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IntroductionIntroduction Course ObjectiveCourse Objective

This course is designed for anyone new to interpolation control and synchronous control using the motion control system ofThis course is designed for anyone new to interpolation control and synchronous control using the motion control system of
the MELSEC iQ-R Series Motion module, to learn about system design, installation, wiring, setting, and programming.the MELSEC iQ-R Series Motion module, to learn about system design, installation, wiring, setting, and programming.

This course is a sequel to MELSEC iQ-R Series Motion Module Basics (RD78G(H) Startup) and MELSEC iQ-R Series MotionThis course is a sequel to MELSEC iQ-R Series Motion Module Basics (RD78G(H) Startup) and MELSEC iQ-R Series Motion
Module Basics (RD78G(H) Position Control). Module Basics (RD78G(H) Position Control). 


Make sure to finish the above courses before taking this course.Make sure to finish the above courses before taking this course.
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IntroductionIntroduction Course StructureCourse Structure

This course consists of the following chapters.This course consists of the following chapters.


We recommend that you start from Chapter 1.We recommend that you start from Chapter 1.

Chapter 1 Contents of the CourseChapter 1 Contents of the Course

This chapter describes the contents of the course.
This chapter describes the contents of the course.
We will explain the target system configuration and hardware configuration.We will explain the target system configuration and hardware configuration.

Chapter 2 Interpolation ControlChapter 2 Interpolation Control

This chapter describes the interpolation control method of the Motion module.This chapter describes the interpolation control method of the Motion module.

Chapter 3 Synchronous ControlChapter 3 Synchronous Control

This chapter describes the synchronous control method of the Motion module.This chapter describes the synchronous control method of the Motion module.

Final TestFinal Test

4 sections (22 questions) Passing score: 60%4 sections (22 questions) Passing score: 60%



IntroductionIntroduction How to Use This e-Learning ToolHow to Use This e-Learning Tool

Go to the next pageGo to the next page Go to the next page.Go to the next page.

Back to the previous pageBack to the previous page Back to the previous page.Back to the previous page.

Move to the desired pageMove to the desired page "Table of Contents" will be displayed, enabling you to navigate to the desired page."Table of Contents" will be displayed, enabling you to navigate to the desired page.

Exit the learningExit the learning Exit the learning.
Window such as "Contents" screen and the learning will be closed.Exit the learning.
Window such as "Contents" screen and the learning will be closed.



IntroductionIntroduction Precautions for UsePrecautions for Use

■Safety precautions■Safety precautions

When using actual products for learning purposes, please carefully read the "Safety Precautions" described in the manual ofWhen using actual products for learning purposes, please carefully read the "Safety Precautions" described in the manual of
the product to be used, and pay close attention to safety and proper use.the product to be used, and pay close attention to safety and proper use.

■Precautions on this course■Precautions on this course

The screen images shown in the course may differ from your actual software depending on the version.The screen images shown in the course may differ from your actual software depending on the version.


The following software versions are used in the course.The following software versions are used in the course.



For the latest version of each software, check the MITSUBISHI ELECTRIC FA Global Website.For the latest version of each software, check the MITSUBISHI ELECTRIC FA Global Website.

   MELSOFT GX Works3MELSOFT GX Works3 Ver.1.072AVer.1.072A Motion control setting functionMotion control setting function Ver.1.015RVer.1.015R
   GX LogViewerGX LogViewer Ver.1.106KVer.1.106K
   MELSOFT MR Configurator2MELSOFT MR Configurator2 Ver.1.115V or laterVer.1.115V or later

The firmware version 44 or later is required for the PLC CPU (version 46 or later for RD78GH).The firmware version 44 or later is required for the PLC CPU (version 46 or later for RD78GH).


The firmware version 14 or later is required for the Motion module.The firmware version 14 or later is required for the Motion module.



For how to update the firmware version, refer to MITSUBISHI ELECTRIC FA Global Website or the module configurationFor how to update the firmware version, refer to MITSUBISHI ELECTRIC FA Global Website or the module configuration
manual.manual.

 indicates the reference manual. indicates the reference manual.


This course refers to the manuals as of the following versions. This course refers to the manuals as of the following versions. 



Note that the descriptions and contents may slightly differ depending on the version.Note that the descriptions and contents may slightly differ depending on the version.

Manual nameManual name Manual No.Manual No. VersionVersion

MELSEC iQ-R Motion Module User's Manual (Startup)MELSEC iQ-R Motion Module User's Manual (Startup) IB-0300406IB-0300406 DD

MELSEC iQ-R Motion Module User's Manual (Application)MELSEC iQ-R Motion Module User's Manual (Application) IB-0300411IB-0300411 EE

MELSEC iQ-R Motion Module User's Manual (Network)MELSEC iQ-R Motion Module User's Manual (Network) IB-0300426IB-0300426 DD

MELSEC iQ-R Programming ManualMELSEC iQ-R Programming Manual


(Motion Module Instructions, Standard Functions/Function Blocks)(Motion Module Instructions, Standard Functions/Function Blocks) IB-0300431IB-0300431 DD

MELSEC iQ-R Programming ManualMELSEC iQ-R Programming Manual


(Motion Control Function Blocks)(Motion Control Function Blocks) IB-0300533IB-0300533 BB

MELSEC iQ-R Structured Text (ST) Programming Guide BookMELSEC iQ-R Structured Text (ST) Programming Guide Book SH-081483SH-081483 EE

MELSEC iQ-R Programming ManualMELSEC iQ-R Programming Manual


(CPU Module Instructions, Standard Functions/Function Blocks)(CPU Module Instructions, Standard Functions/Function Blocks) SH-081266SH-081266 XX

MELSEC iQ-R CPU Module User's Manual (Application)MELSEC iQ-R CPU Module User's Manual (Application) SH-081264SH-081264 AHAH



Chapter 1Chapter 1 Contents of the CourseContents of the Course

Download the sample program file to be used in this course from the following.Download the sample program file to be used in this course from the following.



RD78GAdvanced_Sample.zip (1.50MB)RD78GAdvanced_Sample.zip (1.50MB)


Refer to “download” folder.Refer to “download” folder.

1.11.1 Subject of the CourseSubject of the Course

The following describes the contents of the course.The following describes the contents of the course.



1.21.2 Target Machine ConfigurationTarget Machine Configuration

In this course, we use the machine configuration of the XY table shown below.In this course, we use the machine configuration of the XY table shown below.


X-axis is represented as axis 1 (Axis0001) and Y-axis is represented as axis 2 (Axis0002).X-axis is represented as axis 1 (Axis0001) and Y-axis is represented as axis 2 (Axis0002).


The location of the limit switch is assumed to be the same for X-axis and Y-axis.The location of the limit switch is assumed to be the same for X-axis and Y-axis.
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1.31.3 Target System ConfigurationTarget System Configuration

In this course, we use the following system configuration.In this course, we use the following system configuration.


Add the second servo amplifier as station No. 2 to the system configuration of the Basics course (Positioning Control).Add the second servo amplifier as station No. 2 to the system configuration of the Basics course (Positioning Control).



1.41.4 Wiring of External CircuitWiring of External Circuit

Wiring of power supply for the programmable controller and servo amplifier, and the connection method of theWiring of power supply for the programmable controller and servo amplifier, and the connection method of the


servo motor are the same as described in the Basics course.servo motor are the same as described in the Basics course.


The following shows the external circuit wiring of the input module.The following shows the external circuit wiring of the input module.

(Note)(Note)


1. Since the I/O No. of RX40C7-TS is 0020H, programs will use X20 to X2A and X2F.1. Since the I/O No. of RX40C7-TS is 0020H, programs will use X20 to X2A and X2F.


2. The details of the virtual drive axis are described in Chapter 3.2. The details of the virtual drive axis are described in Chapter 3.



Chapter 2Chapter 2 Interpolation ControlInterpolation Control

2.12.1 Steps of Interpolation ControlSteps of Interpolation Control

The following shows the steps of interpolation control using multiple axes.The following shows the steps of interpolation control using multiple axes.



2.22.2 Axes GroupAxes Group

Interpolation control requires the target axes to be defined as axes groups. Interpolation control requires the target axes to be defined as axes groups. 


For example, interpolation control for the XY table requires X-axis and Y-axis to be registered in a single axes group.For example, interpolation control for the XY table requires X-axis and Y-axis to be registered in a single axes group.

Creating a new axes groupCreating a new axes group



With the motion control setting function, right click "Axes group" in the Navigation window and select [Add New Data]. With the motion control setting function, right click "Axes group" in the Navigation window and select [Add New Data]. 


Enter the data name and axes group No. in the New Data window. Enter the data name and axes group No. in the New Data window. 


We use the default settings here: data name "AxesGroup001" and axes group No. "1". We use the default settings here: data name "AxesGroup001" and axes group No. "1". 


Click the [OK] button after entering the information.Click the [OK] button after entering the information.

(1)(1)



2.22.2 Axes GroupAxes Group

[Point] [Point] 


An axis can be registered to multiple axes groups.An axis can be registered to multiple axes groups.


Create as many axes groups as combinations of axes for interpolation control.Create as many axes groups as combinations of axes for interpolation control.

Setting the axes group parameterSetting the axes group parameter


The axes group setting window appears. In this course, configure the settings as follows. The axes group setting window appears. In this course, configure the settings as follows. 



(2)(2)

Under [Axes Group Parameter], register the axis names "Axis0001" and "Axis0002" to be controlled by interpolation inUnder [Axes Group Parameter], register the axis names "Axis0001" and "Axis0002" to be controlled by interpolation in
[Configuration Axis].[Configuration Axis].
Under [Axes Group Parameter], set the control unit of the axes group for [Position Command Unit] and [Velocity CommandUnder [Axes Group Parameter], set the control unit of the axes group for [Position Command Unit] and [Velocity Command
Unit].Unit].


In this course, we use the same units as the axis parameter: position command unit "um" and velocity command unit "U/s".In this course, we use the same units as the axis parameter: position command unit "um" and velocity command unit "U/s".

