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Section 2.2.2.15: Updated the image of the example.

Section 2.2.2.31: Added the new DMC_GetCamMasterData
function block section.
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. Section 2.1.1.7: Updated function descriptions.
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Section 2.2.1.27: Updated diagrams of function descriptions.

4/28/2025
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Section 2.2.2.22: Updated function descriptions.
Section 2.3: Added MX300 device and updated descriptions.
Section A1.2: Added AX-5 and AX-C devices.

Section A2: Updated DMC_GROUP_TRANSITION_MODE and
DMC_CIRC_PLANE. Added DMC_DISABLEMODE.
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P1.1 Introduction

Thank you for purchasing the AX series Motion Controller with our advanced motion control system. Delta’s AX

series motion controller based on CODESYS integrates the control function of PLCs and motion controllers into one
platform.

This manual introduces PLCOpen standard motion control instructions and Delta-defined instructions including
single-axis, multi-axes instructions, and motion control applications.

Ensure that you fully understand the configuration and operations of the AX series motion control system and use
the AX series Motion Controller CPU correctly.
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P1.1.1 Applicable Products

This manual relates to the following products.

® AX-3 series
® AX-8 series

® AX-C series
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P1.1.2 Associated Manuals

The related manuals of the AX Motion Controller series are composed of the following.

® DIADesigner-AX User Manual

Contents include the use of DIADesigner-AX, the programming languages (ladder diagrams, sequential
function charts, function block diagrams, and structured texts), the concept of POUs and Task, and the
operation of motion control programming.

® AX-3 Series Operation Manual

It introduces basic knowledge of motion control structure, software/hardware setup, quick start of Software
operations, devices to be used, motion control operations, troubleshooting, Input/Output modules, modules
of temperature measurement, etc.

® AX-8 Series Operation Manual

It introduces basic knowledge of motion control structure, software/hardware setup, quick start of Software
operations, devices to be used, motion control operations, troubleshooting, Input/Output modules, modules
of temperature measurement.

® AX-C Series Operation Manual

It introduces basic knowledge of motion control structure, software/hardware setup, quick start of software
operations, devices to be used, motion control operations, troubleshooting, Input/Output modules, modules
of temperature measurement.
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1.1 Introductions of Motion Control

This manual introduces the elements of motion control programming, including devices, symbols, and motion control
instructions.

Motion control instructions are defined as function blocks (FB) and are used in the program for various control
purposes. The motion control (MC) instructions are developed based on the specifications of PLCopen* motion
control function blocks. In addition to the PLCopen-based instructions, Codesys also provides Delta-defined function
blocks for users to achieve complete motion control applications.

This section overviews the motion control instructions for both PLCopen-based and Delta-defined function blocks.
PLCopen defines the program and function block interfaces to achieve a standardized motion control programming
environment for the languages specified in IEC61131-3. Using PLCopen-based instructions and Delta-defined
instructions reduces training and support costs.

Before using the instructions, be sure that you sufficiently understand the devices, symbols and function of
instructions.

You can also refer to the Appendix for a quick reference of the motion control instruction list and error codes.

*Note:PLCopen is an organization promoting industrial control based on IEC61131-3, an international standard
widely adopted for PLC programming. For more information regarding PLCopen, check the official website at: http: //
www.plcopen.org/.



http://www.plcopen.org/
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1.1.1 Basic Knowledge of Motion Control Instructions

Using motion control instructions requires the basic knowledge of motion control defined in the specifications of
PLCopen motion control function blocks. This section provides an overview of these specifications.

¢ Name of Motion Control Instructions
PLCopen-based motion control instructions begin with “MC_", while Delta-defined function block instructions
begin with “DFB_".

Type Description

MC_ PLCopen-based motion control instructions

DMC_

*Note: Delta-defined function block instructions (DFB) include Delta-defined motion control function
blocks and other administrative/non-administrative function blocks applicable for AH Motion series CPUs.
Therefore, you can look up a function block (FB) in this manual.

®* Types of Motion Control Related Instructions
Different categories of motion control instructions are divided by functions, such as single-axis motion
instructions. Refer to Ch2 Motion Control Instructions for more details.

¢ Execution of a Function Block
Function block instructions generally include two types of inputs for running: Execute and Enable. When the
instruction is run or turned on, the function block outputs can indicate the status. The basic outputs include
Busy, Done, CommandAborted, and Error. For detailed information on inputs and outputs of each function
block, refer to Ch2 Motion Control Instructions.

® Error Handling
Information regarding error codes, indicators, and troubleshooting is in Appendix A for quick reference.

¢ Re-running of a Function Block
Re-running of a function block refers to triggering Execute again after resetting it. You can change the
input values and trigger Execute again while the function block is during operation (in busy status). Such
output status will remain unchanged (in busy status), which also means the previously run instruction will be
interrupted by Aborting under the buffer mode.

¢ Multi-running of Multiple Motion Control Instructions
Multi-running of motion control instructions means that multiple instructions on the same axis are run in the
same task running period. The pattern of multi-running is defined by the input variable BufferMode, specified
to blend the two motions. Therefore, the instruction at the back will determine the behavior of the previous
instruction according to BufferMode. Refer to AX-3 Series Operation Manual for more details.

¢ Buffer Modes
Some motion instructions have an input called BufferMode.You can run a different instruction instance during
axis motion when the values for BufferMode are specified. This input decides whether the instruction runs
immediately (non-buffered mode) or waits till the current motion instruction sets its status outputs. (Done/
InVelocity/InPosition, etc.)

BufferMode determines the behavior to combine the axis motions for this instruction and the previous
instruction. When the instruction is run,

© The selected buffer mode is valid if the previous instruction is running.

° The selected buffer mode is invalid if the axis is in a Standstill state.

The following Buffer Modes are supported.
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Buffer Mode Function
0: Aborting Aborts the ongoing motion. The next instruction takes effect immediately.
1: Buffered Automatically runs the next instruction after the ongoing motion is completed.
2: BlendingLow The lower target velocity is the transit velocity between the current and the buffered

instructions. (The transit velocity is the velocity that the current instruction uses as
the transit point.)

3: BlendingPrevious Takes the target velocity of the current instruction as the transit velocity.
4: BlendingNext Takes the target velocity of the buffered instruction as the transit velocity.
5: BlendingHigh Takes the higher target velocity as the transit velocity between the current instruction

and the buffered instruction.

Refer to AX-3 Series Operation Manual for more details of buffer mode.

¢ Buffer Mode Supported Function Blocks

Timing to run the

. Buffer Mode Followed by Buffer Mode .
Function Block Supported Supported Function Blocks successive
oL = function blocks
MC_Power o o
MC_Home o o
MC_Stop o o
MC_Halt o o
MC_MoveAbsolute ° ° Done
MC_MoveRelative ° ° Done
MC_MoveSuperimposed o o
MC_MoveVelocity ° ° InVelocity
Only Buffered
MC_Camin o ° EndOfProfile
Cyclic (Only Buffered)
MC_CamOut o ° Done
Only Buffered
MC_Gearln ° ° InGear
Only Only Buffered
BlendingPrevious
MC_GearOut o ° Done
Only Buffered
MC_GearlnPos ° ° InSync
Only Only Buffered
BlendingPrevious
MC_Jog o o
SMC_BacklashCompensat |o o
ion
e = Supported

o = Not supported
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® Structure Applicable for Motithe on Control

In PLCopen technical standard, the information and parameters required for configuring motion control on
an axis are defined in a Structure.

For AX Motion CPUs, a Structure is a Data Type applicable to group the data elements together, which is
easier for users to specify proper parameters.

For AX Motion CPUs, the applicable Structure is as below:

¢ Single-axis Function Block

MC_ReadStatus_0

TRUE MC ReadStatus
[] - EN B ENO——
SM Drive_ETC_Delta_ASDA A2 -Enxis | Valid -
/ —Enable Busy [~
Error -
VAR_IN_OUT MC_ReadStatus.Axis : AXIS_REF_SM3 ErrorID—
Reference to axis | Disabled [~
Errorstop [~
Stopping [~
StandStill |~
DiscreteMotion [~

ContinuousMotion [~
SynchronizedMotion [~
Homing [~
ConstantVelocity -
Accelerating [~
Decelerating [~
FBErrorOccured [~

For single-axis FB, the applicable Structure is AXIS_REF_SM3.

® Function Block for Axis Group

DMC_GroupReadStatus_0

DMC_GroupReadStatus
EN ENO—

DMC Ax:.s _Group /fnxiseroup| bValid

L,
= o
==

bEnable bBusy [~
@ bError [~
VAR_IN_OUT DMC_GroupReadStatus. AxisGroup : DMC_AXIS_GROUP_REF ErrorID
bGroupMoving [~
bGroupHoming [~
bGroupErrorStop [~
bGroupStandby [~
bGroupStopping [~
bGroupDisabled -
bConstantVelocity [~
bAccelerating [~
bDecelerating [~
bInPosition [~

For AxisGroup FB, the applicable Structure is DMC_AXIS _GROUP_REF.

Note: For more details, refer to A.2 Data Types: Enumeration and Structure.
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1.2 Descriptions of Motion Control Instructions

AX Motion Control CPU has the following five built-in libraries to support different scenarios.

Library

Description

SM3 Basic

Motion control instructions based on PLCopen, including motion control and
administrative function blocks

DL_MotionControl

Delta's custom motion control instructions, including motion control and
administrative function blocks

DL_MotionControlLight

Suitable for PP and PV modes, including motion control and administrative function
blocks

DL_ServoPress AX

Suitable for function blocks used in the servo press industry

DL_PLCopenPart3

Convenient function blocks that integrates FB for common applications

Note: The function blocks in the library are divided into the following by different prefixes:

¢ "MC_": PLCopen-based motion control instructions

¢ "DMC_": Delta customized motion control instructions

® "SMC_": Motion instructions

10



AX Series Motion Controller Instructions Manual

Chapter 1: Introduction to Motion Control

1.3 Overview of Delta Motion Instructions Library Version

This section describes the version relations of Delta's instructions library in AX series motion control CPUs.

Delta's motion instructions DL_MotionControl and DL_MotionControlLight are derived from Codesys Softmotion.
They provide you with convenient instructions for different occasions.

The following tables list the version compatibility of Delta's motion instructions library and Codesys Softmotion

instruction library.

Delta Motion Library

SM3_Basic

V4.6.1.0

V4.10.0.0

V4.16.0.0

DL_MotionControl V1.1 and earlier versions

DL_MotionControl V1.2 and later versions

DL_MotionControl V1.4 and later versions

Delta Motion Library

SML_Basic V4.5.1.0

SML_Basic V4.10.0.0

DL_MotionControlLight V1.1 and earlier
versions

DL_MotionControlLight V1.2 and later versions

Delta Motion Library SM3_Basic V4.6.1.0

SM3_Basic V4.10.0.0

SM3_Basic V4.16.0.0

DL_PLCopenPart3

(e]

Delta Motion Library

SML_Basic V4.5.1.0

SML_Basic V4.10.0.0

DL_ServoPress AX

Delta Motion Library

SM3_Basic V4.6.1.0

SM3_Basic
V4.10.0.0

SM3_Basic
V4.16.0.0

DL_PLCopenPart3

11
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1.4 Device Categories

® Logical controllers: Not support motion instructions.
® Basic motion controllers: Only support the DL_MotionControlLight library instructions.

® Motion controllers: Support the SM3_Basic, DL_MotionControl, DL_MotionControlLight library instructions.

AX-series

Logical controller

Basic motion controller

Motion controller

AX-300NA o

AX-324NA o

AX-304EL

AX-308EA

AX-316EA

AX-364EL

AX-332EP

AX-C12EP

AX-816EP

AX-832EP

AX-864EP

12
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1.5 PDO Mapping

This section describes the PDOs that need to be configured for different instructions.
¢ PDOs that must be configured

© 0x6040
© 0x6041
© 0x6064
© 0x607A
¢ Instructions

¢ PDO inputs

Instruction Name 0x6061 0x6064 0x606C 0x6077 0x60B9 0x60BA

MC_TouchProbe o o o o

DMC_TorqueControl o o

DMC_VelocityControl o o

DMC_MoveFeed o o

MC_TorqueControl_ DML o o

® PDO outputs

Instruction Name 0x6060 0x6071 0x60B8 0x60FF
MC_TouchProbe o
DMC_TorqueControl o o
DMC_VelocityControl |o o

13
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Chapter 2 Motion Control Instruction

14
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2.1 SM3 Basic

This section describes the usage and examples of function blocks in Delta's instruction library in AX series motion
control CPU.

15
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2.1.1 Motion Control Instructions

Motion control instructions are generally used to control motors to perform specific motion after the specified
instruction being run. The function blocks used in this chapter are from the library “SM3_Basic” and able to operate
synchronously with drives. As a result, synchronous axis type should be selected in axis settings. For more details
about configuration related to synchronous axes, refer to Section 7.4 in AX-3 Series Operation Manual.

16
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2.1.1.1 MC_Home

MC_Home controls the axis to perform the homing operation.

FB/FC Instruction Graphic Expression ST Language
FB MC_Home MC_Home MC_Home_instance(
1Ais Done Axis : =
{Exacute Busy T
— Pasition Commandaborted|— | EXecute: =,
Error Position: =,
ErrorID Done =>
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬂ V:IE:) Timing to Take Effect
Execute Runs the instruction when |[BOOL TRUE/FALSE (FALSE) |-
Execute changes from
FALSE to TRUE.
Position Absolute position (Unit: LREAL Negative, positive, or 0 Execute turns to TRUE and
user unit) (0) Busy is FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when homing is BOOL TRUE/FALSE (FALSE)
completed and the status
is standstill
Busy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
CommandAborted TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is aborted
Error TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
ErrorlD Records the error code. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

® Outputs Update Timing

17
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

Done The homing is complete.
® Execute turns from TRUE to

FALSE.

® If Execute is FALSE and Done
turns to TRUE, Done will be TRUE
for only one scan cycle and then
turn to FALSE immediately.

Busy The instruction is running.
® Done turns to TRUE.

® FError turns to TRUE.

® CommandAborted turns to TRUE.

CommandAborted The instruction is interrupted by other
instructions or MC_ Stop. ® Execute turns to FALSE.

® If Execute is FALSE and
CommandAborted turns to TRUE,
Done will be TRUE for only one
scan cycle and then turn to FALSE

immediately.
Error An error occurs during the execution of The error is cleared.
the instruction or the input value of the
ErrorlD , .
instruction is incorrect.
® Timing Diagram of Output Parameter Changes
Execute
Done
Busy
Command Aborted
Error
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3* AXIS_REF_SM3 | Execute turns to TRUE and Busy is
axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

18
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® Function

© This function block must be executed when the status is Standstill. When the instruction is running,
the state is Homing, and the function block cannot be executed when the axis is in other states.

© Position is used to specify the absolute position for homing.

© If the MC_Home command is interrupted by MC_Stop and xWaitForHaltWhenStoplInterruptsHome is
TRUE, MC_Stop has to wait till the driver velocity reaches zero before setting it to Done. Instead, if
xWaitForHaltWhenStopinterruptsHome is FALSE, Done will turn to TRUE once MC_Stop interrupts
MC_Home.

° When MC_Home is running, if the power is off, the function block status will change to Error. For
SoftMotion V4.10.0.0 and later, when MC_Home is running, if the power is off, the \function block
status will change to Abort.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

This example explains how to perform homing by using MC_Home and setting homing mode on the
parameter configuration page with DIAdesigner-AX.

HC_Hnme
EN ENO ——omH
| A2 ——|Axis Done —
Execute Busy
0 —Position CommandAborted —
Error |
ErrorID
© Timing Diagram
Execute
Done
Busy
Position 4/—\1
i hnmin[q} i
State Machine _ discrete motion(4)
standstill 3}
© Use MC_Home with the following parameters:
! Speed durin Speed durin Homing acc
Homing mode P _g P g g
search for switch search for zero eleration
33 100 50 100

© The above parameters can be configured on the Homing Setting page.

19
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General Setting

Homing Mode | Mode 33 ¥
Commissioning Homing speed during search for switch | 100 E [0.1rpm]

Homing speed during search for z phase pulse |5[| El [0.1rpm]
Homing Setting ~

Homing Acceleration |100 El [ms]
SM_Drive_ETC_Delta_ASDA_A2: -
IEC Objects Description

Mode 33 : Depending on Z pulse in the negative direction

Status

i In mode 33, The homing instruction is executed and the axis moves at the second-phase speed (Homing speed

during search for Z phase pulse) in the negative direction. And the place where the axis stands is the home
position ence the first Z pulse is met.

i 0 i

St i
Negative direction < ® pomé IStaﬂ point
Z pulse I I I I

© After MC_Home is run, the axis will move in the negative direction till finds the Z phase pulse. And the
place where the axis stands is the home position once the first Z pulse is met.

¢ Supported Devices

© AX-series motion controller

20
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2.1.1.2 MC_Stop

MC_Stop decelerates an axis to stop.

FB/FC Instruction Graphic Expression ST Language
FB MC_Sto MC_Stop_instance
—>op MC_Stop 0P (
. Axis : =,
— Axis Done L
| Execut B Execute : =,
ecute . usy Deceleration : =,
—|Deceleration Error Jork - =
—Jerk ErorID- | pone =,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬂ V:IE:) Timing to Take Effect
Execute Runs the instruction BOOL TRUE/FALSE (FALSE) -
when Execute changes
from FALSE to TRUE.
Deceleration | Deceleration rate (Unit: | LREAL Positive number or 0 (0) When Execute turns
user unit/sz) to TRUE, update the
deceleration rate.
Jerk Jerk value (Unit: user LREAL Positive number or 0 (0) When Execute turns to
unit/s’) TRUE, update the jerk
value.
¢ Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when the velocity reaches BOOL TRUE/FALSE (FALSE)
zero
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErroriD Records the error code. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Done

reaches to zero.

The axis decelerates to a stop and velocity

® Execute turns from TRUE to FALSE.

® If Execute is FALSE and
CommandAborted turns to TRUE, Done
will be TRUE for only one scan cycle
and then turn to FALSE immediately.

21
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

Busy Execute changes to TRUE.
® Done turns to TRUE.

® FErrorturns to TRUE.

Error An error occurs during the execution of the Execute turns from TRUE to FALSE (Error Code
instruction or the input value of the instruction is |is cleared.)

ErrorlD .
incorrect.

® Timing Diagram of Output Parameter Changes

Execute

Done ; i ! !

Busy ; !

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SMB* AXIS_REF_SM3 Execute turns to TRUE and Busy is
axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© Use MC-Stop to stop a running axis. Specify the deceleration rate when decelerating the moving axis
to a stop. The State Machine will be in the stopping state.

© When MC_Power is FALSE during deceleration, the motor is in the Free Run state.

© The Done output is set to TRUE when the axis velocity reaches to zero. At the same time, the input
Execute changes to FALSE, while the State Machine's state will change from stopping to standstill.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example

This example explains how to execute MC_Stop after executing MC_MoveVelocity and the motion trace of
MC_Stop.

22
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MC_MoveVelocity O

TRUE MC MoveVelocity
[ EN B ENO
SH_Dr-i.vE_Virtual —Axis InVelocity
El —Executea Busy
300 —vVelocity Commandiborted
100 —Acceleration Error
100 —|Deceleration ErrorlD
1 —Jerk
1 —Direction
MC Stop 0
RUE MC_Stop
| ” EN ENO|——
5M Drive Virtual ——Axis Done —
EZ2 —Execute Busy —
100 —Deceleration Error
—Jerk ErrorID—

© Timing Diagram

Velocity
0

MC_MoveVelocity

Execute
InVelocity

Busy

CommandA borted

Error

MC_Stop

Execute
Done
Busy

Error

State Machine

conlinuous motien(3)

| i_

stopping(2)

© When Execute of MC_Stop changes to TRUE, it triggers CommandAboted of MC_MoveVelocity to
be TRUE, and the motion controller starts decelerating the axis to a stop. The Axis state changes to

"Stopping".
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© When the axis velocity reaches zero, the Done output will change to TRUE. Execute is still TRUE
so the axis state remains in "Stopping". After the axis is stopped, Execute turns to FALSE, and the
axis state will change to "Standstill".

© If MC_MoveVelocity runs again while the axis state is "Stopping", an error will be reported. (Error
Code: SMC_AXIS_NOT_READY_FOR_MOTION).

¢ Supported Devices

© AX-series motion controller
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2.1.1.3 MC_Halt

MC_Halt stops the axis motion in a controllable way.

FB/FC Instruction Graphic Expression ST Language
FB MC_Halt MC_Halt MC_Halt_instance(
{Bods Done Axis : =
{Execute Busy C
—Deceleration CommandAborted Execute : =,
—Jlerk Error Deceleration : =,
ErrorlD Jerk : =
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (D:fa::Is: V:IE:) Timing to Take Effect
Execute Runs the instruction when | BOOL TRUE/FALSE -
Execute changes from (FALSE)
FALSE to TRUE.
Deceleration Deceleration rate (Unit: LREAL Positive number or | When Execute turns to TRUE,
user unit/s2) 0 (0) the value will be updated.
Jerk Jerk value (Unit: user LREAL Positive number or | When Execute turns to TRUE,
unit/s3) 0 (0) the value will be updated.
¢ Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when the velocity BOOL TRUE/FALSE (FALSE)
reaches zero
Busy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
CommandAborted TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
aborted
Error TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Done The axis decelerates to a stop and the
Velocity reaches Zero. b Execute turns from TRUE to FALSE
® If Execute is FALSE and
CommandAborted turns to TRUE, Done
will be TRUE for only one scan cycle
and immediately turn to FALSE.
Busy Execute turns to TRUE.
® When Done turns to TRUE.
® When Error turns to TRUE.
® When CommandAborted turns to
TRUE.
CommandAborted This instruction is aborted by other
function blocks. ® Execute turns from TRUE to FALSE.
® If Execute is FALSE and
CommandAborted turns to TRUE, it
will be TRUE for only one period and
immediately turn to FALSE.
Error An error occurs during the execution of | Execute turns from TRUE to FALSE. (Error
the instruction or the input value of the Code is cleared.)
ErroriD . L
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error

® Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Axis

The specified
axis

AXIS_REF_SM3’

AXIS_REF_SM3

Execute turns to TRUE and Busy is
FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for

the function block.
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® Function

© Any next motion command can be run when MC_halt is in Standstill mode (opposite to MC_Stop,
which cannot be interrupted by other motion FBs.).

© When MC_Halt is run, the axis will enter the discrete_motion state. Once the axis reaches zero, the
axis state will transfer to Standstill.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example
This example explains how to run MC_Halt after running MC_MoveVelocity and the motion trace of MC-
Halt.

© If no other motion instructions are run when the MC_Halt is stopping MC_MoveVelocity, the axis
status will enter "Standstill" after the deceleration is completed.

© If MC_MoveVelocity runs again during the deceleration, it will abort MC_Halt immediately and
accelerate again without entering the "Standstill" state. This re-running behavior is allowed for

MC_Halt.
MC_Fower 0
A MC_Powerxr
I EN ENO
SM_Dri\re_Virt';.al —Axis status —
& — Enable bRegulatorRealState |-
bRegulatorOn bDriveStartRealState
E —bDriveStart Busy -
Error -
ErrorID |-
MC_MoveVelocity 0
MC MoveVelocity
11 EN B ENO——
SM_Drive Virtual —Axis InVelocity —
El —Execute Busy
300 —Velocity CommandAborted —
100 —Acceleration Error —
100 —{Deceleraticon ErrorIDQ—
0 —{Jerk
1 —Direction
MC Halt 0
MC_Halt
I EN ENO——
SM_Drive WVirtual —=|Axis Done —
EZ2 —Execute Busy—
50 —Deceleraticon CommandAborted —
0 —Jerk Error —
ErrorID|-

© Timing Diagram
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. 300
Velocity
a

MC_MoveVelocity
Execute

InVelocity r

Busy

CommandAborted T

Error

MC_Halt P i i
Execute L

Done

Busy

CommandAborted |

Error

coinuaus mogoniE)

dsoeie maton(d) |

sz ctil{ 3)

State Machine

® When Execute of MC_Halt changes to TRUE, it triggers CommandAborted of
MC_MoveVelocity at the same time, and the motion controller starts to decelerate the axis to
a stop. The Axis state changes to the "DiscreteMotion".

® When the axis reaches zero velocity, Done will change to TRUE. The axis state will change to
“Standstill”.

® When MC_Halt is not decelerating the axis to zero velocity and Execute is TRUE, the
input Execute of MC_MoveVelocity will change to TRUE again and stop MC_Halt.
CommandAboted will change to TRUE with the axis state transferred from discrete_motion to
continuous_motion.

¢ Supported Devices

© AX-series motion controller
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2.1.1.4 MC_MoveAbsolute

MC_MoveAbsolute controls the axis to move to the specified absolute target position according to the motion mode.

FB/FC Instruction Graphic Expression ST Language
FB MC_MoveAbsol MC_MoveAbsolute MC_MoveAbsolute_instance(
—Axis Done f— .
ute —Execute Busy|— Axis =,
— Position CommandAborted— | Execute :=,
—Velocity Error— "
— Acceleration ErrorID— Position =,
—|Deceleration Velocity :=,
—Jerk H
— Direction Acceleration :=,
Deceleration :=
Jerk :=,
Direction :=,
BufferMode :=,
Done =>,
Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect
Execute Runs the instruction BOOL TRUE/FALSE -
when Execute is at the (FALSE)
rising edge.
Position Absolute target position | LREAL Negative, positive or | Execute turns to
(Unit: user unit) 0(0) TRUE and Busy is
FALSE.
Velocity Target velocity (Unit: LREAL Positive or 0 (0) Execute turns to
user unit/s) TRUE and Busy is
FALSE.
Acceleration | Acceleration rate (Unit: [ LREAL Positive or 0 (0) Execute turns to
user unit/sz) TRUE and Busy is
FALSE.
Deceleration | Deceleration rate (Unit: | LREAL Positive or 0 (0) Execute turns to
user unit/sz) TRUE and Busy is
FALSE.
Jerk Jerk value (Unit: user LREAL Positive or 0 (0) Execute turns to
unit/s?’) TRUE and Busy is
FALSE.
Direction Rotation direction MC_Direction*1 3: fastest Execute turns to
2: current TRUE and Busy is
1: positive FALSE.
0: shortest
-1: negative
(shortest)
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. Setting Value Timing to
N Funct Data T
ame unction b (Default Value) Take Effect
BufferMode Buffering behavior MC_BUFFER_MODE*2 0: Aborting Execute turns to
mode for this 1: Buffered TRUE and Busy is
instruction. 2: BlendingLow FALSE.
3: BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)
*Note:
1. MC_Direction: Enumeration (Enum)
2. MC_BUFFER_MODE: Enumeration (Enum)
® Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when absolute target BOOL TRUE/FALSE (FALSE)
position is reached
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Active TRUE when the axis is moving |BOOL TRUE/FALSE (FALSE)
CommandAborted TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
aborted
Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to | SMC_ERR SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions. OR

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Done The absolute positioning is completed.
® Execute turns to FALSE.
® |f Execute is FALSE and
CommandAborted turns to TRUE, Done
will be TRUE for only one scan cycle
and immediately turn to FALSE.
Busy Execute turns to TRUE.

Done turns to TRUE.

Error turns to TRUE.

CommandAborted turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Active Execute turns to TRUE.
Done turns to TRUE.
Error turns to TRUE.
CommandAborted turns to TRUE.
CommandAborted
® This instruction is interrupted by Execute turns to FALSE
another function block.
If Execute is FALSE and
® This instruction is aborted CommandAborted turns to TRUE, Done
because of the running of will be TRUE for only one scan cycle
MC_Stop instruction. and immediately turn to FALSE.
Error An error occurs during the execution of | Execute turns from TRUE to FALSE (Error Code
the instruction or the input value of the is cleared.)
ErrorlD , L
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

Execute

Busy

Error

Done

Command Aborted

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SMB* AXIS_REF_SM3 Execute turns to TRUE and Busy is
axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for

the function block.

® Function

© Direction

® Direction is used to define the rotation of the servo axis. The shortest, current, and fastest are

only available for the rotary axis but not for linear axes.

® When the direction value is different, the rotary axis's motion direction and travel distance will
differ. If the output unit of the physical device is "degree," the motion direction of the rotary
axis is illustrated as follows:
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Direction: 1 (Positive direction)
Current position: 315°
Target position: 90°
Movement angle: 135°

Direction: -1 (Negative direction)
Current position: 315°
Target position: 90°
Movement angle: 225°

o

180

Direction: 0 (shortest), 3(fastest)
Current position: 315°
Target position: 90°
Movement angle: 135°

Direction: 0 (shortest), 3 (fastest)
Current position: 315°
Target position: 270°
Movement angle: 45°

180

Direction: 2 (current)

Rotary axis status: Moving in the
negative direction before the function
block is run.

Current position: 315°

Target position: 90°

Movement angle: 225°

Direction: 2 (current)

Rotary axis status: motionless or
moving in the positive direction before
the function block is run.

Current position: 315°

Target position: 90°

Movement angle: 135°
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® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

® Example

The example describes the behavior of 2 MC_MoveAbsolute instructions that are connected.

MC_Power 0

SM Drive Virtual —=

EN
Axis

MC_Power
ENO

Status

—Enable bRegulatorRealsState
— bRegulatoron bDriveStartRealState
— bDriveStart Busy
Error
ErroriID
MC_Movehbsolute_0
MC MoveAbsolute
5M Drive Virtual —=jAxis B Done ——
Busy —
El CommandAborted —
] ﬂ Execute Error—
10000 —{Position ErrorlID|—
2000 —velocity
10000 —Acceleration
10000 —{Deceleration
10000 —Jerk
1 —Direction
MC_ MoveRbsolute 1
MC_MoveRbsolute
SM Drive Virtual —SAxis Done |——
Busy —
E2 CommandAborted —
| H Execute Error —
20000 —Position ErrorID
4000 —Velocity
20000 —Acceleration
20000 —Deceleration
20000 —Jerk
1 —{Direction
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© Timing Diagram

4000 e R . -
Velocity % —/—/ N\
0

Position

MC_MoveAbsolute_0

Execute

Done

Busy

CommandAborted

Error

MC_MoveAbsolute_1

Execute

Done

Busy

CommandAborted

Error

: discrete motion(d)
standstil(d) |

i e —
State Machine

® When Execute of MC_MoveAbsolute_0 is TRUE, the axis will move towards the
absolute target position. Once Execute of MC_MoveAbsolute 1 turns to TRUE,
MC_MoveAbsolute 0 will be aborted. CommandAborted turns TRUE. The final position will
be 20,000.

" When MC_MoveAbsolute 1 is executed, the axis will move towards the absolute target
position according to the MC_MoveAbsolute_1 parameter.

® When the axis reaches the absolute position 20,000 set by MC_MoveAbsolute_1, Done of
MC_MoveAbsolute_1 turns to TRUE and Busy turns to FALSE.

® If Execute of MC_MoveAbsolute_1 switches to FALSE, the Done output will also change to
FALSE.

¢ Supported Devices

© AX-series motion controller
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2.1.1.5 MC_MoveRelative

MC_MoveRelative controls the axis to move a relative distance with a specified motion.

FB/FC Instruction Graphic Expression ST Language
FB MC_MoveRelat MC_MoveRelative MC_MoveRelative_instance(
. — Axds Done— .
ve —|Exacute Busy|— Axis :=,
—Distance CommandAborted— | Execute :=,
—{Velocity Error— .
—Acceleration ErrorID— Distance =
—Deceleration Velocity :=,
—Jerk .
Acceleration :=,
Deceleration :=,
Jerk :=,
BufferMode :=,
Done =>,
Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect
Execute Runs the instruction when Execute |BOOL TRUE/FALSE (FALSE) |-
changes from FALSE to TRUE.
Distance Relative distance to be moved LREAL Negative, positive or 0 | Execute turns to
(Unit: user unit) (0) TRUE and Busy is
FALSE.
Velocity Target velocity (Unit: user unit/s) LREAL Positive or 0 (0) Execute turns to
TRUE and Busy is
FALSE.
Acceleration Acceleration rate (Unit: user unit/sz) LREAL Positive (0) Execute turns to
TRUE and Busy is
FALSE.
Deceleration | Deceleration rate (Unit: user unit/sz) LREAL Positive (0) Execute turns to
TRUE and Busy is
FALSE.
Jerk Jerk value (Unit: user unit/sS) LREAL Positive (0) Execute turns to
TRUE and Busy is
FALSE.
BufferMode Buffering mode for this instruction MC_BUFFE | 0: Aborting Execute turns to
R_MODE 2 |1: Buffered TRUE and Busy is
2: BlendingLow FALSE.
3: BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)

*Note: MC_BUFFER_MODE: Enumeration (Enum)

¢ Outputs
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Name Function Data Type Output Range (Default Value)
Done TRUE when reaching the |BOOL TRUE/FALSE (FALSE)
target distance
Busy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running
Active TRUE when the axis is BOOL TRUE/FALSE (FALSE)
moving
CommandAborted TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is aborted
Error TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
ErrorlD Records the error code. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

® Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Done The relative positioning is complete.
® Execute turns from TRUE to
FALSE.
® If Execute is FALSE and Done
turns to TRUE, Done keeps TRUE
for only one scan cycle and then
turn to FALSE.
Busy .Execute changes to TRUE
® Done turns to TRUE.
® Errorturns to TRUE.
® CommandAborted turns to TRUE.
Active Execute turns to TRUE.
® Done turns to TRUE.
® Errorturns to TRUE.
¢ CommandAborted turns to TRUE.
CommandAborted
® This instruction is interrupted by ® Execute tuens to FALSE.
another function block.
¢ If Execute is FALSE and
® This instruction is interrupted CommandAborted turns to TRUE,
because of the running of it keeps TRUE for only one scan
MC_Stop instruction. cycle and then turns to FALSE.
Error Execute turns from TRUE to FALSE. (Error
Code is cleared.)
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

ErrorlD

An error occurs during the execution of
the instruction or the input value of the

instruction is incorrect.

® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SMS* AXIS_REF_SM3 Execute turns to TRUE and Busy is
axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

The instruction performs relative positioning with specified target velocity (Velocity), acceleration rate
(Acceleration), deceleration rate (Deceleration) and Jerk value (Jerk) when Execute turns to TRUE.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

This example describes the behavior of the MC_MoveRelative instruction.
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MC_Power 0

: MC_Fower
1| EN END
SM_Drive Virtual —=|Axis Status
IRUE —Enable bRegulatorRealState

bRegulatorOn
JE —|bDrivestart

bDriveStartRealState
Busy

Error

ErrorID

MC_MoveRelative 0

11 EN
SM_Drive Virtual —Axis
El — Execute
1000 —Distance
300 —vVelocity
500 —{Acceleration

500 —|Deceleration
2000 —Jerk

MC_MowveRelative

ENO——

Done —
Busy |~
CommandAborted —
Error—
ErrorID|

© Timing Diagram

Velocity

0
MC_MoveRelative_0

Execute

Done

Position 19 ----eooeee- i

Busy

CommandAborted

Emor

State Machine

standstil3) :

discrete motion(4)

® When Execute changes to TRUE, MC_MoveRelative drives the axis to the target position.

During motion, Busy is TRUE in the state of Discrete motion.

® When the axis moved the specified relative distance (1,000), Done changes to TRUE, and

Busy changes to FALSE.

® When Execute changes to FALSE, Done changes to FALSE too.

" When Execute changes to TRUE again, the instruction will run again to drive the axis to the

target position and reach

¢ Supported Devices

© AX-series motion controller

the position of 2,000.
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2.1.1.6 MC_MoveAdditive

MC_MoveAdditive controls the axis to move an additional distance at a given speed and acceleration.

FB/FC Instruction Graphic Expression ST Language
FB MC_MoveAdditive MC_MoveAdditive MC_MoveAdditive_instance(
1 fis Done Axis © =
1Execute Busy Y
—{Distance CommandAborted— | Execute : =,
—{Velocity Ermorf— [ My; .=
—|Acceleration ErrorlD — D|starllce t
—Dacaleration Velocity : =,
—Herk Acceleration : =,
Deceleration : =,
Jerk : =,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬂ V:IEZ) Timing to Take Effect
Execute Runs the instruction BOOL TRUE/FALSE -
when Execute changes (FALSE)
from FALSE to TRUE.
Distance Relative distance to be [LREAL Negative, positive | Execute turns to TRUE and Busy
moved (Unit: user unit) or 0 (0) is FALSE.
Velocity Target velocity (Unit: LREAL Positive or 0 (0) Execute turns to TRUE and Busy
user unit/s) is FALSE.
Acceleration Acceleration rate (Unit: | LREAL Positive (0) Execute turns to TRUE and Busy
user unit/s?) is FALSE.
Deceleration Deceleration rate (Unit: [ LREAL Positive (0) Execute turns to TRUE and Busy
user unit/sz) is FALSE.
Jerk Jerk value (Unit: user LREAL Positive (0) Execute turns to TRUE and Busy
unit/s>) is FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when additive BOOL TRUE/FALSE (FALSE)
distance is complete
Busy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
CommandAbor | TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
ted aborted
Error TRUE when an error occurs |BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorID Records the error code. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)

Refer to Appendix for
descriptions.
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*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Done

The additive positioning is completed.

¢ Execute changes to FALSE.

® If Execute is FALSE and
CommandAborted turns to TRUE,
Done will be TRUE for only one
scan cycle and immediately turn to
FALSE.

Busy

Execute changes to TRUE.

® Done changes to TRUE.
® Error changes to TRUE.

® CommandAborted changes to
TRUE.

CommandAborted

This instruction is aborted by MC_Stop
instruction.

® Execute changes to FALSE.

® If Execute is FALSE and
CommandAborted turns to TRUE,
Done will be TRUE for only one
scan cycle and immediately turn to
FALSE.

Error

ErrorlD

An error occurs during the execution of
the instruction or the input value of the
instruction is incorrect.

Execute turns from TRUE to FALSE. (Error

code is cleared)

® Timing Diagram of Output Parameter Changes

Execute

Busy

Command Aborted

Error

® Inputs/Outputs

Name

Function

Data Type Setting Value

Timing to Take Effect

Axis

The specified
axis

AXIS_REF_SM3 | AXIS_REF_SM3

Execute turns to TRUE and Busy is
FALSE.
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*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© MC_MoveAdditive drives the axis to move an additional distance based on parameters you set.
© When MC_MoveAdditive runs alone, the behavior will be identical to MC_MoveRelative.

° If the MC_MoveAdditive instruction is ongoing, triggering this instruction again will additionally
increase the movement distance.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example

This example describes the behavior of MC_MoveRelative and MoveAdditive instructions which are run in a

series.
MC_MoveRelative 0
TRUE MC MoveRelative
EN - ENO——

SM Drive Virtual —SAxis Done [~
—|Execute Busy [~
5000 —|Distence CommandAborted —
1500 —Velocity Error —
2000 —Acceleration ErrorID

2000 —Deceleration

10000 —{Jderk
MC_MoveRdditive 0
TRUE MC_MoveAdditive
EN - ENO——

SM Driwve_Virtual —Hrxis Done —
—|Execute Busy [~
€500 —Distance Commandiborted [—
2000 —{Velocity Error [~
1000 —Acceleration ErrorID

1000 —Deceleration

10000 —Jerk
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© Timing Diagram

Velocity !

MC_MoveRelative

Execute

Done

Busy

CommandAborted

Error

MC_MoveAdditive

Execute

Done

Busy

CommandAborted

: discrete motion(4)
standstill{3)

State Machine e

® When Execute turns to TRUE, MC_MoveRelative drives the axis to the target position.
After Execute turns to TRUE at the position of 3,500, the MC_MoveRelative instruction
will be aborted, and CommandAborted turns to TRUE. The axis remains in the "Discrete
motion" state.

" The MC_MoveAdditive instruction is run and adds a relative distance of 6,500 to the
previous target position of 5,000, and the new target position is 11,500.

® When the axis reaches 13,500, Done changes to TRUE.
¢ Supported Devices

© AX-series motion controller
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2.1.1.7 MC_MoveSuperimposed

MC_MoveSuperimposed controls the axis to move a relative superimposed distance at a specified behavior without
changing the target movement of the original motion instruction.

FB/FC Instruction Graphic Expression ST Language
FB MC_MoveSuperimpo _ MC_MoveSuperImposed MC_MoveSuperimposed
sed o DB?J';; _instance(
—Distance CommandAborted Axis : =,
— VelodtyDiff Error L
—Acceleration ErrorID Execute : =,
— Deceleration Distance : =,
—Jerk . .
VelocityDiff : =,
Acceleration : =,
Deceleration : =,
Jerk : =,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
Execute Runs the instruction [BOOL TRUE/FALSE -
when Execute (FALSE)
changes from FALSE
to TRUE.
Distance Additional relative LREAL Negative, positive | Execute turns to TRUE and Busy is
distance to be moved or 0 (0) FALSE.
(Unit: user unit)
VelocityDiff Additional target LREAL Positive (0) Execute turns to TRUE and Busy is
velocity (Unit: user FALSE.
unit/s)
Acceleration | Additional LREAL Positive (0) Execute turns to TRUE and Busy is
acceleration rate FALSE.
(Unit: user unit/sz)
Deceleration | Additional LREAL Positive (0) Execute turns to TRUE and Busy is
deceleration rate FALSE.
(Unit: user unit/sz)
Jerk Additional jerk value [LREAL Positive (0) Execute turns to TRUE and Busy is
(Unit: user unit/ss) FALSE.
® Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when the superimposed | BOOL TRUE/FALSE (FALSE)
motion is completed
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
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Name Function Data Type Output Range (Default Value)
CommandAborted TRUE when the instructionis | BOOL TRUE/FALSE (FALSE)
aborted
Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer | SMC_ERR SMC_ERROR (SMC_NO_ERROR)
to Appendix for descriptions. | OR

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Done The superimposed distance is completed.
® Execute turns from TRUE to
FALSE.
® If Execute is FALSE and Done
turns to TRUE, Done will be
TRUE for only one scan cycle and
immediately turn to FALSE.
Busy Execute changes to TRUE.
® Done changes to TRUE.
® Error changes to TRUE.
® CommandAborted turns to TRUE
CommandAborted
® One instruction is interrupted by ® Execute changes to FALSE.
another instruction with the Buffer
Mode set to Aborting ® If Execute is FALSE and
CommandAborted turns to TRUE,
® This instruction is aborted because it will be TRUE for only one period
of the running of MC_Stop and immediately turn to FALSE.
instruction
Error An error occurs during the execution of Execute turns from TRUE to FALSE. (Error
the instruction or the input value of the Code is cleared.)
ErroriD ) L
instruction is incorrect.
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® Timing Diagram of Output Parameter Changes

Command Aborted

Execute

Done

Busy

Error

® Inputs/Outputs

Name

Function Data Type Setting Value Timing to Take Effect

Axis

The specified AXIS_REF_SMS* AXIS_REF_SM3 Execute turns to TRUE and Busy is
axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

The input values of VelocityDiff, Distance, Acceleration, Deceleration and Jerk are superimposed on
the on-going motion instruction.

If running the MC_MoveSuperimposed block in Standstill state, the function will be the same as that
of MC_MoveRelative.

MC_MoveSuperimposed can be interrupted by other function blocks.
An error will occur when MC_MoveSuperimposed is repeatedly run on the same axis.

If changing the input values when running MC_MoveSuperimposed or Re-run the function block
before the instruction finished, the axis will react according to the new superimposed values and
instruction, which are the sum of the previous instruction and MC_MoveSuperimposed instruction.
When the superimposed distance is reached, the axis will resume the operation of the previous
instruction until the superimposed total distance is reached.

When MC_MoveSuperimposed is superimposed on another motion instruction, executing another
motion instruction at this time will break the two instructions together.
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© Depending on where this function block is placed in the program, the results of the synchronous
motion are different. For more information, see AX-3 Series Operation Manual section 7.7.2.5
Synchronous Control.

MC_GearIn_0
MC_Gearln
ER ERO
Encoder —SMaster InGear
Virtual —=5lave Busy
—|Execuce Commandiborted
I —Raticlumerator Error
1 —RatioDenominator ErrorID
——kceeleration
..... —Deceleration
= Jerk
MC MoveSuperlmposed 0
MC MoveSuparImposed
EN ENQ——
Virtual SRxis= Done
—|Execute Buay —
100 —{Distance CommandAborted [~
—VelocityDiff Error
""" —Rcceleration ExrrorlD
..... —Decelsration
—|Jerk
MC_GearIn_l
MC_Gearln
EX ERO
I Virtual —SMaster InGear
Slave —S5lave Busy
—|Execuce Commandiborted
I —RatiocNumesrator Error
1 —RatioDenominator ErrorID
——kceeleration
1 ! —|Deceleration
= Jerk

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example

This example describes the behavior of MC_MoveSuperimposed applied to MC_MoveVelocity.

MC_MoveVelocity 0

TRUE MC MoveVelocity
11 EN B ENO——
S5M_Driwve Virtual —axis InVelocity —
—Execute Buay —
500 —|Velocity CommandAborted —
100 —Acceleration Errer —
100 —{Deceleration ErrorID —
1000 —{Jerk
—|Direction

MC_MoveSuperImposed_0

TRUE MC move
Il W
SM Drive Virtual —jAxis
—|Execute

10000 —Distance
800 —{VelocityDiff
200 —Acceleration
200 —Deceleration
500 —Jerk

Superimposed
ENC—

Done —
Buay —
CommandAborted —
Error —
ErrorlID —
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© Timing Diagram

Position _///—/,
0 :

Velocity

Acceleration

1000 -oeomeend : !
e | e | i

MC_MoveVelocity

Execute

InVelocity

Busy

CommandAborted

MC_MoveSuperimposed

Execute

Done

Busy

State Machine jwl

® When Execute of MC_MoveVelocity changes to TRUE, the specific axis starts to move
towards the target velocity (500) at the constant speed.

continucus mation|5)

® When Execute of MC_MoveSuperimposed changes to TRUE, the MC_MoveSuperimposed
instruction starts and applies the additional values (velocity, distance, acceleration,
deceleration and jerk) to the axis and the axis performs a superimposed motion path. Since
VelocityDiff is set as 600 and the target superimposed distance is far enough, the velocity
will be superimposed to 1100 (500 + 600).

® When running MC_MoveSuperlmposed is finished, Done will turn TRUE and
MC_MoveVelocity will keep going.

¢ Supported Devices

© AX-series motion controller
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2.1.1.8 MC_Camin

MC_Camlin performs cam operation.

FB/FC Instruction Graphic Expression ST Language
FB MC_Camlin MC_Camin MC_Camlin_instance(
‘Master InSyncf Master : =,
[plave Busyf Slave : =
— Execute CommandAbortedf— ’
— MastenOifset Error p— Execute : =,
— SlaveOffset ErordDi= | MasterCompensation :
— MasterSealing EndOfProfile— -
— SlaveScaling Tappets — '
— StartMode SlaveCompensation : =,
— CamTablelD MasterScaling : =,
_W.'Ime.iﬁ SlaveScalling : =
— Acceleration ’
— Deceleration StarMode : =,
—Jerk _ CamTablelD : =,
gl VelocityDiff : =,
Acceleration : =,
Deceleration : =,
Jerk : =,
TappetHysteresis : =,
InSync =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>,
EndOfProfile =>,
Tappets => );
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect
Execute Runs the instruction BOOL TRUE/FALSE -
when Execute changes (FALSE)
from FALSE to TRUE.
MasterOffset Master offset value LREAL Negative, positive or | Execute turns to
(Unit: user unit) 0 (0) TRUE and Busy is
FALSE.
SlaveOffset Slave offset value (Unit: | LREAL Negative, positive or | Execute turns to
user unit) 0 (0) TRUE and Busy is
FALSE.
MasterScaling Scales the master axis | LREAL Negative, positive or | Execute turns to
up and down with the 0 (0) TRUE and Busy is
specified factor. FALSE.
SlaveScaling Scales the slave axis LREAL Negative, positive or | Execute turns to
up and down with the 0 (0) TRUE and Busy is
specified factor. FALSE.
StartMode The slave axis mode of | MC_StartMode 0: absolute Execute turns to
MC_Camin. 1: relative TRUE and Busy is
2: ramp_in FALSE.
3: ramp_in_pos
4: ramp_in_neg
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. Setting Value Timing to
N Funct Data T
ame unction e (Default Value) Take Effect
(absolute)

CamTablelD Cam table identifier, MC_CAM_ID MC_CAM_ID*1 Execute turns to
which is from the output TRUE and Busy is
of CamTableSelect FALSE.

VelocityDiff Maximum velocity LREAL Positive or 0 (0) Execute turns to
difference when running TRUE and Busy is
MC_Camin 2 (Unit: FALSE.
user unit/s)

Acceleration The acceleration LREAL Positive (0) Execute turns to
rate when running TRUE and Busy is
MC_Camin 2 (Unit: FALSE.
user unit/sz)

Deceleration The deceleration LREAL Positive (0) Execute turns to
rate when running TRUE and Busy is
MC_Camin 2 (Unit: FALSE.
user unit/sz)

Jerk The jerk value LREAL Positive (0) Execute turns to
when running TRUE and Busy is
MC_Camin 2(Unit: user FALSE.
unit/s3)

TappetHysteresis The hysteresis rate of |LREAL Positive or 0 (0) Execute turns to
tappet TRUE and Busy is

FALSE.
*Note:

1. MC_CAM_ID (Struct): Cam table variables, from output of MC_CAMTableSelect, and input to MC_Camlin.

2. This setting is only effective if selecting ramp_in, ramp_in_pos, or ramp_in_neg in StartMode.

Setting Value
N Functi Data T
ame unction S8 SYRE (Default Value)
pCT Internal information stored in | POINTER TO BYTE | Positive or 0 (0)
the cam table
Periodic Periodic mode BOOL TRUE/FALSE (TRUE)
MasterAbsolute Master axis absolute mode BOOL TRUE/FALSE (TRUE)
SlaveAbsolute Slave axis absolute mode BOOL TRUE/FALSE (TRUE)
StartMaster The start position of the LREAL Negative, positive or 0 (0)
master axis in the cam table
EndMaster The end position of the LREAL Negative, positive or 0 (0)
master axis in the cam table
StartSlave The start position of the slave | LREAL Negative, positive or 0 (0)
axis in the cam table
EndSlave The end position of the slave | LREAL Negative, positive, or 0 (0)
axis in the cam table
byCompatibilityMode Compatibility mode BYTE Positive or 0 (0)
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® Outputs
Name Function Data Type Output Range (Default Value)

InSync TRUE when the master and slave | BOOL TRUE/FALSE (FALSE)
cam operation is synchronized

Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running

CommandAborted TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
aborted

Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD Records the error code. Referto | SMC_ERROR ' | SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions.

EndOfProfile TRUE when the end point of the |BOOL TRUE/FALSE (FALSE)
cam profile is completed

Tappets Used with function block SMC_TappetDat | SMC_TappetData
SMC_GetTappetValue. a?’

*Note:

1. SMC_ERROR: Enumeration (Enum)
2. SMC_TappetData: Structure (Struct)

Name Function Data Type Output Range (Default Value)
ctt Tappet action active when | SMC_CAMTAPPETTYPE 0: TAPPET _pos
axis passes tappets in the (Pass in positive direction)
specified direction (positive 1: TAPPET _all
or negative). (No specific direction)
2: TAPPET _neg
(Pass in negative direction)
(TAPPET _pos)
cta The action activated when | SMC_CAMTAPPETACTION 0: TAPPETACTION_on (Switch
axis passes tappets. ON)
1: TAPPETACTION_off (Switch
OFF)
2: TAPPETACTION_inv (Inverts)
3: TAPPETACTION_time
(Switches on after a delay for a
certain time period.)
(TAPPETACTION_on)
dwDelay Specify the delay time DWORD Positive or 0 (0)
for switching ON under
TAPPETACTION_ time
mode.
dwDuration | Specify the time duration DWORD Positive or 0 (0)
for which the tappet is
switched to ON under
TAPPETACTION_time
mode.
iGrouplD Track ID of tappets INT Positive, negative, or 0 (0)
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Name Function Data Type Output Range (Default Value)
X Master position where LREAL Positive, negative, or 0 (0)
tappet is switched.
dwActive Internal variable DWORD Positive or 0 (0)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
InSync When the synchronization between | Execute is TRUE.
the master and slave axis is
completed.
Busy When the instruction is running
® CommandAborted is TRUE.
® Erroris TRUE.
CommandAborted
® When MC_CamOut is run ® Execute is FALSE.
® When the instruction is ® If Execute is FALSE and
interrupted by another CommandAborted turns to TRUE,
instruction CommandAborted will be TRUE for
only one period and immediately turn to
® When the function block FALSE.
instruction is interrupted by
MC_Stop
Error An error occurs during running the When Execute is FALSE. (Error codes are
ErrorlD instruction or the input value of the | cleared.)

instruction is incorrect.

EndOfProfile

Cyclic end of the cam profile

® When the MC_CamTableSelect
Periodic is 1 (cycle), turn to TRUE. After
one cycle, turn to FALSE.

® Turn to TRUE for only one cycle
and immediately turn to FALSE if
MC_CamTableSelect Periodic is 1
(cycle).

¢ Timing Diagram of Output Parameter Changes

Execute

InSync

Busy

CommandAborted

EndOfProfile

Error

51



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

When Execute turns from FALSE to TRUE and Busy is TRUE, InSync turns from FALSE to TRUE as soon
as the synchronization between master and slave axis is completed. When coming to the end of CAM
cycle, EndOfProfile turns from FALSE to TRUE for only one cycle, then switch back to FALSE. Once the
engaging of master and slave axis is deactivated, such as executing MC_CamOut, CommandAborted
turns from FALSE to TRUE, while both InSync and Busy turns from TRUE to FALSE. Then, Execute and
CommandAborted will change from TRUE to FALSE.

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master Specifies the AXIS_REF_SM3* AXIS_REF_SM3 | Execute turns to TRUE and Busy is
master axis. FALSE.
Slave Specifies the AXIS_REF_SM3* AXIS_REF_SM3 Execute turns to TRUE and Busy is
slave axis. FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© Depending on where this function block is placed in the program, the results of the synchronous

motion are different. For more information, see AX-3 Series Operation Manual section 7.7.2.5
Synchronous Control.

© Relationship between master axis position and slave axis position

® The cam mechanism set in the software is the position relationship between the master
axis and slave axis. The position mentioned here is the cam phase of the master axis and
slave axis instead of the physical axis position. If the cam mechanism planned is seen as the
function CAM, the input of the function CAM is the master axis cam phase and the output is
the slave axis cam phase. The formula is shown as below.

y = CAM(x)
x: The master axis cam phase

y: The slave axis cam phase

® The cam phase comes from the axis position and there is a conversion between them. The

conversion is related to parameter MasterAbsolute, SlaveAbsolute, MasterCompensation,
SlaveCompensation, MasterScaling, and SlaveScaling.

® The slave axis follows the master axis to perform the synchronous cam motion by using the

MC_Camlin instruction. In the synchronous cam motion, the relationship between the master
axis position and slave axis position is based on the planned cam mechanism (the cam curve
or cam table). The process in which the slave axis position is calculated through the master
axis position is illustrated as follows.

CAM

Master offset Slave offset

Al

+)—
) Y ‘ ‘

Master Scaling Slave Scaling

Slave

\+j ~ Position

Master
Position x
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® The following formula is generated from the figure above.

Position_Slave = SlaveScalingxCAM (MasterScalingxMasterPosition
+MasterCompensation) + SlaveCompensation

® When the master axis is in absolute mode, the master position is the remainder of the current
master position divided by modulo. When the master axis is in relative mode, master position
is the start point position (usually 0) of master axis of the corresponding cam curve.

© Relation between StartMode and MasterAbsolute/ SlaveAbsolute of CamTableSelect

® Absolute mode (StartMode = 0): The slave current position is not involved in the Cam
calculation as the cam synchronization starts. However, a runout will be occurred if the
current position of slave axis and its start position from the Cam are not the same.

Relative mode (StartMode = 1): The cam will change according to the current position of the
slave axis. The slave axis position equals to the current position plus target position. If the
slave axis position when engaging is different from the start position plus current position, a
runout may occur.

Ramp mode (StartMode = 2, 3, 4): Add a compensating motion curve to prevent the cam
from runout when it starts engaging according to VelocityDiff, Acceleration, Deceleration, and
Jerk.

StartMode = 0; Absolute mode: The slave current position is not involved in the Cam
calculation as the cam synchronization starts. However, a runout will occurr if the current
position of slave axis and its start position from the Cam are not the same.

StartMode = 1; Relative mode: The cam will change according to the current position of the
slave axis. The slave axis position equals to the current postion plus target position. If the
slave axis position when engaging is different from the start position plus current position, a
runout may occur.

StartMode = 2,3,4; Ramp mode: Add a compensating motion curve to prevent the cam from
runout when it starts engaging according to IrVelocityDiff, IrAcceleration, IrDeceleration, and
Irderk.

MC_CamTableSelec Master axis
t.MasterAbsolute
absolute Absolute mode
relative Relative mode
M Tabl |
MC_Camin.StartMode C_CamTableSelec Slave axis mode
t.SlaveAbsolute
absolute TRUE Absolute
absolute FALSE Relative
relative TRUE Relative
relative FALSE Relative
ramp_in TRUE Ramp in Absolute
ramp_in FALSE Ramp in Relative
ramp_in_pos TRUE Ramp in Positive
Absolute
ramp_in_pos FALSE Ramp in Positive
Relative
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MC_CamTableSel
MC_Camin.StartMode —~amableselec Slave axis mode
t.SlaveAbsolute
ramp_in_neg TRUE Ramp in Negative
Absolute
ramp_in_neg FALSE Ramp in Negative
Relative
® Cam table
3UO§
200
100 ," ‘H

i,

T master posilion-u]

1. Absolute mode on master axis (MasterAbsolute = TRUE)
Absolute mode on slave axis (SlaveAbsolute = TRUE)

Note: Cam master-slave shaft meshing position: Master axis Position = Current
Master Axis Position / Final Master Position in Cam Table

Slave Axis Position = Final Slave Position in Cam Table* n.
(n = Current Master Postion / Master Position in Cam Table)

For example: Cam table, the master axis range is 360; the slave axis range is 200.
The master axis start position is 800, which is converted into 360 * 2 + 80, and the
slave axis start position is 200 * 2 + the cam position corresponding of the master

axis position.

a. Absolute mode (StartMode = 0)

Cam master and slave axis engaging position: for master axis, is the
current position. For the slave axis, follows the cam table.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

b. Absolute mode (StartMode = 1)

Cam master and slave axis engaging position: for master axis, is the
current position. For the slave axis, follows the cam table plus slave
current position (180+64 = 244). In addition, a jump will occur if the
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start point of master axis is not same as the start position on cam table.

Execute

InSync

24 ‘
Slave Position
0

EndOfProfile | | |

¢. Ramp in mode (StartMode=2)

Cam master and slave axes engaging position, respectively, are master
current position and the slave position added with a motion curve

for compensation, which is configured via VelocituDiff, Acceleration

and Deceleration settings, for the purpose of preventing a jump while
ramping in.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | | | |

d. Ramp in positive, Ramp in negative (StartMode = 3, 4)

With a rotary/modulo slave axis, ramp_in_pos compensates only in

the positive direction and ramp_in_neg in the negative direction. For
linear slaves, the compensation direction is generated automatically
with ramp_in_pos, ramp_in_neg, and ramp_in mode, which also means
these three modes are under the same running condition.

2. Absolute mode on master axis (MasterAbsolute = TRUE), Relative mode on slave
axis (SlaveAbsolute = FALSE)

a. Absolute/ Relative mode (StartMode = 0, 1)

The defined positions of master and slave axis when cam is engaged,
respectively, are master current position and the slave position from the
cam table added on the slave current position (180+65 = 245). In addition,
a jump will occur if the start point of master axis is not same as the start
position on cam table.
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Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

b. Ramp in mode (StartMode = 2)

The defined positions of master and slave axis when cam is engaged,
respectively, are master current position and the slave position added
with a motion curve for compensation, which is configured via VelocituDiff,
Acceleration and Deceleration settings, for the purpose of preventing a
jump while ramping in. The slave engaging position will be the position on
the cam table plus slave current position (61 + 180 = 241).

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

3. Master absolute mode (MasterAbsolute = FALSE)/ Slave absolute mode
(SlaveAbsolute = TRUE)

a. Absolute mode (StartMode = 0)

Master-slave engaging position: The current position of master axis will
be the start position as well as the zero position on the cam table. The
corresponding position of the slave axis on the cam table should also be
zero, while the slave position (engaging) is zero under absolute mode.
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Execute

InSync

Busy

300
Master Position
0
Slave Position M
0

EndOfProfile | |

b. Relative mode (StartMode = 1)

Master-slave engaging position: The current position of master axis will

be the start position as well as the zero position on the cam table. The
corresponding position of the slave axis on the cam table should also be
zero, while the slave position (engaging) under relative mode should be
the sum of corresponding position and slave current position (0+180=180).

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | | |

4. Master relative mode (MasterAbsolute = FALSE)/ Slave relative mode
(SlaveAbsolute = FALSE)

a. Absolute/ Relative mode (StartMode = 0, 1)

Master-slave engaging position: The current position of master axis will

be the start position as well as the zero position on the cam table. The
corresponding position of the slave axis on the cam table should also be
zero, while the slave position (engaging) under relative mode should be
the sum of corresponding position and slave current position (0+180=180).
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Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | |

b. Ramp in mode (StartMode = 2)

Master-slave engaging position: The current position of master axis

will be the start position as well as the zero position on the cam table.
A compensating curve is added to the slave position according to the
settings of VelocityDiff, Acceleration and Deceleration to avoid jumps.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile |

© Compensations and scaling (MasterCompensation/MasterScaling/ Slave Compensation/Slavescaling)

® Position compensations and scaling can be performed by modifying the parameters based on
the preplanned cam curve. For example, you can specify the scaling factor to adjust phase
and compensation between master and slave in cam table with only one cam curve needed
for a processed product, which comes in multiple sizes, so as to switch between different
sizes of the product during production. In addition, Compensations and scaling factors of

master and slave axis can be configured respectively.

® Compensations and scaling between master and slave axis determine the actual operation
for cam profile, which is demonstrated in the following example. The preplanned cam profile

curve is shown below.
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120

Slave cam phasing

Master cam phasing

360

® |If the master and slave axis are under absolute mode, the start position of master and slave
axis will be zero while performing engaging action. Without any compensation and scaling
(default setting), the relationship between the actual positions of master and slave axis are

shown below.

A

120

Slave axis paositian

haster axis position

3k0

® When the position compensations and scaling are not set as default, impacts on the
relationship between the actual positions of master and slave axis are shown as follows.

1. When MasteCompensation= 0, the impact of MasterScaling and SlaveScaling on the

actual cam profile.

Condition 1
F Y

120 b-——-

MasterScaling=1
SlaveScaling=1

Slave position

Y

360

Master position

Condition 2

M asterScaling=1
Slave Scaling=2

Slave position

Master position
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Condition 3 Condition 4
Y b asterScaling=1 A MasterScaling=2
SlaveScaling=0.5 SlaveScaling=1
Slave position Slave position
Pl e it
S A A
0 - /O 0 T80 %0 T
Masterposition Mastar position
Condition 5

4 MWasterScaling=0.9

Slave position SlaveScaling=1

120

Y

720

Master position

Condition 1: When MasterScaling and SlaveScaling are set to 1 with no
Compensations, the actual cam profile will be same as preplanned.

Condition 2: When MasterScaling=1 and SlaveScaling=2 with no Compensations,
the slave position will be two times more than the preplanned.

Condition 3: When MasterScaling=1 and SlaveScaling=0.5 with no
Compensations, the slave position will be half of the preplanned.

Condition 4: When MasterScaling=2 and SlaveScaling=1 with no Compensations,
the position of master axis is doubled compared with the preplanned position
relative to the slave axis. From the angle of cam phasing, the master phasing is
twice the pre-planned phasing, which the cam master cycle changes from 360 to
180 and the cam slave phasing remains unchanged.

Condition 5: When MasterScaling=0.5 and SlaveScaling=1 with no
Compensations, the position of master axis will be half of the preplanned position
relative to the slave axis. From the angle of cam phasing, the master phasing is
half the pre-planned phasing, which the cam master cycle changes from 360 to
720 and the cam slave phasing remains unchanged.

2. When MasterScaling and SlaveScaling are set to 1, the impact of
MasterCompensation and SlaveCompensation on the actual operation of cam profile.

The master axis offset is equivalent to a horizontal shift of the actual axis position
curve when running the cam; the slave axis offset is equivalent to a vertical shift of
the axis position curve when running the cam.
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Condition 1 Condition 2
i _ A -
W asterOffset=0 tasterOffset=90
Slave axis position Slave0ffset=60 Slave axis position SlaveOffset=0
240
180 F=-=-=-=
|
. /;\
|
| H
| —d——"';{: -

0 ag 270 il
Master axis position

Condition 1: When MasterScaling=1, SlaveScaling=1, MasterCompensation=0 and
SlaveCompensation=60, the slave position relative to the master position will be
added with 60 based on the preplanned position. For example, the master position
180 corresponds to the slave position 180 in a planned cam relationship which the
corresponding slave axis position should be 240(240=180+60) during the actual
running.

Condition 2: When MasterScaling=1, SlaveScaling=1, MasterCompensation=90
and SlaveCompensation=0, the master position relative to the slave position will
be added with 90 based on the preplanned position. For example, the master
position 180 corresponds to the slave position 180 in a planned cam relationship,
which the master axis position 90 should correspond to the slave axis position
180(180=90+90) during the actual running.

° Period mode

® Use Periodic of MC_CamTableSelect to control the period mode. Under non-periodic mode,
EndOfProfile remains to be TRUE after running for one period. Meanwhile, the slave axis
stops moving, but still in sync. The status of slave axis stays under synchronized_motion.

® At the same time, Execute changes to FALSE, while OutputsinSync, Busy and EndOfProfile
of MC_Camln remains to be TRUE.

° Tappet table’

® Use Tappet table to set tappets in Cam and read the status of tappets with
SMC_GetTappetValue, which can also be modified according to the settings in Tappet table
and the direction when CAM master passing the tappets.

Track ID ¥ positive pass negative pass
@ i
L) 180  switch ON switch OFF
L) 360  switch OFF none
@ 3
L] an switch ON none
L) 770 invert switch OFF
@

*Note: At the same position, a maximum of three tappets can be set on the Tappet table.

® You can configure several tappets for each track ID on the Tappet table, then view the
relationship between tappets and the master axis. While moving the points on Tappets page,
the setting parameters on Tappet table page will be changed simultaneously.

TRaSIET posiion U]
U 30 B0 a0 T80 50 T80 Al 2T 210 300 3850 360

=
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° TappetHysteresis

® Set hysteresis intervals of tappet to avoid vibration in axes and encoders, which may lead
to wrong switching actions. The specified axis position must exceed the interval so the next
action will be run. The unit for Hysteresis is user-defined.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD

(Error Code) to check the problem.

® Example

° Example 1: Demonstrate the running result after cam parameters relating to MC_Camlinbeing being
configured. Both the master and slave axis are rotary axes in this example.

® Cam curve planning:

2
2

TRl uons0d eAes.

