(63)

This variable sets negative direction torque limit value in the
driver device.

Polarity

Polarity

WSTRING(63)

This variable sets the rotation direction selection of driver
device.

PosActualValue

PosActualValue

WSTRING(63)

This variable is the current value of the driver device.

PosEncoderResolution

PosEncoderResolution

WSTRING(63)

This variable returns the total number of Sub Index(=2).

PosEncoderResolutionMotorRevolutio

ns

PosEncoderResolutionMotor
Revolutions

WSTRING(63)

This variable is the number of rotations of the driver device.

PositiveTorqueLimitValue

PositiveTorqueLimitValue

WSTRING(63)

This variable sets the positive direction torque limit value in the
driver device.

ShaftRevolutions

ShaftRevolutions

WSTRING(63)

This variable sets the number of drive axis rotations
(denominator) of the driver device.

SiUnitPos SiUnitPos WSTRING(63) This variable sets gets the S| unit position of the driver device.

SiUnitVel SiUnitVel WSTRING(63) This variable sets gets the Sl unit velocity of the driver device.

StatusWord StatusWord WSTRING(63) This variable gets the status of the driver device.

SupportedDriveModes SupportedDriveModes WSTRING(63) This variable gets the control mode supported by the driver
device.

TargetPos TargetPos WSTRING(63) This variable is the command position to output to the driver
device.

TargetTorque TargetTorque WSTRING(63) This variable is the command torque to output to the driver
device.

TargetVelocity TargetVelocity WSTRING(63) This variable is the set velocity to output to the driver device.

TargetActualValue

TorqueActualValue

WSTRING(63)

This variable is the current torque of the driver device.

VelActualValue

VelActualValue

WSTRING(63)

This vari