1)1)

2)2)



2.32.3 FBs for Interpolation ControlFBs for Interpolation Control

2.3.12.3.1 Enabling/disabling the axes groupEnabling/disabling the axes group

TypeType FB nameFB name DescriptionDescription

MCFBMCFB
(Management(Management

FBs)FBs)

MC_GroupEnableMC_GroupEnable Enables the specified axes group and switches the groupEnables the specified axes group and switches the group
status from 0:GroupDisabled to 4:GroupStandby.status from 0:GroupDisabled to 4:GroupStandby.

MC_GroupDisableMC_GroupDisable Disables the specified axes group and switches the groupDisables the specified axes group and switches the group
status to 0:GroupDisabled.status to 0:GroupDisabled.

Overview
Overview




MC_GroupEnable/MC_GroupDisable is used to enable/disable the axes group.MC_GroupEnable/MC_GroupDisable is used to enable/disable the axes group.


Before performing interpolation control, execute MC_GroupEnable to switch the axes group statusBefore performing interpolation control, execute MC_GroupEnable to switch the axes group status
((AxesGroupName).Md.GroupStatus) from 0:GroupDisabled to 4:GroupStandby.((AxesGroupName).Md.GroupStatus) from 0:GroupDisabled to 4:GroupStandby.

(1)(1)



2.3.12.3.1 Enabling/disabling the axes groupEnabling/disabling the axes group

I/O variable nameI/O variable name VariableVariable
namename Data typeData type DescriptionDescription

I/OI/O Axes groupAxes group
informationinformation AxesGroupAxesGroup AXES_GROUP_REFAXES_GROUP_REF Structure of axes group informationStructure of axes group information

InputInput ExecutionExecution
commandcommand ExecuteExecute BOOLBOOL Executes the FB when it is TRUE.Executes the FB when it is TRUE.

OutputOutput

ExecutionExecution
completioncompletion DoneDone BOOLBOOL Indicates that the FB operation is completed.Indicates that the FB operation is completed.

ExecutingExecuting BusyBusy BOOLBOOL Indicates that the FB operation is in progress.Indicates that the FB operation is in progress.

ErrorError ErrorError BOOLBOOL Indicates that the error has occurred in the FB Indicates that the error has occurred in the FB 


when it is TRUE.when it is TRUE.

Error codeError code ErrorIDErrorID UINTUINT Returns the error code generated in the FB.Returns the error code generated in the FB.

FB specification (excerpt)FB specification (excerpt)


The following table shows the I/O variables of MC_GroupEnable/MC_GroupDisable.The following table shows the I/O variables of MC_GroupEnable/MC_GroupDisable.

(2)(2)



2.3.22.3.2 Interpolation operationInterpolation operation

The Motion module is provided with the FBs for linear interpolation and circular interpolation.The Motion module is provided with the FBs for linear interpolation and circular interpolation.


The details are described in Section 2.4 and 2.5.The details are described in Section 2.4 and 2.5.

TypeType FB nameFB name DescriptionDescription

MCFBMCFB
(Motion)(Motion)

MCv_MoveLinearInterpolateAbsoluteMCv_MoveLinearInterpolateAbsolute Absolute value linear interpolation controlAbsolute value linear interpolation control

MCv_MoveLinearInterpolateRelativeMCv_MoveLinearInterpolateRelative Relative value linear interpolation controlRelative value linear interpolation control

MCv_MoveCircularInterpolateAbsoluteMCv_MoveCircularInterpolateAbsolute Absolute value circular interpolation control (Note)Absolute value circular interpolation control (Note)

MCv_MoveCircularInterpolateRelativeMCv_MoveCircularInterpolateRelative Relative value circular interpolation control (Note)Relative value circular interpolation control (Note)

(Note) (Note) 


When executing the interpolation control FB in the Motion module, the software stroke limit must be enabled.When executing the interpolation control FB in the Motion module, the software stroke limit must be enabled.


The following shows the preset items for the sample program.The following shows the preset items for the sample program.



2.42.4 Linear InterpolationLinear Interpolation

This section describes MCv_MoveLinearInterpolateAbsolute that performs the linear interpolation of absolute positionThis section describes MCv_MoveLinearInterpolateAbsolute that performs the linear interpolation of absolute position
specification used in the sample program.specification used in the sample program.


The details of the input variables are described in the following pages.The details of the input variables are described in the following pages.

〈FB specification (excerpt)〉〈FB specification (excerpt)〉

I/O variable nameI/O variable name Variable nameVariable name Data typeData type DescriptionDescription

InputInput Axes groupAxes group
informationinformation AxesGroupAxesGroup AXES_GROUP_REFAXES_GROUP_REF Specifies the structure that indicates Specifies the structure that indicates 



the axes group.the axes group.

StartStart ExecuteExecute BOOLBOOL Executes the FB when it is TRUE.Executes the FB when it is TRUE.

ContinuousContinuous
updateupdate ContinuousUpdateContinuousUpdate BOOLBOOL

The travel distance, velocity, acceleration, The travel distance, velocity, acceleration, 


and deceleration can be continuouslyand deceleration can be continuously
changed while it is TRUE.changed while it is TRUE.

LinearLinear
interpolation axisinterpolation axis LinearAxesLinearAxes INT[0..15]INT[0..15]

Specifies the axis to be used for linearSpecifies the axis to be used for linear
interpolation control from the configurationinterpolation control from the configuration
axes. axes. 


The index No. (1 to 16) of the configurationThe index No. (1 to 16) of the configuration
axis is specified in the array.axis is specified in the array.

Target positionTarget position PositionPosition LREAL[0..15]LREAL[0..15] Sets the target absolute position accordingSets the target absolute position according
to the unit of the axes group.to the unit of the axes group.

VelocityVelocity VelocityVelocity LREALLREAL Sets the velocity according to the unit Sets the velocity according to the unit 


of the axes group.of the axes group.

AccelerationAcceleration AccelerationAcceleration LREALLREAL Sets the acceleration rate according to theSets the acceleration rate according to the
unit of the axes group.unit of the axes group.

DecelerationDeceleration DecelerationDeceleration LREALLREAL Sets the deceleration rate according Sets the deceleration rate according 


to the unit of the axes group.to the unit of the axes group.



JerkJerk JerkJerk LREALLREAL Sets the jerk according to the unit of the axesSets the jerk according to the unit of the axes
group.group.

Velocity modeVelocity mode VelocityModeVelocityMode
INTINT


(MC_INTERPOLATE_(MC_INTERPOLATE_
SPEED_MODE)SPEED_MODE)

Specifies the velocity mode of interpolationSpecifies the velocity mode of interpolation
control.control.

DirectionDirection
selectionselection DirectionDirection INTINT



(MC_DIRECTION[0..15])(MC_DIRECTION[0..15]) Sets the direction.Sets the direction.

Buffer modeBuffer mode BufferModeBufferMode INTINT


(MC_BUFFER_MODE)(MC_BUFFER_MODE) Selects the buffer mode.Selects the buffer mode.

OptionOption OptionsOptions DWORD(HEX) (Note)DWORD(HEX) (Note) Sets the functional option in bits.Sets the functional option in bits.

OutputOutput

ExecutionExecution
completioncompletion DoneDone BOOLBOOL Indicates that the control is completed.Indicates that the control is completed.

ExecutingExecuting BusyBusy BOOLBOOL Becomes TRUE during FB execution.Becomes TRUE during FB execution.

ControllingControlling ActiveActive BOOLBOOL Becomes TRUE when the FB is controlling anBecomes TRUE when the FB is controlling an
axis.axis.

Abortion ofAbortion of
executionexecution CommandAbortedCommandAborted BOOLBOOL Becomes TRUE when the execution isBecomes TRUE when the execution is

interrupted.interrupted.

ErrorError ErrorError BOOLBOOL Becomes TRUE when an error occurs in theBecomes TRUE when an error occurs in the
FB.FB.

Error codeError code ErrorIDErrorID WORD(UINT)WORD(UINT) Returns the error code of the error that hasReturns the error code of the error that has
occurred in the FB.occurred in the FB.

(Note) Hexadecimal values are described as "H□" or "16#□".(Note) Hexadecimal values are described as "H□" or "16#□".



2.42.4 Linear InterpolationLinear Interpolation

This section provides the detailed information of the input variables of MCv_MoveLinearInterpolateAbsolute.This section provides the detailed information of the input variables of MCv_MoveLinearInterpolateAbsolute.

〈Label setting screen〉 〈Label setting screen〉 LinearAxesLinearAxes


Specify the array of the signed word typeSpecify the array of the signed word type
(INT type) with 16 elements for(INT type) with 16 elements for
LinearAxes.LinearAxes.


Set wLinearAxesNum(0..15) as an inputSet wLinearAxesNum(0..15) as an input
label.label.


Specify Specify NN of the configuration axis [ of the configuration axis [NN] in] in
the axes group setting for the value ofthe axes group setting for the value of
wLinearAxesNum. wLinearAxesNum. 



(Example1: Sample program)(Example1: Sample program)


Since Axis0001 is set for configurationSince Axis0001 is set for configuration
axis [1] and
axis [1] and
Axis0002 is set forAxis0002 is set for
configuration axis [2] in the AxesGroupconfiguration axis [2] in the AxesGroup
setting
setting
to perform linear interpolation forto perform linear interpolation for
configuration axis [1] and configurationconfiguration axis [1] and configuration
axis [2], axis [2], input "1" in wLinearAxesNum[0],input "1" in wLinearAxesNum[0],
and input "2" in wLinearAxesNum[1].and input "2" in wLinearAxesNum[1].


Set 0 (initial value) forSet 0 (initial value) for
wLinearAxesNum[2] towLinearAxesNum[2] to
wLinearAxesNum[15]. wLinearAxesNum[15]. 