1208

. . /_/ T~ .
——T T
- =
i —
L T~
—— T master position [u]
2
g JE—— N —— |
{8 - e — =
s = = < =
ke ~ i masler pesfiion Ju]
= 3 [] ] & 100 120 tlo 160 160 o 20 2o FI 300 B0

MC MoveVelocity 0

MC MoveRelative 1

MC_MoveRslative

EN ENO —
Axis Done —
Execute Busy -
Distance CommandAborted —
Velocity Error —
Acceleration ErroriD—
Deceleration

Jerk

0 —4StartMode
Cam_ID 1 —CamTableID
60 —VelocityDiff

500 —Acceleration
500 —Deceleration
500 —Jerk

0 —TappetHysteresis

= MC_MoveVelocity
: H EN ENO
SM Drive Virtual X —SAxis InVelocity — SM Drive Virtual y -
E2 —Execute Busy — E3 —
100 —Velocity CommandAborted - 180 —
500 —Acceleration Error 100 —
500 —Deceleration ErroriD— 500 —
1000 —{Jerk 500 —
1 —Direction 1000 —
MC_CamTableSelect_0
. MC CamTableSelect
11 EN B ENO
SM_Drive_Virtual X —HMaster Done |-
5M Drive Virtual Y -—s5lave Busy -
Cam —=CamTable Error -
£ —Execute ErrorID(
JE —|Periodic CamTableID—Cam ID 1
JE —|MasterAbsolute
E —{Slavehbsolute
MC_CamIn_0
MC CamIn
11 EN - ENO——
SH_Dr-ive_vi.rt'.:.a]._x —=Master InSync —
SM_Drive_Virtual ¥ -—=5lave Busy -
E4 —Execute CommandAborted —
30 —|MasterOffset Error—
100 —{8lavedOffset ErrorID |
2 —MasterScaling EndofProfile -
1 —5laveScaling Tappets —

62



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

® Timing Diagram

Velocity

100
Master s
[

Execute

InSync

Busy

CommandAborted

EndOfProfile

MC_CamQut

Execute

Done

Busy

MC_MoveVelocity

Execute

InVelocity

MC_MoveRelative

Execute

Done

® The calculation for axis position and engaging position on cam coordinate:

Position_Slave = SlaveScalingxCAM (MasterScalingxMasterPosition + MasterOffset) +

SlaveOffset

Slave engaging position = 1 x CAM (2 x 321(master position while executing Camin) + 30)

+ 100

=1 x CAM (672) + 100 = 1 x CAM (312) + 100

=36 + 100 =136

When engaging is completed, the master position will be at 321 and the slave position is at

136.

© Example 2: The operation of tappet after configuring TappetHysteresis as the following example

demonstrates.
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" Tappets
Track ID ¥ positive pass  negative pass
L 1
m 90 invert invert
MC_CemTable3elect_0 MC CamIn_0
TRUE MC CamTableSelect MC Camln
11 BN ENO EN - ENOH
ma3ater —JMaster Dane — ma3ater —JMaster InSynec
slave —251ave Busy — slave —251ave Busy
Cam —=CanTable Error— —Execute CommandAborted -
TRUE —Execute ErrorID— 0 —MasterOffset Error
—|Periodic CamTablelID —Cem ID 1 0 —5laveOffset ErrorID
MasterAbsclute 1 —MasterScaling End0fProfile [~
SlaveRbsolute 1 —5laveScaling Tappets [~
0 —5tartMode
Cam ID 1-—CamTableID
—VelocityDiff
—Acceleration
—Deceleration
—Jerk
5 —TappetHysteresis
SMC GetTappetValue 0
TRUE SMC GetTappetValue
11 EN ENO—
MC_CamIn 0.Tappets = Tappets bTappet
1—1iID
FALSE —bInitValue
ALSE —bSetInitValuelAtReset
® Timing Diagram
% /_\\
%0

Master Position

Tappets

\

1. The tappets switch to ON when the master axis passes position 90. Master keeps
moving forward until its position exceeds the hysteresis interval and the axis
performs reversing. Then the master axis passes position 90 again and exceeds the
hysteresis interval, which will make tappets switch to OFF.

2. The tappets switch to ON when the master axis passes position 90. The master
axis keeps moving forward and performs reversing without exceeding the hysteresis
interval. Therefore, the tappets will not switch to OFF when the master position
passes 90 once again.

¢ Supported Devices

© AX-series motion controller
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2.1.1.9 MC_CamOut

MC_CamOut deactivates the cam between master and slave axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_CamOut MC_CamOut MC_CamOut_instance(
Slave Done Slave : =
{Execute Busy L
Error Execute : =,
ErrorID Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬂ V:IEZ) Timing to Take Effect
Execute Runs the instruction when BOOL TRUE/FALSE -
Execute changes from FALSE to (FALSE)
TRUE.
¢ Outputs
. Output Range
N F t Data T
ame unction ata Type (Default Value)
Done TRUE when the cam synchronization BOOL TRUE/FALSE (FALSE)
between master and slave axes are
deactivated
Busy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
ErrorlD Records the error code. Refer to Appendix SMC_ERROR* SMC_ERROR
for descriptions. (SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Done The instruction CamOut is completed.
® Execute is FALSE.
® If Execute is FALSE and Done turns to
TRUE, Done will be TRUE for only one
scan cycle and immediately turn to FALSE.
Busy The instruction is running. Error and Done are TRUE.
Error An error occurs during the execution of | Execute is FALSE. (Error code is cleared.)
the instruction or the input value of the
ErrorlD , L
instruction is incorrect.
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® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Slave Specifies the AXIS_REF_SMB* AXIS_REF_SM3 When Execute turns to TRUE and
slave axis Busy is FALSE

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© When MC_CamOut decouples the slave axis from the master axis, the slave axis will keep the
velocity and the slave state turns to ContinuousMotion. (irrelevant to the velocity of slave axis)

© If the synchronization between master and slave axis is not established while executing MC_CamOut.
An error of SMC_AXIS_NOT_READY_FOR_MOTION (34) will be reported.

© The axis state still remains continuous_motion, even though the slave axis is desynchronized at
standstill with velocity 0.

® Troubleshooting

If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorID (Error
Code) to check the problem.

¢ Example

The following example shows the operation result of MC_CamOut. The master and slave axis in this
example are rotary axes.

© Cam curve planning

2
H
H]
H
S
208

1o0g B =

" i master position [u]

= S = - ) masier posiion fu]
82 ) 4 & Y 140 120 1l 160 180 20 20 240 E “Ha_ 300 320 *o
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v A J
i 0 1 0 0
b Paly5
L] o0 o0 0 0 0
* Polys
L] 180 180 1 0 0
b Poly5
L] 70 90 0 0 0
* Polys

Segment Type min(Position) max(Position)

Q0

90

-9.84276047...

max([Velocity]) max(|Acceleration])

90 1.51200000000... 0.0437803772552189...
180 1.51200000000... 0.0437803772552188...

189.8427604... 2.33748148148... (0.10754458161865568

90  2.33748148148... 0.10754458161865568

MC MoveVelocity 0

MC MoveRelative 1

0 — StartMode
Cam ID_ 1 —CamTablelD
60 —VelocityDiff
500 —Acceleration
500 —Deceleration
500 —Jerk
0 —TappetHysteresis

MC_MoveVelocity MC_MoveRelative
i “ EN ENO EN ENO—
SM Drive Virtual X -—SAxis InVelocity — SM Drive Virtual y—=|Axis Done —
E2 —Execute Busy — E3 —Execute Busy—
100 —{Velocity CommandAborted — 180 —Distance CommandAborted —
500 —Acceleration Error — 100 —veloecity Error —
500 —Deceleration ErroriD 500 —Acceleration ErroriD
1000 —Jerck 500 —Deceleration
1 —Direction 1000 —Jerk
MC_CamTableSelect_0
E MC CamTableSalact
11 EN B ENO
5M_Drive Virtual X —=Master Done |-
5M Drive Virtual ¥ -—5lave Busy —
Cam = CamTable Error-
JE —{Execute ErrorID|-
—Periodic CamTableIDCam ID 1
E —MasterAbsolute
LUE —{SlaveAbsolute
MC_CamIn_0
MC_CamIn
11 EN - ENO——
SM_Drive_Virtual X —=iMaster InSync —
5M Drive Virtual Y -—SSlave Busy —
E4 —Execute CommandAborted —
30 —MasterOffset Error
100 —SlaveOffset ErrorID
2 —MasterScaling EndOfProfile —
1 —SlaveScaling Tappets —

© Timing Diagram
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Velocity
oy T

Master iy
[1]

Slave *

Position

: 1
Master M
[1] H

MC_Camin

Execute

InSync

Busy

CommandAborted

EndOfProfile | ‘ | ‘ ‘

MC_CamOut

Execute

Done

Busy

Master State Machine : S —

standggl|c

Slave State Machine st motodlf) _

® When MC_CamOut is run, the master and slave axes will be desynchronized. At the same
time, and MC_Camln will be pulled up by the interrupting command CommandAborted.

® The slave axis continues to move at the current speed after being decoupled from the
master axis, while the axis state changes to continuous_motion.

® Supported Devices

© AX-series motion controller
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2.1.1.10 MC_MoveVelocity

MC_MoveVelocity controls the uniform motion of the axis in position mode according to the specified motion mode

and speed.
FB/FC Instruction Graphic Expression ST Language
FB MC_MoveVelocity MC_MoveVelodty MC_MoveVelocity_instance (
~Aads InVelodty | Axis :=
Execute Busyf C
“velodity CommandAborted} | Execute 1=,
JAcceleration Error | Velocity =,
:?;rieleratlnn ErrorID Acceleration :=,
- Direction Deceleration :=,
Jerk :=,
Direction :=,
BufferMode :=,
InVelocity =>,
Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (Deefa::ﬁ V:I::) Timing to Take Effect
Execute Runs the instruction BOOL TRUE/FALSE -
when Execute changes (FALSE)
from FALSE to TRUE.
Velocity Target velocity (Unit: LREAL Positive or 0 (0) Execute turns to TRUE
user unit/s) and Busy is FALSE.
Acceleration | Acceleration rate (Unit: | LREAL Positive (0) Execute turns to TRUE
user unit/s?) and Busy is FALSE.
Deceleration | Deceleration rate (Unit: | LREAL Positive (0) Execute turns to TRUE
user unit/s?) and Busy is FALSE.
Jerk Jerk value (Unit: user |LREAL Positive (0) Execute turns to TRUE
unit/s3) and Busy is FALSE.
Direction Direction for servo MC_Direction*1 3: fastest Execute turns to TRUE
motor rotation 2: current and Busy is FALSE.
1: positive
0: shortest
-1: negative
(current)
BufferMode Buffer mode for this MC_BUFFER_MODE*2 0: Aborting Execute turns to TRUE
instruction 1: Buffered and Busy is FALSE
2: BlendingLow
3: BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)
*Note:

69



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

1. MC_Direction: Enumeration (Enum)

2. MC_BUFFER_MODE: Enumeration (Enum)

¢ Outputs
Name Function Data Type Output Range (Default Value)

InVelocity TRUE when the specified BOOL TRUE/FALSE (FALSE)
target velocity is reached

Busy TRUE when the instruction |BOOL TRUE/FALSE (FALSE)
is running

Active TRUE when the axis is BOOL TRUE/FALSE (FALSE)
moving

CommandAborted TRUE when the instruction |BOOL TRUE/FALSE (FALSE)
is aborted

Error TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD Records the error code. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
InVelocity The specified target velocity is reached.
® CommandAborted turns to TRUE.
¢ Execute turns to TRUE and Velocity is
changed.
Busy Execute turns to TRUE.
® Errorturns to TRUE.
® CommandAborted turns to TRUE.
Active Execute turns to TRUE.
® Errorturns to TRUE.
® CommandAborted turns to TRUE.
CommandAborted
® This instruction is interrupted by ® Execute changes to FALSE.
another instruction.
® If Execute is FALSE and
¢ This instruction is aborted CommandAborted turns to TRUE, it
because of the running of will be TRUE for only one period and
MC_Stop instruction. immediately turn to FALSE.
Error An error occurs during the execution of | Execute turns from TRUE to FALSE. (Error
the instruction or the input value of the Code is cleared.)
ErrorlD ) L
instruction is incorrect.
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® Timing Diagram of Output Parameter Changes

Execute

InVelocity

Busy

CommandAborted

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3* AXIS_REF_SM3 Execute turns to TRUE and Busy is
axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© When Execute changes to TRUE, the instruction performs uniform motion with the target velocity
(Velocity), acceleration rate (Acceleration), deceleration rate (Deceleration) and Jerk value (Jerk).

© You can run another motion instruction to abort the ongoing MC_MoveVelocity.

© When interrupted by other instructions, output /InVelocity will turn to FALSE, and CommandAborted
will turn to TRUE.

© When Execute of MC_MoveVelocity changes to TRUE, the axis starts to move at the target velocity.
Even if Execute turns FALSE, the running of the function block will not be affected.

© When Execute is triggered again and a new target velocity is specified, the axis velocity will change to
the new one.

© If Execute changes to FALSE after the function block runs, InVelocity will turn TRUE when the target
velocity is reached. InVelocity will remain as TRUE, until it is interrupted by other instructions.

© InVelocity remains as TRUE when MC_MoveVelocity reaches the target velocity. Even if the velocity
is changed by MC_MoveSuperimposed, the motion of InVelocity will not be affected.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

This example describes the behavior of running two MC_MoveVelocity instructions.
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MC_Power 0

TRUE
[ EN

i
SM_Drive Virtual =Axis
TRUT Enable

bRegulatorOn
bDrivestart

MC_Power

ENO |—

Status —
bRegulatorRealState
bDriveStartRealState
Busy —

Error

ErrorlID

MC_MoveVelocity 0

TRUE MC MoveVelocity
1 1 EN ENO——
SM_Drive Virtual —=jAxis InVelocity—
El —{Execute Busy —
500 —velocity CommandAborted —
100 —Acceleration Error —
100 —{Deceleration ErrorlD|—
1 —Jerk
1 —Direction
MC MowveVelocity 1
TRUE MC_MoveVelocity
| EN ERO——
5M Drive Virtual —=Axis InVelocity —
E2 —Execute Busy —
300 —Velocity CommandAborted —
100 —Aceeleration Error —
100 —Deceleration ErroriD
0 —Jerk
1 —Direction

© Timing Diagram

MC_MoveVelocity_0
Execute

InVelocity

Busy

CommandAborted

Error

MC_MoveVelocity_1
Execute

InVeloecity

Busy

CommandAborted

Error

Axis State Machine ..

soplinuous motionS)
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® When Execute changes to TRUE, the first MC_MoveVelocity instruction controls the axis to
reach the target velocity. When it reaches the target velocity of 500, /InVelocity changes to
TRUE.

® If Execute of MC_MoveVelocity 1 changes to TRUE, InVelocity will change to FALSE, and
CommanAborted will change to TRUE while MC_MoveVelocity 0 is aborted.

® MC_MoveVelocity 1 will decelerate the axis to the velocity of 300. When 300 is reached,
InVelocity will change to TRUE and remain in this status as long as the velocity is not
changed.

® When Execute of MC_MoveVelocity 0 changes to FALSE, CommanAborted will change to
FALSE.

" If MC_MoveVelocity 0 is restarted by Execute, which changes to TRUE, the axis will stop
MC_MoveVelocity 1 and accelerate toward the velocity 500.

® Before the axis reaches the target velocity of MC_MoveVelocity 0, Execute of
MC_MoveVelocity 1 will turn FALSE to TRUE again and stops MC_MoveVelocity 0. The axis
decelerates again without reaching the target velocity.

® Supported Devices

© AX-series motion controller
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2.1.1.11 MC_PositionProfile

MC_PositionProfile sets time and position to plan motion profiles.

FB/FC Instruction Graphic Expression ST Language
FB MC_PositionProf - MC_PositionProfile 5 MC_PositionProfile_instance
. TAXIS one
ile TimePosition Busy (
Execute CommandAborted Axis: =,
1ArraySize Error i .
‘PositionScale EreriDb— | TimePosition: =,
{Offset Execute : =,
ArraySize: =,
PositionScale: =,
Compensation: =,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (DeefaI:ﬁ V:I::) Timing to Take Effect
Execute Runs the instruction when BOOL TRUE/FALSE -
Execute changes from (FALSE)
FALSE to TRUE.
ArraySize The number of motion INT Positive or 0 (0) Execute turns to TRUE and
profile arrays Busy is FALSE.
PositionScale Overall scaling of position LREAL Negative, positive | Execute turns to TRUE and
or0(1) Busy is FALSE.
Compensation Overall profile LREAL Negative, positive | Execute turns to TRUE and
compensation (Unit: user or 0 (0) Busy is FALSE.
unit/s)
® Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when path planning is | BOOL TRUE/FALSE (FALSE)
finished
Busy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
CommandAborted TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
aborted
Error TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
to Appendix for descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Done

The running of path planning is complete.

Execute turns from TRUE to
FALSE.

If Execute is FALSE and Done
turns to TRUE, Done will be
TRUE for only one scan cycle and
immediately turn to FALSE.

Busy

Execute changes to TRUE.

Done changes to TRUE.
Error changes to TRUE.

CommandAborted turns to TRUE.

CommandAborted

This instruction is interrupted by another
function block

Execute changes to FALSE.

If Execute is FALSE and
CommandAborted turns to TRUE,
it will be TRUE for only one period
and immediately turn to FALSE.

Error

ErrorlD

An error occurs during the execution of Execute turns from TRUE to FALSE. (Error
the instruction or the input value of the Code is cleared.)

instruction is incorrect.

® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3*1 AXIS_REF_SM3 | Execute turns to TRUE and Busy is
axis FALSE.
TimePosit Time and position MC_TP_REF*2 MC_TP_REF Execute turns to TRUE and Busy is
ion during running. FALSE.
*Note:
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1. AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for the

function block.

2. MC_TP_REF: Structure(STRUCT).

Setting Value

N Functi Data T
ame unction ata Type (Default Value)
Number_of pairs This variable does not need to be setand | INT -
has been replaced by the input ArraySize.
IsAbsolute Set the mode of position. BOOL TRUE: Absolute mode
FALSE: Relative mode
(TRUE)
MC_TP_Array Time and position data during the running | ARRAY [1..100] OF SMC_TP*
of instruction. SMC_TP
*Note: SMC_TP: Structure (STRUCT)
Name Function Data Type Setting Value (Default Value)
Delta_time Period of time between position TIME Positive or 0 (TIME#0ms)
points
Position Position of the position point LREAL Negative, positive or 0 (0)
® Function

© MC_PositionProfile carries out motion profile with time and position according to the user-defined

data in TimePosition variables, the state is Discrete Motion during the motion.

© MC_MoveSuperimposed will not be able to function while MC_PositionProfile is being used.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

® Example

The example below describes the behavior of MC_PositionProfile instruction.
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MC PeositionProfile 0
TRUE MC PositionProfile
1 | EN - ENOC
SH_Drlve_\Firtual —Axis Done -
TimePosition 0 —TimePosition Busy —

El —Execute Commandaborted —
5 —ArraysSize
2 —PositionScale

0 —offzetc

Error|—

ErrorID—

MC_CamTableSelect_0

TRUE MC CamTableSelact
o EN B ENO
SM Drive Virtual —+Master Done —
SM Drive Virtunal 1 —slave Busy —
Cam —CamTable Error—
IRUE — Execute ErrorlID—
TRUE —Periodic CamTableIDq— CamID
TRUE —MasterAbsclute
[RUE — SlaveRbsolute
MC_CamIn_0
TRUE MC_CamIn
1 EN - ENO
SM Drive Virtual =Master InsSync -
SM Driwe Virtual 1-=Slave Busy —
EZ —Execute CommandAborced —
() —MasterOffset Error —
0 —Slavedffset ErrorID—
1 —MasterScaling EndOofProfile —
1 —=SlaveScaling Tappets —

0 —StartMode
CamID — CamTableID
100 —VelocityDiff
500 — Acceleration
500 ——Deceleration
1000 —Jerk
0 — TappetHysteresis

© Configure for the curve of motion profile:

TimePosition 0.MC TP Array([l].delta time := T#15;
TimePosition 0.MC TP Array[2].delta time := T#25;
TimePosition_0.MC_TP_Array[3].delta_time := T#35;
TimePosition 0.MC_TP_Arrayl[4].delta_time := T#45;
TimeFositlion 0.MC TP Array([S].delta_time := T#55;

TimePosition 0.MC_TP_Arrayl[l] .pesition :=100;
TimePosition 0.MC TP Array[2].position :=180;
TimeFPosition 0.MC TP _Array([3].position :=50;
TimePosition O.MC_TP_Array(4].positien :=200;
TimePosition O0.MC_TP_Array(5].position :=-100;

© Timing Diagram
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Position
A0 e

200 ==-=ssemseeesa |
et frmmmmmsmmensben e ,
1] : ' '

-200 ------------------
MC_PositionProfile | ' '

Execute

Done

Busy

CommandAborted

Error

Mlssssssssssfss===

" When Execute changes to TRUE, the target axis moves along the curve according to the
settings of delta_time and position in TimePosition.

® The value of IsAbsolute is TRUE, MC_PositionProfile plans motion curves in the Absolute
mode.

® The motion curve of MC_PositionProfile is executed according to the time set in
TimePosition. If PositionScale=2, the position will be 200 after running for 1s; the position
will be 360 after 2s, and so on. When running after 5s, the position should be —200.

¢ Supported Devices

© AX-series motion controller
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2.1.1.12 MC_VelocityProfile

MC_VelocityProfile sets time and velocity to plan motion profiles.

FB/FC Instruction Graphic Expression ST Language
FB MC_VelocityProf Laoge MC_VelodtyProfile el | MC_VelocityProfile_instance(
ile 1TimeVelodty Busy Axis: =,
{Execut C ndAborted . o
- o el | TimeVelocity: =,
VelodtyScale ErrorID Execute : =,
1Offset .
ArraySize: =,
VelocityScale: =,
Compensation: =,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (DZfa::Ig: V:IE:) Timing to Take Effect
Execute Runs the instruction when BOOL TRUE/FALSE -
Execute changes from (FALSE)
FALSE to TRUE.
ArraySize The number of motion INT Positive or 0 (0) Execute turns to TRUE and
profile arrays Busy is FALSE.
VelocityScale Overall scaling of velocity LREAL Negative, positive | Execute turns to TRUE and
or0 (1) Busy is FALSE.
Compensation | Overall profile LREAL Negative, positive | Execute turns to TRUE and
Compensation (Unit: user or 0 (0) Busy is FALSE.
unit/s)
® Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when the planned path | BOOL TRUE/FALSE (FALSE)
is executed
Busy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
CommandAborted TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
aborted
Error TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorID Records the error code. Refer SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
to Appendix for descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

® Output Updating Time
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Done A speed-based planned motion path is
completed. Execute turns from TRUE to

FALSE.
If Execute is FALSE and Done
turns to TRUE, Done will be
TRUE for only one scan cycle and
immediately turn to FALSE.

Busy Execute changes to TRUE.

Done changes to TRUE.
Error changes to TRUE.

CommandAborted turns to TRUE.

CommandAborted This instruction is interrupted by another
function block.

Execute changes to FALSE.

If Execute is FALSE and
CommandAborted turns to TRUE,
it will be TRUE for only one period
and immediately turn to FALSE.

ErrorlD . L.
instruction is incorrect.

Error An error occurs during the execution of Execute turns from TRUE to FALSE. (Error
the instruction or the input value of the Code is cleared.)

® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error

® Inputs/Outputs

Name Function Data Type Setting Value

Timing to Take Effect

Axis The specified AXIS_REF_SM |AXIS_REF_SM3
. *1
axis 3

Execute turns to TRUE and Busy is
FALSE.

TimeVelocity | Time and velocity MC_TV_REF*2 MC_TV_REF
during running

Execute turns to TRUE and Busy is
FALSE.

*Note:
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1. AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for the

function block.

2. MC_TV_REF: Structure (STRUCT)

Setting Value

instruction.

N Functi Data T
ame unction w e (Default Value)
Number_of pairs There’s no need to set this variable, which INT -
has been replaced by input ArraySize.

IsAbsolute Set the mode of velocity. BOOL TRUE: Absolute
mode
FALSE: Relative
mode (TRUE)

MC_TV_Array Time and velocity data during running of ARRAY [1..100] OF SMC_TV*

SMC_TV

*Note: SMC_TV: Structure (STRUCT)

Name Function Data Type Setting Value (Default Value)
Delta_time Period of time TIME Positive or 0 (TIME#OmSs)
between position
points
Velocity Velocity of the LREAL Negative, positive or 0 (0)
position point
® Function

© MC_VelocityProfile carries out motion profile with time and velocity according to the user-defined data
in TimeVelocity variables, the state is Continuous Motion during the motion.

© MC_VelocityProfile will not be able to function while MC_PositionProfile is being used.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

® Example

This example describes the behavior of MC_ VelocityProfile.
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MC VelocityProfile 0

MC VelocityProfile
| | EN ENO——
5M Drive Virtual —SAxis Done j—
TimePosition 0 —=TimevVelociry Busy —
El —Execute CommandAborted —
5 — ArraySize Error —
1 —velocityScale ErrorID—
0 —offset
MC CamTableSelect O
MC_CamTableSelect
| EN ENO
5M Drive Virtual =Master Done —
SM_Drive Virtual_ 1l —=Slave Busy
Cam —=CamTable Error
UE — Execute ErrorID|-
UE —|Periodic CamTableID—CamID
& —iMasterAbsolute
UE —{Slavehbsolute
MC CamlIn 0O
HUE MC CamIn
| | EN ENO
SM_Drive Virtual —=Master InSync -
5M Drive Virtual 1 -—=Slave Busy —
E2 —Execute CommandAborted —
0 —MasterOffset Error -
0 —Sslaveoffset ErrorID |-
1 —HasterScaling EndCfProfile -
1 —{SlaveScaling Tappets
0 —{StartMode
CamID —CamTablelD
100 —VelocityDiff
500 —Acceleration
500 —Deceleration
1000 — Jerk
(0 —TappetHysteresis
© Configure for the curve of motion profile:
TimeVelocity 0.MC TV Array[l].delta_time := T#15;
TimeVelocity D0.MC TV Array[2].delta_time := T#25;
TimeVelocity 0.MC TV Array[3].delta_time := T$#35;
TimeVelocity 0.MC TV Array[4].delta_time := T#45;
TimeVelocity 0.MC TV Array[5].delta_time := T#35;
TimeVelocity 0.MC TV Array[l].welocity :=100;
TimeVelocity 0.MC TV Array[2].wvelocity :=180;
TimeVelocity 0.MC TV Array[3].velocity :=530;:
TimeVelocity 0.MC TV Array[4].wveloccity :=200;
TimeVelocity 0.MC TV Array[s].velocity :=-100;

© Timing Diagram
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Position

Velocity

% -

'8 =

-100
Acceleration

0

MC_VelocityProfile

Execute

Done

Busy J

CommandAborte

Error

" When Execute changes to TRUE, the target axis moves along the curve according to the
settings of delta_time and velocity setting in TimeVelocity.

® If IsAbsolute is TRUE, MC_ VelocityProfile plans motion curves in the Absolute mode.

® The motion curve of MC_PositionProfile is executed according to the time velocity set in
TimeVelocity. The velocity will be 100 after running for 1s; the velocity will be 180 after 2s,
and so on. When running after 5s, the velocity should be —100.

¢ Supported Devices

© AX-series motion controller
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2.1.1.13 MC_AccelerationProfile

MC_ AccelerationProfile sets time and acceleration to plan motion profiles.

FB/FC Instruction Graphic Expression ST Language
FB MC_AccelerationProf | | MC_AccelerationProfiie o | MC_AccelerationProfile
ile {TimeAcceleration Bsyi- | instance (
1Execute CommandAborted .
“ArraySize Error AXIS: =,
1AccelerationScale EmrorID
Offset T TimeAcceleration: =,
Execute : =,
ArraySize: =,
AccelerationScale: =,
Compensation: =,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (D:fa::ﬁ V:IE:) Timing to Take Effect
Execute Runs the instruction when BOOL TRUE/FALSE -
Execute changes from (FALSE)
FALSE to TRUE.
ArraySize The number of motion INT Negative, positive | Execute turns to TRUE
profile arrays or 0 (0) and Busy is FALSE.
AccelerationScale Overall scaling of LREAL Negative, positive | Execute turns to TRUE
acceleration or0 (1) and Busy is FALSE.
Offset Overall offset (Unit: user LREAL Negative, positive | Execute turns to TRUE
unit/s) or 0 (0) and Busy is FALSE.
® Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when the running of BOOL TRUE/FALSE (FALSE)
path planning is finished
Busy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
CommandAborted TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
aborted
Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorID Records the error code. Refer SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
to Appendix for descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

® Output Updating Time
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Done

The path planning is complete.

® Execute turns from TRUE to
FALSE.

® If Execute is FALSE and Done
turns to TRUE, Done will be
TRUE for only one scan cycle and
immediately turn to FALSE.

Busy

Execute changes to TRUE.

® Done changes to TRUE.
® Error changes to TRUE.

® CommandAborted turns to TRUE.

CommandAborted

This instruction is interrupted by another
function block.

® Execute changes to FALSE.

® If Execute is FALSE and
CommandAborted turns to TRUE,
it will be TRUE for only one period
and immediately turn to FALSE.

Error

ErrorlD

An error occurs during the execution of
the instruction or the input value of the
instruction is incorrect.

Execute turns from TRUE to FALSE. (Error
Code is cleared.)

® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3*1 AXIS_REF_SM3 Execute turns to TRUE and
axis Busy is FALSE.
TimeAcceleration Time and MC_TA_REF*2 MC_T REF Execute turns to TRUE and

acceleration
during running

Busy is FALSE.

*Note:
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1. AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for the

function block.

2. MC_TA_REF: Structure (STRUCT)

the running of instruction

SMC_TA

Name Function Data Type Setting Value (Default Value)
Number_of pairs This variable does not need to be | INT -
set and has been replaced by the
input ArraySize.
IsAbsolute Set the mode of acceleration. BOOL TRUE: Absolute mode
FALSE: Relative mode
(TRUE)
MC_TA_Array Time and acceleration data during | ARRAY [1..100] OF SMC_TA*

*Note: SMC_TA: Structure (STRUCT)

Name Function Data Type Setting Value (Default Value)
Delta_time Duration between position TIME Positive or 0 (TIME#0ms)
points
Acceleration Acceleration of the position |LREAL Negative, positive or 0 (0)
point

® Function

© MC_AccelerationProfile carries out motion profile with time and acceleration according to the user-
defined data in TimeAcceleration variables, the state is Continuous Motion during the motion.

© MC_MoveSuperimposed cannot add a distance to an existing motion of MC_ AccelerationProfile.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example

This example describes the behavior of MC_AccelerationProfile.
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MC AccelerationProfile 0
TRUE MC_AccelerationProfile
11 EN ENO[—
SM_Drive Virtual —SAxis Done [~
TimeAcceleration_0 —={TimeAcceleration Busy
El —|Execute Commandhborted -
5 —ArraySize Error
1 —|AccelerationsScale ErrorID
0 —Ooffset

MC_CamTableSelect_0

0 —StartMode
CamID —CamTableID
100 —|VelocityDiff
500 —Acceleration
500 — Decalearation
1000 —|Jerk
0 — TappetHysteresis

TRUE MC_CamTableSelect
11 EN ENO
SM Drive Virtual —=Master Done —
SM _Drive Virtual 1l -—=Slave Busy |~
Cam —={CamTable Error—
TRUE —|Execute ErroriID—
UE —iPeriodic CcamTableID|—CamID
— MasterAbsolute
TRUE —{SlaveAbsolute
MC_camIn_ 0
TRUE MC_CamIn
1| EN ENO|—|
SM_brive_Virtual —=Master Insync —
SM_Drive Virtual_1l —=Slave Busy —
E2 —|Execute CommandAborted —
0 —MasterOffset Error —
0 —SlaveQffset ErroriD—
1 —MasterScaling EndofProfile
1 —5laveScaling Tappets —

TimeAcceleration 0.MC TA Array(1l].
TimeAcceleration 0.MC TA Array[2].
TimehAcceleration 0.MC TA Array[3].
TimeAcceleration 0 _MG_TJ’L—Array [47.
TimeAcceleration_0.MC_TA Array([5].

TimeAcceleration 0.MC TA Array[5].

delta time
delta time
delta time
delta time :=
delta_time

acceleration:=

T#15;
TE2S;
T#35;
T#4S;
T#5S8;

TimeAcceleration 0.MC TA Array[l].acceleration :=100;
Timehcceleratinn:D_MCZTA:Array[2].acceleratian:=180:
TimeAcceleration 0.MC_TA Array([3].acceleration:=50;
TimeAcceleration 0.MC TA Array(4)].acceleration:=200;

=100;
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© Timing Diagram

Position

Velocity

0

Acceleration

-100

MC_AccelerationProfile

Execute I

Done

Busy |

CommandAborted

Error

® When Execute changes to TRUE, the target axis moves along the curve, which is generated
by the settings of delta_time and Acceleration in TimeAcceleration.

® If IsAbsolute is TRUE, MC_AccelerationProfile plans motion curves in the Abosolue mode.

® The motion curve of MC_PositionProfile is executed according to the time acceleration set in
TimeAcceleration. The acceleration will be 100 after running for 1s; the acceleration will be
180 after 2s, and so on. When running after 5s, the acceleration should be —100.

® Supported Devices

© AX-series motion controller
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2.1.1.14 MC_Jog

MC_Jog enables an axis to move forward or backward.

FB/FC Instruction Graphic Expression ST Language
FB MC_Jog MC_Jog MC_Jog_instance (
Axis Busy Axis : =
1JogForward CommandAborted e
1 JogBackward Errort— | JogForward: =,
Welodty Errorld JogBackward: =
1Acceleration o ’
‘Deceleration V6|OC|ty T
1eark Acceleration : =,
Deceleration : =,
Jerk : =,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inpts
Dat Setting Val
Name Function T;p: (DZfa::Ig: V:IEZ) Timing to Take Effect
JogForward JogForward changes from |BOOL | TRUE/FALSE -
FALSE to TRUE. (FALSE)
JogBackward JogBackward changes BOOL |TRUE/FALSE -
from FALSE to TRUE (FALSE)
Velocity The target velocity (Unit: LREAL |Positive or 0 (0) Execute turns to TRUE and Busy is
user unit/s) FALSE
Acceleration Acceleration rate (Unit: LREAL | Positive (0) Execute turns to TRUE and Busy is
user unit/s?) FALSE
Deceleration Deceleration rate (Unit: LREAL | Positive (0) Execute turns to TRUE and Busy is
user unit/sz) FALSE
Jerk Jerk value (Unit: user LREAL | Positive (0) When Execute turns to TRUE and
unit/s®) Busy is FALSE
® Outputs
Name Function Data Type Output Range (Default Value)
Busy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
CommandAborted TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
aborted
Error TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
to Appendix for descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

® Output Updating Time
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Busy JogForward or JogBackward turns to TRUE
® Errorturns to TRUE.
¢ CommandAborted turns to TRUE.
® When status is standstill and there’s
no complementarity between
the status of JogForward and
JogBackward.
CommandAborted The instruction is interrupted. JogForward and JogBackward turn to
FALSE.
Error An error occurs during the execution of JogForward and JogBackward turn to
ErrorlD the instruction or the input value of the FALSE. ( Error code is cleared)
instruction is incorrect.

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The AXIS_REF_SM3* AXIS_REF_SM3 JogForward or JogBackward turns to
specified TRUE.
axis

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for

the function block.

® Function

© MC_Jog performs a continuous motion with the specified Velocity, while JogForward and
JogBackward determine the direction of axis motion (negative or positive).

JogForward JogBackward Movement
FALSE FALSE Motionless
TRUE FALSE Jog in positive direction
FALSE TRUE Jog in negative direction
TRUE TRUE Motionless

© When changing the direction, MC_Jog will reread the Input parameters to perform Jog operation.
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JogForward

JogBackward i

Busy

continuous motion(s) ! 1 discrete motion(4)

standstill{3) |l I|_| 'u[f’/

State Machine ! P

Velocity o /

© The following are the detailed descriptions of the timing program:

When JogFoward is TRUE, and JogBackward is FALSE, the axis starts to move forward. The
state machine is continuous_motion.

When JogFoward is FALSE, and JogBackward is TRUE, the axis starts to move backward.
The state machine is discrete_motion.

When the decelerating velocity reaches 0, the state machine will turn to Standstill. Then, the
axis starts to accelerate in negative direction, and the state machine is continuous_motion.
Busy is still TRUE.

When both JogForward and JogBackward are TRUE, the axis will accelerate or decelerate to
reach a velocity of 0, and the state machine will be discrete_motion.

When both JogForward and JogBackward are TRUE, the axis will stop moving and the state
machine will be Standstill. Busy output changes from TRUE to FALSE.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

® Supported Devices

© AX-series motion controller
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2.1.1.15 MC_Gearin

MC_Gearln couples the master and slave axis, and applies a certain velocity ratio between the two.

FB/FC | Instruction Graphic Expression ST Language

FB MC_Gearln MC_GearIn MC_Gearln_instance (

{Master InGear | Master :=,
1Slave Busy|
1Execute CommandAbortedf Slave :=,
— RatioMumerator Emror[— | Execute :=,
— RatioDenominator ErrorlD — RatioNumerator :=,
— Acceleration . .
—IDeceleration RatioDenominator :=,
—Jerk Acceleration :=,
Deceleration :=,
Jerk :=,
BufferMode :=,
InGear =>,
Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>
);
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect

Execute Runs the instruction BOOL TRUE/FALSE -
when Execute changes (FALSE)
from FALSE to TRUE.

RatioNumerator Gear ratio numerator*1 DINT Negative, positive Execute turns to
between master and or0 (1) TRUE and Busy is
slave axis FALSE.

RatioDenominator Gear ratio UDINT Positive (1) Execute turns to
denominator | between TRUE and Busy is
master and slave axis’ FALSE.

Acceleration Acceleration (Unit: user |LREAL Positive (0) Execute turns to
unit/s?) TRUE and Busy is

FALSE.
Deceleration Deceleration (Unit: user |LREAL Positive (0) Execute turns to
unit/s?) TRUE and Busy is
FALSE.
Jerk Jerk (Unit: user unit/ss) LREAL Positive (0) Execute turns to
TRUE and Busy is
FALSE.
BufferMode Buffer mode for this MC_BUFFER_MOD | 0: Aborting Execute turns to
instruction E 2 1: Buffered TRUE and Busy is
2: BlendingLow FALSE.
3: BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)
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*Note:

1. A negative gear ratio will make the master and slave axis move in an opposite direction.

2. MC_BUFFER_MODE: Enumeration (Enum)

¢ Outputs
Name Function Data Type Output Range (Default Value)

Busy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running

Active TRUE when the axis is BOOL TRUE/FALSE (FALSE)
moving

CommandAborted TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
aborted

Error TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD Records the error code. Refer SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
to Appendix for descriptions.

InGear TRUE when engaging is BOOL TRUE/FALSE (FALSE)
complete

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
InGear The slave axis reaches the target velocity
and the engaging is successful. ¢ Errorturns to TRUE.
® CommandAborted turns to TRUE.
® The gear ratio changes.
Busy The engaging is processed.
® Errorturns to TRUE.
¢ CommandAborted turns to TRUE.
Active Execute turns to TRUE.
® Errorturns to TRUE
¢ CommandAborted turns to TRUE.
CommandAborted
® MC_GearOut is run. ® Execute changes to FALSE.
® The instruction is interrupted by ¢ If Execute is FALSE and
another function block. CommandAborted turns to TRUE,
CommandAborted will be TRUE
i Th|S inStrUCtion iS aborted by for Only one scan Cyc|e and
MC_Stop. immediately turn to FALSE.
Error Execute turns from TRUE to FALSE. (Error
Code is cleared.)
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

ErrorlD

An error occurs during the execution of
the instruction or the input value of the
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

Execute

InGear

Busy

CommandAborted

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master Specifies the AXIS_REF_SM3* AXIS_REF_SM3 | Execute turns to TRUE and Busy is
master axis FALSE.
number.
Slave Specifies the AXIS_REF_SM3* AXIS_REF_SM3 Execute turns to TRUE and Busy is
slave axis FALSE.
number.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© In MC_Gearln, the slave axis will follow master axis’s Set Position.

© When Execute is TRUE, the target speed of slave axis is the velocity of master axis times gear ratio
(Velocity * RatioNumerator / RatioDenominator).
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MC_Gearin

Execute

InGear

Busy

CommandAborted

Error

Velocity
1000

Master T soseesesseeseeeees
500 o .
Slave 0

________________________

© After the gear mechanism is set, the slave axis will follow the master axis to move at the given
proportion to accomplish the synchronized control of master and slave axis. The master axis could be

physical or virtual axis or external encoder.

® RatioNumerator, RatioDenominator

® When the value of gear ratio is positive, the master and slave axis move in same

direction.

Velocity

1000

DO o mmmmmm————————

/Master /

Ratio Numerator Ratio Denominator = 21

® When the value of gear ratio is negative, the master and slave axis move in opposite

direction.

Welocity

0 g e emnm e e
l Master

Slave

Ratio Numerator: Ratio Denominator =-2:1

© Depending on where this function block is placed in the program, the results of the synchronous
motion are different. For more information, see AX-3 Series Operation Manual section 7.7.2.5

Synchronous Control.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD

(Error Code) to check the problem.
® Supported Devices

© AX-series motion controller
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2.1.1.16 MC_GearOut

MC_GearOut disengages the gear relation (velocity) between master and slave axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_GearOut MC_GearDut MC_GearOut_instance (
1Slave Done .=
{Execute Busy Slave : =,
Error EXeCUte =,
ErrarlD— | Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (D:fa::ﬁ V:Izz) Timing to Take Effect
Execute Runs the instruction when BOOL TRUE/FALSE -
Execute changes from (FALSE)
FALSE to TRUE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when the gear BOOL TRUE/FALSE (FALSE)
disconnection is complete
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to | SMC_ERR SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions. OR

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Done The gear is disengaged.
® Execute changes to FALSE.
® If Execute is FALSE and Done turns
to TRUE, Done will be TRUE for only
one scan cycle and immediately turn to
FALSE.
® Errorturns to TRUE.
Busy Performs the gear disengaging. Done turns to TRUE.
Error An error occurs during the execution of | Execute turns from TRUE to FALSE. (Error
ErrorlD the instruction or the input value of the Code is cleared.)
instruction is incorrect.
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® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Slave The specified AXIS_REF_SM3* AXIS_REF_SM3 | When Execute turns to TRUE and Busy
slave axis is FALSE

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for

the function block.

® Function

© After the gear is disengaged, the slave axis will keep the moving speed. The state machine will be in

the state of ContinuousMotion (not related to the slave axis).

MC_GearOut

Execute

Done

Busy

Error

Slave State Machine

Synchronized mation{8)

Continuous maotion(5)

© After the slave axis is disengaged, and the velocity is zero, the status will be continuous_motion and

remain unchanged.
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© The following is the sequence for executing instructions related to electronic gear.

MC_Power

Rebuilds the gear relation

after modifying the

« Yy

parameters while gear is
running

MC_Gearln

Builds gear relation

h

Rebuilds gear relation after
disconnecting the gear

MC_GearQut

relation

!

Disconnects gear relation

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorID

(Error Code) to check the problem.

¢ Example

This example describes the execution sequence of gear-related instructions the corresponding motion

states.
MC GearIn 0
MC_GearIn
I EN ENO
SM Drive Virtual X —=Master InGear
SM_Drive Virtual Y —=Slave Busyr—
—Execute CommandAborted
2 —RaticNumerator Error -
1 —RaticDenominator ErroriD-
1000 —Acceleration
1000 —Deceleration
0 —Jerk

MC MoveVelocity 0

MC_Gearout_0

MC_GearOut
1] EN ENO——
SM Drive Virtual Y-—=5lave Done —
—Execute Busy
Error -
ErrorID—
MC Stop O
T MC Stop
11 EN - ENG
SM Drive Virtual X —HAxis Done
—EXecute Busy
300 —Deceleration Error
0 1Jerk ErrorlD

SM_Drive Virtual X —SAxis

MC_MoveVelocity
EN ENO——
InVelocity—
—Execute Busy —
1000 —Velocity CommandAborted —
2000 —Acceleratien Error—
2000 —Deceleration ErroriD—
0 —Jerk
1 —Direction
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© Timing Diagram
Velocity

Master 2000 o

Slave o, , S

MC_MoveVelocity

Execute ;

InVelocity

Busy

CommandAborted

Error

MC_Gearin

Execute

InGear

Busy

CommandAborted

Error

MC_Stop

Execute

Done

Busy

Error

MC_GearQut

Execute

Done

Busy

Error

Master State Machine : : continuous motion(s) :

standstill(3) ] 3 3
,—‘ : stopping(2) —

synchronized mation(6)

Slave State Machine ‘ 1
standstili(3)

® When Execute of MC_MoveVelocity changes to TRUE, the master axis starts to move.

continuous motion(s)

® When Execute of MC_Gearln changes to TRUE, the slave axis starts to catch the master
axis.

® If the velocity of salve axis reaches 2 times of the master axis’ velocity (RatioNumerator:
RatioDenominator = 2: 1), InGear of MC_Gearln will change to TRUE. After the master
axis is synchronized with slave axis, the state of slave axis turns to Synchronized Motion.
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® When Execute of MC_Stop changes to TRUE, the master axis starts to decelerate. At the
same time, the slave axis also decelerates based on the gear ratio.

® In the process of running MC_Stop, when Execute of MC_GearOut changes to TRUE,
master and slave axes will be out of synchronization and the slave axis will keep moving at
the speed (Continuous Motion state) when the gear relation is decoupled.

¢ Supported Devices

© AX-series motion controller
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2.1.1.17 MC_GearinPos

MC_GearlnPos couples the master and the slave axis at the specific location.

FB/FC Instruction Graphic Expression ST Language

FB MC_Gearln MC_GearInPos MC_GearlnPos_instance (

Pos 1Master StartSync | Master : =
‘Slave InSynct Y
{Execute Busyf— | Slave : =,
—RatioNumerator CommandAborted Execute : =,
—RatioDenominator Error . L
—|MasterSyncPosition ErrorID RatioNumerator : =,
— SlaveSyncPosition RatioDenominator : =,
—|MasterStartDistance i -
e MasterSyncPosition : =,
SlaveSyncPosition : =,
MasterStartDistance : =,
AvoidReversal : =,
StartSync =>,
InSync =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Setting Value Timing to
N F t Data T
ame unction ala Type (Default Value) Take Effect

Execute Runs the instruction BOOL TRUE/FALSE (FALSE) -
when Execute changes
from FALSE to TRUE.

RatioNumerator Gear ratio numerator* DINT Negative, positive or 0 (1) | Execute turns to
between master and TRUE and Busy is
slave axis FALSE.

RatioDenominator | Gear ratio denominator | UDINT Positive or 0 (1) Execute turns to
between master and TRUE and Busy is
slave axis FALSE.

MasterSyncPosit Master Position at LREAL Negative, positive or 0 (0) | Execute turns to

ion which the axes are TRUE and Busy is
synchronized FALSE.

SlaveSyncPosition | Slave Position at LREAL Negative, positive or 0 (0) | Execute turns to
which the axes are TRUE and Busy is
synchronized FALSE.

MasterStartDista Master Distance LREAL Negative, positive or 0 (0) | Execute turns to

nce for synchronization TRUE and Busy is
procedure FALSE.

AvoidReversal Prohibit reversal BOOL TRUE/FALSE (FALSE) Execute turns to

TRUE and Busy is
FALSE.

*Note: A negative gear ratio will make the master and slave axis move in an opposite direction.

¢ Outputs
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Name Function Data Type Output Range (Default Value)
StartSync TRUE when the gearing BOOL TRUE/FALSE (FALSE)
starts
InSync TRUE when the gearing is |BOOL TRUE/FALSE (FALSE)
ongoing
Busy TRUE when the instruction |BOOL TRUE/FALSE (FALSE)
is running
CommandAborted TRUE when the instruction |BOOL TRUE/FALSE (FALSE)
is aborted
Error TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorID Records the error code. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
StartSync The gearing has been started.
® InSync turns to TRUE.
® Errorturns to TRUE.
InSync The synchronization between master and
s|ave axis is Comp|eted_ b CommandAborted turns to TRUE.
® Errorturns to TRUE.
Busy The synchronization is ongoing.
¢ CommandAborted turns to TRUE.
® Errorturns to TRUE.
CommandAborted
® MC_GearOut is run. ¢ Execute changes to FALSE.
® The instruction is interrupted by ¢ If Execute is FALSE and
another function block. CommandAborted turns to TRUE,
CommandAborted will be TRUE
of the MC_Stop instruction. immediately turn to FALSE.
Error An error occurs during the execution of Execute turns from TRUE to FALSE.
ErrorlD the instruction or the input value of the (ErrorID is cleared.)
instruction is incorrect.
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® Timing Diagram of Output Parameter Changes

CommandAborted

Execute

StartSync r

InSync :

Busy :

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master Specifies the AXIS_REF_SMB* AXIS_REF_SM3 Execute turns to TRUE and Busy is
master axis. FALSE.
Slave Specifies the AXIS_REF_SMB* AXIS_REF_SM3 Execute turns to TRUE and Busy is
slave axis. FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

The position where the master axis runs StartSync = MasterSyncPosition—MasterStartDistance.

Ensure appropriate parameter settings of sync position if both master and slave axes are working
under Finite mode. Suppose the master and slave axis are moving in the positive direction. If

the master axis position missed the StartSync position, the gear will not be able to run normally.
Therefore, it is suggested to set the master and slave axes operating under Modulo mode.

During the progress of synchronization between the master and slave axis, MC_GearInPos begins
to plan the motion path of the slave axis automatically with gear ratio based on parameters of the
position where the master axis runs StartSync, MasterSyncPosition, and SlaveSyncPosition. After
synchronizing , the slave axis will start to move by following master axis.

When MasterStartDistance = 0 or a negative number, CAM is completed immediately.

When the master position does not pass the MasterSyncPosition setpoint, the slave axis will not
perform synchronization. If the master position passes the MasterSyncPosition setpoint, the slave
axis will perform synchronization.

Depending on where this function block is placed in the program, the results of the synchronous
motion are different. For more information, see AX-3 Series Operation Manual section 7.7.2.5
Synchronous Control.
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® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

® Example

This example describes the corresponding motion state throughout the gear operation via MC_GearlnPos-
related instructions.

MC_MDVEVE]:Clty_D MC_GearInPos_D
Lk MC MoveVelocity MC GearInPos
1] EN ENO EN ENO——
SM Drive Virtual X —SAxis InVelocity SM_Drive_Virtual X -SMaster StartSync—
—Execute Busy - SM Drive Virtual Y-—5lave InSyncr—
300 —velocity CommandAborted — —Execute Busy—
2000 —Acceleration Error 1 —RatioMumerator CommandAborted —
2000 —Deceleration ErrorID 1 —RaticDencminator Error -
0 —Jerk 180 —MasterSyncPosition ErroriDi-
1 —Direction 50 —{5laveSyncPosition
50 —MasterStartDistance
iE —AvoidReversal

MC Gearout 0

SRR MC_GearOut
1 EN ENO—
5M Drive Virtual Y -=H5lave Done
—Execute Busy—
Error -
ErrorID;
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© Timing Diagram
Position

180
Master 13:

Slave

90
]

MC_MoveVelocity
Execute

InVelocity

Busy

CommandAborted

Error

MC_GearinPos
Execute

StartSync

InSync

Busy

CommandAborted

Error

MC_GearOut

Execute

Done

Busy

Error

Master_StateMachine
standstilf3)
synchronized motion(6)

Slave_StateMachine L motion(5)
standstill{3)

® When Execute of MC_MoveVelocity changes to TRUE, the master axis starts to move.

® When Execute of MC_GearlnPos changes to TRUE, it's waiting for the master axis to
reach the StartSync position.

® When the StartSync position is reached, StartSync of MC_GearlnPos turns to TRUE. At
the same time, a motion curve is planned for the slave axis to move, and the axis will be in
the Synchronized Motion state.

® When both the master and slave axis reach the synchronization position, /nSync of
MC_GearlnPos turns to TRUE, and StartSync changes to FALSE.

® When Execute of MC_GearOut turns to TRUE, the master and slave axes move
asynchronously, entering the Continuous Motion state.
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® Supported Devices

© AX-series motion controller
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2.1.1.18 MC_Phasing

MC_Phasing specifies the phase shift value between the master and slave axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_Phasing MC_Phasing MC_Phasing_instance (
1Master Done Master : =
“Slave Busy| L ’
Execute CommandAborted Slave : =,
{PhaseShift Error | Execute : =,
Welodty ErrorID PhaseShift : =
~Acceleration o ’
‘Deceleration Velocity : =,
— Jerk Acceleration : =,
Deceleration : =,
Jerk : =,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorID =>);
® Inputs
Setting Val
Name Function Data Type (Deef;:ﬁ VZIEg) Timing to Take Effect
Execute Runs the instruction when BOOL TRUE/FALSE -
Execute changes from FALSE to (FALSE)
TRUE.
PhaseShift Phase difference between the LREAL Negative, positive | Execute turns to TRUE
master and slave or 0 (0) and Busy is FALSE.
Velocity The maximum velocity for LREAL Positive or 0 (0) Execute turns to TRUE
reaching the phase difference and Busy is FALSE.
(Unit: user unit/s)
Acceleration The Maximum acceleration for LREAL Positive (0) Execute turns to TRUE
reaching the phase difference and Busy is FALSE.
(Unit: user unit/sz)
Deceleration | The maximum deceleration for LREAL Positive (0) Execute turns to TRUE
reaching the phase difference and Busy is FALSE.
(Unit: user unit/sz)
Jerk The max jerk for reach the phase |LREAL Positive (0) Execute turns to TRUE

difference (Unit: user unit/s3)

and Busy is FALSE.

*Note: The positive values indicate that the slave axis is behind the master axis. The negative values indicate that
the slave axis is ahead of the master axis.

¢ Outputs
Output Range
Name Function Data Type (De f:ult Valt?e)
Done TRUE when phase compensation is BOOL TRUE/FALSE (FALSE)
completed
Busy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
CommandAborted TRUE when the instruction is interrupted |BOOL TRUE/FALSE (FALSE)
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. Output Range
N Funct Data T
ame unction s il (Default Value)
Error TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErroriD Records the error code. Refer to SMC_ERROR* SMC_ERROR
Appendix for descriptions. (SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Done The phasing operation is completed.
¢ Execute changes to FALSE.
® |If Execute is FALSE and Done
turns to TRUE, Done will be TRUE
for only one scan cycle and then
immediately turn to FALSE.
Busy The phasing operation is running.
® Errorturns to TRUE.
¢ CommandAborted turns to TRUE.
CommandAborted
® TRUE when the instruction is ® Execute changes to FALSE.
aborted
¢ If Execute is FALSE and
® TRUE when this instruction CommandAborted turns to TRUE,
is aborted by the MC_Stop CommandAborted will be TRUE
instruction for only one cycle and then
immediately turn to FALSE.
Error An error occurs during running the Execute turns from TRUE to FALSE.
ErrorlD instruction or the input value of the (ErrorlD is cleared.)

instruction is incorrect.

¢ Timing Diagram of Output Parameter Changes

Execute

Busy

Command Aborted

Error

® Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Master Specifies the AXIS_REF_SM3* AXIS_REF_SM3 Execute turns to TRUE and Busy is
master axis FALSE.
Slave Specifies the AXIS_REF_SM3* AXIS_REF_SM3 | Execute turns to TRUE and Busy is
slave axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for

the function block.

® Function

© When Execute turns to TRUE and the master-slave axis relation is established. The slave axis will

shift the phase by planning a smooth curve. If the PhaseShift value is positive, the slave axis is
behind the master axis. Conversely, the slave axis is ahead of the master axis when the value is

negative.

© The position of master axis remains unchanged while MC_Phasing acts on the slave axis.

MC_MoveVelocity
Execute

MC_Phasing

Execute

Done

Busy

Position
Master
Slave
Velocity
Master
Slave

Master State Machine

Slave State Machine

continuous motion(5)

synchronized motion(6)

standstﬂfaj

© MC_Phasing can be used when the state is not under Synchronized motion.

® When MC_Phasing is run, the state of the slave axis will remain at Synchronized motion.

® When MC_Phasing is executed by the slave axis before establishing a gear relationship
between the master and slave axes, the slave axis will be directly synchronized with the
master axis, and both move based on the gear ratio of 1: 1.

® When the slave axis runs MC_Phasing, it can be interrupted by other single-axis function
blocks, and the synchronous relationship will be disconnected.

© Depending on where this function block is placed in the program, the results of the synchronous
motion are different. For more information, see AX-3 Series Operation Manual section 7.7.2.5

Synchronous Control.
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® Troubleshooting

© If an error occurs while running the i
(Error Code) to check the problem.

nstruction, Error will change to TRUE. You can refer to ErrorlD

® Example
This example describes the corresponding motion state and path throughout the gear operation.
MC_GearIn_0 MC_MoveVelocity 0
e MC GearIn MC MoveVelocity
11 EN ENO EN ENO——
5M_Drive_Virtual X —=iMaster InGear SM_Drive_Virtual X —=Axis InVelocity —
SM Drive Virtual Y -—Ss5lave Busy - —Execute Busy r—
—Execute CommandAborted — 100 —velocity CommandAborted —
1 —RaticMumerator Error |- 100 —{Acceleration Error—
1 —BRatioDenominator ErrorID— 100 —|Deceleration ErrorID—
1000 —Acceleration 0 —Jerk
1000 — Deceleration 1 —{Direction
0 —Jerk
MC_Phasing_0
TRUE MC Phasing
1 EN ENO——
5M Drive Virtual X —=iMaster Done —
SM_Drive Virtual Y -—=Slave Busy
—Execute CommandAborted—
-100 —Phaseshift Error |-
500 —vVelocity ErrorID|-
500 —Acceleration
500 —{Deceleration
0 —Jerk

© Timing Diagram

MC_MoveVelocity

Execute

Invelocity

Command Aborted

MC_Gearin
Execute

InGear

Busy

Command Aborted

MC_Phasing

Execute

Done

Busy

Position
Master
Slave

0
Velocity
Master

100
Slave

continuous motion(5)

Master State Machine J

Slave State Machine
standstili3)

: synchronized motion(8)
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" Run MC_MoveVelocity to make the master axis run at a constant velocity, and then run
MC_Gearln to establish a gear relationship between the master and slave axes.

® When Execute of MC_Phasing turns to TRUE, the relationship between the two axes will
be disconnected. MC_Phasing turns the phase of the slave axis by the specified PhaseShift
value.

® When the slave axis reaches the specified value, Done of MC_Phasing turns to TRUE, and
the Busy output is reset.

® Supported Devices

© AX-series motion controller
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2.1.2 Administrative Motion Control Instructions

Administrative motion control instructions refer to the actions of configuring corresponding settings and retrieving
related information made for drivers, which will not cause actual displacement of motors. The function blocks used
in this chapter are from the library SM3_Basic and SM3_Drive_ETC and can operate synchronously with drives. As
a result, synchronous axis type should be selected in axis settings. For more details about configuration related to
synchronous axes, refer to Section 7.4 in AX-3 Series Operation Manual.
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2.1.2.1 MC_Power

MC_Power enables or disables the axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_Power MC_Power MC_Power_instance(
{Axis Status D
{Enable bRegulatorRealStatel— | AXIS © =,
{bRegulatorOn bDriveStartRealState Enable : =,
{bDriveStar Bus
et E..;T bRegulatorOn: =,
EnodDf™ | pDriveStart : =,
Status =>,
bRegulatorRealState =>,
bDriveStartRealState =>,
Busy =>,
Error =>,
ErrorID =>);
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ata Type (Default Value) Take Effect
Enable Runs the instruction when BOOL TRUE/FALSE (FALSE) -
Enable changes from FALSE
to TRUE.
bRegulatorOn | Enables the power. BOOL TRUE/FALSE (FALSE) Only when Enable =
TRUE
bDriveStart Disables the Quickstop BOOL TRUE/FALSE (FALSE) Only when Enable =
mechanism. TRUE.
¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)
Status The specific axis is ready to be moved |BOOL TRUE/FALSE (FALSE)
bRegulatorRealState The power is turned ON. BOOL TRUE/FALSE (FALSE)
bDriveStartRealState Quickstop function is available to the | BOOL TRUE/FALSE (FALSE)
device.
Busy TRUE when the instruction is running |BOOL TRUE/FALSE (FALSE)
Error TRUE when an error occurs within the | BOOL TRUE/FALSE (FALSE)
instruction
ErroriD Records the error code. Refer to SMC_ERROR* SMC_ERROR
Appendix for descriptions. (SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Status Enable, bRegulatorRealState, and
bDriveStartRealState are TRUE. ® When Enable is TRUE,
bRegulatorRealState or
bDriveStartRealState shifts to
FALSE
® Errorturns to TRUE.
bRegulatorRealState Enable and bRegulatorRealState are TRUE.
® When Enable is TRUE,
bRegulatorRealState turns to
FALSE
® Errorturns to TRUE.
bDriveStartRealState Enable, bRegulatorRealState, and
bDriveStartRealState are TRUE. ® When Enable is TRUE,
bRegulatorRealState or
bDriveStartRealState shifts to
FALSE
® Errorturns to TRUE.
Busy Enable turns to TRUE.
® Enable turns to FALSE.
® Errorturns to TRUE.
Error An error occurs during the execution of the Errors are cleared.
instruction or the input value of the instruction
ErroriD .
is incorrect.

® Timing Diagram of Output Parameter Changes

Enable

bRegulatorOn

bDriveStart

Busy

Status

bRegulatorRealStatus

bDriverStartStatus

® Inputs/Outputs

Name Function

Data Type

Setting Value

Timing to Take Effect

Axis

The specified axis

AXIS_REF_SM3

AXIS_REF_SM3

Enable turns to TRUE.
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*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© When Enable is TRUE, bRegulatorOn and bDriveStart are effective.

© When Enable, bRegulatorOn, and bDriveStart are TRUE. Status turns to TRUE and nAxisState turns
to Standstill.

© When Enable and bRegulatorOn are TRUE, DriveStart is set to FALSE , and nAxisState (axis status)
turns to Stopping.

© When Enable and bDriveStart are TRUE, RegulatorOn is set to FALSE, and nAxisState (axis status)
turns to Disabled.

© When using SoftMotion version V4.10.0.0, the axis state machine switches among Standstill >
Stopping = Standstill. It is recommended to use MC_Power.Status to check whether the axis state
machine is enabled.

°© Timing Diagram

stardsbil 3}

nAxisState -

oot off0)

Enable

bRegulatorOn

bDrive Start J

Busy

Status

bRegulatorRealStatus

bOriverStartStatus

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

115



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

® Example

© Example 1: The following example explains the motion of a moving axis when bRegulatorOn of
MC_Power turns to FALSE.

MC_Fower_0
TRUE MC Power
1 EN a ENO——
5M_Drive ETC Delta_ASDR AZ —Haxis Status —
—Enable bRegulatorRealState
—bRegulatorOn bDriveStartRealState —
—bDriveStart Busy —
Error —
ErrorID—
MC_ MoveVelocity O
TRUE MC MoveVelocity
1 EN a ENO——
5M_Drive ETC Delta_ASDR AZ —Haxis InVelocity
—Execute Busy —
1 —Velocity CommandAborted —
10 —jAcceleration Error —
10 —Deceleration ErrorID
0 —Jerk
1 —Direction

® Timing Diagram

Position

Velocity /
[1]
Acceleration H
Q 4

MC_Power
Enable

bRegulatorOn

bDriveStart

Status

bRegulatorRealState

bDriveStartRealState

MC_MoveVelocity
Execute

InVelocity

Busy

Command Aborted

Error

continuous mation{5)

State Machine st
emorstop(1)
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® Change bRegulatorOn of MC_Power from TRUE to FALSE while the axis is moving
to stop the axis immediately.

® At the same time, an error of SMC_REGULATOR_OR_START_NOT_SET (20)
occurs in MC_MoveVelocity, and the axis state switches from continuous_motion to
errorstop.

© Example 2: Continue with Example 1. The following example explains the axis motion when
bDriveStart of MC_Powers turns to FALSE.

® Timing Diagram

Position
o

Velocity /
0 I

Acceleration H
o

MC_Power
Enable

bRegulatorOn

bDriveStart

Status

bRegulatorRealState

bDriveStariRealState

MC_MoveVelocity

Execute

InVelocity

Busy

Command Aborted

Error

continuous motion(S)

] standsti3)
State Machine 4‘—/ | stoppingi2)

® Change bDriveStart of MC_Power from TRUE to FALSE while the axis is moving.
The axis will stop immediately.

® When CommandAborted turns to TRUE and MC_MoveVelocity is interrupted, the
axis status changes from continuous_motion to stopping.

¢ Supported Devices

© AX-series motion controller
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2.1.2.2 MC_SetPosition

MC_SetPositionn changes the current position by shifting the coordinates of an axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_SetPosition MC_SsetPosition MC_SetPosition_instance(
1Axis Done Axis : =
1Execute Busy Y
‘Position Error Execute : =,
1Mode ErrorlD Position : =
Mode : =,
Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
Execute Runs the instruction when BOOL TRUE/FALSE -
Execute changes from FALSE (TRUE)
to TRUE.
Position Axis position (User-defined LREAL Positive, negative, | Execute turns to TRUE and
unit) or 0 (0) Busy is FALSE.
Mode Relative position (TRUE) or BOOL TRUE/FALSE Execute turns to TRUE and
the absolute position (FALSE) (FALSE) Busy is FALSE.
® Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when finishes coordinate | BOOL TRUE/FALSE (FALSE)
modification
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

® Output Updating Time

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Done

The coordinate modification is complete.

® Execute turns from TRUE to FALSE.

¢ If Execute is FALSE and Done turns
to TRUE, Done will be TRUE for only
one scan cycle and immediately turn
to FALSE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Busy Execute is triggered.
® Done turns to TRUE.
® Errorturns to TRUE.
Error An error occurs during the execution of the Execute turns from TRUE to FALSE. (Error
ErrorlD instruction or the input value of the instruction | Code is cleared.)
is incorrect.

® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SMB* AXIS_REF_SM3 Execute turns to TRUE and Busy
axis is FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© When the axis position parameters are set via MC_Position, the axis does not move, but only the
coordinate system moves.

© To avoid possible position jumps occurring to the slave axis, you should avoid running
MC_SetPosition to the synchronized master axis.

© In the relative mode, the value of Position will be added to the current position to make the new
coordinate position. In the absolute mode, the value of Position will be set to the current coordinate
position.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.
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® Example

© Example 1: The following example describe the situation when MC_MoveAbsolute is executed and

MC_SetPosition is used to change the coordinate system by selecting the relative mode.
MC MoveRbsoclute 0

MC MoveAbsclute
| 1 EN B ENO—

SM_Driue_Uirtual-JZAxis Done |—
El —Execute Busy —
5000 —Position CommandhAborted —
1000 —Velocity Error |-
B00 —|Acceleration ErrorID—

500 —Deceleration

5000 —Jerk
1 —Direction

MC SetPosition 0

MC SetPosition

| | EN ENO——
SM Drive Virtual =Axis Done —
EZ —Execute Busy —
1000 —Position Error —
E —{Mode ErrorID—

® Timing Diagram

B0 e mmmmmmmm e mmmmmmmmmmmm e mm e smaa

Ly HE .
Position 7135
0

1000

Velocity e ~
o ] '

MC_MoveAbsolute

Execute

Done

Busy

CommandAborted

MC_SetPosition :

Execute

Done

Busy
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® After MC_MoveAbsolute is executed, use MC_SetPosition to define a new
coordinate system under the relative mode.

® When the Execute of MC_SetPosition is TRUE, the new position of the axis will be
changed from 2135 to 3135 after adjusting the coordinate system.

® When Done of MC_MoveAbsolute is TRUE, the current position will be 6000. At this
time, MC_MoveAbsolute still moves to 5000 on the old coordinate system, and the
position will be 6000 after the coordinate adjustment.

© Example 2: The following example describe the situation when MC_MoveAbsolute is executed, and
MC_SetPosition is used to change the coordinate system by selecting the absolute mode.

MC_SetPosition_0

TRUE MC SetPosition
01 EN ENO——
SM Drive Virtual —Saxis Done —
—|Execute Buavy —
1000 —{Position Error —
FALSE —Mode ErrorID —

MC Mowvelbsolute 0

TRUE MC MowveAbsolute
01 EN B ENO——
SM Drive Virtual —SAxis Done —
—Execute Busy —
5000 —Position CommandAborted —
1000 —Velocity Error—
B00 —Acceleration ErrorID —
500 —Deceleration
3000 —Jerk
1 —Direction
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® Timing Diagram

_ 2123
Position o0
1]

Velocity

MC_MoveAbsolute

Execute

Done

Busy

CommandAborted

MC_SetPosition

Execute

Dane

Busy

® After MC_MoveAbsolute runs, use MC_SetPosition to define a new coordinate
system under absolute mode.

® When the of Execute of MC_SetPosition changes to TRUE, the new position of the
axis will change to 1000 from 2123 after adjusting the coordinate system by moving a
distance of 1123.

® When Done of MC_MoveAbsolute is TRUE, the current position will be 3877 (5000—
1123). At this time, MC_MoveAbsolute still moves to 5000 on the old coordinate
system, and the position is 3877 after the coordinate adjustment.

© Example 3: The following example describes the situation when MC_MoveRelative is executed,
MC_SetPosition is used to change the coordinate system by selecting the relative mode.

o]

MC MoweRelatiwve 0
MC MowveRelative

-

ERQ—
SM Drive Virtual —Hrxis Done —
—Execute Busy —
5000 —Distance Commandaborted —
1000 —Velocity Error [~
B00 —Acceleration ErrorlID [~

UE
[ EN

500 —{Deceleration
5000 —|Jerk

MC_SetPosition_0

TRUE MC SetPosition
11 EN ENO——
SM Drive Virtual —Axis Done —
—Execute Busy
1000 —Position Error —
TRUE —{Mode ErrorID —
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® Timing Diagram

. 3N75
Position 317z
]

Velocity

MC_MoveRelative

Execute

Done

Busy

CommandAborted

MC_SetPosition

Execute

Done

Busy

® After MC_MoveRelative runs, use MC_SetPosition to define a new coordinate
system under relative mode.

® When Execute of MC_SetPosition changes to TRUE, the new position of the axis will
be changed from 2175 to 3175 after adjusting the coordinate system.

" When Done of MC_MoveAbsolute is TRUE, the current position will be 6000. At this
time, MC_MoveAbsolute still moves to 5000 on the old coordinate system, and it will
be 6000 after the coordinate adjustment.

¢ Supported Devices

© AX-series motion controller
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2.1.2.3 MC_ReadParameter

MC_ReadParameter reads the value of a axis parameter.

FB/FC Instruction Graphic Expression ST Language
FB MC_ReadParame MC_ReadParameter » MC_ReadParameter_instance(
<Axis Vali )
ter {Enable Busyf— | AXIS 1 =,
< ParameterNurmbser Error Enable « =
ErrorlD Y
valuel- | ParameterNumber : =,
Valid =>,
Busy =>,
Error =>,
ErrorlD =>,
Value =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
Enable Runs the instruction |BOOL TRUE/FALSE -
when Enable (FALSE)
changes from FALSE
to TRUE.
ParameterNumber The number of the DINT Positive, negative, | Enable turns to TURE
parameter to be read or0(0)
¢ Outputs
Name Function Data Type Output Range (Default Value)
Valid TRUE when the parameter is BOOL TRUE/FALSE (FALSE)
available
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErroriD Records the error code. Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions.
Value Value of the parameter to read LREAL 2 Positive, negative, or 0 (0)

*Note: SMC_ERROR: Enumeration (Enum)

® Output Updating Time

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Valid

® Enable is triggered to TRUE.

® The parameter to read exists.

® When Enable turns from TRUE to
FALSE.

® FError turns to true.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Busy
® Enable changes to TRUE ® Enable turns from TRUE to FALSE.
® The parameter is available. ® Errorturns to TRUE.
Error An error occurs during the execution of the Execute turns from TRUE to FALSE. (Error
instruction or the input value of the instruction | Code is cleared.)
ErrorlD o
is incorrect.
Value Continuously update when Valid is TRUE. Valid is FALSE and stops updating.

® Timing Diagram of Output Parameter Changes

Enable

Valid

Busy

Error

Va Iue I Data .DW‘I

1cycle

*Note: Data = parameter’s value. One cycle = one task period

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Axis The specified axis AXIS_REF_SMB* AXIS_REF_SM3 When Enable is TRUE

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© To use MC_ReadParameter to read parameter ID in EtherCAT Object Dictionary:

® Use SHL instruction to move the data length of the object to the left by 24 bits.
® Use SHL instruction to move the index of the object to the left by 8 bits.

® Sum up the above parameters and adds the subindexes. Refer to the following formula:

ParameterNumber: = - DWORD_TO_DINT (SHL(TO_DWORD(data length of object
dictionary), 24) + SHL(TO_DWORD(index of object dictionary), 8) + object sub-index);

© To read axis parameters, you need to enter the parameter ID of AXIS REF_SM3 (FB) into the
ParameterNumber input.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.
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® Example

This example describes using MC_ReadParameter to read the value of object 0x6064 (current position

returned by motor) in the drive.

MC_ReadParameter 0

TRUE

I |

lIIlI
SM_Drive ETC Delta ASDA A2
E2

MC_ReadParameter

Axis Valid
Enable Busy
ParameterNumber Error
ErrorID

Value

ParameterNumber
SHC_NO_ERE
1.26E+05 b

TRUE EXECUTE

F

//usiDatalength : Number of bytes (1,2,4) to be written.

ParameterNumber := - DWORD TO DINT (SHL({TO_DWORD(4), 24)+ SHL(TO_DWORD (16$#6064),

B) + 0):

° Input the data length, index, and subindex of the object to the above formula, and you'll get the
ParameterNumber, which should be entered into the ParameterNumber input. After that, whenever
the FB MC_ReadParameter is executed, it will visit the object dictionary specified by the drive and

return the values.

© The following figure shows the information related to object parameters 0x6064.
Object 6064y, Position actual value

INDEX 6064,

Name Position actual value
Object Code VAR

Data Type |INTEGER32
Access RO

FDO Mapping Yes

Value Range |INTEGER32

Default Value 0

Comment =47 - PUU

® Supported Devices

© AX-series motion controller
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2.1.2.4 MC_WriteParameter

MC_WriteParameter writes the value of a axis parameter.

FB/FC Instruction Graphic Expression ST Language
FB MC_WriteParame MC_WriteParameter MC_WriteParameter_instance(
t Axis Done Axis : =
er {Execute Busy IS =,
1ParameterMumber Error Execute : =,
{Value EmorlDf | parameterNumber : =,
Value : =,
Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (Difa::ﬁ V:IEZ) Timing to Take Effect
Execute Runs the instruction when | BOOL TRUE/FALSE -
Enable changes from (FALSE)
FALSE to TRUE.
ParameterNumber The number of the DINT Positive, negative, | When Execute turns
parameters to be written or 0 (0) to TRUE and Busy is
FALSE.
Value Value to be written to the |LREAL Positive, negative, | When Execute turns
parameter or 0 (0) to TRUE and Busy is
FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE if the value is written BOOL TRUE/FALSE (FALSE)
successfully
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErroriD Records the error code. Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

® Execute turns to TRUE.

® The value is being written to the parameter.

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Done Writing the value is completed. Execute turns from TRUE to FALSE.
Busy

® Done turns to TRUE.

® FError turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Error An error occurs during the execution of the instruction or | Execute turns from TRUE to FALSE. (Error
ErrorlD the input value of the instruction is incorrect. Code is cleared.)

® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3* AXIS_REF_SM3 Execute turns to TRUE and Busy is
axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function
© To use MC_ReadParameter to read the parameter ID in EtherCAT Object Dictionary:

® Use SHL instruction to move the data length of the object to the left by 24 bits.
® Use SHL instruction to move the index of the object to the left by 8 bits.

® Sum up the above parameters and add the subindexes. Refer to the following formula:
ParameterNumber: = - DWORD_TO_DINT(SHL(TO_DWORD (data length of object
dictionary), 24) + SHL(TO_DWORD(index of object dictionary), 8) + object sub-index);

© To write the value to the parameter, you need to input the parameter number of AXIS_REF_SM3 (FB)
to ParameterNumber.

© When the axis is moving, MC_WriteParameter will write parameter values to the input fSetPosition .
The value of fSetPosition will be changed to the set value for only one EtherCAT task cycle. After that,
fSetPosition will restore to its original planned motion curve.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.
® Example

This example demonstrates how to use MC_WriteParameter to write the value to the object 0x6060
(operation mode) in the drive.
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TRUE EXECUTE

E
[II[I
LL_1]

+

ffusiDatalength : Number of bytes (1,2,4) toc be written.

ParameterBumber := - DWORD_TO DINT (SHL(TO DWORD (1), 24)+ SHL(TO DWORD(16#6060), B) + 0);

MC_WriteParameter 0

TRUE MC WriteParameter
rIIrI
LL !}
SM Drive ETC Delta ASDA A2 —nxis
EZ m Execute
ParameterNumber ParameterNumber Error
6 —(Value ErrorID

© Enter the data length, index, and subindex of the object to the above formula and you’ll get the
ParameterNumber, which should be entered into the ParameterNumber input. After the value is
written to MC_WriteParameter, the control mode of the drive will change to 6.

° The following figure shows the information related to the parameters of object 0x6060.

Object 6060,: Modes of operation
INDEX 60605,
Name Modes of operation
Object Code VAR
Data Type |INTEGERS
Access RW
PDO Mapping Yes
Value Range |INTEGERS
Default Value 0
Comment 0: Reserved

® Supported Devices

© AX-series motion controller
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2.1.2.5 MC_ReadBoolParameter

MC_ReadBoolParameter reads the value of a Boolean parameter.

FB/FC Instruction Graphic Expression ST Language
FB MC_ReadBoolParame | _|, L TR vaial- | MC_ReadBoolParameter_instance(
ter :E:IaaIT'I:eh‘rNulhl)EI E?r“:: AXIS e
E':;]ufj Enable : =,
- | ParameterNumber : =,
Valid =>,
Busy =>,
Error =>,
ErrorlD =>,
Value =>);
® Inputs
. Setting Value Timing to
N F Data T
ame unction ata Type (Default Value) Take Effect

Enable Runs the BOOL TRUE/FALSE (FALSE) -
instruction when
Enable changes
from FALSE to
TRUE.

ParameterNumber The number of the | DINT Positive, negative, or 0 (0) When Enable turns
specific Boolean from FALSE to TRUE
parameters

¢ Outputs
Name Function Data Type Output Range (Default Value)

Valid TRUE when the parameter is BOOL TRUE/FALSE (FALSE)
available

Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running

Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD Records the error code. Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions.

Value Value of the parameter to be BOOL TRUE/FALSE (FALSE)
read.

*Note: SMC_ERROR: Enumeration (Enum)

® Output Updating Time

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Valid

® When Enable is triggered to TRUE

® When the parameter to read exists

® When Enable turns from TRUE to
FALSE

® When Error is rising edge
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

Busy

® When Enable is triggered to TRUE ® When Enable turns from TRUE to

FALSE
® When the parameter to read exists
® When Error is rising edge
Error An error occurs during the execution of When Execute turns from TRUE to FALSE
ErrorlD the instruction or the input value of the (Error Code is cleared.)
instruction is incorrect.

Value Continuously update when Valid is TRUE When Valid is FALSE and stop updating

® Timing Diagram of Output Parameter Changes

Enable

Valid

Busy

Error

Value

| ]

i

| '

i i
Data { Data Data

Tcycle

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3* AXIS_REF_SM3 When Enable turns to
axis TRUE

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© How to use MC_ReadBoolParameter to read the parameter values of desired object with its
parameter number in EtherCAT Object Dictionary:

® Use SHL instruction to move the data length of the object to the left by 24 bits.
® Use SHL instruction to move the index of the object to the left by 8 bits.

® Sum up the above parameters and adds the subindexes. Refer to the following formula:

ParameterNumber. = - DWORD_TO_DINT (SHL (TO_DWORD (data length of object
dictionary), 24) + SHL (TO_DWORD (index of object dictionary), 8) + object sub-index);

© For operation example, refer to the example in MC_ReadParameter.

© To read axis parameters, you need to enter the parameter number of AXIS_REF_SM3 (FB) to
ParameterNumber input.
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® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Supported Devices

© AX-series motion controller
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2.1.2.6 MC_WriteBoolParameter

MC_WriteBoolParameter writes a Boolean value to a parameter.

FB/FC Instruction Graphic Expression ST Language
FB MC_WriteBool Parameter | | MC-WriteBoolParameter el | MC_WriteBoolParameter_instan
Execute Busy' Ce(
“ParameterNumber Error
Walue ErrorlD AXiS <=
Execute : =,
ParameterNumber : =,
Value : =,
Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (D:fa::ﬁ V:Izz) Timing to Take Effect
Execute Runs the instruction when | BOOL TRUE/FALSE -
Execute changes from (FALSE)
FALSE to TRUE.
ParameterNumber The number of the DINT Positive, negative, | Execute turns to TRUE
parameters to be written or0(0) and Busy is FALSE.
Value Boolean value to be BOOL TRUE/FALSE Execute turns to TRUE
written to the parameter (FALSE) and Busy is FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE if the Boolean value is written | BOOL TRUE/FALSE (FALSE)
successfully
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs within BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to SMC_ERR SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions. OR

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

Done Completes writing the value. Execute turns from TRUE to FALSE.

Busy

® Execute is triggered to be TRUE. ® Done turns to TRUE.

® The value is being written to the ® Errorturns to TRUE.

parameter.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Error An error occurs during the execution of the Execute turns from TRUE to FALSE. (Error
ErrorlD instruction or the input value of the instruction | Code is cleared.)

is incorrect.

® Timing Diagram of Output Parameter Changes

Execute

Done !

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The AXIS_REF_SM3* AXIS_REF_SM3 Execute turns to TRUE and Busy is
specified FALSE.
axis

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function
© To use MC_WriteBoolParameter to write the parameter ID in EtherCAT Object Dictionary:

® Use SHL instruction to move the data length of the object to the left by 24 bits.
® Use SHL instruction to move the index of the object to the left by 8 bits.

® Sum up the above parameters and add the subindexes. . Refer to the following formula:

ParameterNumber: = - DWORD_TO_DINT(SHL(TO_DWORD(data length of object
dictionary), 24) + SHL(TO_DWORD(index of object dictionary), 8) + object sub-index);

© To write the value to the parameter, you need to enter the parameter number of AXIS REF_SM3 (FB)
into input ParameterNumber.

© For the operation example, refer to the example in MC_WriteParameter.

® Troubleshooting .

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

® Supported Devices

© AX-series motion controller

134



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

2.1.2.7 MC_ReadActualPosition

MC_ReadActualPosition reads the current axis position.

FB/FC Instruction Graphic Expression ST Language

FB MC_ReadActualPosit :m MC_ReadhctualPosition Vi MC_ReadActualPosition_instance(

ion Enable Busy[— | AXis : =,
Error

ErrorID Enable . =,
Position Valld =

Busy =>,
Error =>,
ErrorlD =>,
Position => );
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I:::) Timing to Take Effect
Enable Runs the instruction |BOOL TRUE/FALSE -
when Enable (FALSE)
changes from
FALSE to TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
Valid TRUE when the parameter to read BOOL TRUE/FALSE (FALSE)
exists and can be further processed.
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs within BOOL TRUE/FALSE (FALSE)
the instruction
ErroriD Records the error code. Refer to SMC_ERR SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions. OR
Position The current position of axis LREAL Positive, negative, or 0 (0)

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Valid
® Enable is triggered to TRUE. ® Enable turns from TRUE to FALSE.
® The parameter to read exists. ® Erroris rising edge.
Busy
® Enable is triggered to TRUE. ® Enable turns from TRUE to FALSE.
® The parameter to read exists. ® Erroris rising edge.
Error An error occurs during the execution of the Execute turns from TRUE to FALSE. (Error
ErrorlD instruction or the input value of the instruction | Code is cleared.)
is incorrect.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

Position Valid is TRUE and there are ongoing updates. | Valid is FALSE and stop updating.

® Timing Diagram of Output Parameter Changes

Enable

Valid g g

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Axis The specified axis AXIS_REF_SM3* AXIS_REF_SM3 When Enable turns to TRUE

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© The value read from Position of MC_ReadActualPosition is the value of fActPosition in
AXIS_REF_SM3.

Enable

Valid

Busy

Error

Position 4,_//
0

fActPosition /
0

© While using MC_ReadActualPosition, OD 0x6064(Actual position) must be mapping to TxPDO to
read the actual position of the servo.
v 16#1A01 Znd TxPDO Mapping
Status Word UINT 16£6041:00
Position actual value DINT 16#6064:00

° If TxPDO OD 0x6064 is not configured, the values read by the function blocks are all zero.
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® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Supported Devices

© AX-series motion controller
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2.1.2.8 MC_ReadActualVelocity

MC_ReadActualVelocity reads the actual axis velocity value.

FB/FC Instruction Graphic Expression ST Language
FB MC_ReadActualVelocity -.Ams MC_ReadAchsalVelodty Vi MC_ReadActualVelocity instan
1Enable Busy ce(
Error .
Erorn}- | AXIS =,
Veld[™ | Enable : =
Valid =>,
Busy =>,
Error =>,
ErrorlD =>,
Velocity => );
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
Enable Runs the instruction |[BOOL TRUE/FALSE -
when Enable (FALSE)
changes from FALSE
to TRUE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
Valid TRUE when the parameter is BOOL TRUE/FALSE (FALSE)
available
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs within BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to SMC_ERR SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions. OR
Velocity The current velocity of axis. LREAL Positive, negative, or 0 (0)

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

Valid
® Enable is triggered to TRUE. ® Enable turns from TRUE to FALSE.
® The parameter to read exists. ® Errorturns to TRUE.

Busy
® Enable is triggered to TRUE, ® Enable turns from TRUE to FALSE
® The parameter to read exists. ® Errorturns to TRUE.

Error When Execute turns from TRUE to FALSE

(Error Code is cleared.)
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
ErrorID An error occurs during the execution of the
instruction or the input value of the instruction
is incorrect.
Velocity Continuously update when Valid is TRUE. When Valid is FALSE and stop updating

® Timing Diagram of Output Parameter Changes

Enable

Valid

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3* AXIS_REF_SM3 When Enable turns to TRUE
axis

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© The velocity value read by MC_ReadActualVelocity is the value of fActVelocity in AXIS_REF_SM3.

Enable

Valid

Busy

Error

Velocity 4}’////—
0

fActVelocity //
0

© While using MC_ReadActualVelocity, OD 0x606C (Actual velocity) must be mapped to TxPDO so as
to read the actual velocity of the servo.
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v 1681A02 3rd TxPDO Mapping
Status Word
Position actual value

Velocity actual value

UINT
DINT
DINT

16#6041:00
16+6064:00
16+606C:00

© 1f 0x606C is not mapped to TxPDO, the actual velocity of the servo is calculated based on OD

0x6064 (Actual position).

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD

(Error Code) to check the problem.
® Supported Devices

© AX-series motion controller
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2.1.2.9 MC_ReadActualTorque

MC_ReadActualTorque reads the actual torque value of axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_ReadActualTor MC_ReadActualTorque MC_ReadActualTorque_instan
+Axis Valid
que {Enable Busy}— | C&(
; E“[EE'} Axis : =,
Tr:)f:m_ Enable : =,
Valid =>,
Busy =>,
Error =>,
ErrorlD =>,
Torque =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬂ V:IE:) Timing to Take Effect
Enable Runs the instruction BOOL TRUE/FALSE -
when Enable changes (FALSE)
from FALSE to TRUE.

® Outputs
Name Function Data Type Output Range (Default Value)

Valid TRUE when the parameter to BOOL TRUE/FALSE (FALSE)
read exists and can be further
processed

Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running

Error TRUE when an error occurs within  |BOOL TRUE/FALSE (FALSE)
the instruction

ErrorlD Records the error code. Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions.

Torque The actual torque of axis LREAL Positive or 0 (0)

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

Valid
® Enable is triggered to TRUE. ® Enable turns from TRUE to FALSE.
® The parameter to read exists. ® Errorturns to TRUE.

Busy
® Enable is triggered to TRUE. ® Enable turns from TRUE to FALSE.
® The parameter to read exists. ® Errorturns to TRUE.

Error Execute turns from TRUE to FALSE. (Error

Code is cleared.)
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

ErrorID An error occurs during the execution of
the instruction or the input value of the
instruction is incorrect.

Torque Continuously update when Valid is TRUE. Valid is FALSE and stop updating.

® Timing Diagram of Output Parameter Changes

Enable

Valid

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Axis The specified axis AXIS_REF_SMS* AXIS_REF_SM3 Enable turns to TRUE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© The torque value read by MC_ReadActualTorque is the value of fActTorque in AXIS_REF_SM3.

© While using MC_ReadActualTorque, OD 0x6077 (Torque actual value) must be mapping to TxPDO so
as to read the actual torque of the servo.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

® Supported Devices

© AX-series motion controller
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2.1.2.10 MC_Reset

MC_Reset clears axis-related errors so that the error memory is available for new error messages.

FB/FC Instruction Graphic Expression ST Language
FB MC_Reset MC_Reset MC_Reset_instance(
< Axis Dane AXlS .=
{Execute Busy Y
Errorf— | Execute : =,
ErrorlD Done =>
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IEZ) Timing to Take Effect
Execute Runs the BOOL TRUE/FALSE -
instruction when (FALSE)
Execute changes
from FALSE to
TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
Done Errors are cleared and the status | BOOL TRUE/FALSE (FALSE)
changes to Standstill or Disabled
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErroriD Records the error code. Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Done

Complete clearing axis-related errors.

Execute turns from TRUE to FALSE

If Execute is FALSE and Done turns
to TRUE, Done will be TRUE for only
one scan cycle and immediately turn
to FALSE.

Busy

Execute is triggered to TRUE.

® Done turns to TRUE

® Errorturns to TRUE

Error

Execute turns from TRUE to FALSE. (Error
Code is cleared.)
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

ErrorID An error occurs during the execution of
the instruction or the input value of the
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

Execute

Done § :

Busy :

Emor

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3* AXIS_REF_SM3 Execute turns to TRUE and Busy is
axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© The function block MC_Reset can change the error status of the axis back to normal. When Enable of
MC_Power is TRUE, the axis status changes from Errorstop to Standstill. When Enable is FALSE, the
axis status changes from Errorstop to Disabled.

MC_Reset

Execute

Done

Busy

Emor

standstill3)

State Machine

ErmorStopd 1)

© After the servo controller report errors, you can use MC_Reset to clear them and then the axis state
will return to Standstill.

© If axis errors cannot be cleared by MC_Resets, such as the communication error,
SMC_R_ERROR_NOT_RESETTABLE 122 (Error could not be reset.) will be reported by MC_Reset.
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® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Supported Devices

© AX-series motion controller
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2.1.2.11 MC_ReadStatus

MC_ReadStatus reads the status of the axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_ReadSta MC_ReadStatus MC_ReadStatus_instance(
1Axis Valid e - —
tus Erbia Busy Axis : =,
Erraor Enable =,
EmorlDi— [ Valid =>,
Disabled |- _
Errorstop f— Busy =>,
stoppingf— | Error =>,
standStill— | ErrorID =>
DiscreteMotionf— | _. ’
ContinuousMotion — Disabled=>,
SynchronizedMotionf— | Errorstop=>,
Homing— =
ConstantVelodty f— StOppmg ”
Acceleratingf— | StandStill=>,
Deceleratingl— | DiscreteMotion=>,
FBErmorOccured f— . .
ContinuousMotion=>,
SynchronizedMotion=>,
Homing=>,
ConstantVelocity=>,
Accelerating=>,
Decelerating=>,
FBErrorOccured=>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬂ V:IEZ) Timing to Take Effect
Enable Runs the instruction BOOL TRUE/FALSE -
when Enable changes (FALSE)
from FALSE to TRUE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
Valid TRUE when the BOOL TRUE/FALSE (FALSE)
parameter is available
Busy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
Error TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
ErrorlD Records the error code. |SMC_ERROR ' |SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
descriptions.
Disabled Refer to BOOL TRUE/FALSE (FALSE)
*2
Errorstop SMC_AXIS_STATE for BOOL TRUE/FALSE (FALSE)
axis state descriptions.
Stopping Refer to BOOL TRUE/FALSE (FALSE)
»2
Standstil SMC_AXIS_STATE™ for [ ) TRUE/FALSE (FALSE)
axis state descriptions.
DiscreteMotion BOOL TRUE/FALSE (FALSE)
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Name Function Data Type Output Range (Default Value)
ContinuousMotion BOOL TRUE/FALSE (FALSE)
SynchronizedMotion BOOL TRUE/FALSE (FALSE)
Homing BOOL TRUE/FALSE (FALSE)
ConstantVelocity TRUE when the axis BOOL TRUE/FALSE (FALSE)
moves at a constant
speed

Accelerating TRUE when the axis BOOL TRUE/FALSE (FALSE)
accelerates

Decelerating TRUE when the axis BOOL TRUE/FALSE (FALSE)
decelerates

FBErrorOccured TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs

*Note:

1. SMC_ERROR: Enumeration (Enum)
2. SMC_AXIS_STATE: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Valid
® _Enable turns to TRUE. ® Enable turns from TRUE to FALSE.
® The parameter to read exists. ® Error turns to TRUE.
Busy Enable turns to TRUE.
® Enable turns from TRUE to FALSE.
® Errorturns to TRUE.
Error An error occurs during the execution of | Execute turns from TRUE to FALSE. (Error
ErrorlD the instruction or the input value of the Code is cleared.)
instruction is incorrect.
Disabled The axis is in the Disabled state. The axis is not in Disabled state.
Errorstop The axis is in the Errorstop state. The axis is not in Errorstop state.
Stopping The axis is in the Stopping state. The axis is not in Stopping state.
StandSitill The axis is in the StandStill state. The axis is not in StandStill state.

DiscreteMotion

The axis is in the Discrete Motion state.

The axis is not in Discrete Motion state.

ContinuousMotion

The axis is in the Continuous Motion
state.

The axis is not in Continuous Motion state.

SynchronizedMotion

The axis is in the Synchronized Motion
state.

The axis is not in Synchronized Motion
state.

Homing

The axis is in the Homing state.

The axis is not in Homing state.

ConstantVelocity

The axis moves at a constant speed.

The axis moves at a non-constant speed.

Accelerating

The axis moves with acceleration.

The axis moves without acceleration.
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Decelerating

The axis moves with deceleration.

The axis moves without deceleration.

FBErrorOccured

Errors occur.

Errors are cleared.

® Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Axis The spe

axis

cified |AXIS_REF_SM3

AXIS_REF_SM3

Enable turns to TRUE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for

the function block.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example

This example demonstrates using MC_ReadStatus to read axis status while running MC_MoveAbsolute.

(|
SM_Drive Virtual —=

L]
SM Drive Virtual —=

E2 —

EN ENO
Axis Done —
Execute Busy —
Position CommandAborted —
Velocity Error |-
—Acceleration ErrorID—
Deceleration
Jerk
Direction
MC_ReadStatus_0
MC_ReadStatus
EN ENO——/
Axis Valid}—
Enable Busy
Error—
ErrorlID}p-
Disabled —
Errorstop—
Stopping}
StandsStill —

MC_MoveAbsolute_ 0

MC_MoveAbsoclute

DiscreteMotion—
ContinuousMotion }
SynchronizedMotion —

Homing —
ConstantVelocity
Accelerating—
Decelerating —
FBErrorOccured
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© Timing Diagram
MC_Movel bsolute
Exmcuts

Crone

MC_ReadStatus
Enabl=

' alid

Busy

E rror

Disabded

StandStill

Cizore e botion

Constanffelonity

Acoslerating |

Decslerating

Position
Velboity /_¥

® After MC_MoveAbsolute is executed, the axis state turns from Standstill to
Discrete_motion. At the same time, the axis begins to accelerate and the output
Accelerating turns to TRUE.

® When the axis velocity reaches the setting in MC_MoveAbsolute, the axis moves at a
constant speed. Meanwhile, the output ConstantVelocity turns to TRUE and Accelerating
turns to FALSE. When the axis reaches the target position, the axis starts decelerating, and
Decelerating turns to TRUE and ConstantVelocity turns to FALSE.

® Done of MC_MoveAbsolute turns to TRUE when the target position is reached. The output
status turns from Discretemotion to Standstill.

® Supported Devices

© AX-series motion controller
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2.1.2.12 MC_ReadAxisError

MC_ReadAxisError reads the error information of axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_ReadAxisEr - MC_ReadAxisError Valid MC_ReadAxisError_instan
—Axis alidf—
ror —{Enable Busyr— Ce(
Error— | Axis : =,
ErrorlD—
axisErort— | Enable : =,
AxisErrorlDp— i =
swendswitchactivel— | Y ahd =
Busy =>,
Error =>,
ErrorlD =>,
AxisError =>,
AxisErrorlD =>,
SWENdSwitchActive => );
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I:::) Timing to Take Effect
Enable Runs the instruction |BOOL TRUE/FALSE -
when Enable (FALSE)
changes from
FALSE to TRUE.
® Outputs
. Output Range
N F Data T
ame unction ata Type (Default Value)
Valid TRUE when the parameter is available BOOL TRUE/FALSE (FALSE)
Busy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
Error TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to SMC_ERROR* SMC_ERROR
Appendix for descriptions. (SMC_NO_ERROR)
AxisError TRUE if an error occurs in the axis BOOL TRUE/FALSE (FALSE)
AxisErrorlD Error codes specified by the vender DWORD Positive or 0 (0)
SWENdSwitchActive TRUE when the axis exceeds the BOOL TRUE/FALSE (FALSE)
software limit

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updatin

g Time

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Valid

® Enable is triggered to TRUE.

® The parameter is available.

® Enable turns from TRUE to FALSE.

® FErrorturns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

Busy

® Enable is triggered to TRUE. ® Enable turns from TRUE to FALSE

® The parameter is available. ® Errorturns to TRUE.
Error An error occurs during the execution of | Execute turns from TRUE to FALSE. (Error
ErrorlD the instruction or the input value of the Code is cleared.)

instruction is incorrect.

AxisError An error occurs in the axis. Errors are cleared.
AxisErrorID
SWENdSwitchActive The axis exceeds the software limit. MC_Reset is ran.

® Timing Diagram of Output Parameter Changes

Enable

Valid |

Busy

Error

Value i W .‘ I

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Axis The specified axis AXIS_REF_SMS* AXIS_REF_SM3 Enable turns to TRUE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© The output SWEndSwitchActive will turn to TRUE once the axis reaches the software limit.

© AxisErrorlD displays the error codes of the servo motor. Taking ASDA-A2-E as an example, when
error codes appear in the display on the servo panel, MC_ReadAxisError requests the servo for
its error code by giving Error Code(0x603F) and the servo’s error code will be displayed on the
monitoring screen of the axis.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example

The following example gives the status read by MC_ReadAxisError when the servo reaches hardware limit.
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MC ReadfxisError_ 0O

TRUE MC ReadAxisError
i ﬁ
UIU o

SM Driwve ETC Delta ASDA A2 —Sixis Valid p=
TRUE == Enable Busy m= Jdsiny

Error =
ErrorID —
BAxisError =
AxisErrorID —
SWEndSwitchActive =~ RN

Errors

Axis Error:

21570 [16#00005447]

FBE Error:
SMC_ERROR.SMC_DI_AXIS_ERROR

When the ASDA-A2-E servo touches the positive hardware limit, “AL015” will be displayed on the servo
panel. You can use MC_ReadAxisError to read the error code. The error code for ALO15 is 0x5442 (refer
to ASDA-A2-E user manual.) AxisErrorID is used to display the error code and will also be displayed on the
monitoring screen of the axis.

® Supported Devices

© AX-series motion controller
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2.1.2.13 MC_CamTableSelect

MC_CamTableSelect selects the cam tables. It is used with MC_Camin.

FB/FC Instruction Graphic Expression ST Language
FB MC_CamTableSel [ MC_CamTableSelect MC_CamTableSelect_instance(
‘Master Done
ect Slave syl | Master : =,

“CamTable Error .-

{Execute ErroriD Slave : =,

Periodic CamTablelD CamTab|e s =

‘MasterAbsolute ’

1SlaveAbsolute Execute : =,
Periodic : =,

MasterAbsolute : =,
SlaveAbsoulte : =,
Done =>,

Busy =>,

Error =>,

ErrorlD =>,
CamTablelD =>);

® Inputs
Setting Val
Name Function Data Type (sz;:ﬂ V:IEZ) Timing to Take Effect
Execute Runs the instruction when |BOOL TRUE/FALSE -
Execute changes from (FALSE)
FALSE to TRUE.
Periodic Periodic mode BOOL TRUE/FALSE Execute turns to TRUE and
(TRUE) Busy is FALSE.
MasterAbsolute The absolute mode of the |BOOL TRUE/FALSE Execute turns to TRUE and
master axis (TRUE) Busy is FALSE.
SlaveAbsoulte The absolute mode of the |BOOL TRUE/FALSE Execute turns to TRUE and
slave axis (TRUE) Busy is FALSE.
® Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
completed
Busy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer | SMC_ERROR ' | SMC_ERROR (SMC_NO_ERROR)
to Appendix for descriptions.
CamTablelD Generate CAM_ID to be MC_CAM_ID*2 MC_CAM_ID
used by CamTablelD of
MC_Camin.
*Note:

1. SMC_ERROR: Enumeration (Enum)
2. MC_CAM _ID: Structure (Struct)
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Output Range (D

Name Function Data Type efault Value)

pCT The internal information POINTER TO BYTE Positive or 0 (0)
described by the cam table

Periodic Periodic mode BOOL TRUE/FALSE(TRUE)

MasterAbsolute MasterAbsolute mode BOOL TRUE/FALSE(TRUE)

SlaveAbsolute SlaveAbsolute mode BOOL TRUE/FALSE(TRUE)

StartMaster The master start position of | LREAL Positive, negative, or 0 (0)
the cam table

EndMaster The master end position of | LREAL Positive, negative, or 0 (0)
the cam table

StartSlave The slave start position of | LREAL Positive, negative, or 0 (0)
the cam table

EndSlave The slave end position of LREAL Positive, negative, or 0 (0)
the cam table

byCompatibilityMode Compatibility mode BYTE Positive or 0 (0)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Done MC_CamTableSelect is completed.
® When Execute turns from TRUE to
FALSE
® |If Execute is FALSE and Done
turns to TRUE, Done will be
TRUE for only one scan cycle and
immediately turn to FALSE.
Busy The instruction is running.
® Done turns to TRUE.
® Errorturns to TRUE.
Error An error occurs during the execution of Execute turns from TRUE to FALSE (Error
ErrorlD the instruction or the input value of the Code is cleared.)
instruction is incorrect.

154



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

® Timing Diagram of Output Parameter Changes

Execute

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master Specifies the AX'S_REF_SM3*1 AXIS_REF_SM3 Execute turns to TRUE and Busy is
master axis. FALSE.
Slave Specifies the AXIS_REF_SM3*1 AXIS_REF_SM3 Execute turns to TRUE and Busy is
slave axis. FALSE.
CamTable | Specifies the MC_CAM_REF*2 MC_CAM_REF Execute turns to TRUE and Busy is
cam table. FALSE.

*Note:

1. AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for the
function block.

2. MC_CAM_REF(FB): This data structure is used as a reference to a cam table.
® Function

© Use MC_CamTableSelect to select the cam table that will be followed.

© Set Execute to TRUE to specify or refresh the cam table. When Done turns to TRUE, CamTablelD is
valid.

© After the master-slave synchronization is completed, the modification of MC_CamTableSelect
parameters can cause changes in the cam.

® After changes the variables of CamTable, the cam mode will be effective immediately.
® The function block must be reboot after changing to the Periodic mode.

® Troubleshooting

If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErroriD (Error
Code) to check the problem.
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® Example

© Example 1: This example explains the impact on cam after changing the Periodic mode.

" Timing Diagram

Position

Master
0

Slave ’\/\/\/\
o a

MC_CamTableSelec |

Execute J

Periodic

Done J

Busy

MC_Camin
Execute

InSync

Busy

EndOfProfile | ‘ ‘ ‘ r

® To change the periodic mode, Periodic of MC_CamTable will be pulled down and turn to
FALSE, while the slave axis remains the periodic mode.

® After rebooting MC_CamTable, the slave axis enters non-periodic mode. The slave axis will
run the last cycle of cam motion, and then EndOfProfile will be kept at TRUE.

© Example 2: This example explains how to switch cam tables.
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2 MC Jog 0
MC_Jog
EH ERQ——
Master —Saxis Busy [~
—{JogForward CommandAborted
—|JogBackward Error -
360 —Velocicy Errorld
360 —Acceleration
3680 —Deceleration
={Jerk
3 MC_CamTableSelect_0
HC_CamTableSelect
EX ENO—
Master —Master Done —
Slave —Hs5lave Busy =
Caz_1 —SCamTable Error [~
—Execute ExrorID[~
I Periodic CamTablelD
FALSE —MasterhAbsolute
FALSE —SlaveAbsolute

4 MC_CamIn_0
MC CamIn
EN ERQ——
Haster —{Master InSyne —
Slave —SSlave Busy -
MC_CamTableSelect_0.Done —Execute Commandiborted -
0 = HasterOffset Error [~
0 =——SlaveOffset ErrorlD -
1 —iMasterScaling End0fProfile -
1 —{SlaveScaling Tappets [~
MC_StartMode.relative —{StarcMode
MC_CanTableSelect_0.CamTableID — CamTableID
100 VelocityDiff
Acceleration
Deceleration
=|Jeck
—|TappetHysteresis
5 MC_CanTableSelect_1
MC_CamTableSelect
EN ENO——
Master —HMaster Done -
Slave —S51ave Busy ~
Cam_Z = CamTable Error [~
—|Execute ErrorlD
Periodic CaxTablelID—
Masteribsolute
SlaveAbsolute
&
MC_CamTableSelect_1.Done MC_CamIn_0.EndOfProfils EXECTUTE
il 11 EX
MC_CamIn_l.Execute := TRUE:
1 MC_CamIn_1
MC_Camln
EN ERO)
Master —=Master InSync
Slave —=51ave Busy
—-|Execute CommandAborted
0 —{MasterOffset Error
0 ——5laveOffsec ErrorID
I —{MasterScaling EndOfProfile
L —SlaveScaling Tappets
MC_StartMode.relative —{StartMods
MC_CanTableSelect_l.CamTablelID — CasTableID
100 ——VelocicyDiff
1 Acceleration
00 —Deceleration
—{Jeck
—TappetHystersesis
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" When MC_CamTableSelect_0.Execute is TRUE and Done changes to TRUE, the
MC_Camlin_0 function block is triggered.

® When MC_Camlin_0.InSync is TRUE, run MC_Jog_0. At this point, the master and slave
axes start to synchronize.

" When MC_CamTableSelect_1.Execute is TRUE, and then MC_Camin_0.EndOfProfile turns
to TRUE, run MC_Camin_1. At this time, the master and slave axes will synchronize based
on the MC_Camin_0 and MC_Camln_1 cam table.

® Supported Devices

© AX-series motion controller
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2.1.2.14 MC_TouchProbe

MC_TouchProbe records an axis position at the time when a trigger event occurs.

FB/FC Instruction Graphic Expression ST Language
FB MC_TouchPr MC_TouchProbe MC_TouchProbe_instan
obe 1Axis Done Ce(
| Trigger Input Busy
{Execute Error Axis: =,
{WindowOnl ErrorlD . L
-Firs.1|3h:|5i[u;u:r RecordedPosition Triggerinput: =,
{LastPosition CommandAborted| Execute : =,
WindowOnly: =,
FirstPosition: =,
LastPosition: =,
Done =>,
Busy =>,
Error =>,
ErrorlD =>,
RecordedPosition =>,
CommandAborted =>);
® Inputs
Setting Val
Name Function Data Type (D::faI:Ig: V:I::) Timing to Take Effect
Execute Runs the instruction when BOOL TRUE/FALSE -
Execute changes from FALSE (FALSE)
to TRUE.
WindowOnly | Activates the scope setting of | BOOL TRUE/FALSE Execute turns to TRUE and
Window. (FALSE) Busy is FALSE.
FirstPosition Define the start position of the | LREAL Negative, positive | Execute turns to TRUE and
Window mask. (User-defined or 0 (0) Busy is FALSE.
unit)
LastPosition Define the last position of the |LREAL Negative, positive | Execute turns to TRUE and
Window mask. (User-defined or 0 (0) Busy is FALSE.
unit)
® Outputs
. Output Range
N Funct Data T
ame unetion Sl LB (Default Value)
Done When the trigger signal is TRUE and |BOOL TRUE/FALSE (FALSE)
the axis position has been recorded
Busy TRUE when the instruction is running | BOOL TRUE/FALSE (FALSE)
Error TRUE when an error occurs within the | BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to SMC_ERROR* SMC_ERROR
Appendix for descriptions. (SMC_NO_ERROR)
RecordedPosition The axis position recorded at the time | LREAL LREAL(0)
of trigger signal being TRUE
CommandAborted TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
interrupted by MC_AbortTrigger
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*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Done The trigger signal is TRUE and the axis
position has been recorded. ® Execute turns from TRUE to
FALSE.
® |f Execute is FALSE and Done
turns to TRUE, Done will be
TRUE for only one scan cycle and
immediately turn to FALSE.
Busy Execute is triggered to be TRUE.
® Done turns to TRUE.
® Error turns to TRUE.
® CommandAborted turns to TRUE.
Error An error occurs during the execution of Execute turns from TRUE to FALSE. (Error
the instruction or the input value of the Code is cleared.)
ErrorlD . N
instruction is incorrect.
CommandAborted The function block is interrupted by
MC_AbortTrigger. ® Execute turns from TRUE to
FALSE.
® |f Execute is FALSE and
CommandAborted turns to TRUE,
CommandAborted will be TRUE
for only one scan cycle and
immediately turn to FALSE.

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3*1 AXIS_REF_SM3 -
axis
Triggerinput Trigger signal TRIGGER_REF*2 TRIGGER_REF Execute turns to TRUE and Busy is
FALSE.
*Note:

1. AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for the
function block.

2. TRIGGER_REF: Structure (STRUCT)

Name

Function

Data Type

Setting Value (Default Value)

iTriggerNum
ber

Trigger channel

INT

0: Touch Probe 1, rising edge
1: Touch Probe 1, falling edge
2: Touch Probe 2, rising edge
3: Touch Probe 2, falling edge

=1

bFastLatching

Trigger signal

BOOL

TRUE: Latching is done in drive
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Name Function Data Type Setting Value (Default Value)
FALSE: Latching is done in motion
controller
(TRUE)

binput Trigger signal when BOOL Trigger signal
bFastLatching=FALSE
bActive Validity of trigger signal BOOL TRUE: Valid (FALSE)

*Note: bActive is the output. Do not input signal.
® Function
© Driver mode

® When using physical axes, it must be set as driver-triggered. bFastLatching must be set to
TRUE, and iTriggerNumber should be configured. (The value cannot be set as default "-1", or
there will be an error in the function block.).

When Execute is TRUE, the function block writes values to 0x60B8 (Touch Probe Function)
based on the setting of iTriggerNumber to open the corresponding Trigger channel.

" If Execute of MC_TouchProbe is TRUE, only the first position value of the trigger signal will
be captured, and the following signal will be ignored, even when bit1 of 0x60B8 is set to 1 to
create multiple triggers.

® Under the drive mode, RecordedPosition reads the values in 0x60BA (Position value positive
edge) and then converts them with the gear ratio.

© Controller mode

® bFastLatching must be set to FALSE, and the trigger signal changes to be controlled by
binput.

® RecordedPosition records the command position and the current command position when
binput triggers signals successfully.

° The MC_TouhcProbe with window mask function
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PLC scan cycle time

™~

Execute

Triggerinput |_| |-

Done

WindowOnly

Position

_____________________________________________________________________________

LastPosition

R

Recorded Position

................................................................................................................

FirstPosition !
1 Recorded Position

Ignored Recorded once Recorded
in the range

® When the signal input is triggered for the first time, the signal is not accepted because the
axis position does not reach the window mask section.

® When the axis position reaches the window mask section, the second triggered input signal is
accepted. The output signal Done turns to TRUE in the next cycle.

® When WindowOnly turns to TRUE, the TouchProbe function does not work immediately and
will take some time to work.

® If the window mask is too small, MC_TouchProbe will not work. The effective range for the
window mask depends on EtherCAT communications and the performance of the encoder
input or the servo drive.

® |f the servo drive does not support the window mask function, an error of
SMC_TP_COULDNT_SET_WINDOW (401) will be reported by the function block. (Delta
ASDA-A2-E has not yet supported WindowsOnly function.)

° Window Mask setting
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® When the axis is set to rotary/modulo, different Window Mask settings will result differently.
The result of setting different FirstPosition and LastPosition is shown in the following figure.

1. FirstPosition < LastPosition

LastPosition LastPosition

Captured

FirstPosition

2. FirstPosition = LastPosition

FirstPosition
Captured FirstPosition

LastPosition

+—r
0

+

FirstPosition

LastFosition

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorID

(Error Code) to check the problem.
¢ Example

© Example 1: This example demonstrates the operation res
controller mode.

ult of using MC_TouchProbe under the

MC TouchFrobe
a EN
5M Driwve Virtual —=BAxis
TRIGGER_test —|TriggerInput
—Execute

RIJE WindowOnly

90 —FirstPosition

180 —LastPosition

MC TouchFrobe 0

RecordedPosition
Commandhiborted

ENO
Done
Busy

Error
ErrorID

TRIGGER_test.bFastlLatching :
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® Timing Diagram

LastF‘osit\on1

FirstPosition
90

Execute

blnput

Done

® When Execute of MC_TouchProbe changes to TRUE, it starts to capture the signal.
Under the controller mode, binput will be the trigger signal.

® At the first activation of the trigger input signal, the axis position is not recorded
because the axis position hasn’t reached the window mask section. The axis has
entered the window mask section when triggered for the second time; therefore, the
position will be recorded in the output RecordedPosition.

© Example 2: This example uses ASDA-A2-E as the driver to demonstrate how MC_TouchProbe uses
the driver as the trigger signal.

MC_TouchFrobe_ O
TRUE MC TouchProbe
01 EN B ENO——
SH_Drive_ETC_Delta_ﬁEDﬁ_Az-ijﬁxis Done —
TRIGGER_test-JjTriggerInput Buavy —
—Execute Error [~
FALSE —{WindowOnly ErrorID —
—FirstPosition RecordedPosition [—
—LastPosition Commandiborted —

TRIGGEE_test.iTriggerNumber :

" Wiring diagram

Power
Switch
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® The trigger signal is from DI13 of Servo Drive CN7 Expansion DI. It can be

configured according to the above wiring diagram.

® The trigger channel must be specified by the function block. The following example

demonstrates with rising edge tri

gger.

MC_TouchProbe

o

MC_TouchProbe

sM_Drive ETC_Delta ASDA &2 —Saxis
TRIGGER test —iTriggerInput
e

FALSE WindowOnly

[ o | FirstPosition  RecordedPosition
[ o ]—LastPosition CommandAborted

21.1 ¥

]
E
5
]

Expression  |MC_TouchPrebe_0.RecordedPosition

Type =0

Current value ‘21.07263 18359375

What do you want to do?

(®) Prepare a new value for the next write or force operation

4% aCaptDesc

= %% aCaptDesc[0]
@ fCaptPosition
4 bCaptureQccured
@ bStartCapturing
@ babortTrigger
@ fFirstCapturePosition
§ flLastCapturePositon
@ bCaptureWindowdctive
@ blatchInController

ARRAY [0..7] OF SMC3_CaptureDescription

SMC3_CaptureDescription
LREAL

BOOL

BOOL

BOOL

LREAL

LREAL

BOOL

BOOL

21.0726318359375

F

® When the signal on DI13 of the servo is triggered, MC_TouchProbeOutputsDone will be
TRUE. At the same time, MC_TouchProbe reads the value stored in the object 0Ox60BA(Touch
Probe Pos1 Pos Value). After being converted with the gear ratio, the value will be stored in
the axis parameter fCaptPosition, which will be output by RecordedPosition.

[ i1 CH1 [can] cane ~ []32 bit
1ndE::|Dx6EIEA|SuI+II |
&t 2762032

B

Scaling
Invert direction

16520000 increments <=> motar turns
1 motor turns <=> gear output turns
1 gear output turns <= units in application

® Since the gear ratio is set to 0x20000: 1, when the driver is rising edge triggered, the value in
0x60BA must be divided with 0x20000. The signal is triggered by the 2762032 index pulses,

so the recorded position is 21.0726318359375(2762032 / 131072).

® Supported Devices

© AX-series motion controller

165



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

2.1.2.15 MC_AbortTrigger

MC_AbortTrigger aborts the instruction MC_TouchProbe which are intended to capture trigger events.

FB/FC Instruction Graphic Expression ST Language
FB MC_AbortTrig MC_AbortTrigger 5 MC_AbortTrigger_instan
< Axis one
ger | TriggerInput Busy Ce(
{Execute Error AXis : =,
ErrorlD )
" | Triggerinput : =,
Execute: =,
Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
Execute Runs the instruction when BOOL TRUE/FALSE -
Execute changes from FALSE (TRUE)
to TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
Done TRUE when the trigger eventis |BOOL TRUE/FALSE (FALSE)
aborted
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErroriD Records the error code. Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Done

The capture operation is stopped.

® Execute turns from TRUE to FALSE.

® If Execute is FALSE and Done turns
to TRUE, it will be TRUE for only one
scan cycle and immediately turn to
FALSE.

Busy

Execute turns to TRUE.

® Done turns to TRUE.

® FErrorturns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Error An error occurs during the execution of the
ErrorD instruction or the input value of the instruction * Execute turns from TRUE to FALSE
rror is incorrect. (Error Code is cleared.)

® Timing Diagram of Output Parameter Change

Exec ute

Done

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Axis The specified AXIS_REF_SM3*1 AXIS_REF_SM3 Execute turns to TRUE and
axis Busy is FALSE.

Triggerinput Specifies the TRIGGER_REF*2 TRIGGER_REF Execute turns to TRUE and
reference to the Busy is FALSE.
source of the
trigger signal.

*Note:

1. AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for the
function block.

2. TRIGGER_REF: Structure(STRUCT).

Name Function Data Type Setting Value (Default Value)

iTriggerNumber Trigger channel INT 0: Touch Probe 1, rising edge
1: Touch Probe 1, falling edge
2: Touch Probe 2, rising edge
3: Touch Probe 2, falling edge
-1

bFastLatching Trigger signal BOOL TRUE: Latching is done in drive
FALSE: Latching is done in motion
controller
(TRUE)

binput Trigger signal when BOOL Trigger signal

bFastLatching=FALSE

bActive Validity of trigger signal BOOL TRUE: Valid

(FALSE)

*Note: bActive is the output. Do not input signal.
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® Function

© MC_AbortTrigger is used to absorb the operation that are connected to MC_AbortTrigger.

© The touch probe operation to abort is determined by Axis and Triggerinput in the instruction.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorID

(Error Code) to check the problem.

¢ Example

This example demonstrates the operations of MC_AbortTrigger and MC_TouchProbe.

5M Drive Virtual —S
TRIGGER_test —=

MC TouchProbe 0
MC TouchFrobe

EN ENO
BAxis Done
TriggerlInput Busy
Execute Error
WindowoOnly ErrorlID
FirstPosition RecordedPosition
LastPosition Commandhborted

MC_AbortTrigger 0

|
I

SM Drive Virtual —=
TRIGGER_ test —=

MC_AbortTrigger

EN ENQ——
AxXls Done —
Triggerlnput Busy —
Execute Error —
ErrorID—

TRIGGER_test.bFastlLatching := FALSE;

© Timing Diagram

MC_TouchProbe
Execute

Trigger Signal

Done

CommandAborted

Busy

MC_AbortTrigger
Execute

Done

Busy
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® When a rising edge is detected on Execute of MC_AbortTrigger, CommandAborted of
MC_TouchProbe turns to TRUE.

® If a rising edge is detected on Execute of MC_AbortTrigger when Done of MC_TouchProbe
turns to TRUE, an error of SMC_AT_TRIGGERNOTOCCUPIED (410) will be reported by
MC_AbortTrigger.
¢ Supported Devices

© AX-series motion controller
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2.1.2.16 MC_DigitalCamSwitch

MC_DigitalCamSwitch switches a motor on or off according to the axis position.

FB/FC Instruction Graphic Expression ST Language
FB MC_DigitalCam _ MC_DigitalCamSwitch _ MC_DigitalCamSwitch_ins
Switch ::;mps Inoperaéi: tance(
:$$11inm ErrErJrrrI[:; AXiS -5
“Enable SwitchComupted Switches : =,
"EnableMask
{TappetMode Outputs: =,
TrackOptions: =,
Enable: =,
EnableMask: =,
TappetMode: =,
InOperation =>,
Busy =>,
Error =>,
ErrorlD =>,
SwitchCorrupted => );
® Inputs
Name Function Data Type Setting Value (Default Value) Timing to
Take Effect
Enable Runs the BOOL TRUE/FALSE (FALSE) -
instruction when
Enable changes
from FALSE to
TRUE.
EnableMask Enables the DWORD Positive or 0 (16#FFFFFFFF) Enable turns
different tracks. to TRUE
TappetMode | Defines the MC_TAPPETMODE* 0: tp_mode_auto Enable turns
positions for the 1: tp_mode_demandposition to TRUE
position-defined 2: tp_mode_actualposition
calculation of the (tp_mode_auto)
tappets.

*Note: MC_TAPPETMODE: Enumeration (Enum)

® Outputs
Name Function Data Type Output Range (Default Value)

InOperation TRUE when the track and BOOL TRUE/FALSE (FALSE)
instruction is activated

Busy TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction

Error TRUE if an error occurs BOOL TRUE/FALSE (FALSE)

ErrorlD Records the error code. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
descriptions.

SwitchCorrupted When the switch action is INT Positive, negative, or 0 (-1)
operated abnormally, the
output value will not be —1.

170



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
InOperation The track and instruction is activated. Enable turns to FALSE
Busy The instruction is running.
® Enable turns to FALSE.
® Errorturns to TRUE.
Error An error occurs during the execution of Execute turns from TRUE to FALSE (Error
ErrorlD the instruction or the input value of the Code is cleared.)
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

Enable

INOperation

Busy

Emor

® Inputs/Outputs

. . Timing to
Name Function Data Type Setting Value Take Effect
Switches Switch-related MC_CAMSWITCH_REF*2 MC_CAMSWITCH_REF When Enable
parameters turns to TRUE
Outputs Output signals of [ MC_OUTPUT_REF ARRAY [1..32] OF When Enable
track BOOL(FALSE) turns to TRUE
TrackOptions Compensation MC_TRACK_REF ARRAY [1..32] OF When Enable
and Hysteresis MC_TRACK_TR 3 turns to TRUE
parameters for
the cam track.
Axis The specified AXIS_REF_SM3*1 AXIS_REF_SM3 When Enable
axis turns to TRUE
*Note:

1. AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for the

function block.

2. MC_CAMSWITCH_REF: Structure (STRUCT)

Setting Value
N Functi Data T
ame unetion ata Type (Default Value)
NoOfSwitches | Specify the number of BYTE Positive or 0 (0)
switches.
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Setting Value
N Functi Data T
ame unction i (Default Value)
CamSwitchPtr | Points to the first POINTER TO POINTER TO
element of the MC_CAMSWITCH_TR MC_CAMSWITCH_TR (0)
MC_CAMSWITCH_TR
array

*Note: MC_CAMSWITCH_TR: Structure (STRUCT)

Setting Value

N F i Data T
ame unction ata Type (Default Value)

TrackNumber Specify the track for the INT Positive, negative, or 0 (0)
operation of tappets.

FirstOnPosition Switch ON when the axis LREAL POINTER TO
passes. MC_CAMSWITCH_TR(0)

LastOnPosition Switch OFF when the axis LREAL Positive, negative, or 0 (0)
passes.

AxisDirection The switch is active only INT Positive, negative, or 0 (0)

when the axis is moving in the
specified direction.

CamSwitchMode Switch mode INT Positive, negative, or 0 (0)
Duration How long the switch is on. TIME Positive or 0 (0)

bOn Internal variables BOOL TRUE/FALSE (FALSE)
CounterOff Internal variables INT Positive or 0 (0)

3. MC_TRACK_TR: Stucture(STRUCT)

Name Function Data Type Setting Value (Default Value)

OnCompensation Compensation time with which the | LREAL Positive, negative, or 0 (0)
switch is turned on. (Unit: Sec.)

OffCompensation Compensation time with which the | LREAL Positive, negative, or 0 (0)
switch is turned off. (Unit: Sec.)
Hysteresis Hysteresis interval LREAL Positive, negative, or 0 (0)
® Function

© EnableMask is a 32-bits bool type parameter used to enable different tracks. The smallest valid bit
indicates the first track. For example, if you want to disable the third track, the input value will be
16#FFFFFFFB.

° MC_CAMSWITCH_REF defines switches for digital cam. NoOfSwitches calculates the number of
switching positions. CamSwitchPtr is a pointer on an array of MC_CAMSWITCH_TR.

° MC_CAMSWITCH_TR specifies the positions of tappets.

® TrackNumber specifies the output number.
® FirstOnPosition specifies the switch-on position of the output.

® LastOnPosition specifies the switch-off position of the output (when CamSwitchMode = 0).
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® AxisDirection = 0: Output is switched in both directions. AxisDirection = 1: Only positive
direction. AxisDirection = 2: Only negative direction.

® Switch is OFF at LastOnPosition when CamSwitchMode = 0. Switch is OFF after the time set
in Duration when CamSwitchMode = 1.

® Duration defines when the switch will be turned off after it is turned on. Only works when
CamSwitchMode = 1.

© MC_TRACK_REF is the Structure for managing the tracks, which contains OnCompensation,
OffCompensation and Hysteresis.

® OnCompensation is set for the delay of switch-on. If the input value is positive, switching to
ON will be delayed, while an early switch-on can be set with a negative input value. The time
is given in seconds. For example, if OnCompensation is set to 0.01, switching to ON will be
delayed for 0.1s.

® OffCompensation is set for the delay of switch-off. If the input value is positive, switching to
OFF will be delayed, while an early switch-off can be set with a negative input value.

Resulting outputwith delay
;W\lhDul delay
/
Switch01
125 250
ms ms
AR T T T T TN N NN SN NN NN NN NN -
I | L | 1 I T I I | | T T I L Lt
’\ 2000 2500 3000 /
F{esulling pOS\[IDﬂ is depending on the actualvelocity

® The interval for Hysteresis is set to avoid switching errors and the specified axis position must
exceed the interval, so the switch will continue with the next action. The unit of Hysteresis is
user-defined.

© Output will be switched to ON with all AxisDirection settings as long as the axis position is in the
range.

© Multiple switch modes are allowed to be set in a single Track.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

® Example

© Example 1: This example demonstrates the use of 2 switches in the same Track in
MC_DigitalCamSwitch.

Parameter Type Switch1 Switch2
TrackNumber INT 1 1
FirstOnPosition [u] REAL 200 400
LastOnPosition [u] REAL 300 -

AxisDirection INT 0=Both 0=Both
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Parameter Type Switch1 Switch2
CamSwitchMode INT 0=Position 1=TIME
Duration TIME - 2500ms

MC DigitalCamSwitch O
MC DigitalCamSwitch
} EN ENO|—|
SM Drive Virtual X —SAxis InOperation
MC_CAMSWITCH REF 0 = Switches Busy —
MC OUTPUT REF 0 —=0utputs Error —
MC TRACE REF (0 —=TrackOptions ErrorID
El —Enable SwitchCorrupted —
168 FFFFFFFF — EnableMask
1 TappetMode

® Timing Diagram

IO el

MC_DigitalCamSwitch

POt ON L e
300

Enable

Trackl

i

a4

® When the axis reaches the position 200, Switch1 on Track1 will turn ON, and Switch

will turn OFF when the axis position reaches 300.

® Switch1 turns on again when the position reaches 400, and Switch1 turns off after

2500ms.

used in MC_DigitalCamSwitch.

© Example 2: This example demonstrates the operation result of OnCompensation/ OffCompensation

Parameter Type Switch1 Switch2
TrackNumber INT 1 2
FirstOnPosition [u] REAL 100 100
LastOnPosition [u] REAL 200 200
AxisDirection INT 0=Both 0=Both
CamSwitchMode INT 0=Position 0=Position
Duration TIME - -
OnCompensation LREAL -01 0
OffCompensation LREAL 0.2 0
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n En
SM Drive Virtual X —SAxis
MC_CAMSWITCH REF 0 —={Switches
MC OUTFUT REF 0 —=Outputs
MC TRACK REF (0 —-=TrackOptions
El1 —Enables
164#FFFFFFFF —EnableMask
1 — TappetMode

SwitchCorrupted

MC DigitalCamSwitech 0
MC DigitalCamSwitch
ENO+—
InOperation —
Busy —

Error |~

ErrorlD

® Timing Diagram

Position )

MC_DigitalCamSwitch

Enable

Track1

Track2

0.1sec

® Switch1 on Track1 and Switch2 on Track2 turn on when the position reaches 100
and turn off when it reaches 200. OnCompensation = -0.1 for Switch1 means turning
on 0.1 seconds earlier, and OffCompensation = 0.2 means turning off 0.2 second

later.

° Example 3: This example demonstrates the operation result of Hysteresis used in

MC_DigitalCamSwitch.

Parameter Type Switch1
TrackNumber INT 1
FirstOnPosition [u] REAL 90
LastOnPosition [u] REAL 95
AxisDirection INT 0=Both
CamSwitchMode INT 0=Position
Duration TIME -
Hysteresis LREAL 10

MC DigitalCamSwitch 0
MC DigitalCamSwitch
[ EN ENO—]
SM Drive Virtual X —Saxis InOperation—
MC_CAMSWITCH REF 0 = Switches Busy —
MC OUTPUT_REF_0 ——S0Outputs Error
MC TRACE REF 0 —=TrackOptions ErrorID
El —Enable SwitchCorrupted —
168 FFFFFFFF — EnableMask
1 1 TappetMode

175



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

® Timing Diagram

Position

MC_DigitalCamSwitch

Track?

® The FirstOnPosition and LastOnPosition of Switch 1 on Track1 are set to 90 and 95
respectively with Hysteresis set to 10, which means the switch will be turned off after
the axis position passing the interval (80—100).

® Track 1 is switched to ON when the axis reaches position 90 and not able to be
switched to OFF at position 95 until the axis passes the hysteresis interval.

® When the axis reverses to position 95, the switch will be turned ON again. The switch
stays turning on for the reason that the axis position stays within the hysteresis
interval (105-85).

® Supported Devices

© AX-series motion controller
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2.1.2.17 SMC_BacklashCompensation

SMC_BacklashCompensation is used to compensate for the backlash of gears.

FB/FC Instruction Graphic Expression ST Language
FB SMC_Backlash | [ SHCEReRaCompersation . | SMC_BacklashCompensation_instance(
Compensation | =i “ESE | Master : =,
= T Slave =,
e bExecute : =,
fBacklash : =,
fCompensationVel : =,
fCompensationAcc : =,
fCompensationDec : =,
fCompensationderk : =,
eBacklashMode : =,
eBacklashStartState : =,
bBusy =>,
bCommandAborted =>,
bError =>,
iErrorlD =>,
bCompensating => );
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect
bExecute Runs the instruction |BOOL TRUE/FALSE (FALSE) -
when Execute
changes from FALSE
to TRUE.
fBacklash The backlash LREAL Positive, negative, or 0 bExecute
distance to be changes from
compensated FALSE to TRUE.
fCompensationVel The speed when LREAL Positive or 0 bExecute
compensating for changes from
backlash FALSE to TRUE.
fCompensationAcc The acceleration LREAL Positive or 0 bExecute
when compensating changes from
for backlash FALSE to TRUE.
fCompensationDec The deceleration LREAL Positive or 0 bExecute
when compensating changes from
for backlash FALSE to TRUE.
fCompensationJerk The jerk when LREAL Positive or 0 bExecute
compensating for changes from
backlash FALSE to TRUE.
eBacklashMode The backlash SMC_BACKL |-1: SMC_BL_NEGATIVE bExecute
compensation mode ASH_MODE*1 0: SMC_BL_OFF changes from
1: SMC_BL_POSITIVE FALSE to TRUE.
2: SMC_BL_AUTO
(SMC_BL_AUTO)

177



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

. Setting Value Timing to
N Funct Data T
ame unction i b (Default Value) Take Effect
eBacklashStartState The start condition of | SMC_BACKL |-1: bExecute
the axis ASH_STARTS | SMC_BL_START_NEGAT changes from
TATE 2 IVE FALSE to TRUE.

0: SMC_BL_START_NONE
1:
SMC_BL_START_POSITIVE
(SMC_BL_START_NONE)

*Note:
1. SMC_BACKLASH_MODE: Enumeration (Enum)
2. SMC_BACKLASH_STARTSTATE: Enumeration (Enum)

® Outputs
. Output Range
N Funct Data T
ame unction =l (Default Value)
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bCommandAborted TRUE when the function block is BOOL TRUE/FALSE (FALSE)
interrupted by another synchronous
function block
bError TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErroriD Records the error code. Refer to SMC_ERROR
Appendix for descriptions. (SMC_NO_ERROR)
bCompensating TRUE when compensating for BOOL TRUE/FALSE (FALSE)
backlash

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bBusy The instruction is running.
® bError turns to TRUE.

® bCommandAborted turns to TRUE.

bCommandAborted
® MC_GearOut is run. ® bExecute turns to FALSE.
® The instruction is aborted. ® If bExecute is FALSE and
bCommandAborted is TRUE,
® The function block instruction is bCommandAborted will immediately
aborted by MC_Stop. change to FALSE after maintaining a
TRUE state for a scan cycle.
bError An error occurs during the execution of bExecute turns to FALSE. (Error Code is
ErrorlD the instruction or the input value of the cleared.)

instruction is incorrect.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bCompensating Backlash compensation is undergoing. Backlash compensation is not performed.

® Timing Diagram of Output Parameter Changes

bExecute

bBusy |

bCommandAborted

bError

® Inputs/Outputs

Name Function Data Type

Setting Value Timing to Take Effect

Master The specified
master axis

AXIS_REF_SM3 | bExecute turns to TRUE and bBusy is
FALSE.

Slave The specified
slave axis

AXIS_REF_SM3 bExecute turns to TRUE and bBusy is
FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for

the function block.

® Function

© SMC_BacklashCompensation can be used to compensate for the backlash of drive belt devices or

the transmission box.

© SMC_BACKLASH_MODE

Compensation mode

Description

SMC_BL_NEGATIVE

Backlash compensation is performed when the
axis is running in the negative direction.

SMC_BL_OFF

No backlash compensation

SMC_BL_POSITIVE

Backlash compensation is performed when the
axis is running in the positive direction.