(Example 2)(Example 2)


If Axis0001 is set for configuration axis [1],If Axis0001 is set for configuration axis [1],
Axis0002 is set for configuration axis [2],Axis0002 is set for configuration axis [2],
and Axis0003 is set for configuration axisand Axis0003 is set for configuration axis
[3] in the AxesGroup setting to perform[3] in the AxesGroup setting to perform
linear interpolation for linear interpolation for configurationconfiguration
axis [1](Axis0001) axis [1](Axis0001) and and configurationconfiguration
axis [3] (Axis0003) axis [3] (Axis0003) , input "1" in, input "1" in
wLinearAxesNum[0], and input "3" inwLinearAxesNum[0], and input "3" in
wLinearAxesNum[1].wLinearAxesNum[1].


Set 0 (initial value) forSet 0 (initial value) for
wLinearAxesNum[2] towLinearAxesNum[2] to
wLinearAxesNum[15].wLinearAxesNum[15].

(1)(1)

〈Axes group setting of example 2〉〈Axes group setting of example 2〉



2.42.4 Linear InterpolationLinear Interpolation

PositionPosition


Specify the array of the double-precision real number type (LREAL type) with 16 elements for Position.Specify the array of the double-precision real number type (LREAL type) with 16 elements for Position.


Set lePointAddress(0..15) as an input label.Set lePointAddress(0..15) as an input label.


Input the target position of configuration axis [Input the target position of configuration axis [NN] to lePointAddress[] to lePointAddress[N-1N-1].].



(Example 1: Sample program)(Example 1: Sample program)


To perform linear interpolation for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002), input the targetTo perform linear interpolation for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002), input the target
position of configuration axis 1 to lePointAddress[0] and target position of configuration axis 2 to lePointAddress[1].position of configuration axis 1 to lePointAddress[0] and target position of configuration axis 2 to lePointAddress[1].



(Example 2)(Example 2)


To perform linear interpolation for To perform linear interpolation for configuration axis [1] (Axis0001)configuration axis [1] (Axis0001) and  and configuration axis [3] (Axis0003)configuration axis [3] (Axis0003), input the target, input the target
position of configuration axis 1 to lePointAddress[0] and target position of configuration axis 3 to lePointAddress[position of configuration axis 1 to lePointAddress[0] and target position of configuration axis 3 to lePointAddress[22].].

(2)(2)



2.42.4 Linear InterpolationLinear Interpolation

ValueValue ENUM enumeratorENUM enumerator DescriptionDescription

00 MC_INTERPOLATE_SPEED_MODE__VectorSpeedMC_INTERPOLATE_SPEED_MODE__VectorSpeed Vector velocityVector velocity

11 MC_INTERPOLATE_SPEED_MODE__LongAxisSpeedMC_INTERPOLATE_SPEED_MODE__LongAxisSpeed Long axis velocityLong axis velocity

22 MC_INTERPOLATE_SPEED_MODE__ReferenceAxisSpeedMC_INTERPOLATE_SPEED_MODE__ReferenceAxisSpeed Reference axis velocityReference axis velocity

VelocityModeVelocityMode


Input the ENUM enumerator or numerical value in the following table to VelocityMode.Input the ENUM enumerator or numerical value in the following table to VelocityMode.

(3)(3)



2.42.4 Linear InterpolationLinear Interpolation

DirectionDirection


Specify the array of the signed word type (INT type) with 16 elements for Direction.Specify the array of the signed word type (INT type) with 16 elements for Direction.


Set wDirection(0..15) as an input label.Set wDirection(0..15) as an input label.


Input the travel direction of configuration axis [Input the travel direction of configuration axis [NN] to wDirection[] to wDirection[N-1N-1].].


Set the travel direction with the ENUM enumerator or numerical value in the following table.Set the travel direction with the ENUM enumerator or numerical value in the following table.



ValueValue ENUM enumeratorENUM enumerator DescriptionDescription

11 MC_DIRECTION__mcPositiveDirectionMC_DIRECTION__mcPositiveDirection Positive directionPositive direction

22 MC_DIRECTION__mcNegativeDirectionMC_DIRECTION__mcNegativeDirection Negative directionNegative direction

33 MC_DIRECTION__mcShortestWayMC_DIRECTION__mcShortestWay Shortest pathShortest path

(Example 1: Sample program)(Example 1: Sample program)


Since the linear interpolation is performed for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002),Since the linear interpolation is performed for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002),


input the travel distance of configuration axis 1 to wDirection[0] and travel distance of configuration 2 to wDirection[1].input the travel distance of configuration axis 1 to wDirection[0] and travel distance of configuration 2 to wDirection[1].



(Example 2)(Example 2)


To perform linear interpolation for To perform linear interpolation for configuration axis [1] (Axis0001)configuration axis [1] (Axis0001) and  and configuration axis [3] (Axis0003)configuration axis [3] (Axis0003),,


input the travel direction of configuration axis [1] to wDirection[0],and input the travel direction of configuration axis [3] input the travel direction of configuration axis [1] to wDirection[0],and input the travel direction of configuration axis [3] 


to wDirection[to wDirection[22].].

(4)(4)



2.52.5 Circular InterpolationCircular Interpolation

This section describes MCv_MoveCircularInterpolateAbsolute that performs the circular interpolation This section describes MCv_MoveCircularInterpolateAbsolute that performs the circular interpolation 


of absolute position specification used in the sample program.of absolute position specification used in the sample program.


The details of the input variables are described in the following pages.The details of the input variables are described in the following pages.

〈FB specification (excerpt)〉〈FB specification (excerpt)〉

I/O variable nameI/O variable name Variable nameVariable name Data typeData type DescriptionDescription

InputInput Axes groupAxes group
informationinformation AxesGroupAxesGroup AXES_GROUP_REFAXES_GROUP_REF Specifies the structure that indicates Specifies the structure that indicates 



the axes group.the axes group.

StartStart ExecuteExecute BOOLBOOL Executes the FB when it is TRUE.Executes the FB when it is TRUE.

ContinuousContinuous
updateupdate ContinuousUpdateContinuousUpdate BOOLBOOL

The travel distance, velocity, acceleration,The travel distance, velocity, acceleration,
and deceleration can be continuouslyand deceleration can be continuously
changed while it is TRUE.changed while it is TRUE.

CircularCircular
interpolationinterpolation
axisaxis

CircAxesCircAxes INT[0..1]INT[0..1]

Specifies the axis to be used for the circularSpecifies the axis to be used for the circular
interpolation control from the configurationinterpolation control from the configuration
axis.axis.


The index No. (1 to 16) of the configurationThe index No. (1 to 16) of the configuration
axis is specified in the array.axis is specified in the array.

CircularCircular
interpolationinterpolation
modemode

CircModeCircMode INT(MC_CIRC_MODE)INT(MC_CIRC_MODE) Sets the circular interpolation mode.Sets the circular interpolation mode.

Sub pointSub point AuxPointAuxPoint LREAL[0..15]LREAL[0..15]
Sets the absolute position of the sub pointSets the absolute position of the sub point
according to the unit of the axes group.according to the unit of the axes group.


The content varies by CircMode.The content varies by CircMode.

End pointEnd point EndPointEndPoint LREAL[0..15]LREAL[0..15] Sets the absolute position of the end pointSets the absolute position of the end point
according to the unit of the axes group.according to the unit of the axes group.



PathPath
selectionselection

PathChoicePathChoice INTINT


(MC_CIRC_PATHCHOICE)(MC_CIRC_PATHCHOICE)

Sets the rotation direction of the circularSets the rotation direction of the circular
interpolation.interpolation.

VelocityVelocity VelocityVelocity LREALLREAL Sets the velocity according to the unit Sets the velocity according to the unit 


of the axes group.of the axes group.

AccelerationAcceleration AccelerationAcceleration LREALLREAL Sets the acceleration rate according Sets the acceleration rate according 


to the unit of the axes group.to the unit of the axes group.

DecelerationDeceleration DecelerationDeceleration LREALLREAL Sets the deceleration rate according Sets the deceleration rate according 


to the unit of the axes group.to the unit of the axes group.

JerkJerk JerkJerk LREALLREAL Sets the jerk according to the unit of the axesSets the jerk according to the unit of the axes
group.group.

CircularCircular
interpolationinterpolation
errorerror
tolerancetolerance
valuevalue

CircularErrorToleranceCircularErrorTolerance LREALLREAL
Sets the tolerance range of the circularSets the tolerance range of the circular
interpolation error.interpolation error.

Buffer modeBuffer mode BufferModeBufferMode INTINT


(MC_BUFFER_MODE)(MC_BUFFER_MODE) Selects the buffer mode.Selects the buffer mode.

OptionOption OptionsOptions DWORD(HEX)DWORD(HEX) Sets the functional option in bits.Sets the functional option in bits.

OutputOutput

ExecutionExecution
completioncompletion DoneDone BOOLBOOL Indicates that the control is completed.Indicates that the control is completed.

ExecutingExecuting BusyBusy BOOLBOOL Becomes TRUE during FB execution.Becomes TRUE during FB execution.

ControllingControlling ActiveActive BOOLBOOL Becomes TRUE when the FB is controlling Becomes TRUE when the FB is controlling 


an axis.an axis.

Abortion ofAbortion of
executionexecution CommandAbortedCommandAborted BOOLBOOL Becomes TRUE when the execution isBecomes TRUE when the execution is

interrupted.interrupted.

ErrorError ErrorError BOOLBOOL Becomes TRUE when an error occurs Becomes TRUE when an error occurs 


in the FB.in the FB.

Error codeError code ErrorIDErrorID WORD(UINT)WORD(UINT) Returns the error code of the error Returns the error code of the error 


that has occurred in the FB.that has occurred in the FB.



2.52.5 Circular InterpolationCircular Interpolation

CircAxesCircAxes


Specify the array of the signed word type (INT type) with Specify the array of the signed word type (INT type) with 22 elements in CircAxes. elements in CircAxes.


Set wCircAxesNum(0..1) as an input label.Set wCircAxesNum(0..1) as an input label.


For the value of wCircAxesNum, specify For the value of wCircAxesNum, specify NN of the configuration axis [ of the configuration axis [NN] in the axes group setting.] in the axes group setting.