SMC_BL_AUTO

Backlash is compensation regardless of the
direction in which the axis is running.

© SMC_BACKLASH_STARTSTATE

The Initial State of the
Master and Slave Axes

Description

TIVE slave.

SMC_BL_START_NEGA | Reverse traction is initially applied to the slave axis by the master

SMC_BL_START_NONE | No traction is initially applied to the slave axis by the master slave.
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The Initial State of the
Master and Slave Axes

Description

IVE

SMC_BL_START_POSIT

Positive traction is initially applied from the shaft to the main shaft.

© When SMC_BacklashCompensation is executed, even if the master axis is stationary, the
function block will first perform compensation based on the MC_BL_START_NONE and
SMC_BACKLASH_MODE, and bCompensating will not turn to TRUE.

The Initial State
of the Master and
Slave Axes

Compensation
Mode

Behavior Pattern

SMC_BL_START_
NONE

SMC_BL_POSIT
IVE

When the function block starts, but the master axis is
stationary, the slave axis will compensate positively
to the set value of fBacklash. Assuming fBacklash
=10, after the function block starts, the master axis
position = 0, and the slave axis position = 5.

SMC_BL_NEGAT
IVE

When the function block starts but the master axis is
stationary, the slave axis will compensate negatively
to the set value of fBacklash. Assuming fBacklash

= 10, after the function block starts, the master axis
position = 0, and the slave axis position = -10.

SMC_BL_START P
OSITIVE

SMC_BL_NEGAT
IVE

When the function block starts but the master axis is
stationary, the slave axis will compensate positively

to the set value of fBacklash. Assuming fBacklash

= 10, after the function block starts, the master axis

position = 0, and the slave axis position = 10.

SMC_BL_START_
NEGATIVE

SMC_BL_POSIT
IVE

When the function block starts but the master axis is
stationary, the slave axis will compensate positively

to the set value of fBacklash. Assuming fBacklash

= 10, after the function block starts, the master axis

position = 0, and the slave axis position = 5.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example

This example illustrates the backlash compensation behavior of SMC_BacklashCompensation based on the

following settings.
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MC_MoveVelocity 1

MC MoveVelocity

EN ENC
Axis InVelocity
Execute Busy
Velocity Commandiborted
Acceleration Error
Deceleration ErrorlD
Jerk

Direction

MC_MoveVelocity 0
TRUE MC MoveVelocity
11 EN - ENO
Master —SAxis InVelocity — Master —5
El —|Execute Busy — EZ —
50 —Velocity Commandiborted — 50—
100 —jAcceleration Error — 100 —
100 —Deceleration ErrorlD— 100 —
1000 —(Jerk 1000 —
po3itive —Directicn negative —
SMC_BacklashCompensation_ 0
TRUE SMC BacklashCompensation
[ EN B ENO——
Master —|Master bBusy —
Slave —Ss1lave bCommandiborted —
—|bExecute bError —
10 —fBacklash iErrorID—
10 —fCompensationVel bCompensating [~
80 —(fCompensationfcc
30 —fCompensationDec
800 —{fCompensationderk
SMC_BL_AUTQ —jeBacklashMode
SMC BL_START POSITIVE —|eBacklashStartState

© Timing Diagram

SMC_BacklashCompensation

Axis Positon

0
Master

Slave

Axis Velocity

Master ©

Slave ©

MC_MoveVelocity 0
bExecute

MC_MoveVelocity_1

bExecute

bExecute |

bCompensation

1. Run the SMC_BacklashCompensation first, then move forward, and then reverse to

observe the backlash compensation.

2. Since the SMC_BACKLASH_MODE is set to SMC_BL_AUTO and the
SMC_BACKLASH_STARTSTATE is set to SMC_BL_START_POSITIVE, the slave axis will

not perform the compensation first.

3. The MC_MoveVelocity 0 is performed first, at which point the positive motion is carried out.
Since the master axis applies positive traction to the slave axis at the beginning, there is no

need to compensate the backlash.
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4. The MC_MoveVelocity 1 is performed immediately after performing MC_MoveVelocity 0.
The negative motion begins. At this time, the backlash affects the synchronization of the
slave axis, so SMC_BacklashCompensation starts the backlash compensation, and the
function block will move 10 distances in reverse in advance at the command position of
the slave axis. After compensation, the actual master and slave axes are synchronized.
bCompensating is TRUE during the period of backlash compensation.

¢ Supported Devices

© AX-series motion controller
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2.1.2.18 SMC3_ETC_ReadParameter_CoE
SMC3_ETC_ReadParameter_CoE reads the slave object dictionary. (Applies to SM3_Drive ETC library)

FB/FC Instruction Graphic Expression ST Language
FB SMC3_ETC_ReadParam = SMC3_ETC_ReadParameter_CoE_i
eter CoE e el | nstance (
Eiﬂ}:s.llnsiaxlndex =1 =10] uleana:\el:nr:gUt;E XEXeCute: s
dv.'ErroErérDrgf: XAbort:=,
uilndex:=,
usiSublndex:=,
Axis:=,
xDone=>,
xBusy=>,
XError=>,
usiDataLength=> ,
dwValue=>,
dwErrorCode=>,
eError=>);
® Inputs
. Data Setting Value Timing to
N Funct
ame unction Type (Default Value) Take Effect
xExecute Runs the instruction when BOOL TRUE/FALSE -
xExecute changes from FALSE (FALSE)
to TRUE.
xAbort Stop reading parameters. BOOL TRUE/FALSE xExecute changes
(FALSE) from FALSE to
TRUE.
uilndex Object dictionary index UINT Positive or 0 xExecute changes
from FALSE to
TRUE.
usiSublndex Object dictionary subindex USINT Positive or 0 xExecute changes
from FALSE to
TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
xDone TRUE when the parameter | BOOL TRUE/FALSE (FALSE)
reading is complete
xBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running
xError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
usiDataLength The length of the data read | USINT TRUE/FALSE (FALSE)
The unit is byte.
dwValue Read the value of the DWORD Positive or 0 (0)
parameter.
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Refer to Appendix for
descriptions.

Name Function Data Type Output Range (Default Value)
dwErrorCode SDO error code DWORD Positive or 0 (0)
eError Records the error code. SMC3_ETC_CO_ERROR

(SMC3_ETC_CO_NO_ERROR)

*Note: SMC3_ETC_CO_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
xDone xExecute turns to TRUE.
XxExecute turns to FALSE.
XError turns to TRUE.
xBusy xExecute turns to TRUE.
XxExecute turns to FALSE.
XxError turns to TRUE.
usiDataLength xDone turns to TRUE.
XxExecute turns to FALSE.
XError turns to TRUE.
dwValue xDone turns to TRUE.
xExecute turns to FALSE.
XxError turns to TRUE.
xError An error occurs during the execution of xExecute turns to FALSE. (dwErrorCode and
the instruction or the input value of the error codes are cleared.)
dwErrorCode ) .
instruction is incorrect.
eError

® Timing Diagram of Output Parameter Changes

xExecute

xAbort

xDone

xBusy

xErmror

® Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3 | xExecute turns to TRUE and xBusy is
master axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© Use SMC3_ETC_ReadParameter_CoE to read the EtherCAT Object Dictionary.
© To set the range of uilndex and usiSublndex, refer to the slave manual.

® Troubleshooting

© If an error occurs while running the instruction, xError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.
¢ Example

This example shows how to use SMC3_ETC_ReadParameter_CoE to read the values of the 0x6060 (mode
setting) object in a drive.

SMC3_ETC_ReadParameter_ CoE_0

SHC?-_ETC_H&adParamerer_CH
i = xExecute xDone =~
FALSE [Lgp#:\slslan xBusy = Ve
1646060 —uilndex XError f=
1 —jusiSubIndex usiDataLength —
SM Drive ETC Delta ASDA A2 —“axis dwValue [~
dwErrorCode — [ 08 |
eError [~ [SMCS_EIC ©

© The following figure shows the parameters of 0x6060 object dictionary.

Object 6060,: Modes of operation

INDEX 6060,

Name Modes of operation

Object Code VAR

Data Type INTEGERS

Access RW

PDO Mapping Yes

Value Range INTEGERS

Default Value 0

Comment 0: Reserved
1: Profile position mode
3: Profile velocity mode
4: Profile torque mode
6: Homing mode
7: Interpolated position mode
8: Cyclic synchronous position mode
9: Cyclic synchronous velocity mode
10: Cyclic synchronous torque mode

¢ Supported Devices

© AX-series motion controller
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2.1.2.19 SMC3_ETC_WriteParameter_CoE
SMC3_ETC_WriteParameter_CoE writes to the slave object dictionary. (Applies to SM3_Drive ETC library)

FB/FC Instruction Graphic Expression ST Language
FB SMC3_ETC_WritePar e WrePaa e o SMC3_ETC_WriteParameter_CoE_in
ameter_CoE . ‘oL | stance (
locsumindex <" +-0] averorcacd— | XExecute:=
—lusiDataLength eErrorf—
—Jdwvalue xAbort:=,
uilndex:=,
usiSublndex:=,
usiDatalLength:=,
dwValue:=,
Axis:= ,
xDone=>,
xBusy=>,
XError=>,
dwErrorCode=> ,
eError=>);
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect
xExecute Runs the instruction when BOOL TRUE/FALSE -
xExecute changes from FALSE to (FALSE)
TRUE.
xAbort Stops writing parameters. BOOL TRUE/FALSE xExecute
(FALSE) changes from
FALSE to
TRUE.
uilndex Object dictionary index UINT Positive or 0 xExecute
changes from
FALSE to
TRUE.
usiSublndex Object dictionary subindex USINT Positive or 0 xExecute
changes from
FALSE to
TRUE.
usiDataLength The length of the data read USINT Positive or 0 xExecute
The unit is byte (Range 1-4) changes from
FALSE to
TRUE.
dwValue The value of the parameter to write | DWORD Positive or 0 xExecute
changes from
FALSE to
TRUE.
® Outputs
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. Output Range
N Funct Data T
ame unction i (Default Value)
xDone TRUE when writing parameter is | BOOL TRUE/FALSE (FALSE)
complete
xBusy TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
xError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
dwErrorCode | SDO error code DWORD Positive or 0
eError Records the error code. Refer to SMC3_ETC_CO_ERROR
Appendix for descriptions. (SMC3_ETC_CO_NO_ER
ROR)

*Note: SMC3_ETC_CO_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
xDone xExecute turns to TRUE.
® xExecute turns to FALSE.
® xError turns to TRUE.
xBusy XxExecute turns to TRUE.
® xExecute turns to FALSE.
® xError turns to TRUE.
xError An error occurs during the execution of xExecute turns to FALSE. (dwErrorCode and
the instruction or the input value of the error codes are cleared)
dwErrorCode . L
instruction is incorrect.
eError

® Timing Diagram of Output Parameter Changes

XxExecute

xDone

xBusy

xAbort

XError

® Inputs/Outputs

Name

Function Data Type

Setting Value

Timing to Take Effect

Axis

The specified
master axis

AXIS_REF_SM3
FALSE.

xExecute turns to TRUE and xBusy is
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*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© Use SMC3_ETC_WriteParameter_CoE to write to the EtherCAT Object Dictionary.
© To set the range of uilndex and usiSublndex, refer to the slave manual.

® Troubleshooting

© If an error occurs while running the instruction, xError will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example

This example shows how to use SMC3_ETC_WriteParameter_CoE to write values to the 0x6060 (mode
setting) object in a drive.

SMC3_ETC WriteParameter CoE_0

SMC3_ETC_WriteParameter CoE

iyl — xExecute xDone =
ANl = xAhort xBusy = REIfg
16#6060 —uilIndex XError = Ry
1 —usiSubIndex dwErrorCode [ 0 |
1 —|usiDatalength eError |— [SMC3_EIC C
1 —dwValue
SM Drive ETC Delta ASDA A2 —“axis

© The following figure shows the parameters of 0x6060 object dictionary.
Object 6060,: Modes of operation

INDEX 6060,

Name Modes of operation
Object Code VAR

Data Type INTEGERS
Access RW

PDO Mapping Yes

Value Range INTEGERS

Default Value 0

Comment 0: Reserved

1: Profile position mode

3: Profile velocity mode

4: Profile torque mode

6: Homing mode

7: Interpolated position mode

8: Cyclic synchronous position mode
9: Cyclic synchronous velocity mode
10: Cyclic synchronous torque mode

¢ Supported Devices

© AX-series motion controller
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2.1.2.20 MC_SetOverride

MC_SetOverride changes the target axis speed by overriding control factors.

FB/FC Instruction Graphic Expression ST Language
FB MC_SetOverride i MC_SetOverride(
MC_SetOverride
—{xis Enabledf— [ AXiS:=,
:g:ﬁ:l:ctor = 1] EBrT'?r: Enable:= s
ez = =PI | VelFactor:=,
AccFactor:=,
JerkFactor:=,
Enabled=>,
Busy=>,
Error=>,
ErrorlD=>);
® Inputs
Setting Val
Name Function Data Type (D:fa::ﬁ V:IEZ) Timing to Take Effect
Enable Runs the instruction when BOOL TRUE/FALSE -
Enable changes from FALSE (FALSE)
to TRUE.
VelFactor Velocity factor (Unit: %) LREAL 0-1(1) Enable turns to TRUE.
AccFactor | Acceleration factor (Unit: %) |LREAL 0-1 (1) Enable turns to TRUE.
JerkFactor | Jerk factor (Unit: %) LREAL 0-1 (1) Enable turns to TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
Enabled TRUE when processing the BOOL TRUE/FALSE (FALSE)
control
Busy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
Error TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

Enabled

Enable is triggered to TRUE.

® Enable turns to FALSE.

® FErrorturns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
Busy Enable is triggered to TRUE.
® Enable turns to FALSE.
® Errorturns to TRUE.
Error An error occurs during the execution of the Enable turns to FALSE.
instruction or the input value of the instruction
ErrorlD o
is incorrect.

® Timing Diagram of Output Parameter Changes

Enable

Enabled

Busy

Error

® Inputs/Outputs

Name

Function Data Type Setting Value

Timing to Take Effect

Axis

The specified AXIS_REF_SMB* AXIS_REF_SM3
axis

Enable turns to TRUE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© This function is supported in SoftMotion V4.16.0.0 or later.

© The target velocity can be calculated by the following formula.

New Target Velocity = Current Target Velocity x The Override Factor

© When Enable is TRUE, the inputs of VelFactor, AccFactor, and JerkFactor can be continuously
updated.

© When an error occurs, VelFactor, AccFactor, and JerkFactor will not change.

© You can temporarily stop the motion axis by setting the VelFactor value to 0. When VelFactor is set to
0, the target speed will be changed to 0, and the axis will slow down to 0 and remain controlled.

© This function cannot change the velocity of the slave axis in the synchronous motion of the master
and slave axes.

© This function does not change the velocity of a single axis in the axis group movement.
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® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

® Example

The following example explains how to use MC_SetOverride to change the velocity.
MC_MoveVelocity 0
MC MoveVelocity

EN ENCO—
SM Drive ETC Delta ASDR A2 —Saxis InVelocity
—Execute Busy [~
Velocity Active —
Acceleration CommandAborted —
8§00 — Deceleraticon Error [~
0 —Jerk ErrorID [
—Direction
—BufferMode

MC_SetOverride_0

MC_SetOverride
EN ENO——
SM Drive ETC Delta ASDR A2 —Saxis Enabled —
—Enable Busy —
0.5 VelFactor Error —
1 —AccFactor ErrorID—
1 —JerkFactor

© Timing diagram
Velocity

300

. ' Time
MC_MoveVelocity

Execute

InVelocity

Busy i

Active

MC_SetOverride ; !

Enable

Enabled

Busy
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1. When the MC_MoveVelocity reaches the target speed, the MC_SetOverride starts,
MC_SetOverride.VelFactor is set to 0.5, MC_SetOverride instruction will change the target
speed from 600 to 300. When the MC_MoveVelocity's target speed reaches the new target
speed of 300, MC_MoveVelocity.InVelocity turns to TRUE.

2. When MC_SetOverride.Enable is set to FALSE, the target speed of the axis remains
unchanged at 300.

® Supported Devices

© AX-seriers motion controllers
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2.2 DL_MotionControl
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2.2.1 Motion Control Instructions

Motion instructions generally refer to the ability to control the motor to move after the instruction is run. The
function blocks used in this section are from the library "DL_MotionControl*" and the function blocks used can be
synchronized with the driver, so when setting the axis, select the synchronous axis.

For setting up the synchronous axis, refer to Section 7.4 in the AX-3 Series Operation Manual.

*Note:

® When the version of SM3_Basic is not V4.6.1.0 to match with V1.1.0.0 and earlier, an error "Type 'xxxxxx' is
not equal to type 'Axis'VAR_IN_OUT 'AXIS_REF_SM3" will appear when compiling. Change the Softmotion
library version to V4.6.1.0.

® W3 firmware version V1.0006 slave devices are supported in V1.4.0.0 and V1.0006.
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2.2.1.1 DMC_TorqueControl

DMC_TorqueControl controls the torque that applied to the servo drive.

FB/FC Instruction Graphic Expression ST Language
FB DMC_TorqueCont DMC_TorqueControl_instance(
| DHC TorgueContol Axis :=
ro s T XIS =,
bt - | bEnable :=,
Wttt bt .
W;”q‘u”f“” el | bContinuousUpdate :=,
diTogefamy o) |rTorque =,
lidact .
(HE0] dwTorqueRamp :=,
IMeeleaton IrVelocity :=,
ek .
i IrAcceleration :=,
(MerToeance IrDeceleration :=
[T e ’
Dbt < 4 DN TR Irderk :=,
Direction :=,
IrZeroTolerance :=,
IrinTorqueRange:=,
DisableMode:=,
binTorque =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ata Type (Default Value) Take Effect
bEnable Runs the instruction when | BOOL TRUE/FALSE (FALSE) | -
bEnable changes from
FALSE to TRUE.
bContinuousUpdate The target torque BOOL TRUE/FALSE (FALSE) | bEnable turns to
maximum speed can be TRUE and Busy
updated continuously is FALSE.
when bContinuousUpdate
is TRUE .
IrTorque Target torque (Unit: N.m) |LREAL Negative, positive, or 0 | bEnable turns to
(0) TRUE and Busy
is FALSE.
dwTorqueRamp Change rate of the torque | DWORD Positive (0) bEnable turns to
(Unit: ms) 2 TRUE and Busy
is FALSE.
IrVelocity Maximum velocity LREAL Positive (0) bEnable turns to
TRUE and Busy
is FALSE.
IrAcceleration Reserved LREAL - -
IrDeceleration Reserved LREAL - -
Irderk Reserved LREAL - -
Direction Reserved BOOL - -
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. Setting Value Timing to
N Funct Data T
ame unction b (Default Value) Take Effect

IrZeroTolerance® The value to disable the | LREAL Negative, positive, or 0 | bEnable turns to
torque function (Unit: (0) TRUE and Busy

N.m.) is FALSE.
DisableMode * Specify the torque disable | DMC_DISABL | Positive or 0 (0) bEnable turns to
mode EMODE TRUE and Busy

is FALSE.

*Note:

1. Supported by DL_MotionControl version V1.0.1.0 and later. When bContinuousUpdate is TRUE, the torque
and the maximum velocity can be modified.

2. Take ASDA-A2 as an example, the unit is us (microsecond). For other devices, refer to the 0x6087 index in
their object dictionaries.

3. Supported by DL_MotionControl version V1.3.1.0 and later. This parameter sets the range to turn bBusy
FALSE: acutalTorque £ ZeroTolerance.

4. Supported by DL_MotionControl version V1.3.1.0 and later. When the torque function block is disabled, the
current torque is retained.

® Outputs
Name Function Data Type Output Range (Default Value)

binTorque TRUE when the target BOOL TRUE/FALSE (FALSE)
torque is reached

bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running

bCommandAborted TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is aborted

bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction

ErrorlD Records the error code. DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Refer to Appendix for
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
binTorque bEnable is TRUE and the axis motion state
can be read. ® bEnable turns to FALSE.
® bErrorturns to TRUE.
bBusy bEnable turns to TRUE.
® bEnable turns to FALSE.
® bErrorturns to TRUE.
bCommandAborted This instruction is interrupted by another bEnable turns to FALSE.
instruction.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bError An error occurs during the execution of bEnable turns to FALSE (The value in
ErrorlD the instruction or the input value of the ErrorID is cleared.)

instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bCommandAborte

bEnable

binTorque

bBusy |

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3* AXIS_REF_SM3 When bEnable turns to TRUE and
axis bBusy is FALSE

*Note: AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

This function block is not available in the PLC simulation mode. If used, the function block will report
the DMC_TC_INVALID_PDO_MAPPING error.

When bEnable turns to TRUE, the values of IrTorque, dwTorqueRamp, and IrVelocity of the
DMC_TorqueControl instruction are sent to the servo for torque control.

When bEnable is FALSE, set the target torque IrTorque to 0 to make the axis decelerate to a stop.
The instruction completes running when the axis decelerates to a stop, and bBusy turns to FALSE.

Ensure that the axis is in the Standstill state before executing the instruction.

When the instruction is running, do not use SMC_SetControllerMode. Otherwise,
DMC_TorqueControl will be interrupted, and the servo will stop abruptly.

When running the DMC_TorqueControl, the MC_Power Status parameter will be FALSE and will not
turn to TRUE until the DMC_TorqueControl is stopped. If you need to check whether the axis can be
enabled, use the MC_ReadStatus function block to check whether the axis status is in Standstill.

One axis only allows only one DMC_TorqueControl to run at a time. If the second
DMC_TorqueControl instruction is run at the same time, the DMC_TC_FB_CONFLICT error will
occur.

When the IrTorque input exceeds the 0x6071 (Target Torque) range, it will be written as the
maximum or minimum values of the OD data type.
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© When the DMC_TorqueControl instruction is run, 0x6071 (Target Torque), 0x6077 (Torque actual
value), 0x6060 (ModeOfOperation) and 0x6061 (ModeOfOperationDisplay) OD must be included in

the slave PDO mapping data. Otherwise, an error will occur.

7] ASDA_A2_E_Cof_Drive X
General

Expert Process Data

Process Data

Startup Parameters

EtherCAT Parameters

CoE Online

EtherCAT /0 Mapping

EtherCAT IEC Objects

Status

Information

Select the Outputs Select the Inputs
Name Type Index Name Type Index
v/ 16#1600 1st RxPDO Mapping v/ 16#1A00 1st TxPDO Mapping
Control Word UINT 16#6040:00 Status Word UINT 16#6041:00
TargetPosition DINT 16+607A:00 ActualPosition DINT 16+6064:00
TargetVelocity DINT 16260FF:00 Velocity actual value DINT 162606C:00
I TargetTorque INT 1626071:00 ActualTorque INT 1676077:00
Mode0fOperation SINT 1626060:00 ModeQfOperationDisplay SINT 16%6061:00

1641601 2nd RxPDO Mapping (exclu

16#1A01 2nd TxPDO Mapping (e

16#1A02 3rd TxPDO Mapping (e

Y actual value

16#1A03 4th TxPDO Mapping (e

o o o«

© bInTorque = TRUE, should be:

" IrTorque > 0

" ActualToruque >= IrTorque - IrTorqueRange

" IrTorque <0

" The axis variable ActualToruque >= IrTorque + IrTorqueRange

" IrTorque =0

" -IrTorqueRange <= the axis parameter ActualToruque <= IrTorqueRange

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example

This example shows the motion behavior performed by DMC_TorqueControl.
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[

SM_Drive ETC_Delta ASDA A2 —5
TRUE ==
TEUE se—

TRUE

MC Power 0O

MC_Fower
RAxis Status
Enable bRegulatorRealState
bRegulatorOn bDriveStartRealState
bDriveStart Busy
Error
ErrorID

OIMC_TorqueControl_0

DMC_TorgueControl

SM Drive ETC Delta ASDA A2 —5
TRUE [

TRUE

0.1 —

10000 —

10000 —

Axis bInTorgue
bEnable
bContinuousUpdate

bBusy
bCommandAborted
lrTorgue bError
dwTorgueRamp ErrorId
1rVelocity
lrAcceleration
lrDeceleraticon
lrderk

Direction

© Timing Diagram

Torque

DMC_TorqueControl

=
=
=

bEnable

binTorque

bBusy

bError

standstill(3)
State Machine ;

continuous mation(5)

continuous motion(s)

standstill(3)
stopping(2) .

emor stop(1)

® After DMC_TorqueControl is started, the servo starts to run according to the input settings
of the instruction for the target torque IrTorque, change rate of the torque dwTorqueRamp,

and maximum velocity IrVelocity.

When the axis decelerates to a stop, bBusy turns to FALSE.

the error, and then the instruction will report an error.

® Supported Devices

© AX-series motion controller

® After bEnable of DMC_TorqueControl turns to FALSE, the axis decelerates until it stops.

® An error occurs on the axis while DMC_TorqueControl has been run for a period of time
after being started one more time. At the moment, the axis performs an immediate stop for
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2.2.1.2 DMC_VelocityControl

DMC_VelocityControl controls the axis that is under the CSV mode to move in a specified velocity and mode, and

maintain that velocity.

1
FB/FC ns_tru Graphic Expression ST Language
ction
FB DMC_Velo SE VelciyContrl DMC_VelocityControl_instance(
cityControl | &=, - e | Axis =,
:ﬁ\c:gll-:l?t:oesupdm bCommandAbngcll-: bEnable =
i raten =™~ | bContinuousUpdate : =,
—IrJerk .
—Direction |I’Ve|OCIty . =,
IrAcceleration : =,
IrDeceleration : =,
Irderk : =,
Direction : =,
binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ata Type (Default Value) Take Effect
bEnable Runs the instruction when BOOL TRUE/FALSE -
Enable changes from (FALSE)
FALSE to TRUE.
bContinuousUpdate*1 The target velocity can BOOL TRUE/FALSE bEnable turns to
be updated continuously (FALSE) TRUE and Busy is
when bContinuousUpdate is FALSE.
TRUE
IrVelocity Target velocity (Unit: user LREAL Positive (0) bEnable turns to
unit/s) TRUE and Busy is
FALSE.
IrAcceleration Acceleration rate (Unit: user | LREAL Positive (0) bEnable turns to
unit/s?) TRUE and Busy is
FALSE.
IrDeceleration Deceleration rate (Unit: user | LREAL Positive (0) bEnable turns to
unit/s?) TRUE and Busy is
FALSE.
Irderk Jerk value (Unit: user LREAL Positive (0) bEnable turns to
unit/s®) TRUE and Busy is
FALSE.
Direction Direction of the servo motor | MC_DIRECTIO | 3: fastest bEnable turns to
N2 2: current TRUE and Busy is
1: positive FALSE.
0: shortest
-1: negative
(current) 3
*Note:
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1. Supported by DL_MotionControl V1.2.0.0 and later. After bContinuousUpdate is started, change the speed.
The acceleration, deceleration, and position will immediately take effect.

2. MC_DIRECTION: Enumeration (ENUM).

3. The values of fastest, current, and shortest can only used for the rotary axis.

® Outputs
Name Function Data Type Output Range (Default Value)

binVelocity TRUE when the specified BOOL TRUE/FALSE (FALSE)
target velocity is reached

bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running

bCommandAborted TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is aborted

bError TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD Records the error code. DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Refer to Appendix for
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
binVelocity The specified target velocity is reached.
¢ bCommandAborted turns to TRUE.
® bContinuousUpdate is TRUE and
IrVelocity value is changed.
® bEnable turns to FALSE.
® bErrorturns to TRUE.
bBusy bEnable turns to TRUE.
® bCommandAborted turns to TRUE.
® The axis decelerates to a stop after
bEnable turns to FALSE.
® bErrorturns to TRUE.
bCommandAborted bEnable turns to FALSE.
® This instruction is interrupted by
another instruction.
® This instruction is stopped by
MC_Stop.
bError An error occurs during the execution of | bEnable turns from TRUE to FALSE. (Error
ErrorlD the instruction or the input value of the | Code is cleared.)

instruction is incorrect.
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® Timing Diagram of Output Parameter Changes

hCommandAborted

bEnable

binVelocity

bBusy

bError

® Inputs/Outputs

Name

Function Data Type Setting Value Timing to Take Effect

Axis

The specified AXIS_REF_SMB* AXIS_REF_SM3 [ bEnable turns to TRUE and bBusy is
axis FALSE.

*Note: AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

This function block is not available in the PLC simulation mode. If used, the function block will report
the DMC_VC_INVALID_PDO_MAPPING error.

When bEnable turns to TRUE, the instruction performs speed control with the target velocity
(IrVelocity), acceleration rate (IrAcceleration), deceleration rate (IrDeceleration), and Jerk value
(Irderk).

You can run another motion instruction to interrupt the DMC_VelocityControl, but the servo will be in
the CSV mode and will not switch to the CSP control mode.

When interrupted by another instruction, the output b/nVelocity will turn to FALSE and the output
bCommandAborted will turn to TRUE.

When the bContinuousUpdate input turns to TRUE and a new target velocity is given, the axis
velocity is adjusted to the new one.

When bEnable turns to FALSE, the instruction will decelerate to stop, and will switch to the CSP
control mode.

When the function block is used, the Ox60FF (Target Velocity), 0x606C (Velocity actual value), 0x6060
(ModeOfOperation), and 0x6061 (ModeOfOperationDisplay) OD must be included in the slave PDO
(Process data) mapping data. Otherwise, the servo will not work.

It is not recommended to use this function directly on synchronous motion function blocks such as
electronic cams and gears. DMC_VelocityControl is run in CSV mode, so if you want the axis to act as
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the master axis electronic cam and electronic gear, the actual encoder feedback command needs to
be connected back to the controller and controlled in a fully closed-loop architecture.

(] ASDA_A2_E_CoE_Drive X
General

Process Data

Startup parameters

EtherCAT Parameters

EtherCAT /0 Mapping

EtherCAT IEC Objects

Status

Information

Select the outputs

Select the inputs

Name Type Index
| 16#1600 1st RxPDO Mapping
Control Word UINT 166040:00
TargetPosition DINT 162607A:00
[Targetvelocity DINT 16260FF:00]
TargetTorque INT 1626071:00
[ Modeofoperation SINT 1626050:00]

16#1601 2nd RxPDO Mapping (exclu

16#1602 3rd RxPDO Mapping (exclu

16#1603 4th RxPDO Mapping (exclu

Name Type Index
v 16#1A00 1st TxPDO Mapping
Status Word UINT 16+6041:00
ActualPosition DINT 16+6064:00
|velocity actual value DINT 162606C:00
ActualTorgue INT 1626077:00
[ModeofoperationDisplay SINT 1626061:00

16#1A01 2nd TxPDO Mapping (e

16#1A03 4th TxPDO Mapping (e

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example
The example shows the motion behavior performed by DMC_VelocityControl.
MC_Power_0
TRUE MC Power
11 EN B ENO
IoConfigﬁGlobals.SM7DriveﬁETCﬁDeltaihsDnikz-Jjﬁxls Status
TR —Enable bRegulatorRealState
TRUE —{bRegulatorOn bDriveStartRealState
TRUOE —bDriveStart Busy
Error
ErrorID
IMC_WVelccityControl 0
TRUE DMC VelocityControl
I [ EN - ENO
IoConfig_Globals.SM_Drive_ETC_Delta_ASDA_Az-Jijls bInVelocity
—bEnable bBusy
bContinuousUpdate bCommandfborted
1rVelocity bError
lricceleration Errorld
lrDeceleration
lxrJderk
Direction
IMC_WVelccityControl 1
TRUE DMC VelocityControl
I [ EN - ENO
IoConfig Globals.SM Driwve ETC Delta ASDA AZ —SAwis pInVelocity
—|bEnable bBusy
bContinuousUpdate bCommandfborted
1lrVelocity bError
lricceleration Errorld
lrDeceleration
lrderk
Direction
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© Timing Diagram

Velocity 300 |
o

DMC_VelocityControl_0

bEnable

binVelocity

bBusy

bCommandAborted

bError

DMC_VelocityControl_1 5 é :

bEnable : |_| |
; o 5 S

binVelocity : ’_
bBusy : L
bCommandAborted _I !

bError

continuous mation(5)

- 1 standstill(3) I l—‘_
Axis State Machine | discrete motionid)

standstll(3)

® When bEnable of DMC_VelocityControl_0 changes to TRUE, the instruction controls
the axis to reach the specified target velocity 500. When it reaches 500, b/nVelocity of
DMC_VelocityControl_0 changes to TRUE.

® When bEnable of DMC_VelocityControl_1 changes to TRUE, DMC_VelocityControl_0 is
interrupted, and bInVelocity of the instruction changes to FALSE and bCommandAborted
changes to TRUE.

® The DMC_VelocityControl_1 instruction decelerates the axis to the velocity 300. When 300
is reached, binVelocity of DMC_VelocityControl_1 will change to TRUE and remain in this
status as long as the velocity is not changed.

® When bEnable of DMC_VelocityControl_0 changes to FALSE, bCommanAborted changes
to FALSE.

®" When DMC_VelocityControl_0 has started again by changing bEnable of
DMC_VelocityControl_0 to TRUE, DMC_VelocityControl_0 will be aborted, and the axis will
accelerate to 500.

® If bEnable of DMC_VelocityControl_1 changes from FALSE to TRUE again when the target
velocity of DMC_ VelocityControl_0 has not been reached yet, DMC_VelocityControl_0 will
be aborted. In this case, the axis will decelerate again without reaching the target velocity
500 of DMC_VelocityControl_0.
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® binVelocity of DMC_VelocityControl_1 changes to TRUE when the target velocity of
DMC_VelocityControl_1 is reached.

® When bEnable of DMC_VelocityControl_1 changes to TRUE in the next cycle, the axis
starts to decelerate to a stop, and bBusy of DMC_VelocityControl_1 changes to FALSE.

¢ Supported Devices

© AX-series motion controller
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2.2.1.3 DMC_MovelLinearAbsolute

DMC_MovelLinearAbsolute controls the axis group to move to the absolute position by linear interpolation.

FB/FC | Instruction Graphic Expression ST Language

FB DMC_Moveli | — BFC FiaveTinesrAbeaTie - DMC_MovelinearAbsolute_instance(
—{AxisGroup onef—

nearAbsolute | e st | AxisGroup: =,
Ei?;‘t‘ = | bExecute: =,
e Position: =,
—TransitionMode
Ir'Velocity: =,

IrAcceleration: =,
IrDeceleration: =,

Irderk: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =
bDone=> ,
bBusy=>,
bActive=>,
bCommandAborted=>,
bError=>,
ErroriD=>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ VZIEE) Timing to Take Effect
bExecute | Runs the instruction when BOOL TRUE/FALSE (FALSE) |-
bExecute changes from
FALSE to TRUE.
Position The absolute target position | LREAL[6] L, ] bExecute turns to
for each axis in the specified Positive or negative TRUE.
axis group (Unit: user unit) ([0, 0,0,0,0,0])
IrVelocity The target velocity for the LREAL Positive (0) bExecute turns to
specified axis group (Unit: TRUE.
user unit/s)
IrAccelerat | The acceleration rate (Unit: |LREAL Positive (0) bExecute turns to
ion user unit/sz) TRUE.
Ir-Decelerat | The deceleration rate (Unit: | LREAL Positive (0) bExecute turns to
ion user unit/sz) TRUE.
Irderk The jerk (Unit: user unit/s3) LREAL Positive (0) bExecute turns to
TRUE.
CoordSys | Coordinate system DMC_COORD_S [0: ACS bExecute is on the
tem YSTEM' 1: MCS rising edge, the
2: WCS (Reserved) setting parameters of
3: PCS_1 (Reserved) CoordSystem will be
4: PCS_2 (Reserved) updated.
5: TCS (Reserved)
(1)
BufferMode | Buffer mode for the DMC _BUFFER_ | 0: Aborting bExecute turns to
instruction | MODE 1: Buffered TRUE.

2: BlendingLow
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Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
3: BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)
TransitionM | Specify a transition mode for | DMC_GROUP_T |0: None .bExecute turns to
ode the instruction 2. RANSITION_ 10: Overlap TRUE.
MODE 3 11: Single_axis
(0)
*Note:

1. Refer to AX-3 Series Operation Manual for details on BufferMode.

2. Refer to AX-3 Series Operation Manual for details on TransitionMode.

¢ Outputs
Name Function Data Type Output Range (Default Value)

bDone TRUE when the absolute positioning is BOOL TRUE/FALSE (FALSE)
completed

bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)

bActive TRUE when the instruction is controlling |BOOL TRUE/FALSE (FALSE)
axes

bCommandAbo | TRUE when the instruction is aborted BOOL TRUE/FALSE (FALSE)

rted

bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction

ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The absolute positioning is completed.

® bExecute turns to FALSE.

® bExecute is FALSE but bDone turns
to TRUE, bDone will remain TRUE
for one scan cycle and then change
to FALSE.

bBusy

bExecute turns to TRUE.

® bDone turns to TRUE.

® bError turns to TRUE.

® bCommandAborted turns to TRUE.
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bActive

Axes start being controlled by the
instruction.

® bDone turns to TRUE.

® bError turns to TRUE.

¢ bCommandAborted turns to TRUE.

® bActive will change to FALSE after
remaining TRUE for at least one

cycle when bExecute is FALSE but
bActive changes to TRUE.

bCommandAborted

® The instruction is interrupted by
another instruction BufferMode of
which is set to Aborting.

® The instruction is interrupted by
MC_Stop.

® The instruction is interrupted by
DMC_GroupStop.

® bExecute turns to FALSE.

¢ bCommandAborted will change to
FALSE after remaining TRUE for
one cycle when bExecute is FALSE
but bCommandAborted changes to
TRUE.

bError/ErrorlD

An error occurs during the execution of
the instruction or the input value of the
instruction is incorrect. (Error code is
recorded in ErrorlD)

bExecute turns from TRUE to FALSE. (Error
Code is cleared.)

® Timing Diagram of Output Parameter Changes

bExecute

bCommandAborted

bDone

]

bBusy

Iy
i

bActive

bError

ErroriD

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGroup [ Specify the DMC_AXIS_GROUP_REF* DMC_AXIS_GRO | bExecute turns to TRUE and
axis group. UP_REF bBusy is FALSE.

*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.
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® Function

© The instruction supports up to six axes to move to the absolute position by the linear interpolation.
The six axes will start, stop, and reach the target absolute position at the same time.

© At least one axis is needed for the linear interpolation. An error will occur if there is a travel distance
for the axis which is not set.

© The function of CoordSystem is supported by DL_MotionControl library V1.1.0.0 or later.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

© For error codes and corresponding troubleshooting, refer to Appendix for error code descriptions.

¢ Example

In this example, the path for the six-axis absolute linear interpolation is planned and the six axes
simultaneously reach the target position through traveling an absolute distance from current position.

Axis group Target position
Axis1 1000
Axis2 2000
Axis3 3000
Axis4 4000
Axis5 5000
Axis6 6000

DMC_MoveLinearAbsolute 0: DMC_MoveLinearAbsoclute;
movabs_exe: BOOL;

movabs pos: ARRAY [0..5] OF LRBAL := [1000, 2000, 3000, 4000, 5000, €000];
movabs_vwel: LREAL := 1000;

movabs acc: LREAL := 100;

mavabz:dec: LREAL := 100;

movabs_jerk: LREAL := 0;

movabs_buffmode: DMC_BUFFER_MODE;

movabs_ transmode: DMC GROUP TRANSITION MODE;
movabs_done: BOOL;

movabs_busy: BOOL;

movabs_active: BOOL;

movabs_abort: BOOL;

movabs_error: BOOL;

movabs errorID: DMC ERROR;

DMC_GroupEnable O
DMC GroupEnable

EN ENO
DMC_Axis_Group-5jﬁxisGroup bDone — group_done
group exe —bExecute bBusy [~ group_busy

bError — group_error
ErrorID —group_errorlD
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DMC MowvelLinearhbaolute 0
DMC MovelLinearAbsolute
EN - ENO

DMC Axis Group —2wisGroup blone —maovabs_done
mowabs_exe —|bExecute bBusy —movabs_busy
movabs_pos —(|Position bActiwve —movabs_active
mowabs_wel —1lrVelocity bCommandAborted — mowvabs_abort
mowabs _acc —(lrAcceleration bError — movabs_error
movabs_dec —lrDeceleration ErrorID —movabs_errorID

movabs_jerk —lrJderk
movabs buffmode —BufferMode
movabs_ transmode —TransitionMode

° When moveabs_exe (bExecute) changes to TRUE, DMC_MovelLinearAbsolute starts to perform the
absolute linear interpolation for six axes.

© When moveabs_done (bDone) changes to TRUE, moveabs_busy (bBusy) changes to FALSE, which
means the specified absolute positioning (1000, 2000, 3000, 4000, 5000, 6000) is completed.

© Moveabs_exe (bExecute) is switched to FALSE after the absolute linear interpolation is completed.
Then moveabs_done (bDone) will change to FALSE automatically.

© If moveabs_exe (bExecute) is set to TRUE again for the absolute linear interpolation, no axes will
move.

¢ Supported Devices

© AX-series motion controller
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2.2.1.4 DMC_MovelinearRelative

DMC_MovelLinearRelative controls the axis group to move to the relative position by linear interpolation.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_MovelLin | OFC FioveTimearRetve 1 | DMC_MovelLinearRelative_instance(
earRelative o =i | AxisGroup: =,
3 == | bExecute: =,
- Distance: =,
Ir'Velocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=>,
bCommandAborted=>,
bError=>,
ErrorlD=>) ;
® Inputs
Name Function Data Type (::::ﬁ z:::g) Timing to Take Effect
bExecute Runs the instruction | BOOL TRUE/FALSE (FALSE) |-
when bExecute
changes from
FALSE to TRUE.
Distance The travel distance |LREAL[6] L, ] bExecute turns to TRUE.
for each axis in Positive, negative, or 0
the specified axis ([0, 0,0,0,0,0])
group. (Unit: user
unit)
IrVelocity The target velocity |LREAL Positive (0) bExecute turns to TRUE.
for the axis group
(Unit: user unit/s)
IrAcceleration The acceleration LREAL Positive (0) bExecute turns to TRUE.
rate (Unit: user
unit/s?)
IrDeceleration The deceleration LREAL Positive (0) bExecute turns to TRUE.
rate (Unit: user
unit/sz)
Irderk The jerk (Unit: user |LREAL Positive (0) bExecute turns to TRUE.
unit/s’)
CoordSystem Coordinate system |DMC_COORD_S |0: ACS bExecute is on the
YSTEM" 1: MCS rising edge, the
2: WCS (Reserved) setting parameters of
3: PCS_1 (Reserved) CoordSystem will be
4: PCS_2 (Reserved) updated.
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Name Function Data Type (ﬁztf::ﬁ x::ﬁz) Timing to Take Effect
5: TCS (Reserved)
(1)
BufferMode Buffer mode for the | DMC_BUFFER_M [ O: Aborting bExecute turns to TRUE.
instruc’[ion*1 ODE 1: Buffered
2: BlendingLow
3: BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)
TransitionMode Transition mode for [DMC_GROUP_T |0: None bExecute turns to TRUE.
the instruction 2 |RANSITION_M | 10: Overlap
ODE 11: Single_axis
(0)

*Note:

1. Refer to AX-3 Series Operation Manual for details on BufferMode.

2. Refer to AX-3 Series Operation Manual for details on TransitionMode.

¢ Outputs
. Output Range
N F t Data T
ame unction ata Type (Default Value)
bDone TRUE when the relative positioning is BOOL TRUE/FALSE (FALSE)
completed
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bActive TRUE when the instruction is controlling | BOOL TRUE/FALSE (FALSE)
axes
bCommandAbo | TRUE when the instruction is aborted BOOL TRUE/FALSE (FALSE)
rted
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The relative positioning is completed.

® When bExecute turns to FALSE

® When bExecute is FALSE but
bDone turns to TRUE, bDone will
remain TRUE for one scan cycle
and then change to FALSE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bBusy bExecute turns to TRUE.
® When bDone turns to TRUE
® When bError turns to TRUE
® When bCommandAborted turns to
TRUE
bActive Axes start being controlled by the
instruction. ® When bDone turns to TRUE
® When bError turns to TRUE
® When bCommandAborted turns to
TRUE
® When bExecute is FALSE but
bActive turns to TRUE, bActive will
remain TRUE for one cycle and
then change to FALSE.
bCommandAborted
® The instruction is interrupted ® bExecute turns to FALSE.
by another instruction whose
BufferMode is set to Aborting. ® bExecute is FALSE but
bCommandAborted turns to TRUE,
® The instruction is interrupted by bCommandAborted will remain
MC_Stop. TRUE for one cycle and then
change to FALSE.
® The instruction is interrupted by
DMC_GroupStop.
bError/ErrorlD An error occurs during the execution of bExecute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
instruction is incorrect. (Error code is
recorded in ErroriD.)

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErrorlD

]

L

® Inputs/Outputs
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Name Function Data Type Setting Value Name
AxisGroup | Specify the DMC_AXIS_GROUP_REF* DMC_AXIS_GROUP_REF When bExecute
axis group. turns to TRUE and
bBusy is FALSE.

*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

® Function

© The instruction supports up to six axes to move to the relative position by the linear interpolation. The
six axes will start, stop, and reach the target absolute position at the same time.

© At least one axis is needed for the linear interpolation. An error will occur if there is a travel distance
for the axis which is not set.

© The function of CoordSystem is supported by DL_MotionControl library V1.1.0.0 or later.
® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

© For error codes and corresponding trouble shootings, refer to Appendix for error code descriptions.
¢ Example

© In this example, the path for the six-axis relative linear interpolation is planned and six axes
simultaneously reach the target relative position through traveling a relative distance from current

position.
The number of each " Relative "
s o e T (s Current position distance Target position
Axis 1 1000 1000 2000
Axis 2 1000 2000 3000
Axis 3 1000 3000 4000
Axis 4 1000 4000 5000
Axis 5 1000 5000 6000
Axis 6 1000 0 1000

DMC MovelinearRelatiwve 0: DMC MovelinearBelatiwve;
movrel _exe: BOOL;
movrel_dist: ARRAY
movrel wel: LREAL
movrel_acc: LREAL
movrel_dec: LREAL 100;
movrel jerk: LREAL := 07

movreel_buffmode: [MC BUFFER MOLE;

movrel transmode: DMC_GROUP_TRANSITION MODE;
movrel_done: BOOL;

movrel busy: BOOL;

movrel_active: BOOL;

movrel_abort: BOOL;

movrel error: BOOL;

movrel_errorID: DMC ERROR:

J..5] OF LEEAL := [1000, 2000, 3000, 4000, 5000, 0];
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DMC_GroupEnable O

DMC GroupEnable
EN ENO
DMC Rxis Group —AzxisGroup bDone
group_exe —bExecute bBuay
bError
ErrorID

— group_done

— group_busy

— group_ Error

— group_errorlD

DMC_MowelLinearRelative_ 0

EN

DMC MowvelinearRelative

DMC_Axis Group ——|AxisGroup
movrel exe —|bExecute

movrel dist —Distance
movrel wel —|lrVelocity
movrel acc —lrAcceleration
movrel dec —lrDeceleration
movrel jerk —lrJderk
movrel buffmode —BufferMode
movrel transmode —TransitionMode

ERQ
bDone —movrel_done
bEusy —movrel busy

bhctive —movrel active

bCommandAborted —movrel abort

bError —movrel errar
ErrorID —movrel errorID

linear interpolation for six axes.

© When movrel_done (bDone) changes to TRUE, movrel_busy (bBusy) and movrel_abort
(bCommandAborted) change to FALSE, which means the specified relative positioning (1000, 2000,

3000, 4000, 5000, 0) is completed.

° movrel_exe (bExecute) is switched to FALSE after the relative linear interpolation is completed.

When movrel_exe (bExecute) changes to TRUE, DMC_GroupRelLinear starts to perform the relative

movrel_done (bDone) will change to FALSE automatically.

© If movrel_exe (bExecute) is set to TRUE again, axes will perform the relative linear interpolation one

more time to reach the target position (3000, 5000, 7000, 9000, 11000, 1000).

© When the target positioning is completed, movrel_done (bDone) changes to TRUE again.

® Supported Devices

© AX-series motion controller
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2.2.1.5 DMC_MoveCircularAbsolute

DMC_MoveCircularAbsolute controls the axis group to move to a absolute position by circular or helical

interpolation.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Move P FioveCreirAbEoioe DMC_MoveCircularAbsolute_ins
CircularAbso E’E"a:t" &EE tance(
lute g bcommandsbort=f— | AXisGroup: =,
Testncnonce =t | bExecute: =,
EEX;EE%;W CircPlane: =,
Tiecelration CircMode: =,
cttermode AuxPoint: =,
B EndPoint; =,
PathChoice: =,
dwSpiralTurns: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=> ,
bCommandAborted=>,
bError=>,
ErrorlD=> ;
® Inputs
Name Function Data Type (zitfta':ﬁ x::z:) Timing to Take Effect
bExecute | Runs the instruction when BOOL TRUE/FALSE (FALSE) |-
bExecute changes from
FALSE to TRUE.
CircPlane | The circular or helical plane*1 DMC_CIRC_PL |0: XY_plane bExecute turns to
ANE 1: YZ_plane TRUE.
2: ZX_plane
3: ARBITRARY _plane
(0)
CircMode | The method for circular or DMC_CIRC_M 0: Border bExecute turns to
helical interpolation*1 ODE 1: Center TRUE.
2: Radius
(0)
AuxPoint | The auxiliary point data | LREAL[6] L, ., ] bExecute turns to
Positive, negative, or 0 | TRUE.
([0, 0, 0, 0, 0, 0D
EndPoint | The target position for each LREAL[6] L, ] bExecute turns to
axis in the axis group (Unit: Positive, negative, or 0 | TRUE.
user unit) ([0, 0,0,0,0,0]
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Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
PathCho | The circular or helical DMC_CIRC_PAT | 0: Clockwise bExecute turns to
ice interpolation direction HCHOICE 1: CounterClockwise TRUE.
(0)
dwSpiralTu | The number of spiral turns DWORD 0-65535 (0) bExecute turns to
rns TRUE.
IrVelocity | The target velocity for the axis | LREAL Positive (0) bExecute turns to
group (Unit: user unit/s) TRUE.
IrAccelerat | The acceleration rate (Unit: LREAL Positive (0) bExecute turns to
ion user unit/sz) TRUE.
IrDecelerat | The deceleration rate (Unit: LREAL Positive (0) bExecute turns to
ion user unit/sz) TRUE.
Irderk The jerk (Unit: user unit/ss) LREAL Positive (0) bExecute turns to
TRUE.
CoordSys | Coordinate system DMC_COORD_S |0: ACS bExecute is on the
tem YSTEM' 1: MCS rising edge, the
2: WCS (Reserved) setting parameters of
3: PCS_1 (Reserved) CoordSystem will be
4: PCS_2 (Reserved) updated.
5: TCS (Reserved)
(1)
BufferM Buffer mode for the DMC_BUFFER_ | 0: Aborting bExecute turns to
ode instruction 2 MODE 1: Buffered TRUE.
2: BlendingLow
3: BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)
Transition | Transition mode for the DMC_GROUP_T [ 0: None bExecute turns to
Mode instruction ° RANSITION_M 10: Overlap TRUE.
ODE 11: Single_axis
(0)
*Note:

1. Setting parameters CircPlane, CircMode, and AuxPoint.

2. Refer to AX-3 Series Operation Manual for details of BufferMode.

3. Refer to AX-3 Series Operation Manual for details of TransitionMode.

CircMode
setting

Definition

CircMode—AuxPoint

CircPlane
XY_Plane YZ_Plane ZX_Plane
Actual input for AuxPoint [_, , ]

Three points—Absolute

point (Xa, Ya, Za)

coordinate values for the border

Start point, end point and border point [Xa, Ya, Zal

A center point—-Absolute

point (Cx, Cy)

coordinate values for the center

[Cx, Cy, N/A]

[N/A, Cx, Cy]

[Cy, N/A, Cx]
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CircPlane
CircMode Definition
XY_PI YZ_PI ZX_PI
setting CircMode—AuxPoint —rane _Fane —r'ane
Actual input for AuxPoint[_, , ]
2 Radius—Radius (R) [R, N/A, N/A]
® Outputs
. Output Range
N Funct Data T
ame unction £ TVRE (Default Value)
bDone TRUE when the absolute positioning | BOOL TRUE/FALSE (FALSE)
is completed
bBusy TRUE when the instruction is running | BOOL TRUE/FALSE (FALSE)
bActive TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
controlling axes
bCommand TRUE when the instruction is aborted | BOOL TRUE/FALSE (FALSE)
Aborted
bError TRUE when an error occurs within BOOL TRUE/FALSE (FALSE)
the instruction
ErroriD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR:

Enumeration (ENUM)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The absolute positioning is completed.

® When bExecute turns to FALSE

® bDone will change to FALSE after
remaining TRUE for one cycle when
bExecute is FALSE but bDone
changes to TRUE.

bBusy

bExecute changes to TRUE.

® When bDone turns to TRUE

® When bError turns to TRUE

® When bCommandAborted turns to
TRUE

bActive

Axes start being controlled by the instruction.

® When bDone turns to TRUE

® When bError turns to TRUE

® When bCommandAborted turns to
TRUE
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
¢ bActive will change to FALSE after
remaining TRUE for at least one cycle
when bExecute is FALSE but bActive
changes to TRUE.
bCommandAbor
ted ¢ The instruction is interrupted by ® bExecute turns to FALSE.
another instruction BufferMode of
which is set to Aborting. ¢ bCommandAborted will change to
FALSE after remaining TRUE for
® The instruction is interrupted by at least one cycle when bExecute
MC_Stop. is FALSE but bCommandAborted
changes to TRUE.
® The instruction is interrupted by
DMC_GroupStop.
bError/ErrorlD An error occurs during the execution of the bExecute turns from TRUE to FALSE. (Error
instruction or the input value of the instruction [ Code is cleared.)
is incorrect. (Error code is recorded in
ErroriD.)

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErrorlD

® Inputs/Outputs

. . Timing to
Name Function Data Type Setting Value Take Effect
AxisGroup | Specify the DMC_AXIS_GROUP_REF* DMC_AXIS_GROUP_REF bExecute turns to
axis group. TRUE and bBusy
is FALSE.

*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.
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® Function

© The instruction supports up to three axes to move to the absolute possition by the helical
interpolation. The three axes will start, stop, and reach the absolute target position at the same time.

© The instruction can be used to draw the circle on the plane parallel to XY / YZ / ZX and set the height
of the helixon Z/ X /Y axis.

°© If you want to set the start point and end point to the same point, use the center point mode
(CircMode = Center) for the interpolation.

© At least two axes are needed for circular interpolation. An error will occur if there is a travel distance
for an axis which is not set.

© When the start points and end point for circular interpolation are set as the same point, the
instruction will perform the rotation for one complete circle.

© CoordSystem is supported by DL_MotionControl library V1.1.0.0 or later.
© CircPlane added ARBITRARY _plane in DL_MotionControl library V1.2.0.0 or later.
© ARBITRARY_plane can draw arc in space.

© Use the following parameters to draw an arc.

Name Setting Value
CircPlane DMC_CIRC_PLANE.ARBITRARY _plane
CircMode DMC_CIRC_MODE.border
AuxPoint [1000, 2000, 0, 3(0.0)]

EndPoint[2] [3(7000), 3(0.0)]
dwSpiralTurrns 0
Z

 J
-<

X

© When CircMode is set to Radius, the entered positive and negative values of AuxPoint will affect the
size of the circle.
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® The size of the circle will be determined by the positive or negative value entered by the
Radius.

L RE]
‘.n" Ta,

+*

-
*e

Start Pointl] : Start-Point
Clockwiseq] CounterClockwise]]|

Note: Library DL_MotionControl version 1.4.1.0 and later supports this feature.
® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

© For error codes and corresponding troubleshootings, refer to Appendix for error code descriptions.

¢ Example

© In this example, the instruction performs the circular interpolation from current position (1000, 3000)
until the absolute target position (4000, 2000) in the clockwise direction.

DMC_MowveCircularibsolute 0: DMC MoveCircularRbsolute;
cirabs_exe: BOOL;

cirabs_circplane: DMC CIRC PLANE := DMC
cirabs_circmode: DMC CIRC MODE := DM
cirabs_auxpoint: ARRAY [0..2] OF LREAL :
cirabs_sendpoint: ARRAY [0..3] OF LREAL
cirabs_pathchoice: DMC_CIRC_ PATHCHOICE
cirabs_spiralturns: WORD := 07
cirabs_wel: LREAL :
cirabs_acc: LREAL
cirabs_dec: LREAL :
cirabs_jerk: LREAL := 0;

cirabs_buffmode: DMC BUFFER_MODE;
cirabs_transmode: DMC GROUP_TRANSITION_MODE;
cirabs_done: BOOL;

cirabs_busy: BOOL;:

cirabs_active: BOOL;

cirabs_aborted: BOOL;

cirabs_error: BOOL;

cirabs_errorID: DMC ERROR;

'TRC PLANE.XY plane;
RC_MODE.center;
o, 100077
2000];
DMC_CTRC PATHCHOICE.CLOCEWISE;

MC_GroupEnable_0
DMC GroupEnable

EN EHO
DMC RAxis Group —HﬁxisGrGup bDone — group_done
group_exe —|bExecute bBusy — group_buay

bError — group_srror
ErrorID — group_errorlD
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DMC MoveCircularBbsoclute 0
DMC MoveCircularAbsolute
EN ENO
DMC Rxis Group ——AxisGroup bDone — cirabs_done
cirabs_exe —|bExecute bBusy [~ cirabs_buay
cirabs_circplane —(CircFlane bActive —cirabs_active
cirabs_circmode —CircMode bCommandAborted —cirab3s aborted
cirabs_suxzpoint —jAuxPoint bError — cirebs_error
cirabs_endpoint —EndPoint ErrorID —cirabs_errorID
cirabs_pathchoice —PathChoice
cirabs_spiralturns —|dwSpiralTurns
cirabs_wel —1lrVelocity
ciraebs_acc —|lrAcceleration
cirabs_dec —lrDeceleration
cirabs_jerk —lrJerk
cirebs_buffmode —BufferMode
cirabs_transmode —TransitionMode
ad Start point
3000 ——----- - —— T
Terminal
point
2000}F-------- R e e -
1 " - 1
1 ‘x o 1
1 \ - 1
1 \ - 1
1 5 - 1
1 Center ofa’, e 1
1 4 ! - 1
circla -
......... NP e S
1000 . < 3
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
! ! I X
(0,0) 1000 2000 4000
Interpolation speed / \
1 1
1 I
1 I
1 |
DMC_MoveCircularAbsolute - ' i
cirabs_exe !
(bExecute) ;
i
! 1
cirabs_busy ‘
(bBusy) i
. i
cirabs_active i '
(bActive) . )
| i |
cirabs_done :
(bDone) :
T

© When cirabs_exe (bExecute) changes to TRUE, DMC_MoveCircularAbsolute performs the absolute
positioning toward the terminal point (4000, 2000) from the start point (1000, 3000) in the clockwise
direction.

222



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

© When cirabs_done (bDone) is TRUE and cirabs_busy (bBusy) changes to FALSE, which means the
absolute target positioning (4000, 2000) is completed. When cirabs_exe (bExecute) is switched to
FALSE, cirabs_done (bDone) will change to FALSE automatically.

© If cirabs_exe (bExecute) is set to TRUE again, there will be no positioning motion any longer since
the absolute target position has been reached.

¢ Supported Devices

© AX-series motion controller

223



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

2.2.1.6 DMC_MoveCircularRelative

DMC_MoveCircularRelative controls the axis group to move to a relative position by circular or helical interpolation.

FB/FC Instruction Graphic Expression ST Language
FB DMC_MoveCircu DR o Credermeatie 1 | DMC_MoveCircularRelative_instance(
lar o bmg AxisGroup: =,
Relative T | bExecute: =,
CircPlane: =,
CircMode: =,
AuxPoint: =,
EndPoint: =,
PathChoice: =,
dwSpiralTurns: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=> ,
bCommandAborted=> ,
bError=>,
ErrorlD=>) ;
® Inputs
Name Function Data Type (Eztfta::ﬁ z::z:) Timing to Take Effect
bExecute |Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.
CircPlane | The circular or helical plane*1 DMC_CIRC_ 0: XY_plane bExecute turns to TRUE.
PLANE 1: YZ_plane
2: ZX plane
3:
ARBITRARY_plane
(0)
CircMode | The method for circular or DMC_CIRC_M | 0: Border bExecute turns to TRUE.
helical interpolation*1 ODE 1: Center
2: Radius
(0)
AuxPoint | The auxiliary point data | LREAL[6] [, . . . . 1 |bExecuteturnsto TRUE.
Positive, negative,
or0
(fo, 0, 0, 0, O,
01)
EndPoint | The target position for each | LREAL[6] L, ., ] bExecute turns to TRUE.
axis in the axis group (Unit: Positive, negative,
user unit) or0
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Setting Val
Name Function Data Type (sz;:ﬁ V:Izz) Timing to Take Effect
([0! 0! Os 01 01 0])
PathCho | The circular or helical DMC_CIRC _ 0: Clockwise bExecute turns to TRUE.
ice interpolation direction PATHCHOICE 1:
CounterClockwise
(0)
dwSpiralT | The number of spiral turns DWORD 0-65535 (0) bExecute turns to TRUE.
urns
Ir'Velocity | The target velocity for the LREAL Positive (0) bExecute turns to TRUE.
axis group (Unit: user unit/s)
IrAccelerat | The acceleration rate (Unit: LREAL Positive (0) bExecute turns to TRUE.
ion user unit/sz)
IrDecelerat | The deceleration rate (Unit: LREAL Positive (0) bExecute turns to TRUE.
ion user unit/sz)
Irderk The jerk (Unit: user unit/ss) LREAL Positive (0) bExecute turns to TRUE.
CoordSys | Coordinate system DMC_COORD_ |0: ACS When bExecute is on the
tem SYSTEM " 1: MCS rising edge, the setting
2: WCS (Reserved) | parameters of CoordSystem
3: PCS_1 will be updated.
(Reserved)
4: PCS_2
(Reserved)
5: TCS (Reserved)
(1)
BufferM The buffer mode for the DMC_BUFFER_ | 0: Aborting bExecute turns to TRUE.
ode instruction 2 MODE 1: Buffered
2: BlendingLow
3: BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)
Transition | The transition mode for the DMC_GROUP_ |0: None bExecute turns to TRUE.
Mode instruction ° TRANSITION_M | 10: Overlap
ODE 11: Single_axis
(0)
*Note:
1. Settings of parameters CircPlane, CircMode and AuxPoint.
CircPlane
CircMode settin Definition XY_Plane YZ_Plane ZX_Plane
9 CircMode—AuxPoint - - -

Actual input for AuxPoint [_,

=

Three points—Relative
coordinate values for the
border point (Xa, Ya, Za)

Start point, end point and border point [Xa, Ya, Zal

A center point—Relative
coordinate values for the
center point (Cx, Cy)

[Cx, Cy,
N/A]

[N/A, Cx, Cyl

[Cy, N/A, Cx]
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CircMode setting

CircPlane

Definition
CircMode—AuxPoint

XY_Plane

YZ_Plane

ZX_Plane

Actual input for AuxPoint [_,

=

2

Radius—Radius (R)

[R, N/A, N/A]

2. Refer to AX-3 Series Operation Manual for details on BufferMode.

3. Refer to AX-3 Series Operation Manual for details on TransitionMode.

® Outputs
Name Function Data Type Output Range (Default Value)

bDone TRUE when the relative positioning is BOOL TRUE/FALSE (FALSE)
completed

bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)

bActive TRUE when the instruction is controlling |BOOL TRUE/FALSE (FALSE)
axes

bCommandAbo | TRUE when the instruction is aborted BOOL TRUE/FALSE (FALSE)

rted

bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction

ErroriD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The relative positioning is completed.

bExecute turns to FALSE.

bDone will change to FALSE after
remaining TRUE for one cycle when
bExecute is FALSE but bDone
changes to TRUE.

bBusy

bExecute changes to TRUE.

bDone turns to TRUE.

bError turns to TRUE.

bCommandAborted turns to TRUE.

bActive

Axes start being controlled by the
instruction.

bDone turns to TRUE.

bError turns to TRUE.

bCommandAborted turns to TRUE.
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

® bActive will change to FALSE after

remaining TRUE for at least one
cycle when bExecute is FALSE but
bActive changes to TRUE.

bComm
Aborted

and

® The instruction is interrupted by
another instruction BufferMode of
which is set to Aborting.

® The instruction is interrupted by
MC_Stop.

® The instruction is interrupted by
DMC_GroupStop.

bExecute turns to FALSE.

bCommandAborted will change to
FALSE after remaining TRUE for

at least one cycle when bExecute
is FALSE but bCommandAborted
changes to TRUE.

bError/ErrorlD

An error occurs during the execution of
the instruction or the input value of the
instruction is incorrect. (Error Code is
recorded.)

bExecute turns from TRUE to FALSE. (Error

Code is cleared.)

® Timing Diagram of Output Parameter Change

bC

bExecute

bDone

-

bBusy

bActive

.

ommandAborted

bError

ErrorlD

® Inputs/Outputs

. . Timing to
Name Function Data Type Setting Value Take Effect
AxisGroup |The DMC_AXIS_GROUP_REF* DMC_AXIS_GROUP_REF bExecute turns to
specified TRUE and bBusy
axis group is FALSE.

*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.
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® Function

© The instruction supports the relative helical interpolation of maximum three axes, where the three
axes can simultaneously start, stop as well as reach the specified relative target position.

© The instruction can be used to specify the circle drawing on the plane parallel to XY /YZ / ZX and set
the height of the helixon Z/ X /Y axis.

© If the start point and end point for circular interpolation are set to the same point, use the center point
mode (CircMode = Center) for the interpolation.

© At least two axes are needed for circular interpolation. An error will occur if there is a travel distance
for an axis which is not set.

© When the start point and end point for circular interpolation are set to the same point, the instruction
will perform the rotation for one complete circle.

© The function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.
© CircPlane added ARBITRARY _plane in DL_MotionControl library V1.2.0.0 or later.
° ARBITRARY_plane can draw arc in space.

® Use the following parameters to draw the arc.

Name Setting Value
CircPlane DMC_CIRC_PLANE.ARBITRARY _plane
CircMode DMC_CIRC_MODE.border
AuxPoint [1000, 2000, 0, 3(0.0)]

EndPoint[2] [3(7000), 3(0.0)]
dwSpiralTurrns 0
Z

L J
-

X

° When CircMode is set to Radius, the entered positive and negative values of AuxPoint will affect the
size of the circle.
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® The size of the circle will be determined by the positive or negative value entered by the
Radius.

LT
ot fe,

.
o* -

-
‘e
o

End-Point{]

Start-Pointl]

*
. K
-
- -
., *

-
-
MEITTTL

CounterClockwise|

Clockwiseq]

Note: Library DL_MotionControl version 1.4.1.0 and later supports this feature.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

© For error codes and corresponding trouble shootings, refer to Appendix for error code descriptions.

¢ Example

© In this example, the instruction performs the circular interpolation from current positon (1000, 3000)
until the target position (4000, 2000) in the clockwise direction.