(Example 1: Sample program)(Example 1: Sample program)


Since Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup settingSince Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup setting


to perform circular interpolation for configuration axis 1 (Axis0001) and configuration axis 2 (Axis0002),to perform circular interpolation for configuration axis 1 (Axis0001) and configuration axis 2 (Axis0002),


input "1" to wCircAxesNum[1] and "2" to wCircAxesNum[1].input "1" to wCircAxesNum[1] and "2" to wCircAxesNum[1].



(Example 2)(Example 2)


If Axis0001 is set for configuration axis [1], Axis0002 is set for configuration axis [2], If Axis0001 is set for configuration axis [1], Axis0002 is set for configuration axis [2], 


and Axis0003 is set for configuration axis [3] in the AxesGroup setting to perform circular interpolation and Axis0003 is set for configuration axis [3] in the AxesGroup setting to perform circular interpolation 


for for configuration axis 1 (Axis0001)configuration axis 1 (Axis0001) and  and configuration axis 3 (Axis0003)configuration axis 3 (Axis0003),,


input "1" to wCircAxesNum[0] and "3" to wCircAxesNum[1].input "1" to wCircAxesNum[0] and "3" to wCircAxesNum[1].

(1)(1)



2.52.5 Circular InterpolationCircular Interpolation

CircModeCircMode


Input the ENUM enumerator or numerical value in the following table to CircMode.Input the ENUM enumerator or numerical value in the following table to CircMode.

ValueValue ENUM enumeratorENUM enumerator DescriptionDescription

00 MC_CIRC_MODE__mcBorderMC_CIRC_MODE__mcBorder Border point specificationBorder point specification

11 MC_CIRC_MODE__mcCenterMC_CIRC_MODE__mcCenter Center point specificationCenter point specification

22 MC_CIRC_MODE__mcRadiusMC_CIRC_MODE__mcRadius Radius specificationRadius specification

(2)(2)

EndPointEndPoint


Input the end point coordinates of the circular arc to EndPoint.Input the end point coordinates of the circular arc to EndPoint.



Set leEndPoint(0..15) as the input label of EndPoint.Set leEndPoint(0..15) as the input label of EndPoint.


Input the end point coordinates of the configuration axis [Input the end point coordinates of the configuration axis [NN] to leEndPoint[] to leEndPoint[N-1N-1].].



(Example 1: Sample program)(Example 1: Sample program)


If Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup settingIf Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup setting


to perform circular interpolation for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002),to perform circular interpolation for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002),


input the coordinates of the end point of Axis0001 to leEndPoint[0] and the coordinates of the end point input the coordinates of the end point of Axis0001 to leEndPoint[0] and the coordinates of the end point 


of Axis0002 to leEndPoint[1].of Axis0002 to leEndPoint[1].



(Example 2)(Example 2)


If Axis0001 is set for configuration axis [1],If Axis0001 is set for configuration axis [1],


Axis0002 is set for configuration axis [2], and Axus0003 is set for configuration axis [3] in the AxesGroup settingAxis0002 is set for configuration axis [2], and Axus0003 is set for configuration axis [3] in the AxesGroup setting


to perform circular interpolation with border point specification for to perform circular interpolation with border point specification for configuration axis [1] (Axis0001)configuration axis [1] (Axis0001)  


and and configuration axis [3] (Axis0003)configuration axis [3] (Axis0003), input the coordinates of the end point of Axis0001 to leEndPoint[0] , input the coordinates of the end point of Axis0001 to leEndPoint[0] 


and the coordinates of the end point of Axis0003 to leEndPoint[2].and the coordinates of the end point of Axis0003 to leEndPoint[2].


leEndPoint[1] and leEndPoint[3] to [15] will ignore inputs.leEndPoint[1] and leEndPoint[3] to [15] will ignore inputs.

(3)(3)



2.52.5 Circular InterpolationCircular Interpolation

AuxPoint, PathChoiceAuxPoint, PathChoice


The contents of the input variables AuxPoint and PathChoice vary depending on the type of circular interpolation.The contents of the input variables AuxPoint and PathChoice vary depending on the type of circular interpolation.

(4)(4)

For circular interpolation with border point specificationFor circular interpolation with border point specification


When CircMode is 0:mcBorder, input the coordinates of the sub point on the arc to AuxPoint.When CircMode is 0:mcBorder, input the coordinates of the sub point on the arc to AuxPoint.


No setting is required for PathChoice input. (It ignores the input.)No setting is required for PathChoice input. (It ignores the input.)

Set leBorderPoint(0..15) as the input label of AuxPoint.Set leBorderPoint(0..15) as the input label of AuxPoint.


Input the coordinates of the sub point of configuration axis [Input the coordinates of the sub point of configuration axis [NN] to leBorderPoint[] to leBorderPoint[N-1N-1].].

(Example 1: Sample program) (Example 1: Sample program) 


If Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup setting
If Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup setting
toto
perform circular interpolation with border point specification for configuration axis [1] (Axis0001) and configuration axisperform circular interpolation with border point specification for configuration axis [1] (Axis0001) and configuration axis
[2] (Axis0002),
[2] (Axis0002),
input the coordinates of the sub point of Axis0001 to leBorderPoint[0] and the coordinates of the sub pointinput the coordinates of the sub point of Axis0001 to leBorderPoint[0] and the coordinates of the sub point
of Axis0002 to leBorderPoint[1].of Axis0002 to leBorderPoint[1].

(Example 2) (Example 2) 


If Axis0001 is set for configuration axis [1], Axis0002 is set for configuration axis [2], and Axis0003 is set for configurationIf Axis0001 is set for configuration axis [1], Axis0002 is set for configuration axis [2], and Axis0003 is set for configuration
axis [3] in the AxesGroup setting
axis [3] in the AxesGroup setting
to perform circular interpolation with border point specification for to perform circular interpolation with border point specification for configuration axisconfiguration axis
[1] (Axis0001) [1] (Axis0001) and and configuration axis [3] (Axis0003)configuration axis [3] (Axis0003),
,
input the coordinates of the sub point of Axis0001 toinput the coordinates of the sub point of Axis0001 to
leBorderPoint[0] and the coordinates of the sub point of Axis0003 to leBorderPoint[2]. leBorderPoint[0] and the coordinates of the sub point of Axis0003 to leBorderPoint[2]. 


leBorderPoint[1] and leBorderPoint[3] to [15] will ignore inputs.leBorderPoint[1] and leBorderPoint[3] to [15] will ignore inputs.

(a)(a)



2.52.5 Circular InterpolationCircular Interpolation

ValueValue ENUM enumeratorENUM enumerator DescriptionDescription

00 MC_CIRC_PATHCHOICE__mcCWMC_CIRC_PATHCHOICE__mcCW

CWCW

11 MC_CIRC_PATHCHOICE__mcCCWMC_CIRC_PATHCHOICE__mcCCW CCWCCW

For circular interpolation with center point specificationFor circular interpolation with center point specification


When CircMode is 1:mcCenter, input the coordinates of the center point of the arc to AuxPoint.When CircMode is 1:mcCenter, input the coordinates of the center point of the arc to AuxPoint.


Input the ENUM enumerator or numerical value in the following table to PathChoice input.Input the ENUM enumerator or numerical value in the following table to PathChoice input.

Set leCenterPoint(0..15) as the input label as AuxPoint.Set leCenterPoint(0..15) as the input label as AuxPoint.


Input the coordinates of the sub point of configuration axis [Input the coordinates of the sub point of configuration axis [NN] to leCenterPoint[] to leCenterPoint[N-1N-1].].

(Example 1: Sample program)(Example 1: Sample program)


If Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup setting to performIf Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup setting to perform
circular interpolation with center point specification for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002),circular interpolation with center point specification for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002),


input the coordinates of the center point of Axis0001 to leCenterPoint[0] and the coordinates of the center point of Axis0002input the coordinates of the center point of Axis0001 to leCenterPoint[0] and the coordinates of the center point of Axis0002
to leCenterPoint[1].to leCenterPoint[1].

(Example 2)(Example 2)


If Axis0001 is set for configuration axis [1], Axis0002 is set for configuration axis [2], and Axis0003 is set for configuration axisIf Axis0001 is set for configuration axis [1], Axis0002 is set for configuration axis [2], and Axis0003 is set for configuration axis
[3] in the AxesGroup setting to perform the circular interpolation with center point specification for [3] in the AxesGroup setting to perform the circular interpolation with center point specification for configuration axis [1]configuration axis [1]
(Axis0001)(Axis0001) and  and configuration axis [3] (Axis0003)configuration axis [3] (Axis0003), input the coordinates of the center point of Axis0001 to leCenterPoint[0], input the coordinates of the center point of Axis0001 to leCenterPoint[0]
and the coordinates of the center point of Axis0003 to leCenterPoint[2].and the coordinates of the center point of Axis0003 to leCenterPoint[2].


leCenterPoint[1] and leCenterPoint[3] to [15] will ignore inputs.leCenterPoint[1] and leCenterPoint[3] to [15] will ignore inputs.

(b)(b)

<AuxPoint input><AuxPoint input>

<PathChoice input><PathChoice input>



22 MC_CIRC_PATHCHOICE__mcShortWayMC_CIRC_PATHCHOICE__mcShortWay

ShortcutShortcut



33 MC_CIRC_PATHCHOICE__mcLongWayMC_CIRC_PATHCHOICE__mcLongWay

DetourDetour



2.52.5 Circular InterpolationCircular Interpolation

ValueValue ENUM enumeratorENUM enumerator DescriptionDescription

00 MC_CIRC_PATHCHOICE__mcCWMC_CIRC_PATHCHOICE__mcCW

CW shortcut
CW shortcut


11 MC_CIRC_PATHCHOICE__mcCCWMC_CIRC_PATHCHOICE__mcCCW

CCW shortcut
CCW shortcut


44 MC_CIRC_PATHCHOICE__mcCWLongWayMC_CIRC_PATHCHOICE__mcCWLongWay

CW detour
CW detour


55 MC_CIRC_PATHCHOICE__mcCCWLongWayMC_CIRC_PATHCHOICE__mcCCWLongWay

CCW detour
CCW detour


For circular interpolation of radius specificationFor circular interpolation of radius specification


When CircMode is set to 2:mcRadius, the radius of the arc is input to AuxPoint.When CircMode is set to 2:mcRadius, the radius of the arc is input to AuxPoint.


Input the ENUM enumerator or numerical value in the following table to PathChoice input.Input the ENUM enumerator or numerical value in the following table to PathChoice input.

Set AuxPoint as leRadius(0..15) as the input label of AuxPoint.Set AuxPoint as leRadius(0..15) as the input label of AuxPoint.


Input the radius of the arc to leRadius[0]. Ignore the setting of leRadius[1] to [15].Input the radius of the arc to leRadius[0]. Ignore the setting of leRadius[1] to [15].

(c)(c)

<AuxPoint input><AuxPoint input>

<PathChoice input><PathChoice input>



2.62.6 Program ExampleProgram Example

Operation patternsOperation patterns


Create programs that draw the shape combining linear interpolation and circular interpolation as shown below.Create programs that draw the shape combining linear interpolation and circular interpolation as shown below.

(1)(1)



2.62.6 Program ExampleProgram Example

Program of the PLC CPUProgram of the PLC CPU


The following shows the program of the PLC CPU.
The following shows the program of the PLC CPU.




(Continued to the next page)(Continued to the next page)

(2)(2)

Program name [MAIN]
Program name [MAIN]



Public labels are used to send the start signal to the Motion module.Public labels are used to send the start signal to the Motion module.

1)1)



2.62.6 Program ExampleProgram Example

Program of the PLC CPUProgram of the PLC CPU

(2)(2)
Program name [MAIN] (continue)Program name [MAIN] (continue)1)1)



2.62.6 Program ExampleProgram Example

Program of the PLC CPU (continued)Program of the PLC CPU (continued)

(2)(2)
Program name [Interlock]Program name [Interlock]


The interlock condition of each program is described below.The interlock condition of each program is described below.

2)2)



2.62.6 Program ExampleProgram Example

Program of the Motion moduleProgram of the Motion module


The following shows the program of the Motion module.The following shows the program of the Motion module.



(3)(3)

Program name [ServoON_Jog]Program name [ServoON_Jog]


This program performs all axes servo ON and JOG operation.This program performs all axes servo ON and JOG operation.

1)1)

(Note)(Note)


When a value larger than 536870911.0 is input to leJogVelocity, the value of leJogJerk exceeds the limit of the input valueWhen a value larger than 536870911.0 is input to leJogVelocity, the value of leJogJerk exceeds the limit of the input value
(2147483647.0) of the FB.(2147483647.0) of the FB.


Therefore, be careful when changing the JOG speed.Therefore, be careful when changing the JOG speed.



2.62.6 Program ExampleProgram Example

Program of the Motion moduleProgram of the Motion module

(3)(3)
Program name [Homing]Program name [Homing]


This program performs the Homing of each axis.This program performs the Homing of each axis.

2)2)



2.62.6 Program ExampleProgram Example

Program of the Motion moduleProgram of the Motion module



(Continued to the next page)(Continued to the next page)

(3)(3)
Program name [Interpolation]Program name [Interpolation]


This program performs interpolation control.This program performs interpolation control.

3)3)



2.62.6 Program ExampleProgram Example

Program of the Motion moduleProgram of the Motion module



(Continued to the next page)(Continued to the next page)

(3)(3)
Program name [Interpolation] (continued)Program name [Interpolation] (continued)3)3)



2.62.6 Program ExampleProgram Example

Program of the Motion moduleProgram of the Motion module



(Continued to the next page)(Continued to the next page)

(3)(3)
Program name [Interpolation] (continued)Program name [Interpolation] (continued)3)3)



2.62.6 Program ExampleProgram Example

Program of the Motion moduleProgram of the Motion module

(3)(3)
Program name [Interpolation] (continued)Program name [Interpolation] (continued)3)3)



2.62.6 Program ExampleProgram Example

Program of the Motion moduleProgram of the Motion module

(3)(3)
Program name [ErrorReset]Program name [ErrorReset]


This program performs the error reset.This program performs the error reset.

4)4)



2.62.6 Program ExampleProgram Example

Program of the Motion moduleProgram of the Motion module

(3)(3)
Program name [Initialize] (initial execution type)Program name [Initialize] (initial execution type)


Set the coordinates of each point, axis number, coordinates of the center point, and arc radius to be used for interpolationSet the coordinates of each point, axis number, coordinates of the center point, and arc radius to be used for interpolation
control and the coordinates of the start point and end point of the spindle for synchronous control.control and the coordinates of the start point and end point of the spindle for synchronous control.

5)5)



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.72.7 Operation CheckOperation Check



2.82.8 Summary of This ChapterSummary of This Chapter

In this chapter, you have learned:In this chapter, you have learned:

Steps of Interpolation ControlSteps of Interpolation Control

Axes GroupAxes Group

FBs for Interpolation ControlFBs for Interpolation Control

Linear InterpolationLinear Interpolation

Circular InterpolationCircular Interpolation

Program ExampleProgram Example

Operation CheckOperation Check



Important pointsImportant points

Steps of InterpolationSteps of Interpolation
ControlControl

Enable the axes group before executing interpolation control.Enable the axes group before executing interpolation control.

Disable the axes group after completing interpolation control.Disable the axes group after completing interpolation control.

Axes GroupAxes Group Register the target axes for interpolation control to one axes group.Register the target axes for interpolation control to one axes group.

Register the axis name to the configuration axis of the axes group parameter.Register the axis name to the configuration axis of the axes group parameter.

The position command unit and velocity command unit can be set.The position command unit and velocity command unit can be set.

FBs for InterpolationFBs for Interpolation
ControlControl

MC_GroupEnable/MC_GroupDisable is used to enable/disable the axes group.MC_GroupEnable/MC_GroupDisable is used to enable/disable the axes group.

MCv_MoveLinearInterpolate*** is used for linear interpolation, and MCv_MoveCircularInterpolate*** is used for MCv_MoveLinearInterpolate*** is used for linear interpolation, and MCv_MoveCircularInterpolate*** is used for 


circular interpolation.circular interpolation.

Linear InterpolationLinear Interpolation You have learned how to set the following four input signals of MCv_MoveLinearInterpolateAbsolute.You have learned how to set the following four input signals of MCv_MoveLinearInterpolateAbsolute.

LinearAxes, Position, VelocityMode, DirectionLinearAxes, Position, VelocityMode, Direction

Circular InterpolationCircular Interpolation You have learned how to set the following five input signals of MCv_MoveCircularInterpolateAbsolute.You have learned how to set the following five input signals of MCv_MoveCircularInterpolateAbsolute.

CircAxes, CircMode, AuxPoint, EndPoint, PathChoiceCircAxes, CircMode, AuxPoint, EndPoint, PathChoice

Program ExampleProgram Example You have learned about the programs that draw the combined path of linear interpolation and circular interpolation.You have learned about the programs that draw the combined path of linear interpolation and circular interpolation.

Operation CheckOperation Check You have checked the operation of the sample program in the video.You have checked the operation of the sample program in the video.



Chapter 3Chapter 3 Synchronous ControlSynchronous Control

3.13.1 Concept of Synchronous ControlConcept of Synchronous Control

Synchronous control is a software function that controls mechanical components, such as gears, transmissions, and Synchronous control is a software function that controls mechanical components, such as gears, transmissions, and 


cams, by transmitting the position information (command) of the slave axis that is synchronized with the master axis.cams, by transmitting the position information (command) of the slave axis that is synchronized with the master axis.



The following FBs are used to describe the relationship between the master axis and slave axis for the synchronous The following FBs are used to describe the relationship between the master axis and slave axis for the synchronous 


control.control.

FB nameFB name ControlControl

MC_CamInMC_CamIn Executes cam operation.Executes cam operation.

MC_GearInMC_GearIn Sets the speed ratio between the master axis and slave axis, and starts gearSets the speed ratio between the master axis and slave axis, and starts gear
operation.operation.

MC_CombineAxesMC_CombineAxes Combines the motion of two axes according to the selected method, andCombines the motion of two axes according to the selected method, and
outputs the combined motion to the third axis.outputs the combined motion to the third axis.



3.1.13.1.1 Cam operation MC_CamInCam operation MC_CamIn

The following describes MC_CamIn, which is an FB that executes cam operation.The following describes MC_CamIn, which is an FB that executes cam operation.



<FB specification (excerpt)><FB specification (excerpt)>

I/O variable nameI/O variable name Variable nameVariable name Data typeData type DescriptionDescription

I/OI/O
Master axisMaster axis MasterMaster AXIS_REFAXIS_REF Specifies the master axis.Specifies the master axis.

Slave axisSlave axis SlaveSlave AXIS_REFAXIS_REF Specifies the slave axis.Specifies the slave axis.

InputInput StartStart ExecuteExecute BOOLBOOL Executes the FB when it is TRUE.Executes the FB when it is TRUE.

ContinuousContinuous
updateupdate ContinuousUpdateContinuousUpdate BOOLBOOL

While it is TRUE, the master axisWhile it is TRUE, the master axis
offset, slave axis offset, master axisoffset, slave axis offset, master axis
scaling, slave axis scaling, and camscaling, slave axis scaling, and cam
table ID can be continuously changed.table ID can be continuously changed.

Master axis offset Master axis offset  MasterOffsetMasterOffset LREALLREAL Offsets the phase of the master axis. Offsets the phase of the master axis. 


The initial value is "0.0".The initial value is "0.0".

Slave axis offset Slave axis offset  SlaveOffsetSlaveOffset LREALLREAL Offsets the displacement of the slave Offsets the displacement of the slave 


axis. The initial value is "0.0". axis. The initial value is "0.0". 