DMC_MoveCircularRelative 0: DMC MoveCircularRelative;
cirrel exe: BOOL;

cirrel circmode: DMC_CIRC_MODE := DMC_CIRC_MODE.center;

cirrel auxpoint: ARRAY [0..2] OF LREAL := [1000, -2000];

cirrel endpoint: ARRAY [0..5] OF LREAL := [3000, =-1000];
cirrel_pat.hchoice : DMC_CIRC_PATHCHOICE := DMC_CIRC_ PATHCHOICE.CLOCEKWISE;
cirrel_ spiralturns: WORD := 0;

cirrel vel: LREAL := 200;

cirrel acc: LREAL := 100;

cirrel _dec: LREAL := 100;

cirrel jerk: LREAL := 0;

cirrel buffmode: DMC_BUFFER_MODE;
cirrel_transmode: DMC_GROUP_TRANSITION MODE;
cirrel done: BOOL;

cirrel busy: BOOL;

cirrel active: BOOL;

cirrel aborted: BOOL;

cirrel error: BOOL;

cirrel errorID: DMC_ERROR;

DMC_GroupEnable 0
DMC GroupEnable

EN ENHO
DMC RAxis Group —HﬁxisGrDup bDone — group_done
group_exe —|bExecute bBusy — group_busy

bError —group error
ErrorID — group_errorID
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DMC_MoveCircularBelatiwve 0
DMC MoveCircularBelative
EN B ENO
DMC Axis Group —pxi sGroup blone — cirrel done
cirrel_exe —|bExecute bBusy — cirrel_buay
cirrel circplane —CircPlane bActive —cirrel _actiwve
cirrel circmode —|{CircMode bCommandAborted —cirrel aborted
cirrel auxpoint —|AuxPoint bError [ cirrel error
cirrel_endpoint —EndPoint ErrorID — cirrel_errorID
cirrel pathchoice —PathChoice
cirrel spiralturns —|dwSpiralTurns
cirrel wel —|lrVelocity
cirrel_acc —lrAcceleration
cirrel _dec —(lrDeceleration
cirrel jerk —lrderk
cirrel buffmode —BufferMode
cirrel transmode —TransitionMode
o000 p————————g———————— = —— - - ————q---
I
i Terminal
I point | .4000
I
2000 p===——=== -i____\;\___________________:_| T -2000
i Y e [
l \ T I
| Center of __,-"F— :
1000l-——————— 4:_51_*31'&'5__‘%3:’_’_ ______________ IR -
1 I
{1000 | \
! ! 3000 X
' . =
I I l A
(0.0) 1000 2000 4000

© When cirrel_exe (bExecute) changes to TRUE, DMC_MoveCircularRelative performs the relative
positioning toward the terminal point (4000, 2000) from the start point (1000, 3000) in the clockwise

direction.

© When cirrel_done (bDone) is TRUE and cirrel_busy (bBusy) changes to FALSE, which means the
relative target positioning (4000, 2000) is completed. When cirrel_exe (bExecute) is switched to
FALSE, cirrel_done (bDone) will change to FALSE automatically.

© If cirrel_exe (bExecute) is set to TRUE again, the instruction will perform the circular interpolation
regarding current positon (4000, 2000) as the reference point.

® Supported Devices

© AX-series motion controller

230



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

2.2.1.7 DMC_GroupStop

DMC_GroupStop decelerates the axis group to stop at the current position.

FB/FC Instruction Graphic Expression ST Language
FB DMC_GroupStop | |, .com HAE ORI voonet_ | DMC_GroupStop_instance
—{bExecute bBusyp— (
—IrDeceleration bActive—
—Irderk bCommandAbboE:IIEdr: AXISGI’OUp . =,
=22 | bExecute : =,
IrDeceleration : =,
Irderk : =,
bDone =>,
bBusy =>,
bActive =>,
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
® Inputs
. Setting Value Timing to
N F Data T
ame unction ataTyPe | hefault Value) Take Effect
bExecute Runs the instruction when bExecute |BOOL TRUE/FALSE -
changes from FALSE to TRUE. (FALSE)
IrDeceleration | The deceleration rate (Unit: user LREAL Positive (0) bExecute turns to
unit/s?) TRUE.
Irderk The jerk (Unit: user unit/s3) LREAL Positive (0) bExecute turns to
TRUE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when all axes stop with | BOOL TRUE/FALSE (FALSE)
the velocity 0
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
bActive TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
controlling axes
bCommandAborted TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
aborted
bError TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
to Appendix for descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The axis group decelerates to a stop.
bExecute turns to FALSE.
bExecute will change to FALSE
after remaining TRUE for one
cycle when bExecute is FALSE but
bDone changes to TRUE.
bBusy bExecute turns to TRUE.
bDone turns to TRUE.
bError turns to TRUE.
bCommandAborted turns to TRUE.
bActive Axes start being controlled by the
instruction_ bEXeCUte turns to FALSE
bError turns to TRUE.
bCommandAborted turns to TRUE.
bActive will change to FALSE after
remaining TRUE for at least one
cycle if bExecute changes to FALSE
but bActive changes to TRUE.
bCommandAborted The instruction is interrupted by another
instruction bExecute turns to FALSE
bCommandAborted will change to
FALSE after remaining TRUE for
one cycle when bExecute is FALSE
but bCommandAborted changes to
TRUE.
bError An error occurs during the execution of | bExecute turns from TRUE to FALSE. (Error
ErrorlD the instruction or the input value of the | Code is cleared.)
instruction is incorrect. (Error Code is
recorded.)
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® Timing Diagram of Output Parameter Changes

bExecute
1 1 1 1 |
i i i i
i 1 L] L
bDone 1 ] ' h |
1 1 'l L
I ! ] I ] [
1 1
! i
bBusy ! _-_'
i

bActive |
]
1
1
bCommandAborted | i
X

bError

ErroriD

® Inputs/Outputs

. . Timing to
Name Function Data Type Setting Value Take Effect
AxisGroup | Specify the DMC_AXIS_GROUP_REF* DMC_AXIS_GROUP_REF bExecute turns to
axis group. TRUE and bBusy
is FALSE.

*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

® Function

© The instruction stops the moving axis group.
© The axis group state is switched to GroupStopping.

© The axis group state GroupStopping will continue until bExecute changes to FALSE. When the
velocity reaches 0, bDone changes to TRUE

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.
¢ Example

This example shows the motion behavior performed by DMC_GroupStop when running
DMC_MovelinearRelative.
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When DMC_GroupStop is completed, the axis group changes to GroupStandby state.

DMC_GroupEnable 0

TRUE DMC GroupEnable
11 EN ENO——
DMC Axis Group —HMisGraup bDone —
—bExecute bBusy —
bError —
ErrorlD —

IMC MowveLinearRelative 0.bExecute

Mol
UL

EXECUTE
EN ENC—
Distance[0] := 1000;
Distence[l] := 1000:
Distence[2] := 1000;

DMC_MowvelLinearRelative 0

o
=
=

=

DMC_Zxis Group —5

Distance —

500 —

20—

30 —

o —

DMC_BUFFER_MCLE.aborting —j
DMC_GROUP_TRANSITION MODE.none —

DMC MovelLinearRelative
EN ENC

AxisGroup blone

bExecute bEBuay
Distance bActive
1rVelecity bCommandAborted
lrAcceleraticn bError
lrDeceleration ErrorID
lrJerk

BufferMode

TransitionMode

DMC_GroupStop_0

TRUE DMC GroupStop
11 EN - ENO——
DMC Rxis Group —H axisGroup bDone —
—bExecute bBusy —
30 —lrDeceleraticon bActive —
0 —jlrderk bCommandAborted —
bError —
ErrorID—

© Timing Diagram
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DMC_MoveLinearRelative

bExecute

500 N
AxisX Velocity M
0 ’ : |

=

bDone

bBusy

bActive

bAborted

bError

DMC_GroupStop

bExecute

bDone

bBusy

bActive

bError

! GrouMoving

i | I StandBy
State Machine GroupStopping

® When bExecute of DMC_GroupStop changes to TRUE, bCommandAboted of
MovelinearRelative changes to TRUE, and axes start to decelerate to a stop, meanwhile,

the axis group stays in GroupStopping state.

® When the velocity of axes reaches 0, bDone of DMC_GroupStop changes to TRUE, and

the axis group holds GroupStopping state.

® When bExecute of DMC_GroupStop changes to FALSE, the state of axes changes from
GroupStopping to StandBy.

® Supported Devices

© AX-series motion controller
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2.2.1.8 DMC_GroupHalt

DMC_GroupHalt decelerates the moving axis group to pause at the current position.

FB/FC Instruction Graphic Expression ST Language
FB DMC_GroupH |,k DMC_GroupHalt_instance (
alt _ DMC_GroupHalt AxisGroup : =,
—|AxisGroup bDonef—
:ﬁ'?eic;:?ration bi?:-:z: bExecute : =
= pcommandsbort=d— | |rDeceleration : =,
ErrorlDf— |rJerk : =,
BufferMode : =,
bDone =>,
bBusy =>,
bActive =>,
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
® Inputs
. Setting Value Timing to
N F Data T
ame unction ata Type (Default Value) Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE (FALSE) -
when bExecute
changes from FALSE to
TRUE.
IrDeceleration The deceleration rate LREAL Positive (0) bExecute turns
(Unit: user unit/sz) to TRUE.
Irderk The jerk (Unit: user LREAL Positive (0) bExecute turns
unit/s’) to TRUE.
BufferMode Buffer mode for the DMC _BUFFER M 0: Aborting bExecute turns
instruction ODE 1: Buffered to TRUE.

(0)

*Note: Refer to AX-3 Series Operation Manual for details of BufferMode.

¢ Outputs
. Output Range
N Funct Data T
ame unetion ata Type (Default Value)

bDone TRUE when all axes stop with the BOOL TRUE/FALSE (FALSE)
velocity 0

bBusy TRUE when the instruction is running |BOOL TRUE/FALSE (FALSE)

bActive TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
controlling axes

bCommandAborted TRUE when the instruction is aborted |BOOL TRUE/FALSE (FALSE)

bError TRUE when an error occurs within the |BOOL TRUE/FALSE (FALSE)
instruction

ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)
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¢ Output Update Timing

Name Function Data Type
bDone The axis group decelerates to a
stop. ® bExecute turns to FALSE
® bDone will change to FALSE after
remaining TRUE for one cycle when
bExecute changes to FALSE but bDone
changes to TRUE.
bBusy bExecute turns to TRUE.
® bDone turns to TRUE.
® bErrorturns to TRUE.
¢ bCommandAborted turns to TRUE.
bActive Axes start being controlled by the
instruction. ® bDone turns to TRUE.
® bErrorturns to TRUE.
® bCommandAborted turns to TRUE.
¢ bActive will change to FALSE after
remaining TRUE for at least one cycle
when bExecute changes to FALSE but
bActive changes to TRUE.
bCommandAborted The instruction is interrupted by
® bCommandAborted will change to
FALSE after remaining TRUE for one
cycle when bExecute is FALSE but
bCommandAborted changes to TRUE.
bError An error occurs during the execution | bExecute turns from TRUE to FALSE. (Error
ErrorlD of the instruction or the input value | code is cleared.)
of the instruction is incorrect. (Error
Code is recorded.)
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® Timing Diagram of Output Parameter Changes

bExecute
1

bDone

bBusy

pacte B B ]

1

|

bCommandAborted \| 1
1

bError

]

ErroriD

® Inputs/Outputs

Timing to

Name Function Data Type Setting Value Take Effect

AxisGroup | Specify the DMC_AXIS_GROUP_REF* DMC_AXIS_GROUP_REF bExecute turns to
axis group. TRUE and bBusy is
FALSE.

*Note: AxisGroup_REF (FB): All function blocks for an axis group contain this variable, which works as the starting
program for function blocks.

® Function

© The instruction decelerates the moving axis group to pause.
© The axis group state keeps at GroupMoving.

© When the velocity 0 is reached, bDone changes to TRUE, and the axis group changes to StandBy
state.

© BufferMode of DMC_GroupHalt only supports 0: Aborting and 1: Buffered. An error will occur with
DMC_ERROR.DMC_GM_INVALID_BUFFER_MODE if another BufferMode is used.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

This example shows how the DMC_GroupHalt runs after running DMC_MoveLinearRelative.

© If no other motion instructions are executed during DMC_GroupHalt pauses
DMC_MovelLinearRelative, the axes state will enter “Standby” after the deceleration is completed.
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° When DMC_MovelinearRelative is run again during deceleration, DMC_GroupHalt will be
interrupted, and the axis group will accelerate again without staying in the Standby state any more.
The re-running action described above is allowed for DMC_GroupHailt.

DMC_GroupEnable_0
TRUE DMC_GroupEnable
11 EN ENO——
DMC_Zxis Group —9|AxisGroup bDone —
—bExecute bBusy —
bError —
ErrorID —
DMC_MowveLinearRelative 0.bExecute EXECUTE
1=} EN ENO
Distance[0] := 1000;
Distance[l] := 1000;
Distance[2] := 1000:
DMC_MowvelLinearRelative_0
TRUE DMC MovelinearRelative
11 EN - ENO|—
DMC_Axis_Group —HAxisGroup bDone —
—|bExecute bBusy —
Digtance —Distance bActive [~
500 —1lrVelocity bCommandiborted —
20 —]lrhAcceleraticn bError —
30 —lrDeceleraticn ErrorlD —
0 —lrderk
DMC_BUFFER_MOLE.aborting —|BufferMode
DMC_GROUP_TRANSITION_MODE.none —|TransitionMode
DMC GroupHalt_ O
IRUE DMC GroupHalt
I EN - ENO——
DMC Axis Group —HMisGraup bDone —
—bExecute bBusy —
30 —lrDeceleration bActive —
0 —jlrJderk bCommandAborted —
DMC_BUFFER_MODE.aborting —(BufferMode bError —
ErrorID —

© Timing Diagram
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g TTTTTTTTTTTIIIIIIIIII S
AxisX . Velocity
1}

DMC_MoveLinearRelative

bExecute

bDone

bBusy

bActive

— =

bEmor

DMC_GroupHalt 5 i i : g
bExecute L

bDone

bBusy

bActive

bAborted |

bErmor

Grouphioving
Standby
State Machine 4‘—‘ l—l

® When bExecute of DMC_GroupHalt changes to TRUE, bCommandAboted of
DMC_MovelLinearRelative changes to TRUE and the axes start to decelerate to a stop. The
axis group stays in GroupMoving.

® When the velocity 0 is reached, bDone of DMC_GroupHalt changes to TRUE, and the axis
group changes to Standby state.

® When the velocity has not been reduced to 0 yet and bExecute of DMC_GroupHalt changes
to TRUE during the instruction running, DMC_GroupHalt will be interrupted by changing
bExecute of DMC_MoveLinearRelative to TRUE again, and then its bCommandAboted will
change to TRUE.

® Supported Devices

© AX-series motion controller
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2.2.1.9 DMC_Home_P

DMC_Home_P drives the pulse axis to perform the homing to the set mode.

FB/FC Instruction Graphic Expression ST Language
FB DMC_Hom DIC_Home_P DMC_Home_P_instance (
—axi bD o=
e—P —bEI:e-:ute I:-Bi:i Axis : =,
—{IrPosiotion bCommandAborted bExecute : =,
bErrar iy
ErrorlD IrPosition : =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
® Inputs
Setting Val
Name Function Data Type (I:ef;nug: ¢ \7aluuees) Timing to Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.
IrPosition The position after the LREAL Positive, negative, | bExecute turns to TRUE
homing is completed or 0 (0) and bBusy is FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when homing is |BOOL TRUE/FALSE (FALSE)
complete
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
bCommandAborted TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is aborted
bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
ErrorlD Records the error code. | DFB_HSIO_ERR DFB_HSIO ERROR
Refer to Appendix for | OR (DFB_HSIO_NO_ERR)
descriptions.
*Note: DFB_HSIO_ERROR: Enumeration (ENUM)
¢ Output Update Timing
Name Function Data Type

bDone

Homing is complete

® bpExecute turns to FALSE.

® bError turns to TRUE.
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Name Function Data Type

bBusy bExecute changes to TRUE.
® bExecute turns to FALSE.

® bError turns to TRUE.

bCommandAborted The instruction is interrupted by
MC_Stop. ® bExecute turns to FALSE.
¢ bCommandAborted will change to
FALSE after remaining TRUE for one
cycle when bExecute is FALSE but
bCommandAborted changes to TRUE.
bError An error occurs during the bExecute turns from TRUE to FALSE. (Error

execution of the instruction or the | code is cleared.)
input value of the instruction is
incorrect. (Error Code is recorded.)

ErrorlD

® Timing Diagram of Output Parameter Changes

bExecute

bDone ;

bBusy E

bCommandAborted

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specifies the |DMC_PULSE_AXIS DMC_PULSE_AXIS | bExecute turns to TRUE and bBusy
source of REF (FB) _REF is FALSE.
pulse output
axis.

*Note: DMC_PULSE_AXIS_REF (FB): The function block serves as the drive interface for the pulse output axis,
which contains the axis parameter call and the drive program.

® Function

© The pulse output axis must be selected in Hardware 10 Configuration to output pulses and perform
the homing action according to the pulse axis settings, such as homing mode, acceleration rate, and
velocity.

© The instruction can be used only when the pulse output axis is in the Standstill state. An error will
occur if the instruction is run in other axis states.
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© DMC_Home_P supports homing modes defined in the CiA 402 protocol. For details on homing
modes, refer to A.4 Explanation of DMC_Home P.

© Library of this function block: DL_BuiltinlO_AXa3.library.
© This function block only supports trapezoid curves.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

® Example

In this example, the pulse output axis performs the homing motion via DMC_Home_P after configuring the
axis in the Hardware 10 Configuration tab.

© Select the first pulse output axis (Pulse Output Axis 0) in Hardware 10 Configuration of Builtin_lO,
and then output points (e.g., OUT0, OUT1) and signal trigger points for pulse output (e.g., INO, IN1,
IN2, and IN3) will show. You must configure the signal trigger points that will be used by Homing
Mode to the corresponding input signal in order to run correctly.

o Builtin_10 x -
Hardware 10 Configuration Configurat
Status
Poluds Configuration
Counter 551
IEC Objects Counter 0 551 Encoder
Z Phi
ase use OC
Satus N » Counter |
Po Axis CHO LSP
- . 0 B Z Phase use OC Coture 4
Information .
Po Axis CHO LSN . Counter 2 ] Capture 1
1 ——
Po Axis CHO Z Counter 3 Capture 2
SS1 2 10 e -
Po Axis CHO Home Switch ) ” Counter 4 Capture 3
. Counter § I .l
RN} ne—
|| Counter & Captre'5
— 5 L
Timer Capture 6
—_—T Mp—_—
Timers Capture 7
—_— 15 (] Timer 1
S/S0 551 Timer 2 Compare
Timer 3 Compare 0
" out out L_fs Compare 1
Po Axis CHO A o . " || Timer 5 1 Compane2
o Timer 6
Fal Po Axis CHO B Compare 3
1 5 —
A2 % Compare 4
+ Pulse Dutput Axis 0
82 wo— — 2 6 f— Compare §
Pulse Qutput Aws 1
7] R N 7 — Compare §
Pulse Output Avis 2
Compare 7
o <o ] Pulse Output A 3 -
Encoder

© After the pulse output axis is configured, the variable Pulse_Output_Axis_0 configured in IEC
Objects can be used in the pulse axis parameter to any function block.

Hardware 10 Configuration Variable Type Logical Function
Pulse_Output_Axis_0 Pulsefxis_REF Pulse Output Axis 0

Posxis Configuration

IEC Objects

Status

Infarmatian

243



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

© Pulse_Output_Axis_0 is connected to the input Axis of MC_ Power and DMC_ Home_P. When the
axis is in the Standstill state, the instruction performs the homing motion according to the set homing
mode. The state machine will switch the state from Standstill to Homing.

1 MC_Power_0Q
TRUE MC Power
11 EN B ENO
Pulse CQurput Axis 0 —Axis Status
TRUE —Enable bRegulatorBealState
TRUE —bRegulatorOn bDriveStartRealState
TRUE —bDriveStart Busy
Error
ErrorID
2 DMC_Home_P_O
TRUE DMC Home P
11 EN - ENO——
Pulse CQutput Axis 0 —FAxis bDone -
do_homing —bExecute bBusy —
123.456 —1rPosioticn bCommandAborted —
bError —
ErrorlD —

© After starting DMC_Home_P , Pulse_Output_Axis_0 will perform the homing motion according to the
mode selected in Homing Mode in the PoAxis Configuration tab. After the function block is run, the
homing will be executed according to different external signals and conditions.

® Homing Mode: Mode

23

® Homing speed during search for switch: 1000 (Unit: user unit/s)

® Homing speed during search for z phase pulse: 500 (Unit: user unit/s)
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® Homing Acceleration: 2000 (Unit: user unit/s 2)

Description

CASE1:

CASE 2 :

CASE3:

Homing Mode | Mode 23 v

Homing speed during search for switch | 100 E
Homing speed during search for z phase pulse E

Homing Acceleration :IDD E

Mode 23 : Similar to mode 7 that depending on the home switch and the positive limit switch but
without Z pulse

The homing instruction is executed while the home switch is OFF and the axis moves in the positive direction at
the first-phase speed (Homing speed during search for switch). The motion direction changes and the axis moves
at the second-phase speed (Heming speed during search for Z phase pulse) once the home switch becomes ON.
VWhere the axis standing is the home position when the home switch is OFF.

The homing instruction is executed while the home switch is ON and the axis moves in the negative direction at
tha secand-phase speed (Homing speed during search for Z phase pulse). And whera the axis standing is the
home pesition when the home switeh bacomas OFF.

The homing instruction is executed while the home switch is OFF. The axis moves in the positive direction at the
firsi-phase speed (Homing speed during search for switch). The motion direction changes and the axis moves at
the first-phase speed (Homing speed during search for switch) when the home switch is OFF and the positive

limit switch is OM. When the home switch is ON, the axis starts to move at the second-phase speed (Homing
speed during search for Z phase pulse). Where the axis standing is the home position when the home switch is

=T l

Start point

Case 1 Stop point
Negative direction

Stop point ;
Case?  Negative direction &@_ﬁaﬂ point
Start point }7)

Case 3 o Stop point
Negative direction.¢

Home switch | |
Positive limit switch |

¢ Supported Devices

© AX-series motion controller

245



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

2.2.1.10 DMC_ImmediateStop_P

DMC_ImmediateStop_P stops the PO axis motion immediately and stop the pulse output.

FB/FC Instruction Graphic Expression ST Language
FB DMC_ImmediateS T DMC_ImmediateStop_P(
tOp_P :ix;ecute Eﬁ;ﬁz:; AX'S
erorid— | AXiS =,
bExecute : =,
bDone =>,
bBusy =>,
bError =>,
Errorld =>);
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ata Type (Default Value) Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE (FALSE) |-
bExecute changes from
FALSE to TRUE.
® Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)
bDone TRUE when the instruction running is BOOL TRUE/FALSE (FALSE)
complete
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to Appendix DMC_ERROR* DMC_ERROR
for descriptions. (DMC_NO_ERR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The instruction running is complete.

® bEexcute turns to FALSE.

¢ bDone will change to FALSE after
remaining TRUE for one period
when bExecute is FALSE but bDone
changes to TRUE.

bBusy

bExecute turns to TRUE.

® bDone turns to TRUE.

® bError turns to TRUE.

bError

bExecute turns from TRUE to FALSE. (Error
Code is cleared.)
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

ErrorlD

An error occurs during the execution of the
instruction or the input value of the instruction is
incorrect. (Error code is recorded in ErroriD.)

® Timing Diagram of Output Parameter Changes

bBusy

bDone J

bError

bExecute J

® Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Axis

The specified
axis

DMC_PULSE_AXIS_REF |DMC_PULSE_AXIS_REF
*1

When bExecute turns
to TRUE, and bBusy is
FALSE

*Note: DMC_PULSE_AXIS_REF (FB): The function block serves as the drive interface for the pulse output axis,
which contains the axis parameter call and the drive program.

® Function

© When bExecute turns to TRUE, PO axis motion will be stopped immediately, and pulse output will be
stopped immediately without deceleration.

© Library of this function block is DL_BuiltinlO_AX3.library.

® Troubleshooting

© If an error occurs while running the instruction, Error will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

© For error codes and corresponding troubleshooting, refer to Appendix of this manual.

¢ Supported Devices

© AX-series motion controller
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2.2.1.11 DMC_MoveVelocityStopByPos

DMC_MoveVelocityStopByPos stops the moving axis at a specified position.

FB/FC Instruction Graphic Expression ST Language
FB DMC_MoveVelocity i DMC_MoveVelocityStopByPo
StopByPos —andis DMC_HoveVelocityStopByPos bInVelocityl— s_instance(
—{bExecute bDonef— | Axis : =,
—{bTriggerstop bBusyp—
—{Irvelocity bCommandabortedf— | DEXecute : =,
—Ir&cceleration bErrorg— bTriggerStop : =
—{IrDeceleration ErrorIDf— ] ’
—{Irderk IrVelocity : =,
—Direction : -
—lrRoundphase IrAcceleration : =,
—{IrStopPhase IrDeceleration : =,
Irderk : =,
Direction : =,
IrRoundPhase: =,
IrStopPhase: =,
binVelocity =>,
bDone =>,
bCommandAborted =>,
bBusy =>,
bError =>,
ErrorID =>)
® Inputs
Setting Val
Name Function Data Type (D:fal:lf V:I::) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.
bTriggerStop The stop command is BOOL TRUE/FALSE bExecute is TRUE and the
run when bExecute is (FALSE) output bBusy is TRUE.
TRUE.
IrVelocity The target velocity LREAL Positive or 0 (0) bExecute is TRUE and the
(Unit: User unit/s) output bBusy is FALSE.
IrAcceleration The acceleration rate LREAL Positive (0) bExecute is TRUE and the
when the motion starts output bBusy is FALSE.
(Unit: User unit/sz)
IrDeceleration The deceleration rate LREAL Positive (0) bExecute is TRUE and the
when the motion ends output bBusy is FALSE.
(Unit: User unit/sz)
Irderk The jerk (Unit: User LREAL Positive (0) bExecute is TRUE and the
unit/s>) output bBusy is FALSE.
Direction The motion direction MC_DIRECTI -1: negative bExecute is TRUE and the
ON 1: positive output bBusy is FALSE.
(positive)
IrRoundPhase The modulo LREAL Positive (0) bExecute is TRUE and the
output bBusy is FALSE.
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Setting Val
Name Function Data Type (D:fal:lg Vaalll:ee) Timing to Take Effect
IrStopPhase The position or a phase | LREAL Positive or 0 (0) bExecute is TRUE and the
in the modulo output bBusy is FALSE.
*Note: MC_DIRECTION: Enumeration (Enum)
® Outputs
. Output Range
N Funct Data T
ame unction e (Default Value)
binVelocity TRUE when reaching the target velocity |BOOL TRUE/FALSE (FALSE)
bDone When the trigger signal is TRUE and the |BOOL TRUE/FALSE (FALSE)
axis position has been recorded
bCommandAborted TRUE when the instruction is interrupted | BOOL TRUE/FALSE (FALSE)
by another instruction
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
binVelocity The axis velocity reaches the target
speed. ¢ bCommandAborted turns to TRUE.
® When bExecute is re-triggered and
IrVelocity is given a new value.
bDone The trigger signal is TRUE, and the axis
position has been recorded. ® bExecute turns to FALSE.
® bDone will change to FALSE after
remaining TRUE for one period
when bExecute is FALSE but
bDone changes to TRUE.
bCommandAborted The instruction is aborted. bExecute turns to FALSE.
bBusy bExecute turns to TRUE.
® bDone turns to TRUE.
® bErrorturns to TRUE.
¢ bCommandAborted turns to TRUE.
bError An error occurs during the execution of | bExecute turns from TRUE to FALSE. (Error
ErrorlD the instruction or the input value of the code is cleared.)
instruction is incorrect.

249



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

® Timing Diagram of Output Parameter Changes

Caze1 Caze2 Caze4

L
o 1 s

0
]
in
[¥E]

® Inputs/Outputs

Setting Value Timing to Take Effect

Name Function Data Type
AXIS_REF_SM3 [ bExecute turns to TRUE.

The specified AXIS_REF_SMB*
axis
*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the

Axis

function block.

® Function

© After bExecute of DMC_MoveVelocityStopByPos changes to TRUE, the axis will move with the
velocity specified by IrVelocity and acceleration specified by IrAcceleration. When bTriggerStop
changes to TRUE, the axis positioning will start according to IrDeceleration and the target position

converted from the values of RoundPhase and StopPhase.

Velocity

Ex_Stop - True

{

IrVelocity | —— —— — — —

a =IrDeceleration

e

a = IrAcceleration

| » Position
RoundPhase StopPhase

|
StopPhase

© RoundPhase & StopPhase
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® RoundPhase is the specified modulo. StopPhase is a position in the modulo. The value of
StopPhase should be less than that of RoundPhase.

® When the axis specified by the function block is a linear axis, RoundPhase is the length of
the specified modulo. And StopPhase is a point in the specified modulo. When bTriggerStop
changes to TRUE, the axis will stop at the position specified by StopPhase, and the final stop
position equals an integral multiple of RoundPhase value + StopPhase value.

StopPhase | StopPhase | StopPhase
| | |
RoundPhase RoundPhase RoundPhase

® When the axis specified by the function block is a rotary axis, RoundPhase specifies the
entire phase of the modulo and StopPhase is a phase in the specified modulo. When
bTriggerStop changes to TRUE, the axis will stop at the phase specified by StopPhase, and
the final stop position is (StopPhase value / RoundPhase value) x Modulo value of the rotary
axis.

StopPhase
270° 90

180°

© Special case

® If the specified axis position is too close to the target stop position when executing the
stop command, the axis may not be able to complete the stopping action with the set
deceleration IrDeceleration, and therefore the axis will be positioned in the next modulus.
When this happens, it is recommended that the IrDeceleration or the trigger position of the
stop command be adjusted to meet the planned path of deceleration.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

® Example

© Example 1: This example illustrates how to use DMC_MoveVelocityStopByPos for phase positioning
after the rotary axis motion starts.

DMC_MoveVelocityStopByPas_0

TRUE DMC MoveVelocityStopByPos
—] ———Ex - ENO
M Drive Virtual =S Rxis bInVelocity -
—bExecute bDone —
—bTriggerScop bCommandiborced —
1000 lrVelocicy bBusy
2000 —lcAcceleration bError [~
3000 —lzDeceleration dwErzorID [~
50000 leJerk
MC_DIRECTION.posicive —Direction
360 — lrRoundFhase
180 —{lzStopPhase
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" Rotary axis setting

Axis type and limits
Madulo setti
Virtual mode odulo setings
(® Modulo Maodulo value [ul: 3500.0
(O Finite

" Timing Diagram
3000

o
o]
L
=1
o
=
g

DMC_MoveVelocityStopByPos

bExecute

e
=
=
=
=
R TR E EEE R P e e R e P

bTriggerStop ;

bDriveStart

continuous mation{s)

State Machine discrete motion(4)
standstill(3)

standstill(3)

1. After bExecute changes to TRUE, the axis starts to move at a constant speed in the
set direction until bTriggerStop changes to TRUE to start the positioning motion.

2. The RoundPhase and StopPhase of DMC_MoveVelocityStopByPos are set to 360
and 180, and the Modulo value of the rotary axis is 3600. Therefore, the rotary axis
finally stops at 1800.

3. Since the axis position exceeds the position specified by StopPhase as bTriggerStop

turns to TRUE, the axis will stop at the next StopPhase position.

© Example 2: This example illustrates how to use DMC_MoveVelocityStopByPos for position locating
after the linear axis motion starts.
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DHC MoveVelocityStopByPos_0
DMC_MoveMelocityStopByFos

HC_DI;.ECTIUH. negatcive —Dirsaccion

[ EN ENO
SM_Drive Vircual —SAxis bInVelocity
—bExXecuce blone —
=bTriggerStop bCosmandRborted —
1000 —lxVelocity bEasy ~
5000 —lrAcceleration bError [~

3000 —lrDeceleration dwErrorlD -

50000 —lrJerk

5000 —lxRoundPhase
2000 —lxStopFhase

® Timing Diagram

Position °
-3000

-1000

DMC_MoveVelocityStopByPos

bExecute

bTriggerStop

bDriveStart

continuous motion(s)

discrete motioni4)

State Machine

standstill(3) standstill(3)

1. After bExecute changes to TRUE, the axis starts to move at a constant speed in the
set direction until bTriggerStop changes to TRUE to start the positioning motion.

2. The RoundPhase and StopPhase of DMC_MoveVelocityStopByPos are set to 5000
and 2000 respectively. Therefore, the linear axis finally stops at the position of an
integral multiple of 5000 plus 2000.

3. Since the axis position exceeds 2000 as bTriggerStop turns to TRUE, the axis will
stop at the next 7000.

¢ Supported Devices

© AX-series motion controller
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2.2.1.12 DMC_Groupinterrupt

DMC_Grouplnterrupt pauses the current motion. Use DMC_GroupContinue to resume the paused motion.

FB/FC Instruction Graphic Expression ST Language
FB DMC_Grouplnt : o DMC_Grouplnterrupt_instance(
errupt EE%}EE:UUH bCDmmandAE[u;EgE AXISGI'OLIp. = ’
e eanl | DExecute: =,
IrDeceleration: =,
Irderk: =,
bDone=>,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorID=>);
® Inputs
Setting Val
Name Function Data Type (D:faI:ﬁ V:I::) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.
IrDeceleration Deceleration (user LREAL Positive (0) bExecute turns to TRUE.
unit/sz)
Irderk Jerk; Jump (Unit: user | LREAL Positive (0) bExecute turns to TRUE.
unit/sS)
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when all axes stop |BOOL TRUE/FALSE (FALSE)
with the velocity 0
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
bCommandAborted TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is interrupted
bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
ErrorlD Records the error code. DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Refer to Appendix for
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

Decelerates to a stop.

® bExecute turns to FALSE.

® bDone will change to FALSE after
remaining TRUE for one cycle
when bExecute is FALSE but
bDone changes to TRUE.

bBusy

bExecute turns to TRUE.

® bDone turns to TRUE.

® bError turns to TRUE.

® bCommandAborted turns to
TRUE.

bCommandAborted

The instruction is aborted.

® bExecute turns to FALSE.

¢ bCommandAborted will change
to FALSE after remaining TRUE
for one cycle when bExecute is
FALSE but bCommandAborted
changes to TRUE.

bError

ErrorlD

An error occurs during the execution of the
instruction or the input value of the instruction

is incorrect. (Error Code is recorded.)

bExecute turns from TRUE to FALSE.
(Error Code is cleared.)

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bCommandAborted

bError

® Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

AxisGroup |The
specified

axis group

DMC_AXIS_GROUP

_REF P_REF

DMC_AXIS_GROU

bExecute turns to TRUE and bBusy is
FALSE.
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*Note: DMC_AXIS_GROUP_REF(FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

® Function

© This instruction can decelerate and stop the motion of axis groups except DMC_GroupStop.
© During deceleration, the status of the axis groups remains GroupMoving.

© When the velocity reaches 0, the output parameter bDone changes to TRUE, and the status of the
axis groups will switch to StandBy.

© If the Group state machine is GroupMoving while running, the following Continue data will be
recorded for subsequent DMC_GroupContinue to resume the motion after the instruction is done.

® Instructions have not been executed (including the instructions in the buffer area that have
not been executed).

® Position after motion stops (AxisGroup.ContinuePos). After recording the data,
AxisGroup.bContinueDataWriten will be set to TRUE. The running will not be recorded if it is
not completed.

© When Continue data is currently available, re-run DMC_Grouplnterrupt. The current Continue data
will be cleared. Whether the new Continue data is recorded depends on whether the running is
successful.

© When the DMC_Grouplnterrupt IrDeceleration and IrJerk are set too small, it may cause the
deceleration distance to exceed the target position of the axis group. After the DMC_GroupContinue
is run, it will reverse to the target position of the axis group.

© During the running of DMC_Grouplnterrupt, users might encounter the following situation:

® During DMC_Grouplnterrupt running, DMC_Grouplnterrupt will be interrupted when triggering
DMC_GroupStop.

® During DMC_Grouplnterrupt running, when the second function block DMC_Grouplnterrupt is
re-triggered, it will be interrupted.

® During DMC_Grouplnterrupt running, DMC_Grouplnterrupt continues running when axis
groups motion instructions are running. Motion instructions are in the Busy state until
DMC_Grouplnterrupt running is completed, and the instructions will be added to the
instruction buffer area to start running.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

© For error codes and corresponding troubleshooting, refer to Appendix of this manual.

® Example
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© Example 1: This example shows that the DMC_Grouplnterrupt function block is run when the axis
group is running. After the axis group stops running, the DMC_GroupContinue function block is used

again to restore the axis group motion.

DMC_GroupEnable_0O

DMC GroupEnable
EN ENO——
DeltafixisGroup —HA:cisGroup bDone —
—bExecute bBusy —
bError —
ErrorID —

DMC_MowveLinearRelative_ 0

DMC MovelLinearRelative

EN ERC
Deltahxi=sGroup —HhxisGraup bDone
—|bExecute bBusy
GroupDistance —|Distance bActive
500 —lxVelocity bCommandAborted
500 —jlrAcceleration bError
5300 —1lrDeceleration ErrorID
—1lrJerk
—BufferMode
—TransitionMaode

DMC_GroupInterrupt 0O

DMC GroupInterrupt

EN ENC

DeltahAxisGroup —Hm(isGroup bDone
—bExecute bBusy

500 —1lrDeceleraticn bCommandiborted

—lrJerk bError

ErrorID

DMC GroupContinue_ 0

DMC GroupContinue
EN - ENO——
DeltafixisGroup —HA:cisGroup bDone —
—|bExecute bBusy —
bCommandAborted —
bError —
ErrorID—

EXECUTE
EN
GroupDistance [0]
GroupDistance [1]

ENC
1000007
1000007
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® Timing Diagram

AxisX Velocity )

DMC_Mov eLinearR elative

bExecite

bDone

bBusy

bActive

bCommandAboried

bError

DMC _Groupinterm pt
bExecute

bDone

bBusy

bCommandAborted

bError

DMC_GroupContinue
bExecute

bDone

bBusy

N

bConrmandAborted

bError

State Machine

® When bExecute of DMC_MovelinearRelative changes to TRUE, the axis group

starts to run.

® When bExecute of DMC_Grouplnterrupt changes to TRUE, the axis group will
decelerate until the speed reaches 0 and stops. The status of DMC_Grouplinterrupt
will be changed from Busy to Done.

® At this time, bExecute of DMC_GroupContinue changes to TRUE, and the unfinished
motion path of previous DMC_MoveLinearRelative of the axis group will be

completed.

° Example 2: This example shows that when the axis group is close to the target position, run the
DMC_Grouplnterrupt function block. After the axis group stops, use the DMC_GroupContinue

function block to resume the motion.

258



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

DMC_GroupEnable 0

EN

DeltahAxisGroup —Hm(isGroup bDone —
—bExecute bBusy —

DMC GroupEnable

ENO——

bError —
ErrorID—

DMC_MowveLinearRelative 0

EN

DMC MovelinearRelative

ENC

DeltalAxisGroup —HAxisGroup bDone
—bExecute bBusy
GroupDistance —Distance bActive

500 —1rVelocity

bCommandAborted

500 —j1lrAcceleration bError
500 —jlrDeceleraticon ErrorlD
—1lrJerk
—|Buf ferMode
—TransitionMode

DMC_GroupInterrupt_90

EN

DMC_GroupInterrupt
ERC

DeltadxisGroup —Hm(isGraup bDone
—|bExecute bBusy

5300 —1lrDeceleration bCommandAborted

—lrxderk bError

ErrorID

DMC_GroupContinue 0

EN

DeltadxisGroup —HFucisGroup kDone —
—bExecute bBuay —

DMC GroupContinue
ERC——

bCommandAborted —
bError —
ErrorID—

EXECUTE
EN ERC—
GroupDistance [0] := 100000;
GroupDistance[1] == 100000;
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® Timing Diagram

Twost Postan

Axis ¥ Position )

DMC_MovelinearRelative
bE xecute

bCommandaboned

bErmor

DMC_Groupinterrupt
DExecute

bDone

bBusy

bCommandAborted

bErmor

DMC_GroupContinue
bE xecute

bDone

bBusy

bCommandAborted

bError

Graughioen

State Machine 4“‘;, I—J ]

" When the DMC_MovelinearRelative's bExecute turns to TRUE, the axis group starts
moving.

" When the axis group is close to the target position, run DMC_Grouplnterrupt, and
when bExecute turns to TRUE, the axis group will slow down and to until the speed is
0, but it will exceed the target position.

" At this time, the DMC_GroupContinue bExecute turns to TRUE. Use the previous
setting of DMC_MovelinearRelative to reverse the axis to the target position.

® Supported Devices

© AX-series motion controller
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2.2.1.13 DMC_GroupContinue

DMC_GroupContinue restores the interrupted motion of DMC_ Grouplnterrupt.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Grou _ DMC_GroupContinue_instan
DMC_GroupContinue
pContinue —J':xisGroup IEDone— ce(
—bExecute Busy—
bCommandAborteg— AXiSGFOUp: =,
SEro | bExecute: =,
bDone=>,
bBusy=>,
bCommandAborted=>,
bError=> ,
ErrorlID=>);
® Inputs
Setting Val
Name Function Data Type (sz::fllt v::.Z Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute changes (FALSE)
from FALSE to TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when motion is BOOL TRUE/FALSE (FALSE)
resumed
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
bCommandAborted TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
aborted
bError TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
to Appendix for descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The motion is resumed.

to TRUE.

® bExecute turns to FALSE.

® bDone will change to FALSE after
remaining TRUE for one cycle when
bExecute is FALSE but bDone changes
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bBusy bExecute changes to TRUE.

® bDone turns to TRUE

® bError turns to TRUE

® bCommandAborted turns to TRUE

bCommandAborted The instruction is interrupted by
another function block.

® bExecute turns to FALSE

® bCommandAborted will change to
FALSE after remaining TRUE for one
cycle when bExecute is FALSE but
bCommandAborted changes to TRUE.

ErrorlD

bError An error occurs during the execution
of the instruction or the input value
of the instruction is incorrect. (Error
Code is recorded.)

bExecute turns from TRUE to FALSE. (Error Code
is cleared.)

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bCommandAborted

bError

® Inputs/Outputs

Name Function

Data Type

Setting Value

Timing to Take Effect

AxisGroup |The
specified
axis group

DMC_AXIS_GROUP
_REF

DMC_AXIS_GROU
P_REF

bExecute turns to TRUE and bBusy is

FALSE.

*Note: DMC_AXIS_GROUP_REF(FB): All function blocks for an axis group contain this variable, which works as

the starting program for function blocks.

® Function

© This instruction can resume the axis group motion that is stopped by DMC_Grouplnterrupt.

© Three conditions to successfully run this instruction:
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® The current status of the axis group is GroupStandby.

® There is recorded Continue data (the axis group variable AxisGroup.bContinueDataWriten is
TRUE).

® The current position is at AxisGroup.ContinuePos.

© After successful executing the command, the output paremeter bDone changes to TRUE and clears
the recorded Continue data.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

© For error codes and corresponding troubleshooting, refer to Appendix of this manual.

¢ Example

Refer to DMC_Grouplnterrupt programming example.
¢ Supported Devices

© AX-series motion controller
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2.2.1.14 DMC_MovelL.ink

DMC_MovelLink enables the slave axis to move following the master axis for synchronous positioning.

FB/FC Instruction Graphic Expression ST Language
FB DMC Movel | e I wenel- | DMC_MovelLink_instance(
ink :'Srlna;;erlnput blgﬁwu:;: Master: = ,
—|bExecute bCommandAbortedf—
T ewml | Slave: =,
—{IrMasterDistanceInACC .
::_rlh::;t;rlg;‘stancelnDEc Tr|gger|nput: = s
. bExecute: =,
IrSlaveDistance: =,
IrMasterDistance: =,
IrMasterDistancelnACC: =,
IrMasterDistancelnDEC: =,
LinkOption: =,
IrMasterStartDistance: =,
StartDistanceMode: =,
bDone=>,
bInSync=> ,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorlID=>);
® Inputs
. Setting Value Timing to
N F Data T
ame unction ata Type (Default Value) Take Effect
bExecute Runs the instruction |BOOL TRUE/FALSE (FALSE) bExecute turns to
when bExecute TRUE.
changes from FALSE
to TRUE.
IrSlaveDistance Slave axis travel LREAL Positive, negative, or 0 (0) bExecute turns to
distance (user units) TRUE.
LrMasterDistance Master axis travel LREAL positive (0) bExecute turns to
distance (user unit) TRUE.
IrMasterDistanceln Master axis LREAL positive (0) bExecute turns to
ACC acceleration travel TRUE.
distance (user unit)
IrMasterDistanceln Master axis LREAL positive (0) bExecute turns to
DEC deceleration travel TRUE.
distance (user unit)
LinkOption Synchronization start | DMC_LINKOP | 0: COMMANDEEXECUTION | bExecute turns to
condition selection TION 1: TRIGGERDETECTION TRUE.
2: MASTERREACH
(COMMANDEEXECUTION)
IrMasterStartDistance | Master axis following | LREAL Positive, negative, or 0 (0) bExecute turns to
distance (user unit) TRUE.
StartDistanceMode Master axis following | DMC_START |0: ABSOLUTE bExecute turns to
distance mode DISTANCEM | 1: RELATIVE TRUE.
ODE 2 (ABSOLUTE)
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*Note:
1. DMC_LINKOPTION: Enumeration (Enum)
2. DMC_STARTDISTANCEMODE: Enumeration (Enum)

¢ Outputs
. Output Range
N Funct Data T
ame unction s b (Default Value)
bDone TRUE when slave axis positioning is BOOL TRUE/FALSE (FALSE)
complete
bInSync TRUE when master and slave cams BOOL TRUE/FALSE (FALSE)
are synchronized
bBusy TRUE when the instruction is running |BOOL TRUE/FALSE (FALSE)
bCommandAborted TRUE when the instruction is aborted |BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the | BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC ERROR (DMC NO
Appendix for descriptions. ERROR)

*Note: DMC_ERROR: enumerate (Enum)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bDone The slave axis positioning is completed.
® bExecute turns to FALSE.

® If bExecute is FALSE and bDone
turns to TRUE, then bDone turns
to FALSE immediately after
maintaining the TRUE state for
one scan cycle.

bInSync The slave axis is synchronized. When completing positioning

bBusy The upper edge of bExecute fires.
® bDone turns to TRUE.

® bError turns to TRUE.

® bCommandAborted turns to
TRUE.

bCommandAborted The Instruction is interrupted by another
Function block. ® bExecute turns to FALSE.

® bCommandAborted will change to
FALSE after remaining TRUE for
at least one cycle when bExecute
is FALSE but bCommandAborted
changes to TRUE.

bError An error occurs during the execution of the bExecute turns to FALSE (Clear the error
instruction or the input value of the instruction | code recorded in ErroriD.)

ErrorlD
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

ErroriD.).

is incorrect. (Error code is recorded in

® Timing Diagram of Output Parameter Changes

bExecute J_L u L
LinkOption
bDone :: i _l i: _i i —ii i
bInSync ii | | ; | ; I :_:
bBusy ii | | | | _i

bCommandAboerted :: IAI\
bError J_‘

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Slave Specifies the AXIS_REF_SM3*1 AXIS_REF_SM3 [ bExecute rises and bBusy status is
slave axis. FALSE.
Triggerlnput | Trigger signal TRIGGER_REF*2 TRIGGER_REF bExecute turns to TRUE.
Master Specifies the AXIS_REF_SM3*1 AXIS_REF_SM3 bExecute rises and bBusy status is
master axis. FALSE.
*Note:

1. AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for the
function block.

2. TRIGGER_REF: Structure (STRUCT)

Name

Function

Data Type

Setting Value (Default Value)

iTriggerNumber

Trigger channel

INT

0: Touch Probe 1 upper edge data capture
1: Touch Probe 1 lower edge data capture
2: Touch Probe 2 upper edge data capture
3: Touch Probe 2 lower edge data capture

-1

bFastLatching

Trigger signal

BOOL

TRUE: the drive triggers
FALSE: Controller trigger (TRUE)
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Name Function Data Type Setting Value (Default Value)

blnput When the controller is BOOL Trigger source
triggered, it is the trigger
signal source.

bActive Shows whether the trigger BOOL TRUE: The trigger signal is valid (FALSE)
signal is valid.

*Note: bActive is the output contact, do not input signal.
® Function
© The synchronous motion trigger of MC_Movel.inke is set by LinkOption.

" COMMANDEEXECUTION: When DMC_Movelinke starts, the slave axis starts the
synchronization and executes positioning motions.

" TRIGGERDETECTION: After DMC_MovelLinke starts and an external signal triggered, the
slave axis starts the synchronization and executes positioning motion.

" MASTERREACH: After the master axis reaches the specified position, the slave axis starts
the synchronization and executes the positioning motion.

© If LinkOption = MASTERREACH mode, StartDistanceMode determines the specified position of the
master axis:

® ABSOLUTE: The specified position is MasterStartDistance.

" RELATIVE: The specified position is the current position triggered by the
MasterStartDistance+Function block.

© The positioning path of the slave axis is converted by four parameters: the moving distance
of the spindle acceleration segment (MasterDistancelnACC), the moving distance of the
spindle deceleration segment (MasterDistancelnDEC), the moving distance of the master axis
(MasterDistance), and the moving distance of the slave axis (SlaveDistance).
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r

Master axis position

Slave axis velocity
F 3

Time

v

—
| i MasterDistance
| .~ WasterDistancemAcC | I
— : E
| " 3 . » Time
Slave axis position i E
A | !
E SlaveDistance

» Time

" Acceleration section

Interval

The relationship between the master
axis and the slave axis motion amount

section

Acceleration |Master Axis | MasterDistancelnACC

Slave Axis SlaveDistance
MasterDistanceInAcCC
X 2

MasterDistancenAcc ) ) . MasterDistancelnDEC
fﬁMasterDlstancanaster1stancaInACC7MasterlstanceInDECHi

® Constant

velocity section

The relationship between the master

Interval
axis and the slave axis motion amount
Const Master [MasterDistance—MasterDistancelnACC—MasterDistancelnDEC
ant Axis
Velocity . . . . .
Section Slave SlaveDistance —Slave Axis Acceleration Section moving
Axis distance—Slave Axis Deceleration Section moving distance
® Deceleration section

Inte . . . . .

rval The relationship between the master axis and the slave axis motion amount
Decel | Master Axis MasterDistancelnDEC
;r:t Slave Axis SlaveDistance
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Inte . . . . .
rval The relationship between the master axis and the slave axis motion amount
Sect Mastermstzancelnnﬁc
|On * WHMasterDistance—MasterDistanceInACC—MasterDistanceInDEC}+w

© When TRIGGERDETECT has the same driver mode and controller mode as MC_TouchProbe, refer
to the MC_TouchProbe instruction manual for the usage of the two modes and the usage settings of

Triggerinput.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

© Example 1: The example shows that DMC_MovelLink operates in COMMANDEEXECUTION mode.

DMC_MoweLink 0
TRUE DMC Mowvelink
— | EN - ENO——

Master —SMaster bDone
Slave —H5lave bInSync -
Trigger ——TriggerInput bBusy —
—bExecute bCommandAborted —
500 —SlaveDistance bError -
1000 —MasterDistance dwErrorlD —

100 —|MasterDistanceIniCC

200 —MascerDistanceInDEC

DMC_ LINKCPTION.COMMANDEEXECUTION — LinkOption
—MasterStartDistance

© Timing Diagram

269



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

Position
000 e
[T (=] T O S S

Slave

0 ooommmmmmmmmmmm Boo i

Velocity

10000

Master

800 __ I b

DMC_MovelLink

bExecute

bDone

binSync

bBusy

1. When LinkOption is set to COMMANDEEXECUTION, the slave axis starts the
synchronization right after DMC_Movelink is activated and performs positioning motion
according to the speed of the master axis.

2. According to the four parameters of MasterDistancelnACC, MasterDistancelnDEC,
MasterDistance, and SlaveDistance, the distance of Slave AxisAcceleration Section can be
calculated as 29.4118, and the distance of Slave AxisDeceleration Section is 58.824.

3. When the slave axis completes the dynamic motion, the slave axis stops the synchronization,

and DMC_MovelLink completes the synchronous positioning motion.

© Example 2: The example shows that DMC_MoveLink operates in TRIGGERDETECTION mode.
(External trigger using controller mode)

TRUE EXECUTE
11 EN ENO—
Trigger.bFastLatching := FALSE:

DMC_MoveLink 0

TRUE DMC Movelink
11 EN B ENO——

Master —HMaster bDone —
5lave —H5lave bInSync [—
Trigger = TriggerInput bBusy —
—bExecute bCommandAborted —
500 —5laveDistance bError —
1000 —|MasterDistance dwErrorID —

100 —|MasterDistance InACC

200 —MasterDistanceInDEC

DMC_ LINKCETION.TRIGGERDETECTICN —|LinkOption
—MasterStartDistance
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© Timing Diagram

Position

Master 444

Slave

________________

Velocity

10000

2000 A

1441176

Master

Slave

Trigger

DMC_Movelink

bExecute

bDone

binSync

bBusy

1. When the LinkOption is set to TRIGGERDETECTION, after the DMC_MovelLink is activated,
the trigger signal must be used to make the slave axis enter the synchronization mode.
After the trigger, the slave axis will follow the speed of the master axis to perform positioning

motion.

2. According to the four parameters of MasterDistancelnACC, MasterDistancelnDEC,
MasterDistance, and SlaveDistance, the distance of Slave AxisAcceleration Section can be
calculated as 29.4118, and the distance of Slave AxisDeceleration Section is 58.824.

3. When the slave axis completes the moving position motion, the slave axis leaves the
synchronization relationship, and DMC_MoveLink completes the synchronous positioning

motion.

° Example 3: The example illustrates that DMC_Movelink operates in MASTERREACH mode.

TRUE

[

Master —=
Slave =5

Trigger —

DMC_LINEQPTION.MASTERRERCH —

300 —

DMC STARTDISTANCEMODE.ARBSOLUTE —

IMC_MowveLink_ 0
DMC Movelink

EN - ENO——
Master bDone —
Slawve bInSync —
TriggerInput bBusy —
bExecute bCommandAborted —
SlaveDistance bError —
MasterDistance dwErrorID
MasterDistanceInACC
MasterDistanceInDEC
LinkOption
MasterStartDistance
StartDistanceMode

© Timing Diagram
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Position

Master

Slave

441176 |

Velocity

Master "%

Slave / \

DMC_MovelLink

bExecute

bDone

binSync

bBusy

1. When the LinkOption is set to MASTERREACH, after DMC_Movel.ink is activated, the
master axis must pass the position set by the MasterStartDistance, the slave axis enters the
synchronous mode, and the positioning motion is performed according to the speed of the
master axis.

2. StartDistanceMode is set to ABSOLUTE mode, which means that when the master axis runs
to 300, the slave axis starts to perform synchronous positioning motion.

3. According to the four parameters of MasterDistancelnACC, MasterDistancelnDEC,
MasterDistance, and SlaveDistance, the distance of Slave AxisAcceleration Section can be
calculated as 29.4118, and the distance of Slave AxisDeceleration Section is 58.824.

4. When the slave axis completes the moving position motion, the slave axis leaves the
synchronization relationship, and DMC_Movelink completes the synchronous positioning
motion.

¢ Supported Devices

© AX-series motion controller
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2.2.1.15 DMC_MoveFeed

DMC_MoveFeed can specify an external interrupt input. During the motion of the target, the position where the
interrupt occurs is used as the starting point to perform the positioning motion.

FB/FC Instruction Graphic Expression ST Language
FB DMC_MoveF S Frevereed DMC_MoveFeed _instance(
eed :%)'(ii;gerlnput bﬁgg;g: Axis: = ’
bwindononly bcommandabora]— | 17199€rInput: =,
R el | PEXecute: =,
::;Silsoitciﬁ: bWindowOnly: =,
::;g;ccﬂlir;ttiiool IrFirstPosition: =,
:I[;JireercktiDrI IrLastPosition: =,
:r:IE:::IH-IDDi:gnoe IrPosition: =,
—IrFeedvelodiy IrVelocity: =,
—bErrorDetect
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
Direction: =,
Movemode: =,
IrFeedDistance: =,
IrFeedVelocity: =,
bErrorDetect: =,
bDone=> ,
binFeed=>,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorlD=>);
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE bExecute turns to
bExecute changes from FALSE (FALSE) TRUE.
to TRUE.
bWindowOnly Enables the Window range BOOL TRUE/FALSE bExecute turns to
setting. (FALSE) TRUE and bBusy is
FALSE.
IrFirstPosition Defines the start position of LREAL Negative, Positive, or | bExecute turns to
Window (Unit: user unit) 0(0) TRUE and bBusy is
FALSE.
IrLastPosition Defines the end position of LREAL Negative, Positive, or | bExecute turns to
Window (Unit: user unit) 0(0) TRUE and bBusy is
FALSE.
IrPosition Absolute target position (Unit: | LREAL Negative, Positive, or | bExecute turns to
user unit) 0(0) TRUE and bBusy is
FALSE.
IrAcceleration Acceleration rate (Unit: user LREAL Positive (0) bExecute turns to

unit/s2)

TRUE and bBusy is
FALSE.
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. Setting Value Timing to
N Funct Data T
ame unction s b (Default Value) Take Effect
IrDeceleration Deceleration rate (Unit: user LREAL Positive (0) bExecute turns to
unit/s2) TRUE and bBusy is
FALSE.
Irderk The jerk (Unit; user unit/s3) LREAL Positive or 0 (0) bExecute turns to
TRUE and bBusy is
FALSE.
Direction The motion direction MC_DIRECTI [-1: negative bExecute turns to
oN 0 : shortest TRUE and bBusy is
1 : positive FALSE.
2 : current
3 : fastest
(shortest)
MoveMode Target motion mode DMC_MOVE (0: ABSOLUTE bExecute turns to
MODE 2 1: RELATIVE TRUE and bBusy is
2 : VELOCITY FALSE.
(ABSOLUTE)
IrFeedDistance Standard distance (Unit: user LREAL Negative, Positive, or | The signal is at the
unit) 0(0) rising edge
IrFeedVelocity Standard speed (user unit) LREAL Positive (0) When the signal is
at the rising edge
bErrorDetect Error detection selection BOOL TRUE/FALSE bExecute turns to
(FALSE) TRUE and bBusy is
FALSE.
*Note:
1. MC_DIRECTION: Enumeration (Enum)
2. DMC_MOVEMODE: Enumeration (Enum)
® Outputs
. Output Range
N Funct Data T
ame unction 8 SVRE (Default Value)
bDone TRUE when the standard motion BOOL TRUE/FALSE (FALSE)
is complete or the target motion is
completed and bErrorDetect is FALSE
binFeed TRUE in standard motion BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is running |BOOL TRUE/FALSE (FALSE)
bCommandAborted TRUE when the instruction is aborted |BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the | BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update

Timing
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The standard motion is completed or the
target motion is completed and bErrorDetect ® bExecute turns to FALSE.
is FALSE.
® bDone will change to FALSE after
remaining TRUE for one period
when bExecute is FALSE but
bDone changes to TRUE.
binFeed During standard motion Completing standard motion.
bBusy bExecute turns to TRUE
® bDone turns to TRUE.
® bErrorurns to TRUE.
bCommandAborted The function block is interrupted or when the | bExecute turns to FALSE.
target motion is complete and bErrorDetect is
TRUE.
bError An error occurs during the execution of the bExecute turns to FALSE. (Clear the error
ErrorlD instruction or the input value of the instruction | code recorded in ErroriD.)
is incorrect.

® Timing Diagram of Output Parameter Changes

hExecute
Trigger i : H

ErrarDetect
bOone ’_‘ i
hinF eed |
hBuUsy |

hzommandaborted

hErrar ,_‘

1

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified [AXIS_REF_SM3 AXIS_REF_SM3 bExcute turns to TRUE.
. *1
axis (FB)

Triggerinput Trigger signal TRIGGER_REF*2 TRIGGER_REF bExecute turns to TRUE.

*Note:
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1. AXIS_REF_SM3 (FB): All function blocks for an axis group contain this variable, which works as the starting

program

for function blocks.

2. TRIGGER_REF: Structure (STRUCT).

Name Function Data Type Setting Value (Default Value)

iTriggerNumber Trigger channel INT 0: Touch Probe 1 captures data when TRUE
1: Touch Probe 1 captures data when
FALSE
2: Touch Probe 2 captures data when TRUE
3: Touch Probe 2 captures data when
FALSE

bFastLatching Trigger signal BOOL TRUE: Drive trigger
FALSE: Controller trigger (TRUE)

blnput Trigger signal source when BOOL Trigger signal source

Controller trigger
bActive Trigger signal valid or not BOOL TRUE: Trigger signal valid (FALSE)

*Note: bActive is the output contact. Do not input signal.

® Function

© TRIGGERDETECT has driver mode and controller mode like MC_TouchProbe. Refer to
MC_TouchProbe for these two modes and the Triggerinput setting.

© MoveMode sets the target motion (the first motion) mode. The absolute motion (ABSOLUTE)
and the relative motion (RELATIVE) will be completed if there is no trigger signal. At this time, the
DMC_MoveFeed function block will go to the next stage according to the bErrorDetect setting, and
the velocity motion (VELOCITY) will continue to run regardless of the bErrorDetect state.

© When bErrorDetect is FALSE, and the target motion (the first motion) is completed, bDone turns
to TRUE, and the function block completes executing. When bErrorDetect is TRUE, and the target
motion (first motion) is completed, bCommandAborted turns to TRUE, and the function block stops.

© During standard motion (second motion), relative motion will be performed according to the standard
distance (IrFeedDistance). When IrFeedDistance is a positive value, the axis will maintain the original
motion direction for standard motion.

DExecute

Trigger

bDone

blnFeed

bBusy

Welocity
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© When IrFeedDistance is negative, the axis will perform standard motion in the opposite direction of

the current motion.

bExecute

Trigger

bDone

binFeed

bHusy

Velocity

]
__/

° When IrFeedDistance is set to 0, the axis will stop immediately.

© In the drive mode, if Touch Probe Status (60B9h) and Touch Probe Pos1 Value (60BAh) are not
configured in PDO, you need to use SDO to ask the controller. Therefore, the function block will not
respond immediately when the Trigger signal comes. To react in time, configure the above two PDOs.

© Window Mask setting

® When the axis is set as a rotary axis, different results will be obtained with different Window
Mask settings. The results obtained by setting different FirstPosition and LastPosition

intervals are shown in the following figure.

1. FirstPosition < LastPosition

LastPosition LastPosition

Caplured

FirstPosition

2. FirstPosition = LastPosition

FirstPosition FirstPosition

Captured
LastPosition

- +
4
0
FirstPosition

LastPosition

© In the linear axis mode, the Windows Mask setting range must be FirstPosition < LastPosition, and

the trigger can only work within the range value.
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® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

® Example

© Example 1: The example shows the running result of using DMC_MoveFeed in the controller mode.

E EXECUTE
{ EN

DMC_MoveFeed 0

ENQ

Trigger.bFastlatching :=FALSE:

SM_Drive_ETC_Delta_ASDA_Az —53
Trigger —

EN
Axisg

DMC MoveFeed

TriggerInput

bExecute
bWindowOnly

—|lrFirstPosition
lrLastPosition

500 —

1000 —f

1000 —

10000 —
MC_DIRECTION.peositive —
DMC MoveMode .VELOCITY —j
100 —

500 —

1rPosition
1lrVelocity
lrAcceleration
lrDeceleraticn

lrderk
Direction
Movemode

lrFeedDistance
lrFeedVelocity
ErrorDetect

ENOQ/|
bDone
bInFeed

bBuay —
bCommandiborted

bError
dwErrorID

© Example 2: The example illustrates the running result of using DMC_MoveFeed in drive mode.

® Timing Diagram

Trigger. binput

P osition

Velocity

Acceleration

DNC_Mov ef eed

bExecute

bDone

-
-

bBusy

binFeed

1. After DMC_MoveFeed is started, the axis starts to run with the target position,
velocity, acceleration, and motion mode input from the function block and waits for

the trigger signal of the controller mode.

2. After the controller mode is triggered, the axis will move according to the position and

velocity of the second standard motion.

3. Since the standard distance (IrFeedDistance) is a positive value, the axis maintains
the original motion direction and performs standard motion after triggering.
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DMC_MoveFeed 0
IRUE EXECUTE DMC_MoveFeed

H— ——ex ENO EN ENO——
Trigger.bFastlatching :=TRUE; SM_Drive ETC_Delta ASDA AZ —S{Axis bDone [~
Trigger.iTriggerNumber := 0; Trigger —HTrlggerInput bInFeed [~

—|bExecute bBusy —

bWindowOnly bCommandAborted —
—|lrFiratPosition bError —
—|lrlLastPosition dwErrorID —

1000 —{1rPosition
500 —1rVelocity
1000 —lrAcceleraticn
1000 —lrDeceleration
10000 —{1lrJerk
MC_DIRECTION.positive —Direction
DMC_MoveMode.RELATIVE —{Movemode
-100 —{1rFeedDistance
500 —1rFeedVelocity

—ErrorDetect

" Wiring Diagram

24v
=
Fan

® Timing Diagram

Pos ition

— | ]

OMC_MoweFeed

bExecute I

bhone

bBusy

binFeed

1. After DMC_MoveFeed has started, the axis starts to run with parameters such as
target position, velocity, acceleration, and motion mode input in the function block,
and waits for the Trigger signal in the controller mode.

2. Since the first segment of the target motion uses the relative mode (RELATIVE),
and the error detection selection (ErrorDetect) is FALSE, when the target position is
reached, the DMC_MoveFeed operation is completed, and bDone turns to TRUE.
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3. Restart DMC_MoveFeed, and trigger the driver's external signal when the first
segment of target motion has not been completed.

4. After triggering, the axis will follow the position and speed of the second standard
motion. Since the standard distance (IrFeedDistance) is negative, the axis will run in
the opposite direction after triggering.

5. The trigger position of the drive mode can be obtained by querying the Touch probe
pos1 pos value (60BAh). Since the drive mode trigger is more real-time than the
controller, there will be a slight error when observing the relationship between InFeed
and the position.

¢ Supported Devices

© AX-series motion controller

280



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

2.2.1.16 DMC_GroupReadSetPosition

DMC_GroupReadSetPosition reads returns the current set-position of an axis group.

FB/FC Instruction Graphic Expression ST Language
FB DMC_GroupRea DMC_GroupReadSetPosition_inst
dSetPosition ] ance(
AxisGroup: =,
bEnable: =,
CoordSystem: =,
bValid=>,
bBusy=>,
bError=>,
ErrorID=>,
Position=>,
KinematicConfig=> );
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ata Type (Default Value) Take Effect
bEnable Runs the instruction | BOOL TRUE/FALSE (FALSE) -
when bEnable
changes from FALSE
to TRUE.
CoordSystem Coordinate system DMC_COORD_SY |0: ACS bEnable turns to
STEM 1: MCS TRUE, the setting

2: WCS (Reserved)
3: PCS_1 (Reserved)

parameters of
CoordSystem will

4: PCS_2 (Reserved) be updated.