Master axis scalingMaster axis scaling MasterScalingMasterScaling LREALLREAL Enlarges or reduces the cam table. Enlarges or reduces the cam table. 


The initial value is "1.0". The initial value is "1.0". 

Slave axis scalingSlave axis scaling SlaveScalingSlaveScaling LREALLREAL
Increases or decreases the stroke Increases or decreases the stroke 


amount of the cam table. amount of the cam table. 


The initial value is "1.0".The initial value is "1.0".

Master axis follow-Master axis follow-
up distanceup distance

MasterStartDistanceMasterStartDistance LREALLREAL
Specifies the position of the master Specifies the position of the master 


axis for the output value (OutputData)axis for the output value (OutputData)
to start synchronization.to start synchronization.



Master axisMaster axis
synchronizationsynchronization
start positionstart position

MasterSyncPositionMasterSyncPosition LREALLREAL Specifies the position of the master Specifies the position of the master 


axis for the current value per cycleaxis for the current value per cycle
(MC_CamIn.InputPerCycle) to start(MC_CamIn.InputPerCycle) to start
synchronization.synchronization.

Start modeStart mode StartModeStartMode INTINT


(MC_START_MODE)(MC_START_MODE)

Specifies the timing to start cam Specifies the timing to start cam 


operation.operation.

Master axis dataMaster axis data
source selection source selection 

MasterValueSourceMasterValueSource INTINT


(MC_SOURCE)(MC_SOURCE)

Specifies the data source of Specifies the data source of 


the master axis.the master axis.

Cam table IDCam table ID CamTableIDCamTableID MC_CAM_IDMC_CAM_ID Specifies the cam ID. Specifies the cam ID. 


For details, refer to 3.4 (3).For details, refer to 3.4 (3).

Buffer mode Buffer mode  BufferModeBufferMode INTINT


(MC_BUFFER_MODE)(MC_BUFFER_MODE)

Selects the buffer mode.Selects the buffer mode.

OptionOption OptionsOptions DWORD(HEX)DWORD(HEX) Sets the functional option in bits.Sets the functional option in bits.

OutputOutput

In synchronizationIn synchronization InSyncInSync BOOLBOOL Becomes TRUE when the output axis Becomes TRUE when the output axis 


starts synchronization. starts synchronization. 

ExecutingExecuting BusyBusy BOOLBOOL Becomes TRUE during FB execution.Becomes TRUE during FB execution.

ControllingControlling ActiveActive BOOLBOOL Becomes TRUE when the FB is Becomes TRUE when the FB is 


controlling an axis.controlling an axis.

Abortion ofAbortion of
executionexecution

CommandAbortedCommandAborted BOOLBOOL Becomes TRUE when the execution isBecomes TRUE when the execution is
interrupted.interrupted.

ErrorError ErrorError BOOLBOOL Becomes TRUE when an error occurs Becomes TRUE when an error occurs 


in the FB.in the FB.

Error codeError code ErrorIDErrorID WORD(UINT)WORD(UINT) Returns the error code of the error Returns the error code of the error 


that has occurred in the FB. that has occurred in the FB. 

Cam cycleCam cycle
completion completion 

EndOfProfileEndOfProfile BOOLBOOL
Becomes TRUE by 1-cycle movement Becomes TRUE by 1-cycle movement 


only for one scan in the programonly for one scan in the program
cycle.cycle.

(Note) The details are omitted because this course uses the default values.(Note) The details are omitted because this course uses the default values.



3.1.23.1.2 Gear operation MC_GearInGear operation MC_GearIn

The following describes MC_GearIn, which is an FB that performs gear operation.The following describes MC_GearIn, which is an FB that performs gear operation.



<FB specification <FB specification (excerpt)(excerpt)

I/O variable nameI/O variable name Variable nameVariable name Data typeData type DescriptionDescription

I/OI/O
Master AxisMaster Axis MasterMaster AXIS_REFAXIS_REF Specifies the master axis.Specifies the master axis.

Slave axisSlave axis SlaveSlave AXIS_REFAXIS_REF Specifies the slave axis.Specifies the slave axis.

InputInput

ExecutionExecution
commandcommand

ExecuteExecute BOOLBOOL Executes the FB when it is TRUE.Executes the FB when it is TRUE.

ContinuousContinuous
updateupdate

ContinuousUpdateContinuousUpdate BOOLBOOL
While it is TRUE, the gear ratio numerator, gear ratioWhile it is TRUE, the gear ratio numerator, gear ratio
denominator, acceleration, and deceleration can bedenominator, acceleration, and deceleration can be
continuously changed. continuously changed. 

Gear ratioGear ratio
numeratornumerator

RatioNumeratorRatioNumerator DINTDINT Specifies the gear ratio numerator.Specifies the gear ratio numerator.

Gear ratioGear ratio
denominatordenominator

RationDenominatorRationDenominator DWORD(UDINT)DWORD(UDINT) Specifies the gear ratio denominator.Specifies the gear ratio denominator.

Master axis dataMaster axis data
source selectionsource selection

MasterValueSourceMasterValueSource INTINT


(MC_SOURCE)(MC_SOURCE)

Specifies the data source of the master axis.Specifies the data source of the master axis.

AccelerationAcceleration AccelerationAcceleration LREALLREAL Specifies the acceleration rate.Specifies the acceleration rate.

DecelerationDeceleration DecelerationDeceleration LREALLREAL Specifies the deceleration rate.Specifies the deceleration rate.

JerkJerk JerkJerk LREALLREAL Specifies the jerk at the start ofSpecifies the jerk at the start of
acceleration/deceleration.acceleration/deceleration.

Buffer mode Buffer mode  BufferModeBufferMode INTINT


(MC_BUFFER_MODE)(MC_BUFFER_MODE)

Selects the buffer mode.Selects the buffer mode.

OptionOption OptionsOptions DWORD(HEX)DWORD(HEX) Sets the functional option in bits.Sets the functional option in bits.

OutputOutput Gear ratioGear ratio
reachedreached

InGearInGear BOOLBOOL Becomes TRUE when the target speed is reached.Becomes TRUE when the target speed is reached.



ExecutingExecuting BusyBusy BOOLBOOL Becomes TRUE during FB execution.Becomes TRUE during FB execution.

ControllingControlling ActiveActive BOOLBOOL Becomes TRUE when the FB is controlling an axis.Becomes TRUE when the FB is controlling an axis.

Abortion ofAbortion of
executionexecution

CommandAbortedCommandAborted BOOLBOOL Becomes TRUE when the execution is interrupted.Becomes TRUE when the execution is interrupted.

ErrorError ErrorError BOOLBOOL Becomes TRUE when an error occurs in the FB.Becomes TRUE when an error occurs in the FB.

Error codeError code ErrorIDErrorID WORD(UINT)WORD(UINT) Returns the error code of the error that has occurred inReturns the error code of the error that has occurred in
the FB.the FB.



3.1.33.1.3 Addition/subtraction positioning (composite gear) operationAddition/subtraction positioning (composite gear) operation

The following describes MC_CombineAxes, which is an FB that performs addition/subtraction The following describes MC_CombineAxes, which is an FB that performs addition/subtraction 


positioning (composite gear) operation.positioning (composite gear) operation.



<FB specification (excerpt)><FB specification (excerpt)>

I/O variable nameI/O variable name Variable nameVariable name Data typeData type DescriptionDescription

I/OI/O

Master axis 1Master axis 1 Master1Master1 AXIS_REFAXIS_REF Specifies the master axis 1.Specifies the master axis 1.

Master axis 2Master axis 2 Master2Master2 AXIS_REFAXIS_REF Specifies the master axis 2.Specifies the master axis 2.

Slave axisSlave axis SlaveSlave AXIS_REFAXIS_REF Specifies the slave axis.Specifies the slave axis.

InputInput Execution commandExecution command ExecuteExecute BOOLBOOL Executes the FB when it is TRUE.Executes the FB when it is TRUE.

Continuous updateContinuous update ContinuousUpdateContinuousUpdate BOOLBOOL
While it is TRUE, the addition/subtractionWhile it is TRUE, the addition/subtraction
method, gear ratio numerator, and gear ratiomethod, gear ratio numerator, and gear ratio
denominator can be continuously changed.denominator can be continuously changed.

Addition/subtractionAddition/subtraction
method selectionmethod selection CombineModeCombineMode INTINT



(MC_COMBINE_MODE)(MC_COMBINE_MODE)
Specifies the method to combine the travelSpecifies the method to combine the travel
amount of the master axis 1 and master axis 2.amount of the master axis 1 and master axis 2.

Master axis 1 gearMaster axis 1 gear
ratio numeratorratio numerator RatioNumeratorM1RatioNumeratorM1 DINTDINT Specifies the gear ratio numerator of theSpecifies the gear ratio numerator of the

master axis 1.master axis 1.

Master axis 1 gearMaster axis 1 gear
ratio denominatorratio denominator RationDenominatorM1RationDenominatorM1 DWORD(UDINT)DWORD(UDINT) Specifies the gear ratio denominator of theSpecifies the gear ratio denominator of the

master axis 1.master axis 1.

Master axis 2 gearMaster axis 2 gear
ratio numeratorratio numerator RatioNumeratorM2RatioNumeratorM2 DINTDINT Specifies the gear ratio numerator of theSpecifies the gear ratio numerator of the

master axis 2.master axis 2.

Master axis 2 gearMaster axis 2 gear
ratio denominatorratio denominator RationDenominatorM2RationDenominatorM2 DWORD(UDINT)DWORD(UDINT) Specifies the gear ratio denominator of theSpecifies the gear ratio denominator of the

master axis 2.master axis 2.

Master axis 1 dataMaster axis 1 data
source selectionsource selection

MasterValueSourceM1MasterValueSourceM1 INTINT


(MC_SOURCE)(MC_SOURCE)

Specifies the data source of the master axis 1.Specifies the data source of the master axis 1.



Master axis 2 dataMaster axis 2 data
source selectionsource selection MasterValueSourceM2MasterValueSourceM2 INTINT



(MC_SOURCE)(MC_SOURCE) Specifies the data source of the master axis 2.Specifies the data source of the master axis 2.

Buffer mode Buffer mode  BufferModeBufferMode INTINT


(MC_BUFFER_MODE)(MC_BUFFER_MODE) Selects the buffer mode.Selects the buffer mode.

OptionOption OptionsOptions DWORD(HEX)DWORD(HEX) Sets the functional option in bits.Sets the functional option in bits.

OutputOutput

In synchronizationIn synchronization InSyncInSync BOOLBOOL Becomes TRUE when the slave startsBecomes TRUE when the slave starts
synchronization.synchronization.

ExecutingExecuting BusyBusy BOOLBOOL Becomes TRUE during FB execution.Becomes TRUE during FB execution.

ControllingControlling ActiveActive BOOLBOOL Becomes TRUE when the FB is controlling anBecomes TRUE when the FB is controlling an
axis.axis.

Abortion ofAbortion of
executionexecution CommandAbortedCommandAborted BOOLBOOL Becomes TRUE when the execution isBecomes TRUE when the execution is

interrupted.interrupted.

ErrorError ErrorError BOOLBOOL Becomes TRUE when an error occurs in the FB.Becomes TRUE when an error occurs in the FB.

Error codeError code ErrorIDErrorID WORD(UINT)WORD(UINT) Returns the error code of the error that hasReturns the error code of the error that has
occurred in the FB.occurred in the FB.



3.23.2 Virtual AxisVirtual Axis

Motion control uses virtual axes to generate virtual commands and position data.Motion control uses virtual axes to generate virtual commands and position data.

Axis typeAxis type DescriptionDescription

Virtual driveVirtual drive
axisaxis

Generates virtual commands in the motion system. Generates virtual commands in the motion system. 


No actual drive unit is used. No actual drive unit is used. 

Virtual encoderVirtual encoder
axisaxis

Generates the current position data from the variables of the motion system.Generates the current position data from the variables of the motion system.
It is used as an input axis for the single axis synchronous control. It cannot beIt is used as an input axis for the single axis synchronous control. It cannot be
used as a slave axis.used as a slave axis.

Virtual linkedVirtual linked
axisaxis

Connects FBs of the single axis synchronous control.Connects FBs of the single axis synchronous control.


Only the data required for the single axis synchronous control is defined.Only the data required for the single axis synchronous control is defined.

For example, the following mechanism consists of the axes shown on the right.For example, the following mechanism consists of the axes shown on the right.





3.33.3 Steps of Synchronous ControlSteps of Synchronous Control

The following shows the steps of the synchronous control process.The following shows the steps of the synchronous control process.



3.43.4 Operation ProfileOperation Profile

Waveform data used for control is collectively called an operation profile.Waveform data used for control is collectively called an operation profile.


The following describes how to create cam data.The following describes how to create cam data.

Creating new operation profile data Creating new operation profile data 



With the motion control setting function, right-click [Operation Profile Data] in the navigation window and select With the motion control setting function, right-click [Operation Profile Data] in the navigation window and select 


[Add New Data] to display the "New Data" window.[Add New Data] to display the "New Data" window.


In this course, we will use the default values for all the basic settings and detail settings.In this course, we will use the default values for all the basic settings and detail settings.


Click the [OK] button.Click the [OK] button.



(1)(1)



3.43.4 Operation ProfileOperation Profile

No.No. Item nameItem name DescriptionDescription

11 ResolutionResolution Select the resolution of the cam data.Select the resolution of the cam data.

22 Len. Per CycleLen. Per Cycle Set the length and unit of a cycle.Set the length and unit of a cycle.


(Travel distance of the master axis required for a cam to rotate once)(Travel distance of the master axis required for a cam to rotate once)

33 Stroke AmountStroke Amount Set the stroke amount and its unit.Set the stroke amount and its unit.


(Maximum travel distance of the slave axis during one rotation of a cam)(Maximum travel distance of the slave axis during one rotation of a cam)

44 Cam Time per CycleCam Time per Cycle

Set the time required for one cycle of a cam.Set the time required for one cycle of a cam.


The time is used for calculating the acceleration, deceleration, and jerkThe time is used for calculating the acceleration, deceleration, and jerk
values.values.


(It does not affect the run time in the program.)(It does not affect the run time in the program.)

55 Stroke SettingStroke Setting Set the stroke positions.Set the stroke positions.

Creating cam dataCreating cam data



The window as shown below is displayed to create a cam curve.The window as shown below is displayed to create a cam curve.


The following table describes each item in the window.The following table describes each item in the window.



(2)(2)



3.43.4 Operation ProfileOperation Profile

No.No. Item nameItem name Setting valueSetting value

11 ResolutionResolution 256256

22 Len. Per CycleLen. Per Cycle
150000.0 150000.0 


Unit: umUnit: um


(Enter manually.)(Enter manually.)

33 Stroke AmountStroke Amount
150000.0 150000.0 


Unit: umUnit: um


(Enter manually.)(Enter manually.)

44 Cam Time per CycleCam Time per Cycle 6[s]6[s]

55 Stroke SettingStroke Setting See the right table.See the right table.

Sec. No.Sec. No. StartStart EndEnd StrokeStroke Cam Curve TypeCam Curve Type

11 0.00.0 75000.075000.0 150000.0150000.0 Single Hypot.Single Hypot.

22 75000.075000.0 0.00.0 0.00.0 Single Hypot.Single Hypot.

Creating cam data (continued)Creating cam data (continued)

In this course, we will create the cam pattern as shown below.In this course, we will create the cam pattern as shown below.



(2)(2)



3.43.4 Operation ProfileOperation Profile

How to specify the operation profile dataHow to specify the operation profile data



The cam data created in the operation profile must be stored in the cam storage area in the Motion module.The cam data created in the operation profile must be stored in the cam storage area in the Motion module.


If "Auto Expand" is set to "Yes" when new operation profile data is created (→ 3.4 (1)),If "Auto Expand" is set to "Yes" when new operation profile data is created (→ 3.4 (1)),


the cam data is automatically stored in the cam storage area when [Y0] is turned ON.the cam data is automatically stored in the cam storage area when [Y0] is turned ON.



At this time, set CamTableID specified in MC_CamIn as follows.At this time, set CamTableID specified in MC_CamIn as follows.



If "Auto Expand" is set to "No" when new operation profile data is created, MC_CamTableSelect, If "Auto Expand" is set to "No" when new operation profile data is created, MC_CamTableSelect, 


which is an FB for loading cam data, must be executed. For details, refer to the following manual.which is an FB for loading cam data, must be executed. For details, refer to the following manual.

(3)(3)

MELSEC iQ-R Programming Manual (Motion Control Function Blocks)MELSEC iQ-R Programming Manual (Motion Control Function Blocks)
3.1 Management FBs3.1 Management FBs
  MC_CamTableSelect  MC_CamTableSelect



3.53.5 Program ExampleProgram Example

Operation patternsOperation patterns



We will program the cam motion that draws one cycle and two cycles of the sine curve as shown in the following figures.We will program the cam motion that draws one cycle and two cycles of the sine curve as shown in the following figures.


Both patterns provide linear motion to return to the home position.Both patterns provide linear motion to return to the home position.



(1)(1)



3.53.5 Program ExampleProgram Example

Operation patternsOperation patterns



We will program the cam motion that draws one cycle and two cycles of the sine curve as shown in the following figures.We will program the cam motion that draws one cycle and two cycles of the sine curve as shown in the following figures.


Both patterns provide linear motion to return to the home position.Both patterns provide linear motion to return to the home position.



(1)(1)



3.53.5 Program ExampleProgram Example

Program descriptionProgram description


For the program of the PLC CPU, refer to Chapter 2.For the program of the PLC CPU, refer to Chapter 2.


The following describes the program of the Motion module.The following describes the program of the Motion module.



(Continued to the next page)(Continued to the next page)

(2)(2)

Program name [Synchronous1] Program name [Synchronous1] 


A program which draws one cycle of the sine curve.A program which draws one cycle of the sine curve.

1)1)



3.53.5 Program ExampleProgram Example

Program descriptionProgram description

(2)(2)
Program name [Synchronous1] (continued)Program name [Synchronous1] (continued)1)1)



3.53.5 Program ExampleProgram Example

Program descriptionProgram description



(Continued to the next page)(Continued to the next page)

(2)(2)
Program name [Synchronous2] Program name [Synchronous2] 


A program which draws two cycle of the sine curve using a virtual drive axis and composite gear.A program which draws two cycle of the sine curve using a virtual drive axis and composite gear.

2)2)



3.53.5 Program ExampleProgram Example

Program descriptionProgram description



(Continued to the next page)(Continued to the next page)

(2)(2)
Program name [Synchronous2] (continued)Program name [Synchronous2] (continued)2)2)



3.53.5 Program ExampleProgram Example

Program descriptionProgram description

(2)(2)
Program name [Synchronous2] (continued)Program name [Synchronous2] (continued)2)2)



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.63.6 Operation CheckOperation Check



3.73.7 Summary of This ChapterSummary of This Chapter

In this chapter, you have learned:In this chapter, you have learned:

Concept of Synchronous ControlConcept of Synchronous Control

Virtual AxisVirtual Axis

Steps of Synchronous ControlSteps of Synchronous Control

Operation ProfileOperation Profile

Program ExampleProgram Example

Operation CheckOperation Check



Important pointsImportant points

Concept of SynchronousConcept of Synchronous
ControlControl

Synchronous control is a software function that controls mechanical components, such as gears, transmissions, Synchronous control is a software function that controls mechanical components, such as gears, transmissions, 


and cams.and cams.

FBs are used to describe the relationship between the master axis and slave axis of the gears, composite gears, andFBs are used to describe the relationship between the master axis and slave axis of the gears, composite gears, and
cams.cams.

Virtual AxisVirtual Axis A virtual axis is used generate virtual commands and position data.A virtual axis is used generate virtual commands and position data.