5: TCS (Reserved)
(1)

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

® Outputs
. Output Range
N Funct Data T
ame unction SERYBE (Default Value)
bValid TRUE when the output value is valid BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to Appendix DMC_ERROR*1 DMC_ERROR
for descriptions. (DMC_NO_ERROR)
Position The current position of the axis group in the |LREALI[6] L, ., . ]
set CoordSystem. Positive value, negative
value or 0
(o, 0, 0, 0, 0, QD
KinematicCon |When the CoordSystem is set as the DL_Kinematics.CON |-
fig cassette coordinate system (that is, when FIG_DATA 2
it is not ACS), the configuration and (Reversed)
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. Output Range
Name Functio Data Type
unction yp (Default Value)
Data Type corresponding to the current
Instruction position of the axis group.
*Note:

1. DMC_ERROR: Enumeration (Enum)

2. Different configurations have different stored data.

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bValid bEnable turns to TRUE and /rValueOutput is
valid. ® bEnable turns to TRUE.
® bErrorturns to TRUE.
bBusy bEnable turns to TRUE.
® bValid turns to TRUE.
® bErrorturns to TRUE.
bError An error occurs during the execution of bEnable turns to TRUE. (Clear the error
ErrorlD the instruction or the input value of the code recorded in ErrorID)
instruction is incorrect.
Position Continuously update the value when Continuously update the value when
bEnable is TRUE. bEnable is TRUE.
KinematicConfig Continuously update the value when Continuously update the value when
bEnable is TRUE. bEnable is TRUE.

® Timing Diagram of Output Parameter Changes

bEnable

bValid

bBusy

bError

® Inputs/Outputs

Setting Value

Timing to Take Effect

Name Function Data Type
AxisGroup |The DMC_AXIS_GROUP_REF*
specified
axis group

DMC_AXIS_GRO
UP_REF

bEnable turns to TRUE and
bBusy is FALSE.
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*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

® Function

© This function is available for DL_MotionControl V1.2.0.0 or later.
© This function block will output the valid value only when the axis group state is not GroupDisable.

© If the read position is a cassette coordinate system, KinematicConfig will output the configuration data
type corresponding to the Position. If the coordinate system is ACS, this parameter does not take
effect.

© CoordSystem function is supported by DL_MotionControl library V1.1.0.0 or later.
® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

© For the error codes and corresponding troubleshooting methods, refer to the Appendix of this
manual.

¢ Supported Devices

© AX-series motion controller
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2.2.1.17 DMC_GroupReadActPosition

DMC_GroupReadActPosition reads the current position of the axis group.

FB/FC Instruction Graphic Expression ST Language
FB DMC_GroupRead e DMC_GroupReadActPosition_instance(
ActPosition AxisGroup: =,
bEnable: =,
CoordSystem: =,
bValid=>,
bBusy=>,
bError=>,
ErrorID=>,
Position=>,
KinematicConfig=> );
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect
bEnable Runs the instruction |BOOL TRUE/FALSE (FALSE) |-
when bEnable
changes from FALSE
to TRUE.
CoordSystem Coordinate system DMC_COORD_SYST |0: ACS bEnable turns to
EM 1: MCS TRUE, the setting
2: WCS (Reserved) parameters of
3: PCS_1 (Reserved) CoordSystem will
4: PCS_2 (Reserved) be updated.
5: TCS (Reserved)
(1)

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)
bValid TRUE when the output value is BOOL TRUE/FALSE (FALSE)
valid
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to DMC_ERROR*1 DMC ERROR (DMC NO
Appendix for descriptions. _ERROR)
Position The current position of the axis LREAL[6] L, ..,
group in the set CoordSystem. Positive value, negative
value or 0
(0, 0, 0, 0, 0, 0]
KinematicConfig When the CoordinateSystem is DL_Kinematics.CONFIG_ |-
set as the cassette coordinate DATA 2 (Reversed)
system (when it is not ACS),
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Name

Function

Data Type

Output Range
(Default Value)

the configuration data type
corresponding to the current
position of the axis group.

*Note:

1. DMC_ERROR: Enumeration (Enum)

2. Different configurations have different stored data.

© QOutput Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bValid bEnable turns to TRUE and the
IrValueoutput is valid. ® bEnable turns to TRUE.
® bErrorturns to TRUE.
bBusy bEnable is TRUE.
® pValid turns to TRUE.
® bErrorturns to TRUE.
bError An error occurs during the execution of When bEnable turns to TRUE (Clear the
the instruction or the input value of the Error Code)
ErroriD , L
instruction is incorrect.
Position Continuously update the value when Continuously update the value when
bEnable is TRUE. bEnable is TRUE.
KinematicConfig Continuously update the value when Continuously update the value when
bEnable is TRUE. bEnable is TRUE.

® Timing Diagram of Output Parameter Changes

bEnable

bValid

bBusy

bEmor

® Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

AxisGroup | The specified
axis group

DMC_AXIS_GROUP_REF’

DMC_AXIS_GR
OUP_REF

bEnable turns to TRUE and
bBusy is FALSE.
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*Note: DMC_AXIS_GROUP_REF(FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

® Function

© This function is available for DL_MotionControl V1.2.0.0 or later.
© This function block will output the valid value only when the axis group state is not GroupDisable.

© If the read position is a cassette coordinate system, KinematicConfig will output the configuration data
type corresponding to the Position. If the coordinate system is ACS, this parameter does not take
effect.

© CoordSystem function is supported by DL_MotionControl library V1.1.0.0 or later.
® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

© For error codes and corresponding troubleshooting methods, refer to Appendix of this manual.
¢ Supported Devices

© AX-series motion controller
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2.2.1.18 DMC_GroupJog

DMC_GroupJog activates the forward and reverse jogging of the axis group to the specified coordinates.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Group T DMC_GroupJog_instance(
—{AxisGroup bBusyp— . .
Jog ::z\f?:.':lz bCDmmEHd:ﬁAj‘;‘j: AXISGroup. o
- ~oml | PEnable: =,
::Elnelcétr);tlon FOrWard = y
—|Deceleration
I Backward: =,
MaxDistance: =,
Velocity: =,
Acceleration: =,
Deceleration: =,
Jerk: =,
CoordSystem: =,
bBusy=>,
bActive=>,
bCommandAborted=>,
bError=>,
ErrorlD=>);
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ala Type (Default Value) Take Effect
bEnable Runs the instruction |BOOL TRUE/FALSE (FALSE) -
when bEnable
changes from FALSE
to TRUE.

Forward Run the forward jog | BOOL[6] L., ... Only works when
of each coordinate TRUE/FALSE bEnable = TRUE
axis oo

FALSE)

Backward Run the reverse jog | BOOL[6] L, . .1 Only works when
of each coordinate TRUE/FALSE bEnable = TRUE
axis (PR

FALSE)

MaxDistance Set the maximum LREAL[6] L, .., Only works when
moving distance positive, negative or 0 bEnable = TRUE
of one jog of each (o, 0, 0, 0, 0, 0))
coordinate axis

Velocity Set the maximum LREAL[6] L, .., .1 Only works when
speed of each Positive bEnable = TRUE
coordinate axis (fo, o, 0, 0, 0, O1)
inching

Acceleration Set the maximum LREAL[6] L, ... Only works when

acceleration of each
coordinate axis
inching

Positive
([0, 0, 0, 0, 0, 01)

bEnable = TRUE
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2: WCS (Reserved)
3: PCS_1 (Reserved)
4: PCS_2 (Reserved)
5: TCS (Reserved)

©)

. Setting Value Timing to
N Funct Data T
ame unction i b (Default Value) Take Effect

Jerk Set the maximum jerk | LREAL[6] L., .., Only works when
of each coordinate Positive bEnable = TRUE

axis inching (fo, 0, 0, 0, 0, O
CoordSystem Coordinate system DMC_COORD_SY |0: ACS Only works when
STEM 1: MCS bEnable = TRUE

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

¢ Outputs
. Output Range
N Funct Data T
ame unction ala Type (Default Value)

bValid TRUE when the instruction is triggered to | BOOL TRUE/FALSE (FALSE)
run

bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)

bCommandAbor | TRUE when the instruction is interrupted |BOOL TRUE/FALSE (FALSE)

ted

bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction

ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

® This instruction is interrupted by
MC_Stop

® This instruction is interrupted by
DMC_GroupStop

TRUE.

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bValid bEnable turns to TRUE.
® bEnable turns to TRUE.
® bError turns to TRUE.
bBusy Forward/Backward is jogging.
® bpValid turns to TRUE.
® bError turns to TRUE.
bCommandAborted
® The instruction is aborted ® bEnable turns to TRUE

bCommandAborted will change to
FALSE after remaining TRUE for
one cycle when bExecute is FALSE
but bCommandAborted changes to
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bError An error occurs during the execution of bEnable turns to TRUE. (Clear the Error
the instruction or the input value of the Code)
ErrorlD ) L
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bC ommandaborted

bEnable

Forward(]

Backward([]

bBusy

ductive

bE mor

® Inputs/Outputs

Name

Function Data Type Setting Value Timing to Take Effect

AxisGroup

The DMC_AXIS_GROUP_REF* DMC_AXIS_GRO | bEnable turns to TRUE and
specified UP_REF bBusy is FALSE.
axis group

*Note: DMC_AXIS_GROUP_REF(FB): All function blocks for an axis group contain this variable, which works as

the starting

program for function blocks.

® Function

This function is supported by DL_MotionControl V1.2.0.0 or later.
CoordSystem function is supported by DL_MotionControl library V1.1.0.0 or later.

When bEnable is TRUE, according to the coordinate system specified by CoordSystem, the value
of MaxDistance, Velocity, Acceleration, Deceleration, and Jerk determines the relevant motion
parameters of each coordinate axis of the coordinate system, and uses Forward and Backward as
the switch to start the forward and reverse directions of each coordinate axis jogging.

When bEnable is FALSE, the axis group will stop jogging and decelerate to 0.
The jog motion of the coordinate axis will start only when one of Forward and Backward is TRUE.
When MaxDistance is set to 0, there is no motion range limit.

MaxDistance, Velocity, Acceleration, Deceleration, and Jerk modification will not affect the current
jogging. You need to restart Forward or Backward to take effect.

Modifying the CoordSystem breaks jogging in all directions. A new jog needs to be restarted for
Forward or Backward.

289



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

© When any axis in the axis group is jogging, the GroupState will become GroupMoving, and the axis
states of all axes in the axis group will become synchronized_motion; after the jogging ends, the
GroupState will become GroupStandby, and the axis states of all axes in the axis group will become
standstill.

© DMC_GroupJog cannot interrupt other motion function blocks and can only be run when the axis
group state is GroupStandby.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

© For error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

¢ Example

This example shows how to use DMC_GroupJog to control axis group motion and make 3 axes move.

EXECUTE
EN ENC—
DMC_GroupJog 0O.MaxDistance[0] := 1000;
DMC_GroupJdog_0.MaxDistance[l] := Z000;
DMC GroupJog 0.MexDistance[2Z] := 3000;
IMC GroupJog_0.Velocity[0] := 100;
DMC_GroupJdog 0.Velocity[l] := Z00:
IMC GroupJog_0.Velocity[2] := 300;
DMC GroupJog_0.RAcceleration[0] == 100;
IMC GroupJog_0O.Acceleration[l] == 200;
DMC_Groupdog_0.Acceleration[2] := 300;
IMC GroupJog_0.Deceleration([0] == 100:
DMC_GroupJdog_0.Deceleration[l] := 200;
DMC_GroupJdog_0.Deceleration[2] := 300;
DMC_GroupJdog_0.Jerk[0] == 100;
DMC_GroupJdog_0.Jerk[1] := 100;
DMC_GroupJdog_0.Jerk[2] := 100;

DMC GroupJdog 0

DMC_GroupJdog
EN ENO——

DeltahxisGroup —HAxisGrc-up bBusy —

—bEnable blctive —

—Forward bCommandAborted —

—Backward bError —

—MaexDistance ErrorID —

—(Velocity

—Acceleration

—Deceleration

—Jerk

—|CoocrdSystem
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© Timing Diagram

A e m e mm e mm———mmmmmmm————mmm—————————————n

Axis_1_Position

2000

.....................................................................................

Axis_2_Position

Axis_3 Position

DMC_GroupJog

Enable

Forward[0]

Forward[1]

Forward[2]

bBusy

bActive

® When the Enable of DMC_GroupJog is TRUE, Forward[0]- Forward[2] pins are activated,
and the axis will start to run to the MaxDistance setting position and then stop running.

® When any axis in the axis group is running, bActive of DMC_GroupJog is TRUE. bActive is
FALSE after the axis group runs.

® Supported Devices

© AX-series motion controller
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2.2.1.19 DMC_MoveDirectAbsolute

DMC_MoveDirectAbsolute controls the axis group moving to the absolute position in the coordinate system. Each
axis is operated independently during the motion, and the motion path is not specified.

FB/FC Instruction Graphic Expression ST Language
FB DMC_MoveDire o D ForeDweaIRBEaitS — | DMC_MoveDirectAbsolute_instance(
ctAbsolute o st | AxisGroup: =,
i anciontion el | bExecute: = ,
Position: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=>,
bCommandAborted=>,
bError=>,
ErrorlD=>);
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect
bExecute Runs the instruction when | BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.

Position Specify the absolute target |LREAL[6] L, . .1 bExecute is on the
position for each axis in the Positive or negative rising edge, the
axis group. (Unit: user unit) value setting parameters

([0, 0, 0, 0, 0, 0Q])|of Position will be
updated.

CoordSystem Coordinate system DMC_COORD_S |0: ACS bExecute is on

YSTEM 1: MCS the rising edge,
2: WCS (Reserved) the parameters of
3: PCS_1 (Reserved) | CoordSystem will be
4: PCS_2 (Reserved) |updated.
5: TCS (Reserved)
(0)

BufferMode Specifies the buffer mode DMC _BUFFER _ [ 0: Aborting bExecute is on
for this instruction*2 MODE*2 1: Buffered the rising edge,

2: BlendingLow the parameters of
3: BlendingPrevious | BufferMode will be
4: BlendingNext updated.

5: BlendingHigh

(0)

TransitionMode | Specifies the transition DMC_GROUP_T |0: None bExecute is on

mode for this instruction ° RANSITION_ 10: Overlap the rising edge,
MODE 3 11: Single_axis the parameters of
(0) TransitionMode will
be updated.
*Note:
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1. DMC_COORD_SYSTEM: Enumeration (Enum)

2. About BufferMode, refer to the related information of BufferMode in AX-3 Series Operation Manual.

3. About TransitionMode, refer to the related information of TransitionMode in AX-3 Series Operation Manual.

¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)
bDone TRUE when absolute positioning | BOOL TRUE/FALSE (FALSE)
is complete
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bActive TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
controlling axes
bCommandAbo | TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
rted aborted
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The absolute positioning is complete.
® bExecute turns to FALSE.
® bExecute is FALSE but bDone turns
to TRUE, bDone will remain TRUE for
one cycle and then change to FALSE.
bBusy bExecute turns to TRUE.
® bDone turns to TRUE.
® bError turns to TRUE.
® bCommandAborted turns to TRUE.
bActive The axis motion starts.

® bDone turns to TRUE.

® bError turns to TRUE.

® bCommandAborted turns to TRUE

® bExecute is FALSE but bActive turns
to TRUE, bActive will remain TRUE

for one cycle and then change to
FALSE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bCommand
Aborted ® When the instruction is interrupted by ® bExecute turns to FALSE.
another instruction whose BufferMode
is set to Aborting ® When bExecute is FALSE but
bCommandAborted turns to TRUE,
® The instruction is interrupted by bCommandAborted will remain TRUE
MC_Stop. for one cycle and then change to
FALSE.

® The instruction is interrupted by
DMC_GroupStop.

bError An error occurs during the execution of the bExecute turns to FALSE. (Error Code is
instruction or the input value of the instruction | cleared.)

is incorrect. (Error code is recorded in
ErroriD.)

ErrorlD

® Timing Diagram of Output Parameter Changes

bExecute |

bDone

|

bBusy

bActive

1
:
bCommandAborted .
'

bError

L
|

ErroriD

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

AxisGr The specified DMC_AXIS_GROUP_R DMC_AXIS_GROUP_REF | bExecute turns to TRUE
oup axis group EF and bBusy is FALSE.

*Note: DMC_AXIS_GROUP_REF(FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

® Function

© This function is available for DL_MotionControl V1.2.0.0 or later.

© Each axis is operated independently during the motion, so the motion path will vary according to the
configuration.
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© Buffer Mode only supports Aborting and Buffered. If the Buffer Mode of the subsequent motion
function block is set to BlendingLow, BlendingPrevious, BlendingNext, and BlendingHigh, the action
will be performed to Buffered.

© The speed, acceleration, deceleration, and jerk of this function block are related to the set values of
the axis group. The Velocity (1113), Acceleration (1123), Deceleration (1133), Jerk (1143) values of
each single axis in the axis group can be modified by MC_WriteParameter.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

© For error codes and corresponding troubleshooting methods, refer to Appendix of this manual.

¢ Example

This example shows how to use MoveDirectAbsolute to control axis group motion.

Axis Group Target Position

Axis2 2000

Axis1 1000

T o

DMC GroupPower 0: DMC GroupPower;

DMC GroupEnable (0: DMC GroupEnable;

DMC MoveDirectibsolute 0O: DMC MoveDirectRbsolute;
Position: ARRAY [0..3] OF LEREAL := [10000, 20000, 4(0.0)];
fC_WriteParameter (: MC WriteParameter;

fC_WriteParameter l: MC WriteParameter;
{C_WriteParameter_2: MC WriteParameter;
=l el

{C_WriteParameter 3: MC WriteParameter;

{C_WriteParameter_ 4: MC WriteParameter;

MC WriteParameter 5: MC WriteParameter;
MC WriteParameter 6: MC WriteParameter;
MC WriteParameter 7:
Bxis 1: BOOL;
Axis 2: BOOL;

MC WriteFarameter;
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v

DMC_GroupPower 0

EN
DeltaAxisGroup —{AxisGroup
TRUE —{bEnable
—{bRegulatorOn
UE —bDriveStart

DMC_GroupPower

ENO—
bStatus
bBusy
bError —
ErrorIDr

DMC_GroupEnable_0

EN
DeltaAxisGroup —AxisGroup
—|bExecute

DMC_GroupEnable

ENOF—
bDone —
bBusy —

bError -
ErrorID-

DMC_MoveDirectAbsolute_0

EN
DeltaAxisGroup —{AxisGroup
—{bExecute
Position —Position
—CoordSystem
—BufferMode

DMC MoveDirectAbsolute

—{TransitionMode

ENO—
bDone —
bBusy

bActive —
bCommandAborted —
bError -
ErrorID[-

MC_WriteParameter_0

SM_Drive_ETC_Delta_ASDA A2 —5
Axis_1—

1113 —

10000 —

MC_WriteParameter_1

SM_Drive_ETC_Delta_ASDA A2 —5
Axis_1—

1133 —

10000 —

MC WriteParameter MC WriteParameter
2 ENO 2 ENO—
Axis Done - SM_Drive_ETC_Delta_ASDA A2 —Haxis Done -
Execute Busyr Axis_1—Execute Busy -
ParameterNumber Errorr— 1123 —ParameterNumber Error
Value ErrorID 10000 —Value ErrorID

MC_WriteParameter 2 MC_WriteParameter_3

MC WriteParameter MC WriteParameter
2 ENO o ENO—
Axis Done - SM_Drive_ETC_Delta ASDA A2 —nxis Done -
Execute Busyr— Axis_1 —Execute Busy
ParameterNumber Error- 1143 —ParameterNumber Error
Value ErrorID- 10000 —Value ErrorID

MC WriteParameter 4

MC WriteParameter

MC WriteParameter S

SM_Drive ETC_Delta ASDA A2 1-SfAxis

EN ENO

Done

Axis_2 —Execute Busy
1113 —ParameterNumber Error
20000 —Value ErrorID

MC_WriteParameter_6

MC WriteParameter

SM_Drive ETC_Delta ASDA A2

Axis_.
112
2000

SM_Drive ETC_Delta ASDA A2 1 —Saxis

EN ENO

Done

Axis 2 —Execute Busy
1133 —ParameterNumber Error
20000 —Value ErrorID

SM_Drive ETC_Delta ASDA A2 1 —Haxis
Axis_.

114
2000

MC WriteParameter
EN ENO—
1-9axis Done
2 —{Execute Busy
3 —ParameterNumber Error
0 —{Value ErrorID-
MC_WriteParameter_7
MC WriteParameter
12 ENO—
Done
2 —Execute Busy
3 —ParameterNumber Error -
0 —Value ErrorID

R[+Q) o0 &V

© When DMC_GroupPower of bRegulatorOn is TRUE, each axis status switches from Disabled to

Standstill.

© When bExecute of DMC_GroupEnable is TRUE, the axis group status switches from GroupDisabled

to GroupStandby.

° When Axis_1 and Axis_2 are TRUE, the parameters will be written to Velocity, Acceleration,

Deceleration, and Jerk of each single axis.
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° When DMC_MoveDirectAbsolute is TRUE, each single axis will perform absolute positioning
according to the set speed of the single-axis parameter.

© When the positioning of each single axis is completed, bBusy is FALSE, and bDone is TRUE.
® Supported Devices

© AX-series motion controller
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2.2.1.20 DMC_MoveDirectRelative

DMC_MoveDirectRelative controls the axis group moving to the relative position in the coordinate system. Each axis
is operated independently during the motion, and the motion path is not specified.

FB/FC Instruction Graphic Expression ST Language
FB DMC_MoveDirect e awepreaRaTe — | DMC_MoveDirectRelative_instance(
Relative et mf AxisGroup: =,
=i | pExecute: = ,
Distance: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=> ,
bCommandAborted=>,
bError=>,
ErrorlD=>);
® Inputs
Name Function Data Type (zf;::ﬁ x::z; Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -

when bExecute (FALSE)

changes from FALSE

to TRUE.

Distance The absolute target LREAL[6] L, . ... 1 When bExecute is on
position for each axis Positive or negative the rising edge, the
in the specified axis value setting parameters
group (User unit) ([0, 0, 0, 0, 0, Q]) |of Distance will be

updated.

CoordSystem Coordinate system DMC_COORD_SY [0: ACS When bExecute is

STEM' 1: MCS on the rising edge,
2: WCS (Reserved) the parameters of
3: PCS_1 (Reserved) | CoordSystem will be
4: PCS_2 (Reserved) |updated.
5: TCS (Reserved)
(0)

BufferMode The buffer behavior DMC_BUFFER_M [0: Aborting When bExecute is
mode for this function | ODE 2 1: Buffered on the rising edge,
block instruction 2 2: BlendingLow the parameters of

3: BlendingPrevious | BufferMode will be
4: BlendingNext updated.

5: BlendingHigh

(0)

TransitionMode | The transition DMC_GROUP_TR [0: None When bExecute is
behavior mode for ANSITION_MOD 10: Overlap on the rising edge,
this function block E*3 11: Single_axis the parameters of
instruction ° (0) TransitionMode will be

updated.
*Note:
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1. DMC_COORD_SYSTEM: Enumeration (Enum)

2. About BufferMode, refer to the related information of BufferMode in AX-3 Series Operation Manual.

3. About TransitionMode, refer to the related information of TransitionMode in AX-3 Series Operation Manual.

¢ Outputs
Setting Value
N Functi Data T
ame unction i (Default Value)
bDone TRUE when the relative BOOL TRUE/FALSE (FALSE)
positioning is completed
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bActive TRUE when axes start being BOOL TRUE/FALSE (FALSE)
controlled by the instruction.
bCommandAbo | TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
rted aborted
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The relative positioning is completed.

bExecute turns to FALSE.

bExecute is FALSE but bDone turns

to TRUE, bDone will remain TRUE
for one cycle and then change to
FALSE.

bBusy

bExecute turns to TRUE.

bDone turns to TRUE.

bError turns to TRUE.

bCommandAborted turns to TRUE.

bActive

The axis is controlled by the instruction.

bDone turns to TRUE.

bError turns to TRUE.
bCommandAborted turns to TRUE
bExecute is FALSE but bActive
turns to TRUE, bActive will remain

TRUE for one cycle and then
change to FALSE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bCommand

Aborted ® The instruction is interrupted ® bEnable turns to FALSE.
by another instruction whose
BufferMode is set to Aborting. ® bEnable is FALSE but

bCommandAborted turns to TRUE,
® The instruction is interrupted by bCommandAborted will remain

MC_Stop. TRUE for one cycle and then

change to FALSE.
® The instruction is interrupted by

DMC_GroupStop.

bError An error occurs during the execution of bEnable turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)

instruction is incorrect. (Error code is
recorded in ErroriD.)

ErrorlD

® Timing Diagram of Output Parameter Changes

bExecute |

bDone

|

bBusy

bActive

1
1
1
bCommandAborted :
|

bError

L

ErroriD

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

AxisGroup | The specified DMC_AXIS_GROUP_REF* DMC_AXIS_GRO | bExecute turns to TRUE and
axis group UP_REF bBusy is FALSE.

*Note: DMC_AXIS_GROUP_REF(FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

® Function

© This function is available for DL_MotionControl V1.2.0.0 or later.

© Each axis is operated independently during the motion, so the motion path will vary according to the
configuration.
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© Buffer Mode only supports Aborting and Buffered. If the Buffer Mode of the subsequent motion
function block is set to BlendingLow, BlendingPrevious, BlendingNext, and BlendingHigh, the action
will be performed to Buffered.

© The speed, acceleration, deceleration, and jerk of this function block are related to the set values of
the axis group. The Velocity (1113), Acceleration (1123), Deceleration (1133), Jerk (1143) values of
each single axis in the axis group can be modified by MC_WriteParameter.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

© For error codes and troubleshooting methods, refer to Appendix of this manual.

¢ Example

© Refer to DMC_MoveDirectAbsolute.

® Supported Devices:

© AX-series motion controller
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2.2.1.21 DMC_MoveModulo

DMC_MoveModulo is used for modulo positioning and specifies the number of rotation turns.

FB/FC Instruction Graphic Expression ST language
FB DMC_MoveMod DMC_MoveModulo DMC_MoveModulo_instance(
Az bDone| L
ulo bExecute bBusy Axis : =,
IrPosition bCommandabaorted bExecute : =
Irvelocity bError . ’
IrAcceleration erraripf | IFPosition: =,
IrDeceleration L —
Ierk Ir'Velocity: =,
Direction IrAcceleration: =,
grf?:rﬂ?jde IrDeceleration: =,
Irderk: =,
Direction: =,
IrModulo: =,
BufferMode: =,
bDone=>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬂ V:IEZ) Timing to Take Effect
bExecute Runs the instruction |[BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.
IrPosition Absolute target LREAL Positive (0) bExecute turns to TRUE
position (User unit) and bBusy is FALSE.
IrVelocity Target speed (User |LREAL Positive (0) bExecute turns to TRUE
unit) and bBusy is FALSE.
IrAcceleration Acceleration (User LREAL Positive (0) bExecute turns to TRUE
unit) and bBusy is FALSE.
IrDeceleration Deceleration (User LREAL Positive (0) bExecute turns to TRUE
unit/s?) and bBusy is FALSE.
Irderk Jerk (User unit/sS) LREAL Positive (0) bExecute turns to TRUE
and bBusy is FALSE.
Direction Motion direction MC_DIRECTI 3: fastest bExecute turns to TRUE
ON 2: current and bBusy is FALSE.
1: positive
0: shortest
-1: negative
(shortest)
IrModulo Modulo LREAL Positive or 0 (0) bExecute turns to TRUE
and bBusy is FALSE.
BufferMode (Reserved) - - -

*Note: MC_DIRECTION: Enumeration (Enum)
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® Outputs
Setting Value
N F i Data T
ame unction ata Type (Default Value)

bDone TRUE when the slave axis is BOOL TRUE/FALSE (FALSE)
performing positioning motion

bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running

bCommand TRUE when the instruction is BOOL TRUE/FALSE (FALSE)

Aborted aborted

bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction

ErroriD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The motion is completed.

bExecute turns to FALSE.

bExecute is FALSE but bDone turns

to TRUE, bDone will remain TRUE
for one cycle and then change to
FALSE.

bBusy

bExecute turns to TRUE.

bDone turns to TRUE.

bError turns to TRUE.

bCommandAborted turns to TRUE.

bActive

The axis motion starts.

bDone turns to TRUE.

bError turns to TRUE.

bCommandAborted turns to TRUE.

bExecute is FALSE but bActive
turns to TRUE, bActive will remain
TRUE for one cycle and then
change to FALSE.

303



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bCommand
Aborted ® The instruction is interrupted ® bExecute turns to FALSE.
by another instruction whose
BufferMode is set to Aborting ® bExecute is FALSE but
bCommandAborted turns to TRUE,
® The instruction is interrupted by bCommandAborted will remain
MC_Stop TRUE for one cycle and then
change to FALSE.
® The instruction is interrupted by
DMC_GroupStop
bError An error occurs during the execution of bExecute turns to FALSE (Error Code is
ErrorlD the instruction or the input value of the cleared.)
instruction is incorrect. (Error Code is
ErrorID recorded in ErroriD.)

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bCommandAborted

bError

® Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Axis

The specified
axis

AXIS_REF_SM3’

AXIS_REF_SM3

When bExecute turns to TRUE
and bBusy is FALSE

*Note: AXIS_REF_SM3 (FB): All function blocks for an axis group contain this variable, which works as the starting
program for function blocks.

® Function

© This function is available for DL_MotionControl V1.2.0.0 or later.

© Absolute position (IrPosition) and modulus (IrModulo) relationship

® Absolute position within modulo (IrPosition<IrModulo)

The final positioning is within the modulo.

® Absolute position outside the modulo (IrPosition>IrModulo)

The final positioning is outside the modulo. When running, it will move n times of the
modulus distance first

304



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

© Direction mode:
® Positive - Only allow forward positioning

® Absolute position ahead of current position: move forward to the target position of the
next modulo.

® Absolute position behind the current position: move forward to the target position of
the next modulo.

® Negative - Only allow reverse positioning

® Absolute position ahead of current position: move in reverse to the target position of
the modulo.

® Absolute position behind current position: move in reverse to the target position of
the last modulo.

® Current - Current motion direction positioning

® Currently running forward, absolute position ahead of current position: move forward
to the target position of the next modulo.

® Currently running forward, absolute position behind current position: move forward to
the target position of the modulo.

® Currently running in reverse, absolute position ahead of current position: move in
reverse to the target position of the modulo.

® Currently running in reverse, absolute position behind current position: move in
reverse to the target position of the last modulo.

® Shortest - Shortest distance positioning

® Absolute position ahead of the current position by greater than 0.5 modulo: move in
reverse to the target position of the next modulo.

® Absolute position ahead of the current position by smaller than 0.5 modulo: move in
reverse to the target position of the modulo.

® Absolute position behind the current position by greater than 0.5 modulo: move in
reverse to the target position of the last modulo.

® Absolute position behind the current position by smaller than 0.5 modulo: move
forward to the target position of the modulo.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

The following image shows the operation of DMC_MoveModulo is in negative mode when the target
position exceeds the modulo and behind the current position.
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MC_MoveAbsolute_0
MC_MoveAbsolute

—

SM_Drive_Virtual —Saxis Done
= Execute Busy
—Position CommandAborted
vel[ 80 |—Velocity Error
acc[___100 | Acceleration ErrorID

acc 100 Deceleration

jerk Jerk
—|Direction

DMC_MoveModulo_0
DMC_MoveModulo

SM_Drive_Virtual —Haxis bDone
W —pexecute bBusy
| —{1rPosition bCommandAborted
vel E: lrVelocity bError
acc lrAcceleration ErrorID

acc lrDeceleration

jerk lrderk
—|Direction
JoU =——lrModulo
[0 ]-{BufferMode

© Operation Diagram

-
.'/l
-
~

P

/
500(140)
2,

‘-/‘

#

© Timing Diagram

Axis
50

Position

Velocity

DMC_MoveModulo

. The input of absolute position (IrPosition) is 630, and the modulo is 360, so the positioning

will run more than one turn and then to the relative position in the corresponding module,

bExecute
bDone
1
which is 270.
2

. The input of Direction is negative, so it can only run backward to the target position.
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3. The current position is 500, so after running one modulo (one turn) in reverse, the current
position is 140.

4. When it reaches 140, it will move to the -90 position in reverse. (Corresponding modulo
position is 270)

® Supported Devices

© AX-series motion controller

307



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

2.2.1.22 DMC_Home_E

DMC_Home_E controls and plans homing.

FB/FC Instruction Graphic Expression ST Language

FB DMC_Home_E T DMC_Home_E_instance(

v S | Xis: =
—{IrPasition bcommandabort=df— | DEXxecute: = ,
.- enarl_ | IrPosition: =,
lraoman®s bSignalLSP: =,
o bSignalLSN: =,
mi bSignalDOG: =
—{wHomeDeceleration bSignalZ: =,
byHomeMethod: =,
wSearchSwitchSpeed: =,
wSearchZeroSpeed: =,
wHomeAcceleration: =,
wHomeDeceleration: =,
bDone=>,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorlD=>);
® Inputs
Name Function Data Type (§thta::ﬁ x::::) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.

IrPosition The position of the axis | LREAL Positive, negative, | bExecute turns to
after the homing is or0(0) TRUE and bBusy is
complete FALSE.

bSignalLSP Positive limit signal BOOL TRUE/FALSE bExecute turns to

(FALSE) TRUE and bBusy is
FALSE.
bSignalLSN Negative limit signal BOOL TRUE/FALSE bExecute turns to
(FALSE) TRUE and bBusy is
FALSE.
bSignalDOG DOG signal BOOL TRUE/FALSE bExecute turns to
(FALSE) TRUE and bBusy is
FALSE.
bSignalZ Z signal BOOL TRUE/FALSE bExecute turns to
(FALSE) TRUE and bBusy is
FALSE.
byHomeMethod* Homing mode BYTE Positive (0) bExecute turns to
TRUE and bBusy is
FALSE.
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Setting Val
Name Function Data Type (sz;:ﬁ V:Izz) Timing to Take Effect
wSearchSwitchSpeed First-phase speed WORD Positive (0) bExecute turns to
(homing speed when TRUE and bBusy is
searching for a switch) FALSE.
wSearchZeroSpeed Second-phase speed WORD Positive (0) bExecute turns to
(homing speed when TRUE and bBusy is
searching for zero) FALSE.
wHomeAcceleration Homing acceleration WORD Positive (0) bExecute turns to
TRUE and bBusy is
FALSE.
wHomeDeceleration Homing deceleration WORD - -
(Reserved)
*Note: Refer to A.4DMC _Home P.
® Outputs
Name Function Data Type Setting Value (Default Value)
bDone TRUE when homing is complete | BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bCommandAborted TRUE when the instruction BOOL TRUE/FALSE (FALSE)
running is interrupted
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)
*Note: DMC_ERROR: Enumeration (Enum)
¢ Output Update Timing
Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bBusy bExecute turns to TRUE.
® bExecute turns to FALSE.

bError turns to TRUE.

bCommandAborted | The instruction is interrupted by
MC_Stop. ® bExecute turns to FALSE.

® When bExecute is FALSE but
bCommandAborted turns to TRUE,
bCommandAborted will remain TRUE
for one cycle and then change to
FALSE.

bError An error occurs during the execution of | bExecute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
instruction is incorrect.

ErrorlD

309



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bDone Homing is complete.
® bExecute turns to FALSE.

® bError turns to TRUE.

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bCommandAborted

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SM3* AXIS_REF_SM3 bEnable turns to TRUE and
axis bBusy is FALSE.

*Note: AXIS_REF_SM3 (FB): All function blocks for an axis group contain this variable, which works as the starting
program for function blocks.

® Function

© This function is available for DL_MotionControl V1.2.0.0 or later.

© This function block is only available when the axis state is standstill. If run in other states, there will be
errors.

©° DMC_Home_E supports a variety of homing modes defined in CiA 402. For more information about
homing modes, see Appendix.

© bSignallLSP (positive limit signal), bSignalLSN (negative limit signal), bSignalDOG (DOG signal), and
bSignalZ (Z signal) signals, controlled by function block input, can be used with DIO to map function
block input.

© wSearchSwitchSpeed (first-phase speed), wSearchZeroSpeed (second-phase speed), and
wHomeAcceleration (homing acceleration) units are based on that defined in lower drivers.

© If using bSignalZ, pay attention to the EtherCAT Task cycle time and signal response time.
For example, if the EtherCAT Task cycle is 2ms, but the Z signal only maintained 1ms as ON,
DMC_Home_E cannot capture the signal source response.

® Troubleshooting
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© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.
® Example
This example demostrates how to use DMC_Home_E to execute a homing motion planned by the host

computer.

© The homing signal can be set by DIO and program variables to map to the inputs of
DMC _Home E.

© Set input parameter (Axis) for MC_Power and DMC_Home_E, as shown in the following figure.
When the axis status is standstill, then start this function block, the homing motion will run. The
state will switch from Standstill to Homing.

© DOG Signal Hardware Configuration
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© Homing mode 24 example

MC Fower 0
MC Power
EN B ENO——
5M Driwve ETC Delta ASDA RZ —Anxis Status —
Enable bRegulatorRealState —
bRegulatorOn

bDriveStartRealState —
bDriveStart Busvy —

Error —
ErrorID —

DMC Home E O

DMC Home E
EN -7 ENO——
SM_Driwve ETC Delta ASDA A2 —axis blone —
—bExecute bBusy —

Limit P —
Limit N —
DOG —

1rPosition
bSignallSP
bSignallSH
bhSignalDOG
bSignalZ

bCommandAborted
bError
ErrorID

24 —byHomeMethod
10 —/wSearchiwitchSpeed
10 —wSearchZeroSpesd
100 —wHomeAcceleration
—|wHomeDeceleration
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© Timing Diagram
Axis

Position —/\/
Velocity o 4/ I_‘

100 b
Acceleration i P
0 ' ;

DMC_Home_E |

bExecute

bDone

bSignalLSP

bSignalDOG

® Set Homing Mode as Mode 24.

® After reaching the positive limit switch, reverse to search the homing signal. When the
homing signal is received, it will keep the running direction until there's no homing signal.
After there's no homing signals,reverse the rotation until the home signal is TRUE to
complete the homing.

® Supported Devices

© AX-series motion controller
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2.2.1.23 DMC_CombineAxis

DMC_CombineAxis allows the slave axis to follow the master axis at a fixed velocity ratio.

FB/FC Instruction Graphic Expression ST Language

FB DMC_CombineAxis - DHC_CombineAxss DMC_CombineAxis
., _instance(
o7 e OMC_COMBME HODE drmchddics) | Mastert= |
o Master2:=,
Slave:=,
bExecute:=,
CombineMode:=,
iGearRatioNumerat
orM1:=,
iGearRatioDenomin
atorM1:=,
iGearRatioNumerat
orM2:=,
iGearRatioDenomin
atorM2:=,
MasterValueSource
M1:=,
MasterValueSource
M2:=,
IrAcceleration:=,
IrDeceleration:=,

Irderk:=,
bInSync=> ,
bBusy=>,
bActive=> ,
bCommandAborted
=> ,
bError=>,
ErrorlD=>);
® Inputs
Setting Val
Name Function Data Type (sza:zﬁ V:Izz) Timing to Take Effect
bExecute Runs the BOOL TRUE/FALSE (FALSE) -
instruction when
bExecute changes
from FALSE to
TRUE.
CombineMode Combination mode |DMC_COMB |dmcAddAxes~ dmcSubAxes | bExecute turns to
INE_MODE L (dmcAddAxes) TRUE.
iGearRatioNumera Gear ratio INT —(2231)—(2231 1) bExecute turns to
tor M1 numerator (master (1) TRUE.
axis 1)
iGearRatioDenomina | Gear ratio INT 1-(2*31-1) bExecute turns to
tor M1 denominator (1) TRUE.
(master axis 1)
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Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
iGearRatioNumera | Gear ratio INT —(2"31)-(2"31-1) bExecute turns to
tor M2 numerator (master (1) TRUE.
axis 2)
iGearRatioDenomina | Gear ratio INT 1-(2231-1) bExecute turns to
tor M2 denominator (1) TRUE.
(master axis 2)
MasterValueSourc Master axis source | DMC_SOUR | dmcCommandedValue~ bExecute turns to
eM1 (master axis 1) CE 2 dmcActualValue TRUE.
(dmcCommandedValue)
MasterValueSourc Master axis source | DMC_SOUR |dmcCommandedValue~ bExecute turns to
eM2 (master axis 2) CE 2 dmcActualValue TRUE.
(dmcCommandedValue)
IrAcceleration Acceleration LREAL Positive (0) bExecute turns to
TRUE.
IrDeceleration Deceleration LREAL Positive (0) bExecute turns to
TRUE.
Irderk Jerk LREAL Positive (0) bExecute turns to
TRUE.
*Note:
1. DMC_COMBINE_MODE: Enumeration (Enum)
2. DMC_SOURCE: Enumeration (Enum)
® Outputs
Name Function Data Type Setting Value (Default Value)
bInSync TRUE when engaging is BOOL TRUE/FALSE (FALSE)
complete
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bCommandAborted TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
aborted
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bInSync The engaging is complete.

® bExecute turns to FALSE.

® bError turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bBusy bExecute turns to TRUE.
® bExecute turns to FALSE.
® bError turns to TRUE.
bCommandAborted The instruction is interrupted by other
function blocks_ b bExecute turns to FALSE
® When bExecute is FALSE but
bCommandAborted turns to
TRUE, bCommandAborted will
remain TRUE for one cycle and
then change to FALSE.
bError An error occurs during the execution of bExecute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
ErrorlD , L
instruction is incorrect.

¢ Timing Diagram of O

utput Parameter Changes

binSync

bBusy

bCommandAborted

bError

bExecute

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master1 Master axis AXIS_REF_SMB* AXIS_REF_SM3 bExecute turns to TRUE.
1
Master2 Master axis AXIS_REF_SMB* AXIS_REF_SM3 bExecute turns to TRUE.
2
Slave Slave axis AXIS_REF_SM3* AXIS_REF_SM3 bExecute turns to TRUE.

*Note: AXIS_REF_SM3 (FB): All function blocks for an axis group contain this variable, which works as the starting
program for function blocks.
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® Function

© This function block is only available for DL_MotionControl V1.3.4.0 or later.

© When the gear relationship is established, the slave axis follows the master axis according to the
given velocity ratio to synchronize. The master axis can be a physical axis, a virtual axis, or an
external encoder.

© When the function block is triggered repeatedly, if the input data is invalid, it will run according tot the
previous setting. If the data is valid, the new setting will be adopted.

© CombineMode

® When CombineMode is dmcAddAxes

Velocity
r 3
w0 | Slave
sco PE—
i
[
[
[
[
: ' Time
o0 4 Co Masterl
|
i
i Time
F 3 :
300 | i Master2
' Time
GearRatioNumerator M1/GearRatioDenominator M1=1
GearRatioNumerator M2/GearRatioDenominator M2 = 1
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® When CombineMode is dmcSubAxes

Velocity

1 1
! 1
i
2300 | i Slave

L
1 1
i i

L .

I v
1 1
1

- N Masterl

600 4 !
1
1
1
1
1
1

: *
i
4 :
1
1
i

200 i Master2

i
1

!

=
-

Time

Time

Time

GearRatioNumerator M1/GearRatioDenominator M1 =1
GearRatioNumerator M2/GearRatioDenominator M2 = 1

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

® Supported Devices

© AX-series motion controller
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2.2.1.24 DMC_Gearln

DMC_Gearln couples the slave axis to the master axis to move at a fixed velocity ratio.

FB/FC | Instruction

Graphic Expression

ST Language

rin

FB DMC_Gea

—{Master

—{slave

—bExecute

—{[diRatioNumerator i=1]
diR tor H

t= DMC_SOURCE.dmcCammandedValue]

DIC_Gearin

bInGear|

bBusy|
bCommandAborted|
Error]

ErvorID|

11T

DMC_Gearln_instance(
Master:=,

Slave:=,

bExecute:=,
diRatioNumerator:=,
udiRatioDenominator:=,
MasterValueSource:=,
IrAcceleration:=,
IrDeceleration:=,
Irderk:=,

binGear=> ,

bBusy=>,
bCommandAborted=>,
bError=>,

ErrorlD=>);

® Inputs

Name

Function Data Type

Setting Value
(Default Value)

Timing to
Take Effect

bExecute

Runs the instruction BOOL
when bExecute
changes from FALSE to
TRUE.

TRUE/FALSE (FALSE)

diRatioNumerator

Gear ratio numerator DINT

Negative, positive or 0 (1)

bExecute turns to
TRUE.

CE

udiRatioDenomina | Gear ratio denominator | UDINT Positive (1) bExecute turns to
tor TRUE.
MasterValueSource | Master axis source DMC_SOUR |0: dmcCommandedValue bExecute turns to

1: dmcActualValue
(dmcCommandedValue)

TRUE.

Acceleration Acceleration (Unit: user | LREAL Positive (0) bExecute turns to
unit/s?) TRUE.
Deceleration Deceleration (Unit: user | LREAL Positive (0) bExecute turns to
unit/s?) TRUE.
Jerk Jerk (Unit: user unit/ss) LREAL Positive (0) bExecute turns to
TRUE.
*Note: DMC_SOURCE: Enumeration (Enum)
® Outputs
Name Function Data Type Output Range (Default Value)
biInGear TRUE when the slave and BOOL TRUE/FALSE (FALSE)
master axes are coupled
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
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Name

Function Data Type

Output Range (Default Value)

bCommandAborted

TRUE when the instruction is | BOOL
interrupted

TRUE/FALSE (FALSE)

Error TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD Records the error code. DMC_ERROR* DMC ERROR (DMC NO ERROR)
Refer to Appendix for
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
binGear The engaging is complete.
® bExecute turns to FALSE.
® bError turns to TRUE.
bBusy bExecute turns to TRUE.
® bExecute turns to FALSE.
® bError turns to TRUE.
bCommandAborted The instruction is aborted.
® bExecute changes to FALSE
® If bExecute is FALSE and
bCommandAborted turns to
TRUE, bCommandAborted will be
TRUE for only one scan cycle and
immediately turn to FALSE
Error An error occurs during the execution of bExecute turns from TRUE to FALSE.
ErrorlD the instruction or the input value of the (ErrorlD is cleared.)
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

binGear

bBusy

bCommand Aborted

bError

S, AT A A [
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® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master The specified AXIS_REF_SMS* AXIS_REF_SM3 | bExecute turns to TRUE.
master axis
Slave The specified AXIS_REF_SM3* AXIS REF_SM3 | bExecute turns to TRUE.
slave axis

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for

the function block.

® Function

o

This function block is supported by DL_MotionControl V1.3.4.0 or later.

When the function block is triggered repeatedly, if the input data is invalid, it will run according tot the

previous setting. If the data is valid, the new setting will be adopted.

After the gears are coupled, the slave axis will follow the master axis to move at the given velocity

ratio to accomplish the synchronization. The master axis could be physical axis, virtual axis, or

external encoder.

This function block supports PLC simulation mode in DL_MotionControl V1.4.0.0 or later.

RatioNumerator, RatioDenominator

® When the value of gear ratio is positive, the master and slave axes move towards the same

direction.

Velocity 1
600 |-----

A

RatioNumerator :RatioDenominator=2:1

Time'

® When the value of gear ratio is negative, the master and slave axes move towards the

opposite direction.

Velocity 1

300 |----

Master

.11 [ T ——.
RatioNumerator : RatioDenominator= -2:1

Slave

Time

© Acceleration, Deceleration
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® When running MC_Gearln, the slave axis starts gearing, and if the speed of the slave axis is
less than that of the gearing target, the slave axis will accelerate to the gearing target speed
according to the given acceleration (Acceleration), and then complete the gearing.

® When running MC_Gearln, the slave axis starts gearing, and if the speed of the slave axis
is greater than that of the gearing target, the slave axis will decelerate to the gearing target
speed according to the given deceleration (Deceleration), and then complete the gearing.

© Depending on where this function block is placed in the program, the results of the synchronous
motion are different. For more information, see AX-3 Series Operation Manual section 7.7.2.5
Synchronous Control.

® Troubleshooting

© . If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example
© Refer to the examples of MC_Gearln.
¢ Supported Devices

© AX-series motion controller
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2.2.1.25 DMC_GearOut

DMC_GearOut disengages the slave axis from the master axis by DMC_Gearln or DMC_CombineAxis.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Gear DMC_GearOut_instance(
Out e Slave:=
—Slave bDonef— ’ _
—bExecute bBusyF— bExecute:=,
bErrorf— bDone=>,
ErrarlDf— bBusy=>,
bError=>,
ErrorID=>);
® Inputs
Setting Val
Name Function Data Type (D:fa::ﬁ V:Izz) Timing to Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE
bExecute changes from (FALSE)
FALSE to TRUE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the gear BOOL TRUE/FALSE (FALSE)
disengagement is complete
bBusy TRUE when the instruction |BOOL TRUE/FALSE (FALSE)
is running
bError TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Refer to Appendix for
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The gear disengagement is complete.
® bExecute changes to FALSE
® bErrorturns to TRUE
bBusy The instruction is running.
® bExecute changes to FALSE
® bErrorturns to TRUE
bError An error occurs during the execution of | bExecute turns from TRUE to FALSE. (Error
ErrorlD the instruction or the input value of the Code is cleared.)
instruction is incorrect. (Error Code is
recorded.)

322



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Slave The specified AXIS_REF_SMB* AXIS REF_SM3 | bExecute turns to TRUE.
slave axis

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function
© This function block is only available for DL_MotionControl V1.3.4.0 or later.
© This function block supports PLC simulation mode in DL_MotionControl V1.4.0.0 or later.
© This function block can only be used with DMC_Gearln, DMC_CombineAxis, and DMC_GearlnPos.

© After the gear is disengaged, the slave axis will keep moving at the speed where the gear is
disengaged. The axis will be in ContinuousMotion (has nothing to do with the master axis velocity).
MC_GearOut

Execute

Done

Busy

Error

Slave State Machine

1
T
|
Synchroniz ed motion (& i
Continuous_motion(5)

© When the slave axis is out of sync and the velocity is zero, the status will be continuous_motion and
remain unchanged.
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© The sequence for running of the instructions related to electronic gear.

MC_Power
Rebuilds the gear relation :
after modifying the v
parameters while gear is Builds gear relation
running MC_Gearln
¥ Disconnects gear relation

Rebuilds gear relation after

disconnecting the gear MC_GearQOut

relation ¢

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

® Example
© Refer to the examples of MC_GearOut.
¢ Supported Devices

© AX-series motion controller
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2.2.1.26 DMC_GearinPos

DMC_GearInPos couple the slave with the master and slave axis at a specified position.

FB/FC Instruction

Graphic Expression

ST Language

FB DMC_Gearln

Pos

[Master
ve

w

bExecute
[diRatioNumerator = 1]

[diRatioDenominator =1]
[MasterValueSource

aveSyncPosition

[HEEENEREN

bavoidReversal

DMC_GearInPos

“F 1= DMC_SOURCE.dmcCommandedvalue]

DMC_GearInPos
_instance (
Master:=,
Slave:=,

binSync
bBusy
dAborted
bError|
ErroriD

ITTTT

bExecute:=,
diRatioNumerato
r=,
diRatioDenomina
tor:=,
MasterValueSour
ce:=,
IrMasterStartDist
ance:=,
IrMasterSyncPosi
tion:=,
IrSlaveSyncPositi
on:=,
bAvoidReversal

bInSync=>,
bBusy=>,
bCommandAbort
ed=>,

bError=> ,
ErrorID=>);

® Inputs

Name

Function

Data Type

Setting Value
(Default Value)

Timing to
Take Effect

bExecute

Runs the instruction
when bExecute
changes from FALSE to
TRUE.

BOOL

TRUE/FALSE
(FALSE)

diRatioNumerator

Gear ratio numerator

between the master and
*

slave axis 1

DINT

Negative, positive
or0 (1)

bExecute turns to
TRUE and bBusy is
FALSE.

diRatioDenominator

Gear ratio denominato

between the master and
*

slave axis 1

DINT

Negative, positive

(1)

bExecute turns to
TRUE and bBusy is
FALSE.

MasterValueSource

Master axis source

DMC_SOURC
E?

0:
dmcCommandedV
alue 1:
dmcActualValue
(dmcCommandedV
alue)

bExecute turns to
TRUE.
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. Setting Value Timing to
N Funct Data T
ame unction s (Default Value) Take Effect
IrMasterStartDistance The distance from LREAL Negative, positive | bExecute turns to
the master axis or 0 (0) TRUE and bBusy is
position when the FALSE.
synchronization begins
IrMasterSyncPosition Master axis LREAL Negative, positive | bExecute turns to
synchronization position or 0 (0) TRUE and bBusy is
FALSE.
IrSlaveSyncPosition Slave axis LREAL Negative, positive | bExecute turns to
synchronization position or0(0) TRUE and bBusy is
FALSE.
bAvoidReversal Reverse is not allowed |BOOL TRUE/FALSE bExecute turns to
(FALSE) TRUE and bBusy is

FALSE.

*Note:

1. A negative gear ratio will make the master and slave axes move towards an opposite direction.

2. DMC_SOURCE: Enumeration (Enum)

® Outputs
Name Function Data Type Output Range (Default Value)
bInSync TRUE when gearing BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running
bCommandAborted TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is aborted
bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
ErrorlD Records the error code. DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)

Refer to Appendix for
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bInSync The master and slave axes are
synchronized. ¢ bCommandAborted turns to
TRUE.
® bError turns to TRUE.
bBusy The instruction is running.

® bCommandAborted turns to

TRUE.

® bError turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bCommandAborted
® DMC_GearOut is run ® bExecute changes to FALSE.
® The instruction is interrupted by ® If bExecute is FALSE and
another function block. bCommandAborted turns to
TRUE, bCommandAborted will be
TRUE for only one scan cycle and
immediately turn to FALSE.
bError An error occurs during the execution of bExecute turns from TRUE to FALSE
ErrorlD the instruction or the input value of the (Error Code is cleared.)
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

binSync

bBusy

bCommandAborted

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master The specified AXIS_REF_SMB* AXIS_REF_SM3 bExecute turns to TRUE and bBusy is
master axis FALSE.
Slave The specified AXIS_REF_SMB* AXIS_REF_SM3 bExecute turns to TRUE and bBusy is
slave axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© This function block is supported by DL_MotionControl V1.3.4.0 or later.

© When the function block is repeatedly triggered, if the input data is invalid, the function block will
continue to run according to the previous setting. If the data is valid, it will run according to the new
setting.

© This function block supports PLC simulation mode in DL_MotionControl V1.4.0.0 or later.

© You can use DMC_PhasingAbsolute and DMC_PhasingRelative to modify the phase position of the
slave axis.
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© If the master and slave axes are running in the Finite mode, you need to ensure that the parameters
of the synchronization position are set correctly. Assuming the master and slave axes are moving
forward, and the master position has exceeded the StartSync position when the instruction is running,
then the gear will not run correctly. It is recommended that the master and slave axes run in the
Modulo mode.

© From the start to the end of synchronization, MC_GearlnPos automatically plans the slave axis
motion curve based on the following three parameters StartSync position, MasterSyncPosition, and
SlaveSyncPosition and the gear ratio. After synchronization, the slave axis follows the master.

© When IrMasterStartDistance = 0 or negative, the cam is completed immediately.

© When the master position does not pass the IrMasterSyncPosition setpoint, the slave axis will not
perform synchronization. If the master position passes the MasterSyncPosition setpoint, the slave
axis will perform synchronization.

© Depending on where this function block is placed in the program, the results of the synchronous
motion are different. For more information, see AX-3 Series Operation Manual section 7.7.2.5
Synchronous Control.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

¢ Example

© Refer to the example of MC_GearlnPos.

® Supported Devices

© AX-series motion controller

328



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

2.2.1.27 DMC_Camin

DMC_Camin allows the slave axis to follow the master axis based on the specified cam table.

FB/FC

Instruction

Graphic Expression

ST Language

FB

DMC Camin | —juester
- Slave

bExecute

IrMasterOffset

Irslave0ffset

IrM n

1= MC_StartMode.relative]

amTal
[MastervalueSource
IrVelocityDiff
IrAcceleration
IrDeceleration
IrJerk
IrTappetHysteresis

n

DMC_Camin

DMC_ACTIVATION_MODE Relative]

:= DMC_SQURCE.dmcCommandedvalue]

BinSync
bBusy
bCommandabortsd
bEror

ErrorID|

bEndOfProfile]
Tappets|

DMC_Camin_insta
nce (

Master:=,

Slave:=,
bExecute:=,
IrMasterOffset:=,
IrSlaveOffset:=,
IrMasterScaling:=,
IrSlaveScaling:=,
IrMasterStartDistanc
e=,
IrMasterSyncPositio
n:=,
IrActivationPosition

ActivationMode:= ,
StartMode:=,
CamTablelD:=,
MasterValueSource

IrVelocityDiff:= ,
IrAcceleration:=,
IrDeceleration:=,
Irderk:=,
TappetHysteresis:=,
MasterResverseActi
on:=,

binSync=>,
bBusy=>,
bCommandAborted
=> ,

bError=>,
ErrorID=>,
bEndOfProfile=> ,
Tappets=>);

® Inputs

Name

Function

Data Type

Setting Value
(Default Value)

Timing to
Take Effect

bExecute

Runs the instruction when
bExecute changes from
FALSE to TRUE.

BOOL

TRUE/FALSE (FALSE)

IrMasterOffset

Phase offset of the master
axis

LREAL

Negative, positive or 0

(0)

bExecute turns to
TRUE and bBusy is
FALSE.

IrSlaveOffset

Offset of the slave axis

LREAL

Negative, positive or 0

(0)

bExecute turns to
TRUE and bBusy is
FALSE.
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rce

DMC_SOURC
E?2

. Setting Value Timing to
N Funct Data T
ame unction s (Default Value) Take Effect
IrMasterScaling | Master axis scaling factor LREAL Negative, positive or 0 | bExecute turns to
(0) TRUE and bBusy is
FALSE.
IrSlaveScaling Slave axis scaling factor LREAL Negative, positive or 0 | bExecute turns to
(0) TRUE and bBusy is
FALSE.
IrMasterStartDist | (Reserved) LREAL - bExecute turns to
ance TRUE and bBusy is
FALSE.
IrMasterSyncPo [ (Reserved) LREAL - bExecute turns to
sition TRUE and bBusy is
FALSE.
IrActivationPosit | Specifies the master axis LREAL Negative, positive or 0 | bExecute turns to
ion postion when the slave axis (0) TRUE and bBusy is
performs cam motion. FALSE.
ActivationMode | The absolute or relative DMC_ACTIVATI | O: Relative bExecute turns to
relationship between ON_MODE 1: Absolute TRUE and bBusy is
ActivationPosition and 2: PhaseAxis FALSE.
master axis position. 3: PhaseCAM
(Relative)
StartMode Specifies how the slave axis | MC_StartMode |0: absolute bExecute turns to
meshes with the master. 1: relative TRUE and bBusy is
2: ramp_in FALSE.
3: ramp_in_pos
4: ramp_in_neg
(absolute)
CamTablelD Cam table identifier MC_CAM_ID MC_CAM_ID*1 bExecute turns to
TRUE and bBusy is
FALSE.
MasterValueSou | Master axis source 0: bExecute turns to

dmcCommandedValue
1: dmcActualValue

TRUE and bBusy is
FALSE.

DMC_CamIn*3 (Unit: user
unit/s3)

(dmcCommandedVal
ue)
IrVelocityDiff Maximum velocity difference | LREAL Positive or 0 (0) bExecute turns to
when running DMC_Camln 3 TRUE and bBusy is
(Unit; user unit/s) FALSE.
IrAcceleration The acceleration rate when | LREAL Positive (0) bExecute turns to
running DMC_Camln 3 (Unit: TRUE and bBusy is
user unit/s?) FALSE.
IrDeceleration The deceleration rate when | LREAL Positive (0) bExecute turns to
running DMC_Camln 3 (Unit: TRUE and bBusy is
user unit/sz) FALSE.
Irderk The jerk value when running | LREAL Positive (0) bExecute turns to

TRUE and bBusy is
FALSE.
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. Setting Value Timing to
N Funct Data T
ame unction s (Default Value) Take Effect
TappetHystere | The hysteresis rate of tappet | LREAL Positive or 0 (0) bExecute turns to
sis TRUE and bBusy is
FALSE.
MasterResverse | The master axis is reversed |DMC_MASTER_|0: KEEP_FOLLWING | bExecute turns to
Action towards the slave axis. RESVERSE_M | MASTER TRUE and bBusy is
obe™* 1: FALSE.
STOP_FOLLOWING
_MASTER
(KEEP_FOLLWING
_MASTER)
*Note:

1. MC_CAM_ID (Struct): Cam table variables, from output of MC_CAMTableSelect, and input to MC_Camin.

2. DMC_SOURCE: Enumeration (Enum)

3. This setting is only effective if selecting ramp_in, ramp_in_pos, or ramp_in_neg in StartMode.

4. DMC_MASTER_RESVERSE_MODE: Enumeration (Enum)

® Outputs
Name Function Data Type Output Range (Default Value)

bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running

bCommandAborted TRUE when this BOOL TRUE/FALSE (FALSE)
instruction is interrupted

bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction

ErrorlD Records the error code. SMC_ERROR*1 SMC_ERROR

Refer to Appendix for
descriptions.

(SMC_NO_ERROR)

EndOfProfile

TRUE when the end
point of the cam profile is
completed

BOOL

TRUE/FALSE (FALSE)

and slave axes are
synchronized

Tappets Used with function block SMC_TappetData*2 SMC_TappetData
SMC_GetTappetValue.
bInSync TRUE when the master BOOL TRUE/FALSE (FALSE)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bInSync

The synchronization is complete.

® bCommandAborted is TRUE.

® bErroris TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bBusy The instruction is running.
® bCommandAborted is TRUE.
® bErroris TRUE.
bCommandAborted
¢ DMC_CamOut is run. ® bExecute is FALSE.
® The instruction is aborted. ® If bExecute is FALSE and
bCommandAborted turns to TRUE,
bCommandAborted will be TRUE for
only one period and immediately turn to
FALSE.
bError An error occurs during the execution | bExecute is FALSE. (Error codes are cleared.)
of the instruction or the input value of
ErrorlD , L
the instruction is incorrect.
EndOfProfile The end point of the cam profile is One cycle after EndOfProfile turns to TRUE.
complete.
Tappets The cam master axis reaches the The cam master axis leaves the tappet position.
tappet position.
® Timing Diagram of Output Parameter Changes
bExecute
blnSync
bBusy
bCommandAborted
bError
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect

Slave The specified AXIS_REF_SM3* AXIS_REF_SM3 | bExecute turns to TRUE and bBusy is
slave axis FALSE.

Master The specified AXIS_REF_SM3* AXIS_REF_SM3 | bExecute turns to TRUE and bBusy is
master axis FALSE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© This function block is supported by DL_MotionControl V1.3.4.0 or later.

© When the function block is repeatedly triggered, if the input data is invalid, the function block will
continue to run according to the previous setting. If the data is valid, it will run according to the new
setting.
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© This function block supports PLC simulation mode in DL_MotionControl V1.4.0.0 or later.

This function block supports the MasterResverseAction parameter and virtual axis settings from
DL_MotionControl V1.4.1.0.

© It needs to be used with MC_CamTableSelect.

It can be used with DMC_PhasingAbsolute and DMC_PhasingRelative to modify the phase position
of the slave axis.

When MasterResverseAction is set to STOP_FOLLOWING_MASTER, the master and the slave axis
is engaged for synchronous motion and when the master axis is reversed, the slave axis stops and
disengages from following the master axis. The slave axis is not engaged back to the synchronous
motion until the master axis runs forward and passes the position where it is reversed.

Depending on where this function block is placed in the program, the results of the synchronous
motion are different. For more information, see AX-3 Series Operation Manual section 7.7.2.5
Synchronous Control.

When using this function block, one of the axes will be virtual axis. The default number of virtual
axes is 64. If the number of the virtual axes is not enough, you can modify it. But if the number is too
much, it will affect the performance of the controller.

m Library Manager X
|E3 Add Library < Delete Library | *5 Properties 53 Details | 5] Placeholders | i Library Repasitory @ lcon Legend... % Summary...
Libraries used in application ‘Device. Application’
MName Mamespace Effective Version
H- |2 DLk DL L]
H-|L DL DL L]
H- |2 DL _t DL a
#-]0 DL_Slav ) DL_S Lid
Contents of selected library 'DL_MotionControl, 1.4.1.0 (Delta Electronics Inc)' Details about selectedlibrary element'GVL_ParameterConfiguration’
=g Di_MotonControl, 1.4, 1.0 (Defta Bectronics Ing) w | Library Parameters @ Documentation
= DL:MononControI Parameters
+-1J) DataTypes
+-I) Drivelnterface MName Type  Value (editable) Comment
710 Globals F$ ECamAxisMaxQuantity — UINT &4
“ GVL_ParameterConfiguration
+-I) POUs
o
E-CAM

® The traditional mechanical cam mechanism consists of a cam, a follower, and a frame.

1. The mechanical cam is a machine part with an irregular shape. Generally, it is
an input part that transmits motion to the follower at an equal speed, allowing the
follower to move according to the set rule through direct contact..

2. The follower is driven by the mechanical cam and is generally an output part that
produces unequal-speed, discontinuous, and irregular motion.

3. The frame is a mechanical part used to support the mechanical cam and follower.

Follower

Cam
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" The
trad

1.

electronic cam simulates the mechanical cam through the computer. Compared to the
itional cam, the electronic cam has the following advantages.

User-friendly interface

2. When different products require different cam curves, software can be used to

modify the electronic cam data in the electronic cam table without modifying the
mechanism.

3. Higher acceleration

4. Smoother operation

5. Once the cam curve is edited, it needs to be called in the motion control program.

The motion control program can call the cam curve by the DMC_Camlin instruction.

© DMC_Camin instruction overview

® DMC_Camin running process

The running process of DMC_Camin is shown in the following figure.

DMC_Camlin Execution Process

3

Slave Position

® @ + ® Master Posi;ion
i=| -

@ &) ®

1. Trigger DMC_Camlin to run

DMC_Camin starts running, and the slave axis will immediately enter the phase
2.

Note: If the slave axis is moving, it will stop immediately, which may cause jitter.
The input parameters of the DMC_Camin instruction will be read and locked for
use during the running of the instruction.

2. Wait for gearing

The slave does not move and wait to gear. It waits for the master axis to
pass the position specified by the parameter IrActivationPosition. The waiting
time of the slave axis will vary under different conditions. If the master

axis is in the position specified by the parameter IrActivationPosition when
DMC_Camlin starts running, then the slave axis will immediately begin to
gearing. If the master axis never has a chance to reach the position specified
by the parameter IrActivationPosition, the slave axis will never be able to
start gearing, and cam synchronization will never be possible. Parameters
IrActivationPosition and IrActivationMode are used here.

3. The master axis reaches the gearing start position, and the slave axis starts
gearing.

When the master axis passes through the position specified by the
parameter IrActivationPosition, the slave axis starts gearing. The parameters
IrMasterOffset, IrSlaveOffset, IrMasterScaling, and IrSlaveScaling will come
into play at this point to determine the relationship between the position of the
master axis and the slave axis as well as its cam phase.

4. Gearing in progress
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The slave axis performs gearing as specified by the parameter StartMode. In
addition to StartMode, the parameters IrVelocity, IrAcceleration, IrDeceleration,
Irderk, and IrMasterSyncPosition are also used to determine the relative
position of the master axis and the speed, acceleration, and deceleration of the
slave axis.

5. Gearing is completed, and the master and slave axes are synchronized.

When the slave axis starts gearing, if the cam phase aligns with the planned
cam mechanism, the gearing completes, and the master and slave axes are
synchronized with the cam.

Note: The above figure only represents the master axis position, which is greater
than that when the DMC_Camin instruction starts running. The same can be
deduced for the case of equal to and less than.

6. Master and slave axes are acting synchronously.
© Relationship between the master axis position and slave axis position

® The cam mechanism planned in the software is the position relationship between the master
axis and slave axis. The position mentioned here is the cam phase of the master axis and
slave axis instead of the actual axis position. If the cam mechanism planned is seen as the
function CAM, the input of the function CAM is the master axis cam phase and the output is
the slave axis cam phase. The formula is shown as below.

y = CAM(x)
x: The master axis cam phase

y: The slave axis cam phase

® The cam phase comes from the axis position and there is a conversion, which is related
to parameter MasterAbsolute, SlaveAbsolute, MasterCompensation, SlaveCompensation,
MasterScaling, and SlaveScaling.

® The slave axis follows the master axis to perform synchronous cam motion by using the
MC_Camin instruction. In the synchronous cam motion, the relationship between the master
axis position and slave axis position is based on the planned cam mechanism (the cam
curve or cam table). The process of calculating the slave axis position through the master
axis position is illustrated as follows.

CAM

Master offset Slave offset

Master /- \,

Slave
Position X \"’j 1/ 1X Position

|

Master Scaling Slave Scaling

® The following formula is generated from the figure above.

Position_Slave = SlaveScalingxCAM
(MasterScalingxMasterPosition+MasterCompensation) + Slave Compensation
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® When the master axis is in absolute mode, the master position is the remainder of the
current master position divided by modulo. When the master axis is in relative mode, the
master position is the start point position (usually 0) of master axis of the corresponding cam
curve.

© Offset and scaling (IrMasterOffset/IrMasterScalingl/irSlave Offset/IrSlavescaling)

® The cam mechanism of the master and slave axis is pre-planned, but when running the
cam, the position offset or scaling can be carried out on the pre-planned cam mechanism
through the parameters Offset and Scaling. For example, to process a product with several
different sizes, only need to plan one cam mechanism, and then modify the parameter
Offset and Scaling to accommodate different size products. You can specify the scaling
factor to scale the master axis phase and slave axis offset of the cam table. The master and
slave axis can set the offset and scaling factor respectively.

® The position offset and scaling of the master and slave axis together determine the cam
mechanism that is actually performed, which is illustrated in the following example.

&

120

® If the master and slave axes are in absolute mode, and engaging is performed, the position
of the master and slave axes is 0, and when offset and scaling are not used (default value),
the actual position correspondence between the master and slave axis during cam running
is shown in the following figure.

|

120

® When the position offset or scaling is not the default value, its effect on the actual position of
the master and slave axis during cam running is as follows:
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1. When the master-slave axis offset is 0, the impact of the master and slave axis

scaling on the actual running cam mechanism

Casel i asterSealin et Case? T
ASlave axis position Slg\\,:éc;ﬁnlggq & Slave axis position ngeegcgﬁr{gﬂg

M aster axis position M aster axis position
Casel ] Cased ]
) o W asterScaling=1 ) » M asterScaling=0.5
AsSiave axisposition  5javeScaling=0.5 & Slave axis position 55y e aling=1
5] 1 [ SR
0 S e 180 380
Master axis position Master axis position
Cased
& Slave axis position M asterS caling=2
SlaveScaling=1
120 - - = =
1

¥

1] 360 720
M aster axis position

Case 1: When the master and slave axis scaling is 1 and the offset is 0, the actual
cam mechanism is consistent with the planned.

Case 2: When the master axis scaling is 1, the slave axis scaling is 2, and the
master-slave axis offset is 0, the slave axis position corresponding to the master
axis position becomes twice the planned one.

Case 3: When the master axis scaling is 1, the slave axis scaling is 0.5, and the
master-slave axis offset is 0, the slave axis position corresponding to the master
axis position becomes half of the pre-planned one.

Case 4: When the master axis scaling is 2, the slave axis scaling is 1, and the
master-slave axis offset is 0, the master axis position corresponding to the slave
axis position becomes twice the planned one. From the cam phase point of view,
the cam phase of the master axis is twice as planned, that is, the master axis cam
cycle changes from 360 to 180, and the slave axis cam phase does not change.

Case 5: When the master axis scaling is 0.5, the slave axis scaling is 1, and the
master-slave axis offset is 0, the master axis position corresponding to the slave
axis position becomes half of the planned one. From the cam phase point of view,
the cam phase of the master axis is half of the planned, that is, the master axis
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cam cycle changes from 360 to 720, and the slave axis cam phase does not
change.

2. When the master and slave axis scaling is 1, the effect of the master-slave axis
offset on the cam mechanism actually performed.

The master axis offset is to perform horizontal motion of the actual axis position
curve when the cam is running; The slave axis offset is to perform longitudinal

motion of the actual axis position curve when the cam is running.
Casel Case?
& Slave axis position

M asterOffset=0 R Slave axisposition oo ogeotoan
SlaveQfiset=60 SlaveCffset=0

0 0 0 Ty 770 0

taster axis position M aster axis position

Case 1: When the master and slave axis scaling is 1, the master axis offset is

0, and the slave axis offset is 60, the slave axis position corresponding to the
master axis position adds 60 based on the planned. For example, in the planned
cam mechanism, the master axis position 180 is corresponding to the slave axis
position 180, but when actually running, the corresponding slave axis position is
240 (240=180+60).

Case 2: When the master and slave axis scaling is 1, the master axis offset is
90, and the slave axis offset is 0, the master axis position corresponding to the
slave axis position adds 90 based on the planned. For example, in the planned
cam mechanism, the master axis position 180 is corresponding to the slave
axis position 180, but when actually running, the master axis position 90 is
corresponding to the slave axis position 180 (180=90+90).

© ActivationPosition and ActivationMode

® ActivationPosition and the master axis position when the instruction is triggered determine
the position of the master axis when it engages with the slave axis. When the master axis
reaches the position (the master axis position in the cam curve coordinate system), the
master and slave axis of the cam are synchronized.

® When the DMC_Camln instruction is running, ActivationMode determines the relative/
absolute relationship between ActivationPosition and the master axis position when the
instruction is triggered.

" ActivationMode = Relative; ActivationMode is relative position

ActivationPosition is relative to the master axis position (Po) when the instruction is
triggered. The master axis position (Ps) when the master axis engages with the slave axis
is calculated as Ps = Po + ActivationPosition

For example, if the master axis position is 100 when the DMC_Camlin instruction is
running and ActivationPosition is 1000, the master axis position when engaging starts is
1100 (1100 = 100+1000).
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DMC_Camin Execution Process
ActivationPosition is Relative Position

F
Slave Position

100 1100 .
@ @ + ® Master Position
I=| -
@ © ®
1. Trigger DMC_Camln to run. The absolute position of the master axis is 100 at this
point.

2. Wait for engaging.

3. The master axis reaches the engaging start position (1100), and the slave axis
starts engaging.

4. Engaging in progress
5. Engaging completed and the master and slave axes are synchronized.

6. Master and slave axes are acting synchronously.

" ActivationMode = Absolute; ActivationMode is absolute position

The relationship between ActivationPosition and the master axis position (Po) when the
instruction is triggered is absolute. The master axis position (Ps) when the master axis
engages with the slave axis is calculated as Ps = ActivationPosition.

For example, if the master axis position is 100 when the DMC_Camln instruction is running
and ActivationPosition is 1000, the master axis position when engaging starts is 1000 (1000
= ActivationPosition).

DMC_Camin Execution Process
ActivationPaosition is Absolute Position

'y
Slave Position

-

100 1000 .-
|‘< @ L @ + ® Master Po;;ion
@ €) ®

1. Trigger DMC_Camin to run. The absolute position of the master axis is 100 at this
point.

2. Wait for engaging.

3. The master axis reaches the engaging start position (1000), and the slave axis
starts engaging.

4. Engaging in progress.
5. Engaging completed and the master and slave axes are synchronized.
6. Master and slave axes are acting synchronously.

® The relative and absolute relationship (MC_CamTableSelect.MasterAbsolute) between
ActivationPosition and master axis
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CamTableSelect.MasterAbsolute
""""""""""""" ' = absolute

ActivationMode = Absolute
ActivationPosition = 100

When the master axis is in
absolute mode, and when it runs
to the position 100 specified in
ActivationMode, the slave axis
will jump directly to the position

> corresponding to the master axis
on the cam table to engage.

uoli}isod ane|§

Master Position

CamTableSelect.MasterAbsolute
= relative

ActivationMode = Absolute
ActivationPosition = 100

When the master axis is in
relative mode, and when it runs
to the position 100 specified in
ActivationMode, the slave axis will
start engaging from the starting

> position of the cam table.

uonIsod ane[s

Master Position

" ActivationMode = PhaseAxis; ActivationMode is absolute axis phase.

ActivationPosition and the master axis position when the instruction is triggered are the
results of the absolute position being calculated to take the remainder according to the
modulo.

The absolute axis phase is periodic. During the master axis is running, its absolute

axis may be equal to ActivationPosition for many times. The master axis will have both
forward and reverse target position when the master axis and the slave axis gears. The
relationship between the current position of the master axis and the ActivationPosition will
also affect the number of mode counts (ModCnt) and the target position of the master axis
gear.

Ps = ActivationPosition + [(Current Position / Axis modulo) + ModCnt] x Axis modulo

If Current Position is positive and ahead of ActivationPosition, then Ps's ModCnt=1; If
Current Position is behind ActivationPosition, then Ps’s ModCnt=0;

If Current Position is negtive and ahead of ActivationPosition, then Ps's ModCnt=0; If
Current Position is behind ActivationPosition, then the Ps’s ModCnt=1;

The master axis rotates forward to find the target position (Ps), and ModCnt does not
need additional corrected, if look in reverse, the ModCnt will —1.

For example, the master axis modulo is 400, ActivationPosition=100,

The DMC_Camln master axis position is 1000 at the start point of the instruction, and
since the absolute axis phase of the master axis at the start point of the DMC_Camlin
instruction is 200 (200=1000%400), the slave axis does not perform the gearing action.
When the master axis position is 1300 (100=1300%400 for the absolute axis phase) or
900 (100=900%400 for the absolute axis phase), the gearing action is performed from the
axis (% for remainder).
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DMC Camin E tion P
—AMmiN EXECUion Frocess ActivationPosition is Absolute Position
Casel ¢t glave Position
1000 180 .
* @ + @ * ®  Master Position
S > > >
©, ) ®
Casel ‘SIave Position

Treeel 900 1000
® * @ ©) Master Position
- |=l >
® Q@ @

1. Trigger DMC_Camlin to run. The absolute position of the master axis is 100 at this

point.
2. Wait for engaging.
3. The master axis reaches the engaging start position (1300 for Case 1, 900 for

Case 2), and the slave axis starts engaging.
4. Engaging in progress
5. Engaging completed and the master and slave axes are synchronized.
6. Master and slave axes are acting synchronously.

Note: When ActivationPosition is absolute axis phase, the valid range of
the parameter ActivationPosition is: 0—modulo (excluding). If the value of
ActivationPosition is not within the valid range, the running of DMC_Camlin
instruction will report an error and the running will fail.

® ActivationMode = PhaseCAM; ActivationMode is absolute cam phase.

ActivationPosition and the master axis position when the instruction is triggered are the

results of the absolute position being calculated to take the remainder according to its cam

cycle.

The c
be eq

am axis phase is periodic. During the master axis is running, its absolute axis may
ual to ActivationPosition for many times. The master axis will have both forward and

reverse target position when the master axis and the slave axis gears. The relationship
between the current position of the master axis and ActivationPosition will also affect the

numb

er of mode counts (ModCnt) and the target position of the master axis gear.

Ps = ActivationPosition + [(Current Position / Cam End) + ModCnt] x Cam End
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® ModCnt Calculation

® Current Position is positive number

Positive Negative
master axis master axis
rotation rotation
Current Position > Activation 1 0
Position
Current Position < 0 -1
ActivationPosition

® Current Position is negative number

Positive master | Negative master
axis rotation axis rotation
Current Position > 0 -1
ActivationPosition
Current Position < -1 -2
ActivationPosition

If Current Position is positive and ahead of ActivationPosition, then Ps's ModCnt=1; If
Current Position is behind the ActivationPosition, then the Ps’s ModCnt=0;

If Current Position is negtive and ahead of ActivationPosition, then Ps's ModCnt=0; If
Current Position is behind the ActivationPosition, then the Ps’s ModCnt=1;

The master axis rotates forward to find the target position (Ps), and ModCnt does not
need additional corrected, if look in reverse, ModCnt will —1.

For example: The maximum value for the master axis in the cam table is 360.
ActivationPosition = 100, the master axis position is 1000 when the DMC_Camlin
instruction starts running, and the slave axis will not perform engaging because the
absolute cam phase of the master axis is 280 (280 = 1000%360). When the master axis
position is 1180 (absolute cam phase is 100 = 1180%360) or 820 (absolute axis phase is
100 = 820%360), the slave axis starts engaging (% represents taking remainder).

DMC_Camin E tion P
—-amin EXeCUlion Frocess ActivationPosition is Absolute Position

Casel tglave Position

1000 1180 .-
@ @ ® Master Position
@ &) ®
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Case? 4 Slave Position

Tt 820 1000
® A @ @ T Master Position
.‘—
® @ @

1. Trigger DMC_Camin to run. The absolute position of the master axis is 1000 at this
point (The absolute axis phase is 280).

2. Wait for engaging.

3. The master axis reaches the engaging start position (1180 for Case 1, 820 for Case
2), and the slave axis starts engaging.

4. Engaging in progress.
5. Engaging completed and the master and slave axes are synchronized.
6. Master and slave axes are acting synchronously.

Note: When ActivationPosition is absolute axis phase, the valid range of the parameter
ActivationPosition is: 0—cam cycle (excluding). If the value of ActivationPosition is not
within the valid range, the running of DMC_Camln instruction will report an error and the
running will fail.

© The relationship between StartMode and MasterAbsolute and SlaveAbsolute of CamTableSelect

During engaging, the motion mode of the slave axis can be set by the parameter StartMode.
StartMode acts in 4, as shown in the following figure.

DMC_Camin Execution Process
Slave Position

® @ A ® Master Posi;ion
———————»
@ ® ®

1. Trigger DMC_Camin to run.

. Wait for engaging.

. The master axis reaches the engaging start position, and the slave axis starts engaging.
. Engaging in progress

. Engaging completed and the master and slave axes are synchronized.

o b~ WDN

. Master and slave axes are acting synchronously.

® StartMode = 0; Absolute mode: The slave current position is not involved in the
Cam calculation as the cam synchronization starts. However, a runout will occurr
if the current position of slave axis and its start position from the Cam are not the
same.

® StartMode = 1; Relative mode: The cam will change according to the current
position of the slave axis. The slave axis position equals to the current position
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plus target position. If the slave axis position when engaging is different from the
start position plus current position, a runout may occur.

® StartMode = 2,3,4; Ramp mode: Add a compensating motion curve to prevent the
cam from runout when it starts engaging according to IrVelocityDiff, IrAcceleration,
IrDeceleration, and IrJerk.

MC_CamTableSelect.MasterAbsolute Master axis mode
absolute Absolute
relative Relative
DMC_Camin MC_CamTableSelec Slave axis mode
.StartMode t.SlaveAbsolute
absolute TRUE Absolute
absolute FALSE Relative
relative TRUE Relative
relative FALSE Relative
ramp_in TRUE Ramp in Absolute
ramp_in FALSE Ramp in Relative
ramp_in_pos TRUE Ramp in Positive
Absolute
ramp_in_pos FALSE Ramp in Positive
Relative
ramp_in_neg TRUE Ramp in Negative
Absolute
ramp_in_neg FALSE Ramp in Negative
Relative

® MC_CamTableSelect.MasterAbsolute is used to specify the
corresponding relationship between the master axis position and its cam
phase: absolute when the value is TRUE; relative when the value is
FALSE.

® MC_CamTableSelect.Slave Absolute is used to specify the corresponding
relationship between the slave axis position and the cam phase. Specify
when engaging starts. The cam phase will be calculated according to
this relationship, and the engaging method of the slave axis is related to
DMC_Camin.StartMode. Refer to the table above.

" MasterAbsolute = FALSE

® When MasterAbsolute is FALSE, the master axis position is relative to
its cam phase. That is, the master axis position corresponds to its cam
phase 0 when engaging starts, and then the master axis cam phase will
be calculated according to this relationship. For example: The master
axis is in relative mode. The maximum value of the master axis in the
cam mechanism is 360. The master axis position is 180 when engaging
starts, its corresponding cam phase is 0. Axis position 200 corresponds
to its cam phase 20 (20 = (200-180)%360), and so on. In this case, the
relationship between the master axis position and its cam phase is shown
in the following figure.
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Master axis cam phase

360 /

» Master axisposition

=720 -360 360 720

® When SlaveAbsolute is FALSE, the slave axis position is relative to
its cam phase. That is, when engaging starts, the cam phase of the
slave axis and the cam phase of the current master axis match the cam
mechanism planned. When the slave axis is in relative mode, the method
of determining the cam phase of the slave axis is different from that of
the master axis. To determine the cam phase of the slave axis, the cam
phase of the slave axis and the cam phase of the current master axis
should match the cam mechanism planned. For example: The slave axis
is in relative mode. The maximum value of the master axis in the cam
mechanism is 360. The master axis position is 100 when engaging starts.
If the cam phase of the master axis is 0 at this moment (the slave cam
phase is 0 according to the cam mechanism), then the slave axis position
100 corresponds to its cam phase 0, as shown in Case 1 in the following
figure. If the slave cam phase is 200 according to the cam mechanism,
then the slave position 100 corresponds to its cam phase 200, as shown
in Case 2.

Casel

Flanned cameure )
Slave axis camphage

F 1 .
Slave axisphase 1

30 o gl

¥ =
0 190 360 Master 0 -
avisphaze -620 0 100 40 Slave s position

Case?

Flanned camecurye .
Slave axis camphase

¥ Slave axis phase 4
360
| |
211 | |
1200 !
A I | I.."
| | |
| | |
| | |
" | | Ih_
0 360 Master 0 i
axis phase S4BD o100 f00 2p0  SfRveaisposiion

MasterAbsolute = TRUE

When MasterAbsolute is TRUE, the relationship between the master axis and
its cam phase is absolute. The cam phase of the master axis is the result of
taking remainder between the master axis position and the maximum range
value of the master axis in the cam mechanism. For example, if the master axis
is in absolute mode, and the maximum value of the master axis is 360, when
the master axis position is 100, its cam phase is 100 (100=100%360); When
the master axis position is 500, its cam phase is 140 (140=500%360), and so
on. The relationship between the master axis position and its cam phase is
shown in the following figure.
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Master axis camphase

b
360 /<

w Master axis position

=120 -360 360 720

® When SlaveAbsolute is TRUE, the relationship between the slave axis
and its cam phase is absolute. The cam phase of the slave axis is
the result of taking remainder between the slave axis position and the
maximum range value of the slave axis in the cam mechanism. When the
slave axis is in absolute mode, the relationship between the slave axis
position and its cam phase is consistent with that of the master axis.

® When StartMode = Absolute or relative

MC_CamTableSelec Slave
DMC_Camin.StartMode t.SlaveAbsolute axis mode
absolute TRUE absolute
absolute FALSE relative
relative TRUE relative
relative FALSE relative

" The slave axis will jump to the engaging point after a cycle, and the
point will determine the absolute mode or relative mode according to
StartMode and MC_CamTableSelect.SlaveAbsolute, as shown in the
table above. The mode will engage in a jump way.

" In the following figure, C1 is the planned cam curve. C2 is the actual
running cam curve. The coordinates of point A (master, slave axis) are
the current position when the DMC_Camin instruction is triggered, and
point B is the actual engaging position of the master and slave axis

after jump.
Slave 1 The slave axis moves
20 from point A to point
587(227) B in relative mode.
524(164) ‘s
V: SN The slave axis jumps
/ ¢ e
S from position 227 to
20000 position 524 in one
A
227(227) cycle.
164(164 =
(184) R
/ \'¢
s N,
0(0) Lz AN .
(144) (0)  (144) (0) Master
144 360 504 720

® When StartMode = Ramp in absolute mode or Ramp in relative mode

DMC_Camin MC_CamTableSelec Slave axis mode
.StartMode t.SlaveAbsolute
ramp_in TRUE Ramp in absolute
mode
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DMC_Camin MC_CamTableSelec Slave axis mode
.StartMode t.SlaveAbsolute
ramp_in FALSE Ramp in relative
mode

" The engaging point will determine the absolute mode or relative mode
according to StartMode and MC_CamTableSelect.SlaveAbsolute, as
shown in the table above.

" The motion of the slave axis at this time is affected by the parameters
Velocity, Acceleration, Deceleration, and Jerk.

Slave The slave axis moves
720(0) forward from start point A
587(227) to engaging point B (297 =
524(164) y; SRR (360-227) + (164-0).
/
//I X
360(0) j==
A
227(227)
164(164) 7 i
/ \‘\
0(0) LeZ N N
(144) (0)  (144) (0) Master
144 360 504 720

" When StartMode = Ramp in negative absolute mode or Ramp in
negative relative mode

DMC_Camin MC_CamTableSelec Slave axis mode
.StartMode t.SlaveAbsolute
ramp_in_neg TRUE Ramp in negative
absolute
ramp_in_neg FALSE Ramp in negative
relative

" The engaging point will determine the absolute mode or relative mode
according to StartMode and MC_CamTableSelect.SlaveAbsolute, as
shown in the table above.

" The slave axis will accelerate in reverse direction to the engaging point.

" The motion of the slave axis at this time is affected by the parameters
Velocity, Acceleration, Deceleration, and Jerk.

Slave 1 The slave axis moves
720(0) reversely 63 units from
587(227) the starting point A to
524(164) the engaging point B (63
=227-164).
360(0)
227(227) A
164(164)
/I// ° I
010y L C1(C2) R
(144) 0)  (144) (0) Master
144 360 504 720
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® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

® Example

© Refer to the examples of MC_Camin.

¢ Supported Devices

© AX-series motion controller
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2.2.1.28 DMC_CamOut

DMC_CamOut is used to disengage the slave axis from the master axis.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Cam DMC_CamOut_instance(
out DMC_CamQut Slave:=
—Slave bDonef— ’ _
—{bBxecute bBusyl— bExecute:=,
bErrarf— bDone=>,
ErrorIDf— bBusy=> ’
bError=>,
ErrorlD=>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬂ V:IEZ) Timing to Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from FALSE (FALSE)
to TRUE.
¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)
bDone TRUE when the master and BOOL TRUE/FALSE (FALSE)
slave axes are disengaged
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bDone The instruction DMC_CamOut is complete.
® bExecute is FALSE

® bErroris TRUE

bBusy The instruction is running.

® bExecute is FALSE

® bErroris TRUE
bError An error occurs during the execution of bExecute is FALSE. (Clear the error code
ErrorD the instruction or the input value of the recorded in ErroriD.)

instruction is incorrect.
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® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Slave

The specified
slave axis

AXIS_REF_SM3’

AXIS_REF_SM3

bExecute turns to TRUE.

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function

© This function block is supported by DL_MotionControl V1.3.4.0 or later.

This function block supports PLC simulation mode in DL_MotionControl V1.4.0.0 or later.

This function block can only be used with DMC_Camin.

You can use this function block with DMC_PhasingAbsolute and DMC_PhasingRelative to modify the
phase position of the slave axis.

When the slave axis is decoupled from the master axis, it maintains the velocity while decoupling and
the slave state is ContinuousMotion. (irrelevant to the velocity of the slave axis)

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

© Refer to the examples of MC_CamOut.

¢ Supported Devices

© AX-series motion controller
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2.2.1.29 DMC_PhasingAbsolute

DMC_PhasingAbsolute controls the master axis phase compensation according to the specified absolute phase

compensation value.

FB/FC Instruction Graphic Expression ST Language
FB DMC_PhasingAbsol DMC_PhasingAbsolute_insta
DMC_PhasingAbsolute
ute —Master bDonef— nce(
—sl bBusy|— —
—bg:cute bCDmmandAborutzs || Master :=,
—{IrPhasingshift bError— | Slave:=,
—Irvelocity ErrorIDp—
—Ir&cceleration IrabsalutePhaseshift— bExecute:=,
—IrDeceleration IrPhasingShift'=
—IrJerk 7
Ir'Velocity:=,
IrAcceleration:=,
IrDeceleration:=,
Irderk:=,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>,
IrAbsolutePhaseShift =>);
® Inputs
Setting Val
Name Function Data Type (szalzﬁ v:|3:) Timing to Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.
IrPhaseShift Phase shift between the LREAL Negative, positive | bExecute turns to TRUE
master and slave axis or 0 (0) and bBusy is FALSE.
IrVelocity The max velocity of the phase | LREAL Positive or 0 (0) bExecute turns to TRUE
shift (Unit: user unit/s) and bBusy is FALSE.
IrAcceleration The max acceleration of the LREAL Positive (0) bExecute turns to TRUE
phase shift (Unit: user unit/sz) and bBusy is FALSE.
IrDeceleration The max deceleration of the LREAL Positive (0) bExecute turns to TRUE
phase shift (Unit: user unit/sz) and bBusy is FALSE.
Irderk The max jerk value of the LREAL Positive (0) bExecute turns to TRUE
phase shift (Unit: user unit/ss) and bBusy is FALSE.

*Note: If positive value, the slave axis is behind the master axis. Conversely, the slave axis is ahead of the master
axis when the value is negative.

¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the BOOL TRUE/FALSE (FALSE)
phase compensation
is complete
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
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Name

Function Data Type

Output Range (Default Value)

bCommandAborted

TRUE when the
instruction is aborted

BOOL

TRUE/FALSE (FALSE)

bError

TRUE when an error | BOOL
occurs within the

instruction

TRUE/FALSE (FALSE)

ErrorlD

Records the error
code. Refer to
Appendix for
descriptions.

DMC_ERROR’

DMC_ERROR (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The phase compensation is complete.
® bExecute changes to FALSE.
® bError turns to TRUE.
bBusy The instruction is running.
® bExecute changes to FALSE.
® bError turns to TRUE.
bCommandAborted This instruction is interrupted by another
instruction. ® bExecute changes to FALSE.
® If bExecute is FALSE and
bCommandAborted turns to
TRUE, bCommandAborted will be
TRUE for only one cycle and then
immediately turn to FALSE.
bError An error occurs during the execution of bExecute turns from TRUE to FALSE.
ErrorlD the instruction or the input value of the (Clear the error code recorded in ErroriD.)
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bCommand Aborted

bError

1

SN SRR N
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® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master The specified AXIS_REF_SMS* AXIS_REF_SM3 | bExecute turns to TRUE.
the master axis
Slave The specified AXIS_REF_SMB* AXIS REF_SM3 | bExecute turns to TRUE.
the slave axis

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for

the function block.

® Function

© This function block is supported by DL_MotionControl V1.3.4.0 or later.

o

This function block is not available in PLC simulation mode.

© This function block can only be used with DMC_Gearln, DMC_CamIin, DMC_GearlnPos, and

DMC_CombineAxis.

© When bExecute is turning to TRUE, the master-slave axis relation is established. The slave axis
will shift the phase by planning a smooth curve. If the PhaseShift value is positive, the slave axis is
lagging behind the master axis, and the negative means the slave axis is ahead of the master axis.

© The position of the master axis remains unchanged while only the phase shift of the slave axis is

performed.

MC_MoveVelocity

Execute

Invelocity

——

Command Aborted

DMC_Gearin

bExecute

binGear

bBusy

bCommand Aborted

DMC_PhasingAbsolute

bExecute

bDone

bBusy

Position
Master

0
Velocity
Master
el 100

conlinuous mobion(5)

Master State MachlneJ

AmChionired Molons)

Slave State Machine
slapctiv )
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© DMC_PhasingAbsolute can only be used when the state is Synchronized motion.

© When DMC_PhasingAbsolute is running, the state of the slave axis will remain in Synchronized
motion.

© Place DMC_PhasingAbsolute before DMC_Camin to ensure that the phase compensation is correct.

© Depending on where this function block is placed in the program, the results of the synchronous
motion are different. For more information, see AX-3 Series Operation Manual section 7.7.2.5
Synchronous Control.

®* Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example
© Refer to the examples of DMC_PhasingRelative.
® Supported Devices

© AX-series motion controller
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2.2.1.30 DMC_PhasingRelative

DMC_PhasingRelative controls the master axis phase compensation according to the specified relative phase
compensation value.

FB/FC Instruction Graphic Expression ST Language
FB DMC_Phasin DMC_PhasingRelative_inst
; DMC_PhasingRelative
gRelative _|vaster bDonel— ance(
—Slave bBusy}— | Master :=,
—bExecute bCommandAbortedf— | Slave:=,
—{IrPhasingShift bErrorf— bE te:=
—{Irvelocity ErrorIDf— Xecute.=,
—{IrAcceleration IrCoveredPhaseshiftt— [ IrPhasingShift:=,
—IrDeceleration PP
~Nigerk IrVeIOC|ty.—.,
IrAcceleration:=,
IrDeceleration:=,
Irderk:=,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>,
IrCoveredPhaseShift =>);
® Inputs
Setting Val
Name Function Data Type (szalzﬁ v:|3:) Timing to Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from FALSE (FALSE)
to TRUE.
IrPhaseShift Phase shift amount between the | LREAL Negative, positive | bExecute turns to TRUE
master and slave axis or 0 (0) and bBusy is FALSE.
IrVelocity The max velocity of the phase LREAL Positive or 0 (0) bExecute turns to TRUE
shift (Unit: user unit/s) and bBusy is FALSE.
IrAcceleration The max acceleration of the LREAL Positive (0) bExecute turns to TRUE
phase shift (Unit: user unit/sz) and bBusy is FALSE.
IrDeceleration The max deceleration of the LREAL Positive (0) bExecute turns to TRUE
phase shift (Unit: user unit/sz) and bBusy is FALSE.
IrJerk The max jerk value of the phase |LREAL Positive (0) bExecute turns to TRUE
shift (Unit: user unit/s3) and bBusy is FALSE.

*Note: If positive value, the slave axis is behind the master axis. Conversely, the slave axis is ahead of the master
axis when the value is negative.

¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the phase BOOL TRUE/FALSE (FALSE)
compensation is complete
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
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Name Function Data Type Output Range (Default Value)
bCommandAborted TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is aborted
bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
ErroriD Records the error code. DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)

Refer to Appendix for
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Updating Time

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The phase shift of the master and slave
axis reaches the target_ hd bEXeCUte Changes to FALSE

® bError turns to TRUE.

bBusy bExecute changes to TRUE.
® bExecute changes to FALSE.
® bErrorturns to TRUE.
bCommandAborted
® This instruction is interrupted by ® bExecute changes to FALSE.

another instruction.

® If bExecute is FALSE and

® This instruction is interrupted by bCommandAborted turns to
MC_Stop. TRUE, bCommandAborted will be

TRUE for only one cycle and then

immediately turn to FALSE.

bError An error occurs during the execution of When bExecute turns from TRUE to
ErrorlD the instruction or the input value of the FALSE. (Clear the error code recorded in
instruction is incorrect. ErroriD.)

® Timing Diagram of Output Parameter Changes

bExecute

bDone

1

bBusy

bCommand Aborted

bError

® Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Master The specified AXIS_REF_SM3* AXIS REF_SM3 bExecute turns to TRUE.
master axis
Slave The specified AXIS_REF_SM3* AXIS REF_SM3 | bExecute turns to TRUE.
slave axis

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which
the function block.

® Function

© This function block supported by DL_MotionControl V1.3.4.0 or later.

This function block is not available in PLC simulation mode.

o

DMC_CombineAxis.

works as the starting program for

This function block can only be used with DMC_Gearln, DMC_Camin, DMC_GearlnPos, and

When bExecute is turning to TRUE, the master-slave axis relation is established. The slave axis

will shift the phase by planning a smooth curve. If the PhaseShift value is positive, the slave axis is
lagging behind the master axis, and the negative means the slave axis is ahead of the master axis.

The position of master axis remains unchanged while DMC_PhasingAbsolute acts on the slave axis.

MC_MoveVelocity

Execute

Invelocity

——

Command Aborted

DMC_Gearin

bExecute

binGear

bBusy

bCommand Aborted

DMC_PhasingAbsolute |

bExecute

bDone

bBusy

Position
Master
Slave

0
Velocity
Master
- 100

Conlinuous moton(5)

Master State MachlneJ

AmChionired Molons)

Slave State Machine |
Slandstilcy)

© DMC_PhasingRelative can only be used when the state is under Synchronized motion.
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° When DMC_PhasingRelative is running, the state of slave axis will remain at Synchronized motion.
© Place DMC_PhasingRelative before DMC_Camin to ensure that the phase compensation is correct.

© Depending on where this function block is placed in the program, the results of the synchronous
motion are different. For more information, see AX-3 Series Operation Manual section 7.7.2.5
Synchronous Control.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

This example illustrates the motion mode and track of DMC_PhasingRelative during running.

©  Variable declare

PROGRAM exanpl e_phasi ngREL

VAR

Power X: MC_Power ;

PowerY: MC_Power ;

MoveVel ocity: MC MoveVel ocity;

Gearln: DMC Gearl n;

Phasi ngRel : DMC_Phasi ngRel ati ve;

stage: U NT := 0;

TaskCnt: UINT := O;

END_VAR

Pr ogr am

Power X( Axi s : = AXisX);

Power Y(Axi s := AxisY);

MoveVel ocity(Axis := AxisX);

Gear I n(Master := AxisX, Slave := AXxisY);

Phasi ngRel (Master := AxisX, Slave := AXisY);

CASE st age OF

0 :

Power X. bDri veStart := TRUE;

Power X. bRegul at or On : = TRUE;

Power X. Enabl e : = TRUE;

Power Y. bDriveStart := TRUE;

Power Y. bRegul at or On : = TRUE;

Power Y. Enabl e : = TRUE;

| F (Power X. St atus AND Power Y. St at us) THEN

stage := 1;

END_| F

1:

Gear | n. Mast er Val ueSour ce : = DMC_SOURCE. dntCommandedVal ue;
Cear I n. Rati oNunerator := 1;

Gear | n. Rat i oDenomi nator : =
GearIn.lrAccel eration := 4000;
Gearln.lrDeceleration := 4
Gearln.lrJderk := 10;

Gear | n. bExecut e : = TRUE;

I F (Gearln.blnGear) THEN
TaskCnt := TaskCnt + 1;

| F TaskCnt = 1000 THEN

stage := 2;

END_| F

END_I F

2

MoveVel ocity. Vel ocity := 1000;
MoveVel ocity. Accel eration : = 1000;
MoveVel oci ty. Decel eration : = 1000;
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MoveVel ocity. Jerk :
MoveVel ocity. Direction : = MC DI RECTI ON. current;
MoveVel oci ty. Execute : = TRUE;

I F (MoveVel ocity. InVelocity) THEN

10;

stage := 3;
END_|I F
3:
Phasi ngRel . bExecut e : = FALSE;
stage : = 4,
TaskCnt := O;
4
Phasi ngRel . | r Phasi ngShi ft : = 5000;
Phasi ngRel .1 rVel ocity := 2000;
Phasi ngRel . | r Accel eration : = 8000;
Phasi ngRel . | r Decel erati on : = 8000;
Phasi ngRel .1 rJerk := 100000;
Phasi ngRel . bExecut e : = TRUE;
| F (Phasi ngRel . bDone) THEN
TaskCnt := TaskCnt + 1;
| F TaskCnt = 1000 THEN
stage : = 5;
END_|I F
END_| F
5 :
Phasi ngRel . bExecut e : = FALSE;
stage : = 6;
TaskCnt := O;
6 :
Phasi ngRel . | r Phasi ngShi ft := -5000;
Phasi ngRel . I rVel ocity : = 2000;
Phasi ngRel . | r Accel eration : = 8000;
Phasi ngRel . | r Decel eration : = 8000;
Phasi ngRel . I rJerk : = 100000;
Phasi ngRel . bExecute : = TRUE;
| F (Phasi ngRel . bDone) THEN
TaskCnt := TaskCnt + 1;
| F TaskCnt = 1000 THEN
stage := 3;
END_| F
END_|I F
END_CASE
© Timing Diagram
00
) — — ——r

s
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1. Run DMC_Gearln, establish a master-slave relationship, and then use MC_MoveVelocity
to make the master axis run at the same speed.

2. When bEexcute is TRUE, the slave axis phase offset starts according to the value of
PhaseShift of DMC_PhasingRelative.

3. When the slave axis reaches the offset set earlier, bDone stops, and bBusy resets.
¢ Supported Devices

© AX-series motion controller
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2.2.2 Administrative Motion Control Instructions

Administrative instructions generally refer to the running of the instruction to set the driver or read the relevant
information without causing the actual motion of the motor. The function blocks used in this section are from the

library "DL_MotionControl*" and the function blocks used can be synchronized with the driver, so when setting the
axis, select the synchronous axis.

For setting up the synchronous axis, refer to Section 7.4 in the AX-3 Series Operation Manual.

*Note: When the version of SM3_Basic is not V4.6.1.0 to match with V1.1.0.0 and earlier, an error "Type "xxxxxx' is

not equal to type 'Axis'VAR_IN_OUT 'AXIS_REF_SM3"™ will appear when compiling. Change the Softmotion library
version to V4.6.1.0.
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2.2.2.1 DMC_GroupEnable

DMC_GroupEnable switches the axis group state from GroupDisable to GroupStandby.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Group _ DMC_GroupEnable DMC_GroupEnable_i
Enable _|passrow ?3[;32: [ | nstance(
bError— | AxisGroup: =,
ErrorlDf—
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>) ;
® Inputs
Setting Val
Name Function Data Type (Dif;:ﬁ VZIEg) Timing to Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.
® Outputs
. Output Range
N Funct Data T
ame unction S TYPe (Default Value)
bDone TRUE when the instruction is completed BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to Appendix DMC_ERROR* DMC_ERROR
for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The instruction is completed.
® bExecute turns to FALSE.
® bDone will change to FALSE after
remaining TRUE for one cycle when
bExecute is FALSE but bDone
changes to TRUE.
bBusy The instruction is running.
® bDone turns to TRUE.
® bError turns to TRUE.
bError (ErroriD) An error occurs during the execution of the bExecute turns from TRUE to FALSE. (Error
instruction or the input value of the instruction | Code is cleared.)
is incorrect. (Error Code is recorded.)
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® Timing Diagram of Output Parameter Changes

bExecute

bBusy

)

bError

EmarlD

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

AxisGroup The specified [DMC_AXIS_GRO [DMC_AXIS_GRO |bExecute turns to TRUE and bBusy is
axis group UP_REF UP_REF FALSE.

*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.
® Function

1. Add axes to SoftMotion General Axis Pool in the project. In this example, six virtual axes have
been added, i.e. AxisX, AxisY, AxisZ, AxisA, AxisB, and AxisC.

Devices > 0 X
=] OMC MoveCrasardbsolute -
= m Device
=& PLC Logic

+-1L} Application
= "% SoftMotion General Axis Pool
&7 AxisX (SM_Drive_Virtual)
& AxisY (SM_Drive_Virtual)
& AxisZ (SM_Drive_Virtual)
& AxisA (SM_Drive_Virtual)
& AxisB (SM_Drive_Virtual)
& AxisC (5M_Drive_Virtual)

2. Right-click Device in the project and then select Add Device.
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Devices * 0 X
=gl OMC_MovelraisrAbsolite =
E ﬂ‘] Device
=Bl pc b Cut
) Copy
=% soft Paste
& | ¥ Delete
& Refactoring »
&
& Properties...
& i Add Object »
& ) Add Folder...
| Add Device...
Update Device...
[T EditObject
Edit Object with...
Edit IO mapping
Import mappings fram CSV...
Export mappings to CSW...
& Online Config Mode...
Reset Origin Device [Device]
Simulation

. Find DMC_ Axis_Group and then click Add Device.

[l Add Device

Name

Action
(@ Append device

(0) Update device

|String for a fulltext search

| Vendor

<All vendors=

MName

= m Miscellaneous

+ m Fieldbuses

WVendor

ﬁ DMC_Axis_Group Delta Electronics, Inc.

Version  Description

0.2.2.0 Axis Group Module that support PLC open pi

£ >
Group by category [ | Display all versions (for experts only) [] Display outdated versions
m Name: DMC_Axis_Group -
Vendor: Delta Electronics, Inc.
Categories:
Version: 0.2.2.0
Order Number: N/A W
Append selected device as last child of
Device
#  (You can select another target node in the navigator while this window is open.)
Add Device Close

Devices

v R X

=3 DMC_MoveGircularAbsolute
=[] Device (CODESYS SoftMotion Win V3 x64)
=B PLC Logic
* f;}r Application

[z pMc_axis_Group (DMC_axis_Group) |

=& SoftMotion General Axis Pool

-

&’ AxisX (SM_Drive_Virtual)
& AxisY (SM_Drive_Virtual)
é? AxisZ (SM_Drive_Virtual)
&’ AxisA (SM_Drive_Virtual)
&’ AxisB (SM_Drive_Virtual)
&’ AxisC (SM_Drive_Virtual)

. DMC_Axis_Group (DMC_Axis_Group)shows in the Device pane. The axis group is added.
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10.

11.

12.

. Click DMC_AXxis_Group setting page and then select AxisGroup Parameters. In the Parameter

column, AxisX—AxisC represent axes 1-6 in the axis group. Enter the Value field of the Axis X—Axis
C with the names of "AxisX"-"AxisC". The axis group in this example uses 6 axes, AxisX, AxisY,
AxisZ, AxisA, AxisB, and AxisC.

1] DMC_his_Group %

AxisGroup Parameters Parameter Type Value Default., Unit  Description
# fos i TRING "X " The name of X-coordnate Axds in Axis Group

fdsGroup 10 Magping & hus ¥ STRING “hwst " The name of ¥ -coordnate Axis n Aus Group

AdsGroup IE€ Objects # Aos 1 STRING “hs? " The name of Z-coordnate Axds in Axis Group
s A STRING sk " The name of the: Ist folowing Axs in Axts Group

Status # hsB ETRING AsE " The name of the 2nd followang Axs in Axis Group
s ETRING HatsC " The name of the 3rd fllwing Axis in Axss Group

Informatian # Ramp Type Enumeration of EYTE SCurve  SCurve The Ramp Type of the Axis Group
# Max vielacity Limit LREAL 1000000 1000000 Thie Maix Veloaty Limit of the Axis Graup. (Zero means na limit)
¥ Max Acceleration Limit LREAL 2000000 2000000 Thie Maix Aceeleration Limit of the s Group, (Zera means ng i)
# Max Deceleration Limit LREAL 000000 2000000 The Max Deceleration Limit of the Axs Group. (Zero means na binit)
 Max Jerk Limit (Reassry e::l LREAL 1] (i} The Max Jerk Livit of e Axig Group. (Zera means no imit)

. AxisX—AxisC in AxisGroup Parameters represent the axes 1-6 in the axis group respectively. They

are 6 dimensions of space, i.e. coordinate axes X, Y, Z, A, B and C. If you do not set the coordinate
axes, you don't need to fill in the values.

. If the Value field for axes in AxisGroup Parameters is not set with the names of axes, no error will

occur when DMC_GroupEnable is enabled. However, the axis group will report an error if it starts to
move the axis the name of which is not entered in the Value field.

. If there are duplicate or invalide axis names in the Value field in the AxisGroup Parameters tab, an

error will occur when DMC_GroupEnable is running.

. At least one axis is specified in the Value field for axes in the AxisGroup Parameters tab.

Otherwise, an error will occur when DMC_ GroupEnable is running.

Whether the specified single axis is in the standstill state or not will not be judged when
DMC_GroupEnable is running. After the axis group is created, the state of the axis group will be

switched from GroupDisable to GroupStandby, and axes in the axis group will keep the current state.

If axes in the group are in the ErrorSTOP state, the axis group state will change from GroupDisable-
>GroupStandby->GroupErrorStop.

For more details of axis states, refer to Axis State Transitions in AX-3 Series Operation Manual.

® Troubleshooting

o

[e]

If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

For error codes and corresponding troubleshooting, refer to Appendix of this manual.

¢ Example

This

example refers to the limitation of the number of axes for multi-axis motion and the demand for axes

in the actual application. It uses DMC_GroupEnable to switch the axis group state from GroupDisable to
GroupStandby for the upcoming axis group motion.
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Devices - 0 X
=5l DMC_GroupEnable -
= ﬂj Device
=21 PLC Logic

+-ICk Application
ﬁj DMC_Axis_Group (DMC_Axis_Group)
=" softMotion General Axis Pool
&7 sl (SM_Drive_Virtual)
& Axis2 (SM_Drive_Virtual)
& Axis3 (SM_Drive_Virtual)
& Axis4 (SM_Drive_Virtual)
&7 Axis5 (SM_Drive_Virtual)
&7 Axisé (SM_Drive_Virtual)

[ pMC_Axis_Group X

AxisGroup Parameters Parameter Type Value Defaul.. Unit  Description
 Aodis X STRING "Axisl' ! The name of X-coordinate Axis in Axis Group

#xisGroup 10 Mapping o Aais Y STRING "Axis? ! The name of Y-coordinate Axis in Axis Group

AxisGroup IEC Objects i Axis 7 STRING "Axis3' ! The name of Z-coordinate Axis in Axis Group
@ Axis A STRING ‘Axisd " The name of the 1st following Axis in Axis Group

Status @ Axis B STRING " ! The name of the 2nd following Axis in Axis Group
@ Axis C STRING " ! The name of the 3rd following Axis in Axis Group

Information # Ramp Type Enumeration of BYTE SCurve  5Curve The Ramp Type of the Axis Group
# Max Velodty Limit LREAL 1000000 1000000 The Max Velocity Limit of the Axis Group, (Zero means no limit)
 Max Acceleration Limit LREAL 2000000 2000000 The Max Acceleration Limit of the Axis Group. (Zero means na limit)
% Max Deceleration Limit LREAL 2000000 2000000 The Max Deceleration Limit of the Axis Group. (Zero means no limit)
# Max Jerk Limit (Reserved) LREAL 0 0 The Max Jerk Limit of the Axis Group. (Zero means no limit)

OMC_GroupEnable O
DMC GroupEnable

EN ENO
IMC Axis Group —Anxi 3Group bDone [~ group_done
group exe —|bExecute bBusy [~ group_busy

bError —group error
ErrorID [—group_errorID

1. Before the absolute interpolation of Axis1— Axis4 is performed, create Axis1—Axis4, add them to the
axis group DMC_Axis_Group, and then enter Axis1—-Axis4 in the Value field for Parameter AxisX—
AxisA.

2. Use DMC_GroupEnable to create the axis group before Axis 1-Axis 4 performs the absolute
interpolation of simultaneous motion of four axes.

3. DMC_GroupEnable is triggered by changing group_exe (bExecute) to TRUE. When group_done
(bDone) changes to TRUE, the axis group DMC_Axis_Group switches its state from GroupDisable to
GroupStandby. The specified axes in the axis group keep the current state.

4. When DMC_GroupEnable is run after the axis group is created, no error occurs, and the axes enter
the Standstill state. Then, the axis group DMC_Axis_Group can be used for the interpolation of
simultaneous motion.

® Supported Devices

© AX-series motion controller
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2.2.2.2 DMC_GroupDisable

DMC_GroupDisable sets the state of an axis group to GroupDisable.

FB/FC Instruction Graphic Expression ST Language
FB DMC_Group _ DMC_GroupDisable DMC_GroupDisable_insta
Disable b 1%325 L | nce(

o | AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,

ErrorlD=>) ;
® Inputs
Setting Val
Name Function Data Type (szalzﬁ v:|3:) Timing to Take Effect
bExecute Runs the instruction when bExecute BOOL TRUE/FALSE -
changes from FALSE to TRUE. (FALSE)
¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)
bDone TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
completed
bBusy TRUE when the instruction is running | BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the |BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The instruction is complete.
® bExecute turns to FALSE.
® bDone will change to FALSE after
remaining TRUE for one cycle when
bExecute is FALSE but bDone
changes to TRUE.
bBusy bExecute changes to TRUE.
® bDone turns to TRUE.
® bError turns to TRUE.
bError (ErroriD) An error occurs during the execution of the bExecute turns from TRUE to FALSE. (Error
instruction or the input value of the instruction | Code is cleared.)
is incorrect. (Error Code is recorded.)
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® Timing Diagram of Output Parameter Changes

DExeCute

[=]
8
1
1]

—

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGroup The DMC_AXIS_GROU | DMC_AXIS_GROUP_REF bExecute turns to TRUE
specified P_REF and bBusy is FALSE.
axis group

*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

® Function

© When this instruction is for an axis group, the axis group state will switch from GroupStandby to
GroupDisable but the state of axes in the axis group will remain unchanged.

© If the axis group is not in GroupStandby state, an error will occur when DMC_GroupDisable is run.
© For more details of axis states, refer to Axis State Transitions in AX-3 Series Operation Manual.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

© For error codes and troubleshooting, refer to Appendix of this manual.

¢ Example

Switch the axis group state from GroupStandby to GroupDisable.

DMC GroupDisable 0O
DMC GroupDizable

EN ENO
DMC Axis Group —Hnxi sGroup bDone [— groupdis_done
groupdis exe —|bExecute bBusy [~ groupdis_ busy

bError —groupdis error
ErrorID —groupdis errorID

© This instruction sets the group axis DMC_Axis_Group specified by AxisGroup to the GroupDisable
state.
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© DMC_GroupDisable will run when groupdis_exe (bExecute) changes to TRUE. If groupdis_done
(bDone) changes to TRUE, DMC_Axis_Group axis group is set to GroupDisable state.

® Supported Devices

© AX-series motion controller
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2.2.2.3 DMC_GroupReadParameter

DMC_GroupReadParameter reads axis group parameters.

FB/FC Instruction Graphic Expression ST Language
FB DMC_Group DFC_GroupReadParameter DMC_GroupReadParameter
—AxisGrou| bvalid— H
ReadParam | _[iE=5rew b;usy_ _instance(
eter —Parameter EbrlFol—;IDcll—: AXiSGrOUpZ =,
Irvaluei— [ bEnable: = ,
Parameter: =,
bValid=>,
bBusy=>,
bError=>,
ErrorID=>,
Ir'Value=>);
® Inputs
Setting Val
Name Function Data Type (D:fa::ﬁ V:IE:) Timing to Take Effect
bEnable Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.
Parameter The parameter to be DMC_GROUP_PA When the function block
set RAMETER bEnable is TRUE, the
setting of Parameter will
be updated.

*Note: DMC_GROUP_PARAMETER: Enumeration (Enum)

Setting Value

Name

Function

16 PARAM_RAMP_TYPE Velocity ramp type

17 PARAM_MAX_VELOCITY_LIMIT Maximum velocity limit

18 PARAM_MAX_ACCELERATION_LIMIT Maximum acceleration limit
19 PARAM_MAX_DECELERATION_LIMIT Maximum deceleration limit
217" PARAM_PLANNING_PRIORITY Velocity ramp planning priority
22 PARAM_STOP_METHOD Stop method

24 PARAM_VELOCITY_WARNING_PERCENTAGE Velocity warning range

25 PARAM_ACCELERATION_WARNING_PERCENTAGE | Acceleration warning range
26 PARAM_DECELERATION_WARNING_PERCENTAGE | Deceleration warning range
28 PARAM_RADIUS CORRECTION_PERCENTAGE Radius correction range
*Note:

1. DL_MotionControl V1.2.0.0 and later supports the above features.

2. Refer to DMC_GroupWriteParameter for setting parameter values.

® Outputs
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Output Range
Name Function Data Type (DequIt VaIL?e)
bValid TRUE when the output value is valid BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErroriD Records the error code. Refer to Appendix DMC_ERROR*1 DMC_ERROR
for descriptions. (DMC_NO_ERROR)
Ir'Value Read parameter value LREAL 2 Positive, negative , or 0 (0)
*Note:

1. DMC_ERROR: Enumeration (Enum)

2. No matter what data type of the original parameter type is (including ENUM), the parameter read will be
expressed as LREAL.

© OQutput Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bValid bEnable turns to TRUE, and the output pin IrValue
is valid. ® bEnable turns to FALSE.
® bError turns to TRUE.
bBusy bEnable turns to TRUE.
® pValid turns to TRUE.
® bError turns to TRUE.
bError An error occurs during the execution of the bEnable turns to FALSE. (Clear the error code
ErrorlD instruction or the input value of the instruction is recorded in ErroriD.)
incorrect. (Error code is recorded in ErrorlD)
Ir'Value Continuously update the value when bEnable is Continuously update the value when bEnable
TRUE. is TRUE.

¢ Timing Diagram of Output Parameter Changes

BE nable

b\alid

bBusy

bBE mor

® Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
AxisGroup |The DMC_AXIS_GROUP |DMC_AXIS_GROU | bEnable turns to TRUE, and bBusy is
specified _REF P_REF FALSE.
axis group

*Note: DMC_AXIS_GROUP_REF(FB): The interface is built in every function block and works as the starting
program of the function block.

® Function

© If the parameter to be read is ENUM type, the parameter read will be its corresponding number.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

© For error codes and corresponding troubleshooting, refer to Appendix for error code descriptions.

¢ Example
This example shows how to use DMC_GroupReadParameter to read axis group parameters.

-

DMC GroupReadParameter 0
DMC GroupReadParameter
EN ENO——
DeltelAxisGroup —= LxisGroup bEValid —
—|bEnable bBuavy [
OMC_GROUP_PARLMETEER.PRRAM MAX VELOCITY LIMIT —Parameter bError —
ErrorId —
1rValue —

¢ Supported Devices

© AX-series motion controller
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2.2.2.4 DMC_GroupWriteParameter

DMC_GroupWriteParameter writes axis group parameters.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Grou DMC_GroupWriteParameter DMC_GroupWriteParam
: AxisGr bDon ;
pWritePara bE:ECU‘;:D baisj eter_instance(
meter Parameter bError, AxisGroup: =,
Ir'Value Errorld
' | bExecute: =,
Parameter: =,
Ir'Value: =,
bDone=>,
bBusy=>,
bError=>,
ErrorID=>);
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ata Type (Default Value) Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.
Parameter | The parameter to be written | DMC_GROUP_PARAM | DMC_GROUP_PAR | When the function
ETER 2 AMETER block bExecute is
(PARAM_RAMP_TY | TRUE, the setting
PE) of Parameter will be
updated.
IrValue The value to be written LREAL*1 Positive, negative , | When the function
or0(0) block bExecute
turns to TRUE, the
setting of Parameter
will be updated.
*Note:

1. No matter what data type of the original parameter type is (including ENUM), the read parameter will be

expressed as LREAL.

2. DMC_GROUP_PARAMETER: Enumeration (Enum)

Setting Value Name Function
16 PARAM_RAMP_TYPE Velocity ramp type
17 PARAM_MAX_VELOCITY_LIMIT Maximum velocity limit
18 PARAM_MAX_ ACCELERATION_LIMIT Maximum acceleration limit
19 PARAM_MAX DECELERATION_LIMIT Maximum deceleration limit
21" PARAM_PLANNING_PRIORITY Velocity ramp planning priority
22 PARAM_STOP_METHOD Stop method
24 PARAM_VELOCITY_WARNING_PERCENTAGE Velocity warning range
25 PARAM_ACCELERATION_WARNING_PERCENTAGE Acceleration warning range
26 PARAM_DECELERATION_WARNING_PERCENTAGE Deceleration warning range
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Setting Value Name Function

28 PARAM_RADIUS_CORRECTION_PERCENTAGE Radius correction range

*Note: DL_MotionControl V1.2.0.0 and later supports the above features.

® Parameter Values

Data Type Value (Default Value) Description
PARAM_RAMP_TYPE 0: Trapezoid 0: Trapezoidal curve
1: S _Curve 1: S curve
(0)
0: Velocity 0: Velocity first
1: Acceleration 1: Acceleration first
(1)

Note: From DL_MotionControl library V1.3.5.0 or later, the default value is 1(Acceleration).

® Outputs
R
Name Function Data Type (OD::E:::t VaarIIl?:)
bDone TRUE when the parameter is written BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to Appendix DMC_ERROR* DMC_ERROR
for descriptions. (DMC_NO_ERR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bDone The parameter is written.
® bExcute turns to FALSE.

® bError turns to TRUE.

bBusy bExexcute turns to TRUE.
® bDone turns to TRUE.
® bError turns to TRUE.
bError An error occurs during the execution of the bEexcute turns to FALSE. (Clear the error

instruction or the input value of the instruction is code recorded in ErroriD.)
incorrect. (Error code is recorded in ErrorID)

ErrorlD
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® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGroup |The DMC_AXIS_GROUP [DMC_AXIS_GROU | bExecute turns to TRUE, and bBusy is
specified _REF P_REF FALSE.
axis group

*Note: DMC_AXIS_GROUP_REF(FB): The interface is built in every function block and works as the starting
program of the function block.

® Function

© If the parameter to be written is ENUM type, set IrValue as the corresponding number.

®* Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

© For error codes and troubleshooting, refer to Appendix for error code descriptions.
¢ Example

© Refer to the programming example of DMC_GroupReadParameter.
¢ Supported Devices

© AX-series motion controller
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2.2.2.5 DMC_GroupReadStatus
DMC_GroupReadStatus reads the state of an axis group.

FB/FC Instruction Graphic Expression ST Language
FB DMC_GroupRea e DMC_GroupReadStatus el DMC_GroupReadStatus_
dStatus lbtnable - beusyf— | instance(
EErEor;fc; [ | AxisGroup: =,
bb(;;rroouuppl-r;qoor::;g: bEnable: = )
ey |DValid=>,
e | bBusy=>,
bConstantVelodty— bError=>,
bAcceleratingf—
bD;IcePIerqEng: ErrorlD=>,
bGroupMoving=>,
bGroupHoming=>,
bGroupErrorStop=>,
bGroupStandby=>,
bGroupStopping=>,
bGroupDisabled=>,
bConstantVelocity=> ,
bAccelerating=> ,
bDecelerating=>,
binPosition=>) ;
® Inputs
Setting Val
Name Function Data Type (Difa::ﬁ V:IEZ) Timing to Take Effect
bEnable Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.
® Outputs
. Output Range
N F Data T
ame unction ata Type (Default Value)
bValid TRUE when the output values are | BOOL TRUE/FALSE (FALSE)
valid
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)
bGroupMoving TRUE when the axis group state is | BOOL TRUE/FALSE (FALSE)
bGroupMoving
bGroupHoming TRUE when the axis group state is | BOOL TRUE/FALSE (FALSE)
bGroupHoming
bGroupErrorStop TRUE when the axis group state is | BOOL TRUE/FALSE (FALSE)
bGroupErrorStop
bGroupStandby TRUE when the axis group state is | BOOL TRUE/FALSE (FALSE)
bGroupStandby
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Output Range

the target position

N Functi Data T
ame tnction s il (Default Value)

bGroupStopping TRUE when the axis group state is | BOOL TRUE/FALSE (FALSE)
bGroupStopping

bGroupDisabled TRUE when the axis group state is | BOOL TRUE/FALSE (FALSE)
bGroupDisabled

bConstantVelocity TRUE when the axis group runs at | BOOL TRUE/FALSE (FALSE)
a constant velocity

bAccelerating TRUE when the axis group BOOL TRUE/FALSE (FALSE)
accelerates

bDecelerating TRUE when the axis group BOOL TRUE/FALSE (FALSE)
decelerates

bInPosition TRUE when the axis group reaches | BOOL TRUE/FALSE (FALSE)

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

updating its value.

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bValid bEnable is TRUE and other axis group state
Outputs are Va”d_ i bEnab/e turns to FALSE
® bErrorturns to TRUE.
bBusy bEnable changes to TRUE.
® bEnable turns to FALSE.
® bErrorturns to TRUE.
bError (ErrorlD) An error occurs during the execution of
the instruction or the input value of the ® bEnable turns from TRUE to FALSE
instruction is incorrect. (Error Code is (Error Code is cleared.)
recorded.)
bGroupMoving bEnable is TRUE and the output keeps

® bEnable is TRUE and the output
keeps updating its value.

® bEnable turns to FALSE.

® bError turns to TRUE.

bGroupHoming

bEnable is TRUE and the output keeps

updating its value.

® bEnable is TRUE and the output
keeps updating its value.

® bEnable turns to FALSE.

® bError turns to TRUE.
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updating its value.

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bGroupErrorStop bEnable is TRUE and the output keeps
updating its value. bEnable is TRUE and the output
keeps updating its value.
bEnable turns to FALSE.
bError turns to TRUE.
bGroupStandby bEnable is TRUE and the output keeps
updating its value, bEnable is TRUE and the output
keeps updating its value,
bEnable turns to FALSE,
bError turns to TRUE,
bGroupStopping bEnable is TRUE and the output keeps
updating its value. bEnable is TRUE and the output
keeps updating its value.
bEnable turns to FALSE.
bError turns to TRUE.
bGroupDisabled bEnable is TRUE and the output keeps
updating |ts Va|ue‘ bEnab/e iS TRUE and the Output
keeps updating its value.
bEnable turns to FALSE.
bError turns to TRUE.
bConstantVelocity bEnable is TRUE and the output keeps

bEnable is TRUE and the output
keeps updating its value.

bEnable turns to FALSE.

bError turns to TRUE.

bAccelerating

bEnable is TRUE and the output keeps
updating its value.

bEnable is TRUE and the output
keeps updating its value.

bEnable turns to FALSE.

bError turns to TRUE.

bDecelerating

bEnable is TRUE and the output keeps
updating its value.

bEnable is TRUE and the output
keeps updating its value.

bEnable turns to FALSE.

bError turns to TRUE.
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Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bInPosition

bEnable is TRUE and the output keeps
updating its value.

® bEnable is TRUE and the output
keeps updating its value.

® bEnable turns to FALSE.

® bError turns to TRUE.

® Timing Diagram of Output Parameter Changes

bEnable

bvalid

bBusy

bEmor

ErroriD

® Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

AxisGroup

The specified
axis group

DMC_AXIS_GRO
UP_REF

DMC_AXIS_GRO
UP_REF

bEnable turns to TRUE and bBusy is
FALSE.

*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

® Function

© DMC_GroupReadStatus can be used to read the state of an axis group.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

© For error codes and corresponding troubleshooting, refer to Appendix of this manual.

¢ Example

The example shows how to use DMC_GroupReadStatus to read the current state of the specified axis

group.
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=3 DMC_GroupEnable
= -[d) Controller_1 (AX-308EAOMA 1T)

J8 Har

=-&)) pLC
-

dware Configuration

+ A, Network Configuration

Logic

Application
-

i3 DMC_Axis_Group

) Library Manager

HF] Motion_PRG (PRG)

H¥] PLC_PRG (PRG)

+@ Task Configuration
+- [ suiltin_1O (Builtin_10)
----- Delta_LocalBus_Master (Delta LocalBus Master)
) EtherCAT_1 (AX Series EtherCAT Master SoftMotion)
----- Ethernet_1 (Ethernet)
=- "2 SoftMotion General Axis Pool
----- &’ Axis1(SM_Drive_Virtual)
&’ Axis2 (SM_Drive Virtual)
----- &’ Axis3 (SM_Drive_Virtual)
&’ Axis4 (SM_Drive_Virtual)
----- &’ Axis5 (SM_Drive_Virtual)
&’ Axis6 (SM_Drive_Virtual)

DHC_GroupReadStatus_0

DMC GroupReadStatus

EN EROD
OMC_Axis_Group —S\AxisGroup bValid
groupstatus_en —|bEnable bBusy

bError

ErroriD
bGEroupMaving
bGroupHoming
bGroupErrorsStop
bErcupStandby
bEroupStopping
bEroupDisabled
bConstantVelocity
bAccelerating
bDecelerating
bInPosicion

— groupatatus_wvalid

— groupSTATUS_busy

= groupstatus_error
—groupstatus_erroril
— groupsatatus_meving

— groupstatus_homing

— groupaTatus_crroIratop
—groupsatatus_standby
— groupstatus_stopping
—groupatatus_disabled
= groupstatus_velocity
— Jroupatatus_Aacc

— groupatatus_dec

— groupstatus_inpos
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1. Add DMC_Axis_Group in Device.

2. When groupstatus_valid (bValid) changes to TRUE after groupstatus_en (bEnable) changes
to TRUE, DMC_GroupReadStatus reads the state of the axis group DMC_Axis_Group via its
outputs.

® Supported Devices

© AX-series motion controller
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2.2.2.6 DMC_GroupReadError

DMC_GroupReadError reads axis group errors.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Grou DMC_GroupReadError DMC_GroupReadError i
—{AxisGroup bvalid—
pReadError | _lxenanle bBusyl— | Nstance(
bErrorf— ; .
el | AxisGroup: =,
GroupErrarlDf— | bEnable: =,

bValid=>,
bBusy=>,
bError=>,
ErrorlD=>,
GroupErrorlD=>) ;

® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
bEnable Runs the instruction when BOOL TRUE/FALSE -
bEnable changes from (FALSE)
FALSE to TRUE.
® Outputs
. Output Range
N F Data T
ame unction ata Type (Default Value)
bValid TRUE when the output value is valid | BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is running | BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)
GroupErrorlD When the axis group is in ErrorStop | DMC_ERROR DMC_ERROR
state, the output shows an error code (DMC_NO_ERROR)
for the current axis group. Refer to
Appendix for error code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bValid bEnable is TRUE and the output value is
valid. ® bEnable turns to FALSE.

® bError turns to TRUE.

bBusy bEnable is TRUE.
® bEnable turns to FALSE.

® bError turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bError (ErroriD) An error occurs during the execution of bEnable turns from TRUE to FALSE. (Both
the instruction or the input value of the error codes are cleared)

instruction is incorrect. (Error code is
recorded in ErrorlD and axis group error
code is recorded in GroupErroriD)

GroupErrorlD bEnable is TRUE and the output keeps bEnable is TRUE and the output keeps
updating. updating.

® Timing Diagram of Output Parameter Changes

bEnzble

bValid

bBusy

bError

EmorD

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

AxisGroup The specified | DMC_AXIS_GRO |DMC_AXIS _GRO |bEnable turns to TRUE and bBusy is
the axis group | UP_REF UP_REF FALSE

*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

¢ Function
° DMC_GroupReadError can be used to read axis group errors.
© The value of GroupErrorID is 0 if no axis group error occurs.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

© For error codes and troubleshooting, refer to Appendix in this manual.

¢ Example

The example shows how to use DMC_GroupReadError to read an axis group error after the axis group is
created.
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Devices
=1 DMC_GroupEnable
=@ Ccontroller_1 (AX-308EAOMA1T)
& Hardware Configuration
*#- A, Network Configuration
=-E1 pLC Logic
= £ Application
137} [omc_axis_Group
i Liorary Manager
{#) Motion_PRG (PRG)
[¥) pLc_PRG (PRG)
+ (@ Task Configuration
#- (@ Builtin_10 (Builtin_10)
[ Delta_LocalBus_Master (Delta LocalBus Master)
(i EtherCAT_1 (AX Series EtherCAT Master SoftMotion)
[ Ethernet_1 (Ethernet)
=3 SoftMotion General Axis Pool
& Axis1 (SM_Drive_Virtual)
& Axis2 (SM_Drive_Virtual)
& Axis3 (SM_Drive_Virtual)
& Axis4 (SM_Drive_Virtual)
& AxisS (SM_Drive_Virtual)
& Axisé (SM_Drive_Virtual)

DMC_GroupReadError_0
DMC GroupReadError

EN ENO
DMC_Axis_Group —=ax isGroup bValid [~ groupreaderr_wvalid
groupreaderr_en —bEnable bBuay — groupreaderr_busy

bError ~groupreaderr_error
ErrorlID [~ groupreaderr_errorlD
GroupErrorID [~ groupreaderr_grouperrorlD

1. Add DMC_Axis_Group in Device.

2. When groupreaderr_en (bEnable) and groupreaderr_valid (bValid) changes to TRUE,
DMC_GroupReadError reads the state of the axis group DMC_AXxis_Group via its output.