There are three types of virtual axes: Virtual drive axis, virtual encoder axis, and virtual linked axis.There are three types of virtual axes: Virtual drive axis, virtual encoder axis, and virtual linked axis.

Steps of SynchronousSteps of Synchronous
ControlControl

Start the FBs for synchronous control, and set the axis status of the slave to "SynchronizedMotion". Start the FBs for synchronous control, and set the axis status of the slave to "SynchronizedMotion". 


When the master axis is moved in this state, the slave axis moves synchronously.When the master axis is moved in this state, the slave axis moves synchronously.

To end the synchronous control, execute MC_Stop.To end the synchronous control, execute MC_Stop.

Operation ProfileOperation Profile Cam patterns can be created as operation profile data.Cam patterns can be created as operation profile data.

Enter the Resolution, Len. Per Cycle, Stroke Amount, and Stroke Setting to create a cam pattern.Enter the Resolution, Len. Per Cycle, Stroke Amount, and Stroke Setting to create a cam pattern.

Program ExampleProgram Example You have learned about the program to draw the path of the cam pattern.You have learned about the program to draw the path of the cam pattern.

You have learned about the program example using a virtual drive axis and composite gear.You have learned about the program example using a virtual drive axis and composite gear.

Operation CheckOperation Check You have checked the operation of the sample program in the video.You have checked the operation of the sample program in the video.



TestTest Final TestFinal Test

Now that you have completed all of the lessons of the Now that you have completed all of the lessons of the MELSEC iQ-R Series Motion Module Application (RD78G(H)MELSEC iQ-R Series Motion Module Application (RD78G(H)
Interpolation Control/Synchronous Control)Interpolation Control/Synchronous Control) Course, you are ready to take the final test. If you are unclear on any of the Course, you are ready to take the final test. If you are unclear on any of the
topics covered, please take this opportunity to review those topics.topics covered, please take this opportunity to review those topics.

There are a total of 4 questions (22 items) in this Final Test.There are a total of 4 questions (22 items) in this Final Test.

You can take the final test as many times as you like.You can take the final test as many times as you like.

Score resultsScore results

The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail result will appearThe number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail result will appear
on the score page.on the score page.



TestTest Final Test 1Final Test 1

Regarding the interpolation control and synchronous control, select the correct answer(s). (You may select multiple answers.)Regarding the interpolation control and synchronous control, select the correct answer(s). (You may select multiple answers.)

Q1Q1

  

Before starting the interpolation control, set the operation profile and enable it with theBefore starting the interpolation control, set the operation profile and enable it with the
program.program.

After the interpolation control is ended, disable the axes group.After the interpolation control is ended, disable the axes group.

To perform cam operation in the synchronous control, use operation profile data andTo perform cam operation in the synchronous control, use operation profile data and
MC_GearIn.MC_GearIn.

To end the synchronous control, execute MC_STOP.To end the synchronous control, execute MC_STOP.



Q1Q1 Q2Q2

Q3Q3 Q4Q4

Q5Q5

TestTest Final Test 2Final Test 2

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

Select the appropriate answer.Select the appropriate answer. Select the appropriate answer.Select the appropriate answer.

Select the appropriate answer.Select the appropriate answer. Select the appropriate answer.Select the appropriate answer.

Select the appropriate answer.Select the appropriate answer.

Q1: • 0
• 1
• 2

Q2: • 0
• 1
• 2

Q3: • 0.0
• 30000.0
• 60000.0

Q4: • 0.0
• 30000.0
• 60000.0

Q5: • 0
• 2
• 4
• 16



Q1Q1 Q2 Q2 

Q3Q3 Q4 Q4 

Q5Q5 Q6 Q6 

Q7Q7 Q8 Q8 

Q9Q9 Q10Q10

TestTest Final Test 3Final Test 3

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

Select the appropriate answer.Select the appropriate answer. Select the appropriate answer.Select the appropriate answer.

Select the appropriate answer.Select the appropriate answer. Select the appropriate answer.Select the appropriate answer.

Select the appropriate answer.Select the appropriate answer. Select the appropriate answer.Select the appropriate answer.

Select the appropriate answer.Select the appropriate answer. Select the appropriate answer.Select the appropriate answer.

Select the appropriate answer.Select the appropriate answer. Select the appropriate answer.Select the appropriate answer.



Q1: • 0
• 1
• 2

Q2: • 0
• 1
• 2

Q3: • 0.0
• 20000.0
• 40000.0

Q4: • 0.0
• 20000.0
• 40000.0

Q5: • 0.0
• 20000.0
• 40000.0

Q6: • 0.0
• 20000.0
• 40000.0

Q7: • MC_CIRC_MODE__mcBorder
• MC_CIRC_MODE__mcCenter
• MC_CIRC_MODE__mcRadius

Q8: • MC_CIRC_PATHCHOICE__mcCW
• MC_CIRC_PATHCHOICE__mcCCW

Q9: • 2
• 4
• 16

Q10: • 2
• 4
• 16



Q1Q1 Q2 Q2 

Q3Q3 Q4 Q4 

Q5Q5 Q6 Q6 

TestTest Final Test 4Final Test 4

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

Select the appropriate answer.Select the appropriate answer. Select the appropriate answer.Select the appropriate answer.

Select the appropriate answer.Select the appropriate answer. Select the appropriate answer.Select the appropriate answer.

Select the appropriate answer.Select the appropriate answer. Select the appropriate answer.Select the appropriate answer.

Q1: • LinkAxis0001
• Ax0001
• VrAxis0002

Q2: • LinkAxis0001
• LinkAxis0002
• Axis0001

Q3: • LinkAxis0003
• VrAx0002
• Axis0001

Q4: • VrAxis0001
• VrAxis0002
• Axis0002

Q5: • LinkAxis0002
• LinkAxis0003
• VrEnc0001

Q6: • LinkAxis0003
• VrAx0002
• Axis0002



TestTest Final Test 1Final Test 1

Regarding the interpolation control and synchronous control, select the correct answer(s). (You may select multiple answers.)Regarding the interpolation control and synchronous control, select the correct answer(s). (You may select multiple answers.)

Q1Q1

  

Before starting the interpolation control, set the operation profile and enable it with theBefore starting the interpolation control, set the operation profile and enable it with the
program.program.

After the interpolation control is ended, disable the axes group.After the interpolation control is ended, disable the axes group.

To perform cam operation in the synchronous control, use operation profile data andTo perform cam operation in the synchronous control, use operation profile data and
MC_GearIn.MC_GearIn.

To end the synchronous control, execute MC_STOP.To end the synchronous control, execute MC_STOP.



Q1Q1 Q2Q2

Q3Q3 Q4Q4

Q5Q5

TestTest Final Test 2Final Test 2

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

11 22

60000.060000.0 30000.030000.0

1616

Q1: • 0
• 1
• 2

Q2: • 0
• 1
• 2

Q3: • 0.0
• 30000.0
• 60000.0

Q4: • 0.0
• 30000.0
• 60000.0

Q5: • 0
• 2
• 4
• 16



Q1Q1 Q2 Q2 

Q3Q3 Q4 Q4 

Q5Q5 Q6 Q6 

Q7Q7 Q8 Q8 

Q9Q9 Q10Q10

TestTest Final Test 3Final Test 3

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

11 22

20000.020000.0 20000.020000.0

0.00.0 40000.040000.0

MC_CIRC_MODE__mcCenterMC_CIRC_MODE__mcCenter MC_CIRC_PATHCHOICE__mcCCWMC_CIRC_PATHCHOICE__mcCCW

22 1616



Q1: • 0
• 1
• 2

Q2: • 0
• 1
• 2

Q3: • 0.0
• 20000.0
• 40000.0

Q4: • 0.0
• 20000.0
• 40000.0

Q5: • 0.0
• 20000.0
• 40000.0

Q6: • 0.0
• 20000.0
• 40000.0

Q7: • MC_CIRC_MODE__mcBorder
• MC_CIRC_MODE__mcCenter
• MC_CIRC_MODE__mcRadius

Q8: • MC_CIRC_PATHCHOICE__mcCW
• MC_CIRC_PATHCHOICE__mcCCW

Q9: • 2
• 4
• 16

Q10: • 2
• 4
• 16



Q1Q1 Q2 Q2 

Q3Q3 Q4 Q4 

Q5Q5 Q6 Q6 

TestTest Final Test 4Final Test 4

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

LinkAxis0001LinkAxis0001 LinkAxis0002LinkAxis0002

Axis0001Axis0001 VrAxis0001VrAxis0001

LinkAxis0003LinkAxis0003 Axis0002Axis0002

Q1: • LinkAxis0001
• Ax0001
• VrAxis0002

Q2: • LinkAxis0001
• LinkAxis0002
• Axis0001

Q3: • LinkAxis0003
• VrAx0002
• Axis0001

Q4: • VrAxis0001
• VrAxis0002
• Axis0002

Q5: • LinkAxis0002
• LinkAxis0003
• VrEnc0001

Q6: • LinkAxis0003
• VrAx0002
• Axis0002



TestTest Test ScoreTest Score

11 22 33 44 55 66 77 88 99 1010
Final Test 1Final Test 1

Final Test 2Final Test 2

Final Test 3Final Test 3

Final Test 4Final Test 4

Total questions:Total questions: 2222
Correct answers:Correct answers: 2222
Percentage:Percentage: 100100 %%

You have completed the Final Test. You results area as follows. You have completed the Final Test. You results area as follows. 
To end the Final Test, proceed to the next page.To end the Final Test, proceed to the next page.

ClearClear



You have completed the You have completed the MELSEC iQ-R Series Motion ModuleMELSEC iQ-R Series Motion Module
Application (RD78G(H) Interpolation/Synchronous Control)Application (RD78G(H) Interpolation/Synchronous Control) Course. Course.

Thank you for taking this course.Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in this course is useful for configuringWe hope you enjoyed the lessons and the information you acquired in this course is useful for configuring
systems in the future.systems in the future.

You can review the course as many times as you want.You can review the course as many times as you want.

ReviewReview

CloseClose
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