¢ Supported Devices

© AX-series motion controller
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2.2.2.7 DMC_GroupReset

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Group DMC_GroupReset DMC_GroupReset_i
Reset —axisGroup bDonef— nstance(
—bExecute bBusyf—
EbErff[;— AxisGroup: =,
— bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>) ;
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ata Type (Default Value) Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.
¢ Outputs
. Output Range
N Funct Data T
ame unction b (Default Value)
bDone TRUE when the instruction is complete | BOOL TRUE/FALSE (FALSE)
bBusy TRUE when an error occurs within the | BOOL TRUE/FALSE (FALSE)
instruction
bError TRUE when an error occurs in running | BOOL TRUE/FALSE (FALSE)
of the instruction
ErrorID Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

® Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The axis group errors is cleared.
® bExecute turns to FALSE.
® bDone will change to FALSE after
remaining TRUE for one cycle when
bExecute is FALSE but bDone
changes to TRUE.
bBusy bExecute changes to TRUE.
® bDone turns to TRUE.
® bErrorturns to TRUE.
bError (ErroriD) An error occurs during the execution of the bExecute turns from TRUE to FALSE. (Error
instruction or the input value of the instruction | Code is cleared.)
is incorrect. (Error Code is recorded.)
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® Timing Diagram of Output Parameter Changes

bExecute

bDone

bErmor

Errord D

.

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGroup The specified [DMC_AXIS_GRO [DMC_AXIS_GRO |bExecute turns to TRUE and bBusy is
axis group UP_REF UP_REF FALSE.

*Note: DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as

the starting program for function blocks.

® Function

© When an axis group is in GroupErrorstop state, DMC_GroupReset can be used to clear axis group

errors and switch the axis group state to GroupStandby.

© When the axis group enters the GroupStandby state, the axis group motion can be performed.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD

(Error Code) to check the problem.

© For error codes and troubleshooting, refer to Appendix of this manual.

® Supported Devices

© AX-series motion controller
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2.2.2.8 DMC_CamReadTappetStatus

DMC_CamReadTappetStatus reads the status of multiple tappets.

FB/FC Instruction Graphic Expression ST Language
FB DMC_CamR — DMC_CamReadTappetStatus vl DMC_CamReadTappetStatus_inst
—Tappets alidb—
eadTappetSt —!:nEﬁgble bBusy— | ance(
atus m =l | Tappets : =
—liTrackID3 bstatus1i— [ pEnable : =,
—iTrackID4 bStatus2p—
—iTrackID5 bstatus3l— | iTracklD1 : =,
= barstuenl_ | TrackiD2 : =,
—iTrackID8 bstatuss— | Track|D3 : =,
bStatus7}—
bstatussl— | iTracklD4 : =,
iTracklD5 : =,
iTracklD6 : =,
iTracklD7 : =,
iTracklD8 : =,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
bStatus1 =>,
bStatus2 =>,
bStatus3 =>,
bStatus4 =>,
bStatus5 =>,
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IEZ) Timing to Take Effect
bEnable Runs the instruction when BOOL TRUE/FALSE -
bEnable changes from (TRUE)
FALSE to TRUE.
iTracklD1 The tappet number INT 0-512 (0) ’ bEnable is TRUE.
iTracklD2 The tappet number INT 0-512 (0) bEnable is TRUE.
iTrackiD3 The tappet number INT 0-512 (0) bEnable is TRUE.
iTracklD4 The tappet number INT 0-512 (0) bEnable is TRUE.
iTracklD5 The tappet number INT 0-512 (0) bEnable is TRUE.
iTracklD6 The tappet number INT 0-512 (0) bEnable is TRUE.
iTracklD7 The tappet number INT 0-512 (0) bEnable is TRUE.
iTracklD8 The tappet number INT 0-512 (0) bEnable is TRUE.

*Note: If the Track ID is set to 0, the corresponding output will not be used to read the tappet status.

¢ Outputs
Name Function Data Type Output Range (Default Value)
bValid TRUE when the outputs are valid BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
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Name Function Data Type Output Range (Default Value)

bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction

ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Appendix for descriptions.

bStatus1 The status of the tappet specified by BOOL TRUE/FALSE (FALSE)
iTrackiD1

bStatus2 The status of the tappet specified by BOOL TRUE/FALSE (FALSE)
iTracklD2

bStatus3 The status of the tappet specified by BOOL TRUE/FALSE (FALSE)
iTracklD3

bStatus4 The status of the tappet specified by BOOL TRUE/FALSE (FALSE)
iTracklD4

bStatus5 The status of the tappet specified by BOOL TRUE/FALSE (FALSE)
iTracklD5

bStatus6 The status of the tappet specified by BOOL TRUE/FALSE (FALSE)
iTracklD6

bStatus7 The status of the tappet specified by BOOL TRUE/FALSE (FALSE)
iTracklD7

bStatus8 The status of the tappet specified by BOOL TRUE/FALSE (FALSE)
iTracklD8

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bValid bEnable turns to TRUE.

® bErrorturns to TRUE.

® bEnable turns to FALSE.
bBusy bEnable turns to TRUE. bError turns to TRUE.
bError An error occurs during the execution of the bEnable turns to FALSE.
ErrorlD ?nstruction or the input value of the instruction is

incorrect.

bStatus1 The status of the specified tappet is TRUE. The status of the specified tappet is FALSE.
bStatus2 The status of the specified tappet is TRUE. The status of the specified tappet is FALSE.
bStatus3 The status of the specified tappet is TRUE. The status of the specified tappet is FALSE.
bStatus4 The status of the specified tappet is TRUE. The status of the specified tappet is FALSE.
bStatus5 The status of the specified tappet is TRUE. The status of the specified tappet is FALSE.
bStatus6 The status of the specified tappet is TRUE. The status of the specified tappet is FALSE.
bStatus7 The status of the specified tappet is TRUE. The status of the specified tappet is FALSE.
bStatus8 The status of the specified tappet is TRUE. The status of the specified tappet is FALSE.

® Timing Diagram of Output Parameter Changes
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bEnable

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Tappets Tappet signal | SMC_TappetData SMC_TappetData* When bEnable turns to TRUE
source

*Note: SMC_TappetData (STRUCT): the internal interface between MC_Camln and SMC_GetTappetValue for
tappet data transmission.

Name Function Data Type Setting Value (Default Value)
ctt The direction through which SMC_CAMTAPPETTYPE 0: TAPPET _pos (pass in the
the tappet point will pass positive direction)
before the action occurs. 1: TAPPET _all (pass in
both positive and negative
directions)
2: TAPPET _neg (pass in the
negative direction)
(TAPPET_pos)
cta The action when the tappet SMC_CAMTAPPETACTION 0: TAPPETACTION_on
point is passed (switch to ON)
1: TAPPETACTION_off
(switch to OFF)
2: TAPPETACTION_inv
(Invert)
3: TAPPETACTION_time (be
ON for a period of time and
then switch to OFF.)
(TAPPETACTION_on)
dwDelay The delay time before the DWORD Positive or 0 (0)
tappet changes to ON in the
TAPPETACTION_time mode
dwDuration | The duration for the DWORD Positive or 0 (0)
tappet is ON in the
TAPPETACTION_time mode.
iGroupID The track ID of the tappet INT Positive, negative, or 0
(0)
X The tappet position LREAL Positive, negative, or 0 (0)
dwActive The internal variable DWORD Positive or 0 (0)
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® Function

© The instruction allows you to watch the states of eight tappets. The tappet number range for
iTracklD1-8 is 0—512. If the setting is outside the range, the instruction will report an error, which
indicates that the output status is disabled.

© After bEnable changes to FALSE, the instruction will not update the states of tappets anymore and
then outputs will maintain current tappet states.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

¢ Example

The example explains how CamReadTappetStatus works.

© Input 1 for iTracklD1, 2 for iTracklD2, 50 for iTracklD3, 4 for iTracklD4, 3 for iTrackID7. No tappet
numbers are provided for iTracklD4, iTracklD6, and iTracklD8, so they will not take action.

MC_MoveVelocity_0 MC_CamTableSelect_0
::I'-E MC_MoveVelocity MC CamTableSelect
Master —TAxis Invelocity = RN Master —ZMaster Done ~ IEGEE
=|Execute Busy Slave = 5lave Busy
200 —|Velocity CommandAborted FARLSE Cam —=CamTable Error FALSE
300 —|Rcceleration Error FALSE Execute ErrorID SHC_NCO_ERR
300 —|Deceleration ErrorID SHC_NWO_ERR Periodic CamTableID — CamID
10000 —Jerk MasterAbsolute
1 —Directien Slavefbsolute
MC CamIn_ 0 DMC_ CamReadTappetStatus_0
T —:I'E MC_CamlIn DMC_CamReadTappetStatus
Master —|Master InSync = MC_camIn 0.Tappets —9 Tappets bValid
Slave —Hs51ave Busy = = bEnable bEBusy
=Execute CommandAborted = 1 —iTrackIDl bError
IIl—MasterOffset Error = 2 —]iTrackID2 ErrorID
[ o ]-siave0ffset ErrorID |- 50 —|iTrackID3 bStatusl
1 —MasterScaling EndOfProfile m= [Rphday IIl —iTrackID4 bStatus2 FALSE
1 —5laveScaling Tappets — 4 —iTrackIDs bStatus3 m
0 —|StartMode [0 ]—itrackiDe bStatuad
CamID —|CamTableID 3 —{iTrackID7 pstatuss ~ R
[ o ]-velocityDiff 6 —|iTrackID8 bStatuas
[ o ]—Acceleration pStatua’ ~ EEUEE
[0 ]-Deceleration bStatus
o Jgerk
[ o ]|{TappetHysteresis
1o .
Tappets Setting
Track ID X positive pass  negative pass
& 1
& 0 invert switch OFF
& 60 switch OFF switch OFF
& 2
m 130 invert none
& 50
& 60 switchON switch OFF
& 3
m 300 invert none
& 4
& 70 switch ON switch OFF

© Timing Diagram

390



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

60
]

DMC_CamReadTappetStatus

Master Position 180 |- oo oo R T

bEnable

bValid

bBusy

]

bStatus2

bStatus3

bStatus4

bStatus5

bStatus6

bStatus7

bStatus8

® When bEnable changes to TRUE, DMC_CamReadTappetStatus starts to update the status

of tappets.

® Take the second output point (bStatus2) for example. The corresponding tappet ID is 2,

and its action is reversed when the position reaches 180.

® When bEnable changes to FALSE, the outputs keep the current status of tappets.

® Supported Devices

© AX-series motion controller
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2.2.2.9 DMC_CamReadTappetValue

DMC_CamReadTappetValue reads the data of a single tappet.

FB/
FC Instruction Graphic Expression ST Language
FB DMC_CamRead | | CIEEL AR wal_ | DMC_CamReadTappetV
TappetValue el EEEIE alue_instance(
reimanel— | PEnable : =,
NegativeModef— CamTable : :’
Master: =,
iTracklD: =,
bValid =>,
bBusy =>,
bError =>,
ErrorID =>,
IrMasterPos =>,
PositiveMode =>,
NegativeMode =>) ;
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:Izi) Timing to Take Effect
bEnable Runs the instruction when | BOOL TRUE/FALSE -
bEnable changes from (TRUE)
FALSE to TRUE.
iTrackID The ID of the Track to be |INT 1-512 (0) bEnable is TRUE.
read
¢ Outputs
. Output Range
N Funct Data T
ame unction i (Default Value)
bValid TRUE when the outputs are valid. BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is running | BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the | BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to DMC_ERROR'’ DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)
IrMasterPos Specify the tappet position relates to LREAL [O..7]*2 Positive, negative, or 0

the master axis (Unit: user unit)

0)°

PositiveMode

direction.

Specify the mode for the tappet point
when it is passed in the positive

DMC_CAMTAPPETACT
ION [0..7] 2

0:
TAPPETACTION none
1: TAPPETACTION on
2: TAPPETACTION_off
3: TAPPETACTION_ inv
4:
TAPPETACTION time
(TAPPETACTION_no
ne)
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Name

Function

Data Type

Output Range
(Default Value)

NegativeMode

direction.

Specify the mode for the tappet point
when it is passed in the negative

DMC_CAMTAPPETACT
ION [0..7] 2

0:
TAPPETACTION_ none
1: TAPPETACTION_on
2: TAPPETACTION_off
3: TAPPETACTION_inv
4:
TAPPETACTION time
(TAPPETACTION_no
ne)

*Note:

1. DMC_ERROR: Enumeration (ENUM)

2. One Track can have multiple tappet points set inside it. 8 tappet points at most can be read from the same

Track via this instruction by default.

3. There is no tappet data to be output when IrMasterPos is set to 0 and PositiveMode and NegativeMode are

set to TAPPETACTION_none.

© Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bValid bEnable turns to TRUE.
® bErrorturns to TRUE.
® bEnable turns to FALSE.
bBusy bEnable turns to TRUE. bError turns to TRUE.
bError An error occurs during the execution of the bEnable turns to FALSE.
instruction or the input value of the instruction
ErrorlID o
is incorrect.

® Timing Diagram of Output Parameter Changes

bEnable

bDone

bError

bBusy

® Inputs/Outputs

Name

Function Data Type

Setting Value Timing to Take Effect

CamTable

The specified cam | MC_CAM_REF |

table

MC_CAM_REF

When bEnable turns to
TRUE

393



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

Name Function Data Type Setting Value Timing to Take Effect
Master The reference master | AXIS REF_SM3 2 | AXIS_REF_SM3
axis
*Note:

1. MC_CAM_REF (FB): The basic CAM
2. AXIS_REF_SM3 (FB): Generally, all motion function blocks have the InOut AXIS_REF_SM3 parameter.

® Function

© A tappet table can be set in the Cam table. Multiple tappet points can be set for one Track. The
function block can read up to 8 tappet switching points in the same tappet path.

© The tappet data contains the master axis position corresponding to the tappet point, the positive
passing mode and the negative passing mode. The modes include TAPPETACTION_none,
TAPPETACTION_on, TAPPETACTION_off, TAPPETACTION_inv and TAPPETACTION_time

© The first point of the same position has data only for negative and the second point has data only for
positive. In this case, the two points will be displayed as one point.

© The following table lists the description of each mode.

Mode Function Action

TAPPETACTION_ none No action The tappet does not take an action when the master axis passes
the point.

TAPPETACTION on ON The tappet is enabled when the master axis passes the point.

TAPPETACTION_off OFF The tappet is disabled when the master axis passes the point.

TAPPETACTION _inv Invert The tappet status is inverted when the master axis passes the
point.

TAPPETACTION_time ON When the master axis passes the point, the tappet is ON for a set
period of time and then turns OFF.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

® Example

The example explains how DMC_CamReadTappetValue works by reading the tappet point data of Track ID

=2.
DMC_CamReadTappetValue_0
TRUE DMC CamReadTappetValue

01 EN ENO——

Cam —=CamTable bValid —

Master —SMaster bBusy —

—|bEnable bError [~

2 —iTrackID ErrorID —

lrMasterPos —

PositiwveMaode [~

HegatiwveMode —
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© Setting tappet points

Track ID ¥ positive pass
1
ad switch OFF
2
50 switch ON
180 naonge
50

&l switch OM

negative pass

switch OFF

switch OFF

invert

switch OFF

SOOI OD O

L3

~

"
"$
"#
"
"9
“®

"

L4

"

#
"
"9
"®
¥
"9
“®
"#

"

v

L3

A N AN NN

A

¢ ¢ ¢ ¢ e e

F$ IrMasterPos

IrMasterPos[0]
IrMasterPos[1]
IrMasterPos[2]
IrMasterPos[3]
IrMasterPos[4]
IrMasterPos[5]
IrMasterPos[6]
IrMasterPos[7]

$ PositiveMode

PositiveMode[0]
PositiveMode[1]
PositiveMode[2]
PositiveMode[3]
PositiveMode[4]
PositiveMode[5]
PositiveMode[6]
PositiveMode[7]

® NegativeMode

NegativeMode[0]
NegativeMode[1]
NegativeMode[2]
NegativeMode[3]
NegativeMode[4]
NegativeMode[5]
NegativeMode[6]
NegativeMode[7]

ARRAY [0..7] OF LREAL
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL

ARRAY [0..7] OF DMC_CAMTAPPETACTION

DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION

ARRAY [0..7] OF DMC_CAMTAPPETACTION

DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION

50
180

o o o o o o

TAPPETACTION_on

TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

TAPPETACTION_off

TAPPETACTION_inv

TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

The tappet of Track ID 2 has two switch points: 50 and 180. Array 1 stores the data of switch
position 50, and array 2 stores the data of switch position 180. The position —1 indicates no
tappet switch data.

Track ID MasterPosition Positive Pass Negative Pass
2 50 TAPPETACTION_on TAPPETACTION_off
2 180 TAPPETACTION_none | TAPPETACTION inv

® Supported Devices

© AX-series motion controller
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2.2.2.10 DMC_CamWriteTappetValue

DMC_CamWriteTappetValue modifies the tappet data in an existing tappet track.

I::il Instruction Graphic Expression ST Language
FB DMC _ =k | DMC_CamWriteTapp
CamWriteTappetVa g etValue_instance(
lue CamTable : =,
bExecute : =,
iTracklD: =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
® Inputs
Name Function Data Type Setting Value Timing to
Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE (TRUE) -
bExecute changes from
FALSE to TRUE.
iTracklD The Track ID where the INT 1-512 (0) When bExecute
tappet data is to be modified. turns from FALSE
to TRUE
IrMasterPos The master axis position of LREAL [0..7]*1 Positive, negative, or 0 (-1) | When bExecute
the tappet point (Unit: user turns from FALSE
unit) to TRUE
PositiveMode | The mode for the tappet point | DMC_CAMTA |0: TAPPETACTION none |When bExecute
when it has passed in the PPETACTION |1: TAPPETACTION_on turns from FALSE
positive direction [O..7]* 2: TAPPETACTION_off to TRUE
3: TAPPETACTION inv
4: TAPPETACTION_time
(TAPPETACTION_none)
NegativeMode | The mode for the tappet point | DMC_CAMTA |0: TAPPETACTION none |When bExecute
when it has passed in the PPETACTION |1: TAPPETACTION_on turns from FALSE
negative direction [0..7]* 2: TAPPETACTION_off to TRUE

3: TAPPETACTION_inv

4: TAPPETACTION_time
(TAPPETACTION_none)

*Note: One tappet track can be set with multiple tappet points. Maximum 8 tappet points can be written for one
tappet track via the function block.

¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the output is valid BOOL TRUE/FALSE (FALSE)
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Name Function Data Type Output Range (Default Value)
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)

within the instruction

ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Appendix for descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bDone The instruction is complete.
® bErrorturns to TRUE.

® bExecute turns to FALSE.

bBusy bExecute turns to TRUE.
® bDone turns to TRUE.
® bErrorturns to TRUE.
bError An error occurs during the execution of the bExecute turns from TRUE to FALSE.
instruction or the input value of the instruction
is incorrect.
® Timing Diagram of Output Parameter Changes
Execute
Done
Busy
Error
L]
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
CamTable The specified MC_CAM_REF* MC_CAM_REF bExecute is TRUE.
cam table

*Note: MC_CAM_REF (FB): The basic CAM
® Function

© The tappet table can be set in the cam table. Tappets can be used to track the current position of the
master axis and output a signal to trigger an event under particular conditions.

© One tappet table has multiple tappet tracks.

© This function block can delete all original tappet points in the specified tappet track and replace them
i . g . hicl | ibed in the i ‘ f ion bloct
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© The Tappet Track

® One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple
tappet points.

© The Tappet

® One tappet point includes the Track ID of the tappet track where the tappet point is, the
master axis position corresponding to the tappet point, the positive passing mode and the
negative passing mode.

See the modes and their meanings in the following table.

Mode Function Action

TAPPETACTION_none No action The tappet switch does not take an action when the master axis
passes the point.

TAPPETACTION on ON The tappet switch is turned on when the master axis passes the
point.

TAPPETACTION_off OFF The tappet switch is disabled when the master axis passes the
point.

TAPPETACTION _inv Invert The tappet switch status is inverted when the master axis passes
the point.

TAPPETACTION time ON When the master axis passes the point, the tappet switch is ON

for a set period of time and then turns OFF.

*Note: When the mode is set to TAPPETACTION_time in this function block, the tappet switch will turn off after
being ON for a fixed 100 ms.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

¢ Example

The example explains how DMC_CamWriteTappetValue works by writing the tappet data of Track ID 1.

© Initial setting for tappet points

Track D #  positive pass  negative pass
& 1
& 100 switch ON switch OFF
& 500 switch OFF switch OFF
& 1000 switch ON switch OFF
& 7
m F000 imvert none
& 2
& 0 switch ON switch OFF
]

© Function block setting
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IMC_CamWriteTappetValue_0

TRUOE DMC CamWriteTappetValue
11 EN ENO
CamREF —CamTable blone —
—\bExecute bBuay
uiTrackID —iTrackID bError —
lrMasterPos —(lrMasterPos dwErrorID —
PM —PositiveMode
NM —NegativeMode

© Input 1 for uiTrackID. Refer to the figure below for the setup of IrMasterPos, PositiveMode, and
NegativeMode.

= ¢ IMasterPos ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF LREAL
$ IrMasterPos[(] LREAL 1250
# IrMasterPos[1] LREAL 7050
$ IrMasterPos[2] LREAL 3050
# IrMasterPos[3) LREAL 0
$ IrMasterPos[4] LREAL 0
$® IrMasterPos[5] LREAL 0
$® IrMasterPos[6] LREAL 0
$ IrMasterPos[7] LREAL 0
= MM ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE. ..
# PM[0] DMC_CAMTAPPETACTION TAPPETACTION_on
& PM[1] DMC_CAMTAPPETACTION TAPPETACTION _off
#® PM[2] DMC_CAMTAPPETACTION TAPPETACTION_inv
# PM[3] DMC_CAMTAPPETACTION TAPPETACTION_none
& PM[4] DMC_CAMTAPPETACTION TAPPETACTION_none
# PM[5] DMC_CAMTAPPETACTION TAPPETACTION_none
% PM[6] DMC_CAMTAPPETACTION TAPPETACTION_none
$ PM[7] DMC_CAMTAPPETACTION TAPPETACTION_none
= $ NM ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE. ..
# NM[0] DMC_CAMTAPPETACTION TAPPETACTION_off
& NM[1] DMC_CAMTAPPETACTION TAPPETACTION_none
& NM[2] DMC_CAMTAPPETACTION TAPPETACTION_inv
$ NM[3] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[4] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[S) DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[E] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[7] DMC_CAMTAPPETACTION TAPPETACTION_none

© The tappet table before running the function block

Track ID Master axis position Direction Passing mode

1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_off
1 500 Positive TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on

© The tappet table after running the function block
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Track ID Master axis position Direction Passing mode
1 1250 Negative TAPPETACTION_off
1 1250 Positive TAPPETACTION_on
1 7050 Positive TAPPETACTION_off
1 3050 Negative TAPPETACTION _inv
1 3050 Positive TAPPETACTION_inv
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_ off
2 0 Positive TAPPETACTION_on

® Supported Devices

© AX-series motion controller
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2.2.2.11 DMC_CamAddTappet

DMC_CamAddTappet adds a new tappet track at the end of the tappet table.

I::il Instruction Graphic Expression ST Language

FB DMC_CamAddT e DMC_CamAddTappet_ins

appet tance(
CamTable : =,
bExecute : =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,
iTracklD =>) ;
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE (TRUE) -

bExecute changes from

FALSE to TRUE.

IrMasterPos The master axis position of LREAL[O..7]* Positive, negative, or 0 bExecute turns
the tappet point (Unit: user (-1) from FALSE to
unit) TRUE.

PositiveMode | The mode for the tappet DMC_CAM 0: TAPPETACTION_none | bExecute turns
point when it is passed in the | TAPPETACTION | 1: TAPPETACTION_on from FALSE to
positive direction [0..7]* 2: TAPPETACTION_ off TRUE.

3: TAPPETACTION inv
4: TAPPETACTION_time
(TAPPETACTION_none)

NegativeMode | The mode for the tappet DMC_CAM 0: TAPPETACTION_none | bExecute turns
point when it is passed in the | TAPPETACTION | 1: TAPPETACTION_on from FALSE to
negative direction [0..7]* 2: TAPPETACTION_ off TRUE.

3: TAPPETACTION inv
4: TAPPETACTION_time
(TAPPETACTION_none)

*Note: One tappet track can be set with multiple tappet points. Maximum 8 tappet points can be written for one
tappet track via the function block.

¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
completed
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
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Name Function Data Type Output Range (Default Value)
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Appendix for descriptions.
iTrackID The Track ID of the new tappet [INT 1-512
track

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bDone The instruction is completed.
® bErroris TRUE.

® bExecute turns to FALSE.

bBusy bExecute is TRUE.
® bDone is TRUE.
® bErroris TRUE.
bError An error occurs during the execution of the bExecute turns from TRUE to FALSE.
instruction or the input value of the instruction
is incorrect.

® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Errar

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable The specified | MC_CAM_REF MC_CAM_REF* bExecute changes to TRUE.
cam table

*Note: MC_CAM_REF (FB): The basic CAM.
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® Function

© The tappet table can be set in the cam table. Tappets can be used to track the current position of the
master axis and output a signal to trigger an event under particular conditions.

[e]

One tappet table has multiple tappet tracks.

o

This function block adds a tappet track and outputs its track ID to its output uiTappetNum. The track
ID is the smallest one which has not been used yet.

© Tappet path

® One tappet path includes one track ID, one tappet switch (Boolean signal), and multiple
tappet points.

© Tappet

® One tappet point includes the Track ID of the tappet path where the tappet point is, the
master axis position corresponding to the tappet point, the positive passing mode and the
negative passing mode.

The following table list the description of each mode.

Mode Function Action

TAPPETACTION_ none No action The tappet switch does not take an action when the master axis
passes the point.

TAPPETACTION on ON The tappet switch is turned on when the master axis passes the
point.

TAPPETACTION_off OFF The tappet switch is disabled when the master axis passes the
point.

TAPPETACTION inv Invert The tappet switch status is inverted when the master axis passes
the point.

TAPPETACTION_time ON When the master axis passes the point, the tappet switch is ON

for a set period of time and then turns OFF.

*Note: When the mode is set to TAPPETACTION_time in this function block, the tappet switch will turn off after
being ON for a fixed 100 ms.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

The example explains how DMC_CamAddTappetValue works by adding a new track of tappet points.
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© Initial setting for tappet points

Track D o
1

¢exdoeaana o

positive pass
100 switch ON
500 switch OFF

1000 switch ON

F00a0 invert

0 switch OM

© Function block setting

negative pass
switch OFF
switch OFF
switch OFF

none

switch OFF

MO

DMC CamiddTappet_ 0O

1 [

EN

CemBEF —SCamTable

—bExecute

lrMasterPos —jlrMasterPos

PM — PogitiveMode
HM —|HegativeMode

DMC CamAddTappet

ERQ——

blone —
bBuay [~
bError —
dwErrorID —
iTrackID —

@ IrMasterPos

¢ IrMasterPos[0]

$ IrMasterPos[1]

@ IrMasterPos[2]
IrMasterPos[3]
IrMasterPos[4]
IrMasterPos[5]
IrMasterPos[6]
IrMasterPos[7]

PM[0]
PM[1]
PM[2]
PM[3]
PM[4]
PM[5]
PM6]
PM[7]

-
@ e e e 99 ee Teseeeee

& NM
¢ NM[0]
@ NM[1]
# NM[2]
NM[3]
NM[4]
NM[5]
NM[6]
NM[7]

L 28 35 38 3R

ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF LREAL

LREAL
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL

ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE...

DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION

ARRAY [0...(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE. ..

DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION

1250
7050
3050

o o o o o

TAPPETACTION_on
TAPPETACTION_off
TAPPETACTION_inv
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

TAPPETACTION_off

TAPPETACTION_none
TAPPETACTION_inv

TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

© See the tappet table before running the function block.

Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION on
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Track ID Master axis position Direction Mode
1 500 Negative TAPPETACTION_off
1 500 Positive TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION on
© See the tappet table after running the function block.
Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_off
1 500 Positive TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on
3 1250 Negative TAPPETACTION_off
3 1250 Positive TAPPETACTION_on
3 7050 Positive TAPPETACTION_off
3 3050 Negative TAPPETACTION_inv
3 3050 Positive TAPPETACTION_inv

® Supported Devices

© AX-series motion controller
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2.2.2.12 DMC_CambDeleteTappet

DMC_CambDeleteTappet deletes the specified tappet track.

Appendix for descriptions.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Cam DMC_CamDeleteTappet_instance(
DMC_CamDeleteTappet
DeleteTap | —camTsble boonef— [ CamTable : =,
—{bExecute bBusy—
pet —liTrackID beror— | bEXecute : =,
=222 | iTrackID : =,
bDone =>,
bBusy =>,
bError =>,
ErroriD =>) ;
® Inputs
Setting Val
Name Function Data Type (szalzﬁ v:|3:) Timing to Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (TRUE)
FALSE to TRUE.
iTrackID The ID of the track to be INT 1-512 (0) bExecute is TRUE.
deleted
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
completed
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

® Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The instruction is complete.
® bErroris TRUE.
® bExecute turns to FALSE.
bBusy bExecute is TRUE.
® bDone is TRUE.
® bErroris TRUE.
bError An error occurs during the execution of the bExecute turns from TRUE to FALSE.
instruction or the input value of the instruction
ErrorlD o
is incorrect.
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® Timing Diagram of Output Parameter Changes

Execute

Done

Errar

Busy

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable The specified [MC_CAM_REF MC_CAM_REF* bExecute changes to TRUE.
cam table

*Note: MC_CAM_REF (FB): The basic CAM.

® Function

© The tappet table can be set in the cam table. Tappets can be used to track the current position of the
master axis and output a signal to trigger an event under particular conditions.

© One tappet table has multiple tappet tracks.

[e]

© The tappet track

The function block deletes a specified tappet track from the tappet table.

® One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple

tappet points.

© The tappet

® One tappet point includes the Track ID of the tappet track where the tappet point is, the
master axis position corresponding to the tappet point, the positive passing mode and the
negative passing mode.

See the modes and their meanings in the following table.

Mode Function Action

TAPPETACTION_ none No action The tappet switch does not take an action when the master
axis passes the point.

TAPPETACTION on ON The tappet switch is turned on when the master axis passes
the point.

TAPPETACTION_off OFF The tappet switch is disabled when the master axis passes
the point.

TAPPETACTION inv Invert The tappet switch status is inverted when the master axis
passes the point.
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Mode

Function

Action

TAPPETACTION_time

ON When the master axis passes the point, the tappet switch is
ON for a set period of time and then turns OFF.

*Note: When the mode is set to TAPPETACTION_time in this function block, the tappet switch will turn off after

being ON for a fixed 100 ms.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID

(Error Code) to check the problem.

¢ Example

The example explains how DMC_CambDeleteTappet works by deleting the specified track data from the

tappet table.

© Initial tappets setting

Track D X positive pass
& 1
& 100 switch ON
& 500 switch OFF
& 1000 switch ON
& 7
& 7000 invert
& 2
& 0 switch ON
&

negative pass
switch OFF
switch OFF
switch OFF

none

switch OFF

© Function block setting

DMC_CamDeleteTappet_0

EN

CemREF —SCamTable

—bkExecute
7 —iTrackID

DMC CamDeleteTappet

ERG——
blone —
bBuavy

bError —
dwErrorID —

© See the tappet table before running the function block.

Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Positive and negative TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
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Track ID Master axis position Direction Mode
2 0 Positive TAPPETACTION_on
© See the tappet table after running the function block
Track ID Master axis position Direction Mode

1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Positive and negative TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
2 0 Negative TAPPETACTION_ off
2 0 Positive TAPPETACTION_on

® Supported Devices

© AX-series motion controller
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2.2.2.13 DMC_CamReadPoint

DMC_CamReadPoint reads the data of a single cam point.

FB/FC Instruction Graphic Expression ST Language
FB DMC_CamRead DMC_CamReadPoint DMC_CamReadPoint_instan
i —CamTable bDonep-
Point —bExecute bBusy Ce(
—{iCamPointNum bErrork- | CamTable : =parameter
ErrorlD}- ’
IrMasterPos - | bExecute: =parameter,

'IFS'“"?““ iCamPointNum: =parameter,

relaveVel -

IrslaveAcct- | bDone =>parameter,
bBusy =>parameter,
bError =>parameter,
ErrorlD =>parameter,
IrMasterPos =>parameter,
IrSlavePos =>parameter,
IrSlaveVel =>parameter,
IrSlaveAcc =>parameter) ;

® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IEZ) Timing to Take Effect
bExecute Runs the instruction when |BOOL TRUE/FALSE -
bExecute changes from (TRUE)
FALSE to TRUE.
iCamPointNum The number of the cam INT 0-256 (0) When bExecute is TRUE
point to be read
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
completed
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorID Records the error code. Refer DMC_ERROR* DMC_ERROR (DMC_NO_ERR)
to Appendix for descriptions.
IrMasterPos The position of the cam LREAL Positive, negative, or 0 (0)
master axis
IrSlavePos The position of the cam slave | LREAL Positive, negative, or 0 (0)
axis
IrSlaveVel The velocity of the cam slave | LREAL Positive, negative, or 0 (0)
axis
IrSlaveAcc The acceleration of the cam LREAL Positive, negative, or 0 (0)
slave axis

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bDone bExecute changes to TRUE.
® bError turns to TRUE.

® bExecute turns to FALSE.

bBusy bExecute changes to TRUE. bError turns to TRUE.
bError An error occurs during the execution of the bExecute turns to FALSE.
instruction or the input value of the instruction
is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

bDone

I

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

CamTable The specified MC_CAM_REF MC_CAM_REF* bExecute changes to TRUE.
cam table

*Note: MC_CAM_REF (FB): The basic CAM.
® Function

© CamTable sets the cam table is to read. iCamPointNum sets the number of the cam point to read. The
output parameter IrMasterPos shows the corresponding master position of the cam point. /rSlavePos
shows the corresponding slave position of the cam point, i.e., the cam point coordinate position.
IrSlave Vel is the slave velocity that the cam point corresponds to. IrSlaveAcc is the slave acceleration
rate that the cam point corresponds to.

© If no data of the specified cam point exists, the output will show Infinity.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

© For error codes and troubleshooting, refer to Appendix for error code descriptions.

¢ Example
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1. Build a cam table: “Cam”.
b4 Y W A 1 Segm.. minP.. maxP.. max(V.. max(a.
V] 0 i] V] 0
& Polys V] 120 1.5120... 0.0328...
& 120 120 1 0 0
& Poly5 120 240 1 0
& 240 240 1 i 0
& Polys 240 360 1,512 0.0328...
360 360 [i] 0 0
g o
g _/
: i e
J—
L
—
L master position
6 2 4 8 100 120 140 160 180 200 2 240 260 0 300 320 340
15 g I /
1HE
0
master po: )
I‘J 2 4 8 100 120 140 160 180 200 2 240 260 0 300 320 340
00218 =
001 % st position ]
. h‘ magier USHUFIIlg
ool 2 4 100 130 140 180 180 260 z 240 280 280 \3_0 30 k1)
002(5
003t
o
3
L e
D-E i master position [ul
2 8 100 120 140 160 180 200 2. 240 260 0 300 30 340
i T e —

2. Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam point to be

read.

3. Set DMC_CamReadPoint_0.bExecute to TRUE.

4. DMC_CamReadPoint_0.IrMasterPos: 240, DMC_CamReadPoint_0.IrSlavePos: 240,
DMC_CamReadPoint_0.IrSlaveVel: 1, and DMC_CamReadPoint_0.IrSlaveAcc: 0 can be read while
the instruction is waiting until DMC_CamReadPoint_0.bDone changes from FALSE to TRUE.

DMC_CamBeadPoint_0

CamPointNum —

DMC CamReadPoint

EN B ENO
CamTable bDone
bExecute bBusy
iCamPointNum bError
ErrorID

1lrMasterPos

lrSlavePos

1lrSlaveVel

1lrSlavelcc

® Supported Devices

© AX-series motion

controller
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2.2.2.14 DMC_CamWritePoint

DMC_CamWritePoint writes the data of a single cam point.

FB/FC Instruction Graphic Expression ST Language
FB DMC_CamWr DMC_CamWritePoint DMC_CamWritePoint_inst
: . —|CamTable bDonef—
itePoint bexecute bEusy|— ance(
—liCamPaointNum berrar— | CamTable : =,
—IrMasterPos ErrorlD— [ bExecute: =,
—IrslavePos Cob —
_lirslavevel bCamChangedPoint: =,
—{IrSlavehcc IrMasterPos : =,
IrSlavePos : =,
IrSlaveVel : =,
IrSlaveAcc : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
® Inputs
Setting Val
Name Function Data Type (D:fa::ﬁ V:IE:) Timing to Take Effect
bExecute Runs the instruction when | BOOL TRUE/FALSE -
bExecute changes from (TRUE)
FALSE to TRUE.
iCamPointNum The number of the cam INT 0-256 (0) bExecute is TRUE.
point to be written.
IrMasterPos The position of the cam LREAL Positive, negative, or | bExecute is TRUE.
master axis 0(0)
IrSlavePos The position of the cam LREAL Positive, negative, or | bExecute is TRUE.
slave axis 0 (0)
IrSlaveVel The velocity of the cam LREAL Positive, negative, or | bExecute is TRUE.
slave axis 0(0)
IrSlaveAcc The acceleration of the LREAL Positive, negative, or | bExecute is TRUE.
cam slave axis 0(0)
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
completed
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer DMC_ERROR* DMC_ERROR (DMC_NO_ERR)
to Appendix for descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone bExecute changes to TRUE.
® bError turns to TRUE.
® bExecute turns to FALSE.
bBusy bExecute changes to TRUE. bError turns to TRUE.
bError An error occurs during the execution of the bExecute turns to FALSE.
instruction or the input value of the instruction
is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bErraor

_ |

® Inputs/Outputs

Name

Function Data Type Setting Value

Timing to Take Effect

CamTable The specified MC_CAM_REF MC_CAM_REF*
cam table

bExecute changes to TRUE.

*Note: MC_CAM_REF (FB): The basic CAM.

® Function

© The master axis position reduction function is supported by DL_MotionControl V1.3.4.0 or later.

© The CamTable sets the cam table to write data. iCamPointNum sets the cam point number to be
written. IrMasterPos and IrSlavePos respectively write the master axis position and slave axis position
of the cam data point (i.e. cam point coordinate positions). IrSlave Vel writes the slave axis velocity
corresponding to the cam data point, and /rSlaveAcc writes the slave axis acceleration corresponding
to the cam data point.

© The data point information accessed in the cam table corresponds to different data according to
different cam data types. When DMC_CamWritePoint writes data, if the cam table does not need to
access specific information (e.g.,IrSlaveVel or IrSlaveAcc), the cam operation will not be affected even
if the input parameters are set.

© When DMC_CamWritePoint modifies the cam table data in the synchronized cam motion, the slave
axis in synchronization will change its path immediately, which may cause a jolt of the mechanism.

© When the start or end cam data points are modified, and the master axis position written by
IrMasterPos exceeds the range of the original cam table, the running cam will not change.
MC_CamTableSelect must be restarted in order to run the cam table with the changed boundary.
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© When the end cam data point is modified, and the master position written in IrMasterPos is smaller
than the original cam table range, after DMC_CAMWritePoint is executed, MC_CamTableSelect must
be re-executed before the master position exceeds the modified position. Otherwise, the slave axis
will report the error “SMC_CI_MASTER_OUT_OF_SCALE”, and the cam synchronization stops.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID

(Error Code) to check the problem.

¢ Example

1. Build a cam table: “Cam”.

* Y W A 1 Segm.. minP.. max(P.. max(V.. max(4..
0 0 u} 0 0
& Poly5 0 120 1.5120... 0.0328...
& 120 120 1 0 0
& Poly5 120 240 0
& 240 240 1 ] ]
& Polys 240 360 1,512 0.0328...
360 360 u} 0 0
—
.—2—'_'_2_'-‘_7_'_'_(_'_’
/
T
; master position
0 2 4 B 100 20 12 160 180 200 2 24 2%0 200 30 0 0
15 ; -\-Kx\ /
14
S
master po: )
0 2 4 E 100 120 1% 180 150 200 z 24 280 20 30 20 B
0. o —
001 %,
i makter position ué
ooids 2 4 100 ) 14 150 180 20 2 2 20 W &7l £
002iE
0031
3
pooite
0_3 s master position [u}
2 E 100 120 1% 150 180 260 z 24 260 70 30 520 0
P S Y eSO et I N - =S

2. Enter Cam for CamTable, and set the data point number to be written CamPointNum = 2.

3. Enter300 for MasterPos, 250 for SlavePos, 2 for SlaveVel, and 4 for SlaveAcc in the selected cam

point data.

4. Set DMC_CamWritePoint_0.bExecute to TRUE.

5. The data writing is completed when DMC_CamWritePoint_0.bDone changes from FALSE to TRUE.
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DMC_CamWritePoint_0
DMC CamWritePoint

EN ENO—
Cam —CamTable bDone
—|bExecute bBusy —
CamPointNum —]iCamPointNum bError [~
MasterPos —]1lrMasterPos ErrorID

SlavePos —]lrSlavePos
SlaveVel —]1lrSlaveVel
SlaveAcc —]lrSlavelcc

6. After the writing is finished, the actual values for the cam table "Cam" are shown as below.

X Y \') A
0 0 0 0 0
1 120 120 1 0
2 300 250 2 4
3 360 360 0 0

® Supported Devices

© AX-series motion controller
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2.2.2.15 DMC_ChangeMechanismGearRation

DMC_ChangeMechanismGearRation modifies the ratio between user units and pulses, axis type and user units per
rotation of the rotary axis.

FB/FC Instruction Graphic Expression ST Language
FB DMC_ChangeMech AT DMC_ChangeMechanismGearRation
anismGearRation EE;%:;MM Etév - | _instance(
it e | AXis 1=,

EF\;’::‘&:ES:HRDGWH b Execute = ’
udilnputRotation:=,
udiOutputRotation:=,
udiPulsePerRotation:=,
IrUnitsPerRotation:=,
AxisType:=,
IrModulo:=,
MotorDirection:=,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>));

® Inputs
Setting Val
Name Function Data Type (sz;:ﬂ V:IEZ) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.

udilnputRotation Input of the gearbox. UDINT Positive (0) bExecute is TRUE and

bBusy is FALSE.

IrOutputRotation Output of the gearbox. |LREAL Positive (0) bExecute is TRUE and

bBusy is FALSE.
udiPulsePerRotation The number of pulses | UDINT Positive (0) bExecute is TRUE and
per rotation of the input bBusy is FALSE.
end of the gearbox
(Unit: pulses/ rotation)

IrUnitsPerRotation > The number of units UDINT Positive (0) bExecute is TRUE and
the terminal actuator bBusy is FALSE.
travels per rotation of
the output end of the
gearbox

AxisType Axis type SMC_MOVE | O: rotary bExecute is TRUE and

MENTTYPE ' | 1: linear bBusy is FALSE.
(rotary)

IrModulo The number of units LREAL Positive (0) bExecute is TRUE and
per rotation of the bBusy is FALSE.
rotation axis.

*Note:
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1. SMC_MOVEMENTTYPE: Enumeration (ENUM)
2. DMC _ MotorDir: Enumeration (Enum)

3. In DL_MotionControl version 1.0.2.0 and later, the udiUnitsPerRotation parameter changes to
IrUnitsPerRotation.

4. DL_MotionControl version 1.1.0.0 and later supports the MotorDirection parameter.

® Outputs
Name Function Data Type Output Range (Default Value)

bDone TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
complete

bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running

bError TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD Records the error code. Refer DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
to Appendix for descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The instruction is completed.
® bExecute turns to FALSE.
® bError turns to TRUE.
bBusy bExecute turns to TRUE.
® bExecute turns to FALSE.
® bError turns to TRUE.
bError An error occurs during the execution of | bExecute turns from TRUE to FALSE. (Error
ErrorlD the instruction or the input value of the Code is cleared.)
instruction is incorrect. (Error Code is
recorded.)

® Timing Diagram of Output Parameter Changes

bE »& cute

bDone

bBusy

bError
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® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SMS* AXIS_REF_SM3 [ bExecute is TRUE and bBusy is FALSE.
axis

*Note: AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

udiOutputRotation udiUnitsPerRotation

¢
" ///.-
e X

[ —

udiPulsePerRotation  udilnputRotation

© DMC_ChangeMechanismGearRation modifies the ratio between user units and pulses, axis type and
user units per rotation of the rotary axis.

© The corresponding relationship between the function block inputs and the mechanism is shown in the
figure above. udiPulsePerRotation is the number of pulses required per rotation of the input end of the
gearbox, udilnputRotation is the input of the gearbox, udiOutputRotation is the output of the gearbox
and IrUnitsPerRotation is the number of terminal actuator travel units per rotation of the output of the
gearbox.

© This function block is available for the encoder axis.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

The example shows the behavior of DMC_ChangeMechanismGearRation.

© Relevant parameters setting:
udiOutputRotation : udilnputRotation= 2 : 1
udiPulsePerRotation: 10000 pulses
udiUnitsPerRotation: 20000 us
AxisType: O (rotary axis)
IrModulo: 360
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© Function block setting

DMC ChangeMechanismGearBation 0
DMC ChangeMechanismGearRation

EN ENO[——
SM Driwe ETC Delta ASDA B3 —Haxisz bDone
—|EExecute bBusy —
2 —udiInputRotation bError —
1 —udiOutputBotation ErrorID

! —udiPulsePerRotation

0 —{1rUnitsPerRotation
0 —AxisType
380 —1lrModulo

0 —{MotorDirection

® Supported Devices

© AX-series motion controller
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2.2.2.16 DMC_ReadMotionState

DMC_ReadMotionState reads the behavior state of the moving axis.

FB/FC | Instruction Graphic Expression ST Language

FB DMC_Read DMC_ReadMotionState_instan

MotionSt DMC_ReadMotionState ce(
ate —Axis bValidp— Axis : =,
—i{bEnable bBUSY-— bEnable : =
—{Source BEMOr—= | 5o urce - =
Errorldf— bValid =>
bConstantvelodyf— | ° ¥ & =~
bAccelerating}— | PBUSY =>,
bDecelerating— | bError =>,
bDirectionPositivef— | bConstantVelocity=>,
bDirectionNegaﬁve— bAcc|erating =>,
bDecelerating =>,
bDirectionPositive =>,
bDirectionNegative =>,) ;
® Inputs
Setting Val
Name Function Data Type (D:fa::ﬁ V:IE:) Timing to Take Effect
bEnable | Runs the instruction when BOOL TRUE/FALSE (FALSE) -
bEnable changes from FALSE to
TRUE.

Source Data source. DMC_SOUR [ 0: dmcCommandedValue | bEnable turns to TRUE
Commanded: the source isthe |CE (0) and bBusy is FALSE
instruction value
Actual: the source is the actual
value of the axis

*Note: MC_SOURCE: Enumeration (ENUM)
¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)
bValid TRUE when the axis stops and the BOOL TRUE/FALSE (FALSE)
velocity reaches 0

bBusy TRUE when the instruction is running | BOOL TRUE/FALSE (FALSE)

bError TRUE when an error occurs within the | BOOL TRUE/FALSE (FALSE)

instruction

ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR

Appendix for descriptions (DMC_NO_ERROR)
bConstantVelocity The current velocity is constant BOOL TRUE/FALSE (FALSE)
bAccelerating The absolute value of the current BOOL TRUE/FALSE (FALSE)

velocity is increasing

bDecelerating The absolute value of the current BOOL TRUE/FALSE (FALSE)

velocity is decreasing

bDirectionPositive The current position is increasing BOOL TRUE/FALSE (FALSE)
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. Output Range
N Funct Data T
ame unetion b (Default Value)
bDirectionNegative The current position is decreasing BOOL TRUE/FALSE (FALSE)

*Note: DMC_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bValid bEnable is TRUE and the axis motion
state can be read, i bEnable turns to FALSE
® bError turns to TRUE.
bBusy bEnable is TRUE.
® When bEnable turns to FALSE
® When bError turns to TRUE
bError An error occurs during the execution of | bEnable turns to FALSE. (Clear the error code
ErrorlD the instruction or the input value of the recorded in ErroriD.)
instruction is incorrect. (Error Code is
recorded.)
bConstantVelocity The current velocity is constant bEnable is TRUE but the velocity is not

constant.

bAccelerating

The absolute value of the current
velocity is increasing.

bEnable is TRUE but the velocity does not
increase.

bDecelerating

The absolute value of the current
velocity is decreasing.

bEnable is TRUE but the velocity does not
decrease

bDirectionPositive

The current position is increasing.

® bEnable is TRUE and the direction of
motion is not positive.

® bEnable is TRUE and the axis does not
move any more.

bDirectionNegative

The current position is decreasing.

® bEnable is TRUE and the direction of
motion is not negative.

® bEnable is TRUE and the axis does not
move any more.
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® Timing Diagram of Output Parameter Changes

bEnable

bBusy

bValid

bError

ErroriD

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SMB* AXIS_REF_SM3 [ bEnable is TRUE and bBusy is FALSE.
axis

*Note: AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

© DMC_ReadMotionState reads the behavior state of the moving axis. (i.e. acceleration/deceleration,
constant velocity, positive/negative direction of motion).

© When the velocity is 0, the output bConstantVelocity changes to TRUE.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

¢ Example
The example shows the motion behavior that MC_ReadMotionState reads MC_MoveVelocity and
MC_Stop.

423



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction
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© Timing Diagram
Velocity
chi o —/_" . .
. — ™
MC_MoveVelocity ' | 5

Execute

Invelocity

Busy

Aborted —|

Error

MC_Stop

Execute

Done ! ’7

Busy

Emor

DMC_ReadMotion State
bEnabile

bvalid

bBusy

bConstantvelocity I
DAC Celerating | :
bDecelerating I_

bDirectionPositive

bDireclionNegative

1. When bValid and bBusy change to TRUE after DMC_ReadMotionState has started, the
motion state can be read.

2. The axis starts to accelerate until the target velocity after MC_MoveVelocity has started.
When bAccelerating and bDirectionPositive change to TRUE, it indicates that the axis is
accelerating in the positive direction.

3. When the axis reaches the target velocity, the instruction keeps a constant velocity,
bAccelerating changes to FALSE and bConstantVelocity changes to TRUE.

4. When MC_Stop has started, MC_MoveVelocity is interrupted and the axis starts to decelerate
to a stop. Then, bConstantVelocity changes to FALSE and bDecelerating changes to TRUE.
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5. When the velocity of the axis reaches 0, bDecelerating and bDirectionPositive change to
FALSE and bConstantVelocity changes to TRUE.

6. When DMC_ReadMotionState is disabled during the deceleration of the axis in the next
motion cycle, both bDecelerating and bDirectionPositive will remain TRUE and will not update
any longer no matter how motion instructions work.

¢ Supported Devices

© AX-series motion controller
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2.2.2.17 DMC_AxesObserve

DMC_AxesObserve monitors the deviation between the master axis position and slave axis position. The function
block will output the error when the deviation exceeds the set value,

FB/FC Instruction Graphic Expression ST Language
FB DMC_AxesObse DMC_AxesObserve DMC_AxesObserve_instan
— Master bEnabledf—
rve —Slave bInvalid}— | ©&(
—bEnable bBusy— | Master : =,
—iReferenceType IrDeviatedValuef— S| L
—bRatarySelectDeviation bErrork— ave. =,
—||rParmittadDeaviation ErroriDF— | bEnable : =,
iReferenceType : =,
bRotarySelectDeviation: =,
IrPermittedDeviation : =,
bEnabled =>,
binvalid=>,
bBusy =>,
IrDeviatedValue=>,
bError =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IEZ) Timing to Take Effect
bEnable Runs the instruction BOOL TRUE/FALSE -
when bEnable changes (FALSE)
from FALSE to TRUE.
iReferenceType Position type INT 0: Command bEnable is TRUE.
position
1: Actual position
(0)
bRotarySelect The shorter or longer BOOL TRUE/FALSE bEnable is TRUE.
Deviation distance between axes. (FALSE)
The parameter is valid
only when the master
axis and slave axis are
both rotary axes.
IrPermitted The permitted deviation |[LREAL Positive or 0 (0) bEnable is TRUE.
Deviation between the two axes
¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)
bEnabled TRUE when the instruction outputs are |BOOL TRUE/FALSE (FALSE)
valid
blnvalid TRUE when the difference between the |BOOL TRUE/FALSE (FALSE)
two axes exceeds the allowed value
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
IrDeviatedValue The error value between the two axes |LREAL Positive, negative, or 0 (0)
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Output Range

Appendix for descriptions.

Name Functio Data Type
unction yp (Default Value)
bError TRUE when an error occurs within the | BOOL TRUE/FALSE (FALSE)
instruction
ErroriD Records the error code. Refer to DMC_ERROR* DMC_ERROR

(DMC_NO_ERR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

® bEnable turns to TRUE.

® The deviation between the two
axes exceeds the allowed value.

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bEnabled bEnable turns to TRUE.
® bError turns to TRUE.
® bEnable turns to FALSE.
blnvalid

bError turns to TRUE.

® bEnable turns to FALSE.

instruction is incorrect.

bBusy bEnable turns to TRUE.
® bErrorturns to TRUE.
® bEnable turns to FALSE.
IrDeviatedValue bEnable turns to TRUE. bEnable turns to FALSE, stop updating data.
bError An error occurs during the execution of | bEnable turns to FALSE.
the instruction or the input value of the
ErrorlD

® Timing Diagram of Output Parameter Changes

D

bE nable

bE nabled

binvalid

Busy

E rror

eviatedvalue

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master The specified master axis | AXIS_REF_SM3 AXIS_REF_SM3* bEnable turns to TRUE.
Slave The specified slave axis |AXIS_REF_SM3 AXIS_REF_SM3*
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*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the
function block.

® Function

© DMC_AxesObserve checks if the deviation between the master axis position and slave axis position
exceeds the set value.

When | IrDeviatedValue | is > IrPermittedDeviation and binvalid turns to TRUE.

© Itis recommended to set the same mode for the master and slave axes. If one of them is a rotary axis
and the other is a linear axis, the deviation will be calculated as a linear axis.

° When both the master axis and slave axis are rotary axes, but their distances per rotation are
different, the deviation will be calculated in the linear axis mode.

© bRotarySelectDeviation is valid only when the distances per rotation for the master axis and slave
axis are the same. FALSE means to read the shorter direction while TRUE means to read the longer
direction.

© The following is the calculation method of IrDeviatedValue.

Master axis mode Slave axis mode Calculation method
Linear axis Linear axis IrDeviatedValue (Error between axes) = Master
Rotary axis Linear axis axis position—Slave axis position
Linear axis Rotary axis
Rotary axis Rotary axis IrDeviatedValue (Error between axes) = Master

axis position—Slave axis position

IrDeviatedValue (Error between axes) = Distance
per rotation— (Master axis position—Slave axis
position)

IrDeviatedValue outputs the value of the longer
or shorter distance according to the setting of
bRotarySelectDeviation.

When the current positon of the master axis >
the current positon of the slave axis, the sign of
IrDeviatedValue (Error between axes) is positive
(+)-

When the current position of the master axis < the
current position of the slave axis, the sign of
IrDeviatedValue (Error between axes) is negative

).

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.
¢ Example

The example illustrates the behavior performed by DMC_AxesObserve when both the master and slave
axes are rotary axes with the cycle of 360.
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DMC_AxesObserve_0
TRUE DMC AxesObserve
| EN - ENO——
Master —SMaster bEnabled —
Slave —5lave bInvalid —
TRUOE bEnakble bBusy —
—|iReferencelype lrDeviatedValue —
—|bRotarySelectDeviation bError —
100 —(lrPermittedDeviation ErrorID —
MC MoveVelocity O MC MoveVelocity 1
TRUE MC_MoveVelocity MC MoveVelocity
I EN ENO EN ENO——
Master —S&xis InVeloccity [~ Slave —Axi= InVelocity —
—|Execute Busy [~ — Execute Busy —
V_Master —|Velocity Commandiborted V_Slave —{Velocity Commandiborted —
100 —Acceleration Error — 100 —Acceleration Error —
100 —Deceleration ErrorID— 100 —|Deceleration ErrorID —
1000 —Jderk 1000 —Jerk
—Direction —Direction

© Timing Diagram

Position

Master

Slave

MC_AxesObserve
bE nable J

bRotaryShorterD eviation

blnvalid

iDeviatedValue , ——— | | 1. |

ul

1. When the master and slave axes operate together, the velocity of the master axis is faster
than the slave axis. Therefore, the starting master axis position is greater than the slave
axis position, and the value of IrDeviatedValue is positive. When the IrDeviatedValue value
is greater than the set value 100 of IrPermittedDeviation, binvalid changes to TRUE.

2. When the master axis rotates one circle, the master axis returns to 0, behind the slave axis
in position, then the slave axis position is negative.

3. When bRotarySelectDeviation changes to TRUE, it means that IrDeviatedValue selects
the longer distance between axes and the value must exceed 180 based on the calculation
of IrDeviatedValue value. Since the IrPermittedDeviation is set to 100, binvalid must be
TRUE.

® Supported Devices

© AX-series motion controller
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2.2.2.18 DMC_PositionLag

DMC_PositionLag sets the range of the lag error and check whether the position lag is exceeded.

FB/FC Instruction Graphic Expression ST Language
FB DMC_Position _ DMC_PositionLag_inst
DMC_PositionLag
Lag —{xis boutofRanget— [ @ance(
—bEnable bBusyf— .
—{estopMode berrorl— | AXiS: =,
T ecrol” [bEnable : =,
eStopMode : =,
fMaxPositionLag : =,
fSetActTimeLagCycl
es: =,
bOutOfRange=>,
bBusy =>,
bError =>,
ErrorlD =>,
IrPosLag =>);
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ala Type (Default Value) Take Effect
bEnable Runs the BOOL TRUE/FALSE (FALSE) -
instruction when
bEnable changes
from FALSE to
TRUE.
eStopMode The stop mode SMC3_CheckP [0: SMC3_PCL_OFF bEnable and bBusy
for axis motion ositionLagMode | 1: SMC3_PCL_DISABLE are TRUE.
when the lag error 2: SMC3_PCL_HALT
occurs 3: SMC3_PCL_ENABLE
(SMC3_PCL_OFF)
fMaxPositionLag The maximum lag |LREAL Positive or 0 (0) bEnable and bBusy
error value are TRUE.
fSetActTimeLagCyc | The lag cycle LREAL Positive or 0 (3) bEnable and bBusy
les between are TRUE.
command value
and actual value
® Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)
bOutOfRange TRUE when LagTime exceeds the BOOL TRUE/FALSE (FALSE)
setting value
bBusy TRUE when the instruction is running |BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the |BOOL TRUE/FALSE (FALSE)
instruction
ErroriD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)
IrPosLag Current LagError value LREAL Positive or 0 (0)
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*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bOutOfRange LagTime exceeds the setting value. bEnable turns to FALSE.
bBusy The instruction is running bError turns to TRUE.
bError An error occurs during the execution of | bEnable turns to FALSE. (Error code is cleared.)
the instruction or the input value of the
ErrorlD ) L
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bEna ble

bOutOfRange

bBusy

bErrar

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SMB* AXIS_REF_SM3 [ bExecute turns to TRUE.
axis

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the
function block.

® Function

© Explanation of eStopMode

ENUM ENUM Name
0 SMC3_PCL_OFF

1 SMC3_PCL_DISABLE

2 SMC3_PCL_HALT

3 SMC3_PCL_ENABLE

® SMC3_PCL_OFF: When LagError is out of the allowed range, the axis is still running.

® SMC3_PCL_DISABLE: When LagError is out of the allowed range, the axis parameter
bRegulatorOn changes to FALSE.
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® SMC3_PCL_HALT: When LagError is out of the allowed range, the axis parameter
bDriveStart changes to FALSE.

® SMC3_PCL_ENABLE: When LagError is out of the allowed range and the axis stops, there
are no change for bRegulatorOn and bDriveStart states.

© Calculation and Judgement of LagError

® | (fActPosition + fSetActTimeLagCycles * [Task cycle time] * fActVelocity—fSetPosition) | >
fMaxPositionLag

® fSetActTimeLagCycles sets the lag cycle between the command value and actual value. The
bigger the difference between the set lag cycle and actual lag cycle, the more likely the lag
error will occur due to the error between the command position and actual position.

© When LagError is out of the range, bOutOfRange will change to TRUE and the axis will perform
corresponding action based on the setting of eStopMode.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

The example illustrates how to observe the position lag state and modify the position lag parameters via
DMC_PositionLag.

DMC_PositionLag 0

TRUE h DMC_Positionlag
1l

SM _Driwve ETC Delta ASDA A2 —SAxis bOutOfRange
= bEnable bBusy
—eStopMode bError
[ o  |-{fMaxPositionLag dwErrorID DMC NO_ERR
—£3etActTimeLagCycles lrPoslag~ [ o |

© Timing Diagram
DMC_PositionLag

eStophode

flaxPositonlag

bOutCfRange

Axis State Machine
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1. Firstly, set eStopMode to SMC3_PCL_OFF. The axis starts to run. Then no matter whether
the lag error occurs, the axis will not stop running with bOutOfRange of the instruction
always being FALSE.

2. Then set eStopMode to SMC3_PCL_HALT and set fMaxPositionLag to a value which is
greater than LagError value. Then the position lag value will never be out of the range for
the constant-velocity motion.

3. Eventually, adjust fMaxPositionLag to a value which is less than LagError value. Then it
can be found that the axis stops running and enters ErrorStop state. And bOutOfRange of
the instruction turns to TRUE.

¢ Supported Devices

© AX-series motion controller
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2.2.2.19 DMC_SetTorqueLimit

DMC_SetTorqueLimit sets the maximum torque of an axis.

FB/FC |Instruction Graphic Expression ST Language
FB DMC_SetT DMC_SetTorqueLimit_instan
orqueLimit DMC_SetTorgueLimit ce(
— Az bDonef— o
—bBxecute bBusyr— Axis: =,
—IrMaxTorgue bErrark— bExecute : =,
ErroriDf— IrMaxTorque : =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
Name Function Data Type | Setting Value (Default Value) | Timing to Take Effect
bExecute Runs the instruction |BOOL TRUE/FALSE (FALSE) -
when bEnable
changes from FALSE
to TRUE.
IrMaxTorque [ The maximum rated |[LREAL Positive or 0 (0) bExecute is TRUE and
torque (Unit: Nm) the output bBusy is
FALSE
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the setting is done |BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorID Records the error code. Refer to DMC_ERROR* DMC_ERROR(DMC_NO_ERROR)
Appendix for descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The setting is completed.

® bExecute turns to FALSE.

® bDone will change to FALSE after
remaining TRUE for one period when
bExecute is FALSE but bDone changes
to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bBusy bExecute turns to TRUE.
® When bDone turns to TRUE

® When bError turns to TRUE

bError An error occurs during the execution of | bExecute turns from TRUE to FALSE. (Error
the instruction or the input value of the code is cleared.)
instruction is incorrect.

ErrorlD

® Timing Diagram of Output Parameter Changes

bExecute

bCone

bBusy

bErrar

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SMB* AXIS_REF_SM3 [ bExecute turns to TRUE.
axis

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the
function block.

® Function

© This function block is not available in PLC simulation mode.

© After the maximum torque is set, the motor's torque will be limited to the set value to protect the motor
from damage caused by excessive torque when encountering large resistance.

© DMC_SetTorqueLimit can be used to set the maximum torque of an axis in units of Nm.
© DMC_SetTorqueLimit can be used only in CSP or CSV mode.
® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

The example illustrates how to use DMC_SetTorqueLimit.
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TEUE EXECUTE
|l
+| //usiDatalength : Number of bytes (1,2,4) to be written.
ParameterNumber := - DWORD_TC_DINT (SHL(TC DWORD(2), 24)+ SHL(TO_DWORD(l&6#6072), E) + 0):
OMC_SetTorguelimit_0
TRUE DMC_SetTorguelimit
1l
5M Drive ETC_Delta_ RSDA A2 —nxis bDone d
= bExecute bBusy FALSE
T 1rMaxTorque bError
dwErrorID DMC_NO_ERR

© Timing Diagram

A xis

Fositon /

up? el

Velocity

oz

Torgue

OMC_SetTorguelimit

=

Execute

Ikl axTongque

instruction runs at a constant velocity.

torque of the axis reaches 0.1 Nm and then stop the

. Set the maximum rated torque of the axis to 0.1Nm before starting the motion. Then, the

. Use the external force to stop the axis (Step 1) while running the instruction. The actual

external force.

. Set the maximum rated torque to 0.2 Nm and use the external force to stop (Step2). The

actual torque of the axis reaches 0.2 Nm. The Following Error occurs in the axis, and Servo

ON is disabled.
Supported Devices

© AX-series motion controller
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2.2.2.20 DMC_SetSoftwareLimit

DMC_SetSoftwareLimit enables, disables, and sets the upper and lower software limits.

FB/FC Instruction Graphic Expression ST Language
FB DMC_SetSoft DMC_SetSoftwareLimit_instan
- DMC_SetSoftwareLimit
wareLimit [ bvalidl— ce(.
—bEnable bBusyt— | AXis: =,
—bSoftLimitSwitch bErrorf— bEnable : =
—IrSWLimitNegative ErrorIDf— o
—{IrSWLimitPositive bSoftLimitSwitch : =,
Ir'SWLimitNegative : =,
IrSWLimitPositive : =,
bValid =>,
bBusy =>,
bError =>,
ErrorID =>);
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ata Type (Default Value) Take Effect
bEnable Runs the instruction |BOOL TRUE/FALSE (FALSE) -
when bEnable
changes from FALSE
to TRUE.
bSoftLimitSwitch Turn on or turn off BOOL TRUE/FALSE (FALSE) bEnable and bBusy
software limits. are TRUE.
IrSWLimitNegative Negative software LREAL Positive, negative, or 0 bEnable and bBusy
limit (User unit) are TRUE.
IrSWLimitPositive Positive software LREAL Positive, negative, or 0 bEnable and bBusy
limit (User unit) are TRUE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bValid TRUE when the control over BOOL TRUE/FALSE (FALSE)
software limit parameters is valid
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD When a command error occurs, DMC_ERROR* DMC_ERROR(DMC_NO_ERROR)
record the error code. For the
detailed description of the error
code, refer to Appendix of the
manual.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing
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Name Timing for changing to TRUE Timing for changing to FALSE
bValid The control over software limit
parameters is valid. ® pbEnable turns to FALSE.

® bError turns to TRUE.

bBusy bEnable turns to TRUE.
® bEnable turns to FALSE.
® bErrorturns to TRUE.
bError An error occurs during the execution of | bEnable is FALSE. (Error code is cleared.)
the instruction or the input value of the
ErrorID . .
instruction is incorrect.
® Timing Diagram of Output Parameter Changes
bEnable
bValid ;
bBusy
bError
1
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_SMB* AXIS_REF_SM3 |When bEnable turns to TRUE
axis

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the
function block.

® Function

© After running DMC_SetSoftwareLimit, the writing and monitoring of bSoffLimitSwitch,
fSWLimitNegative, and fSWLimitPositive axis parameters will be conducted according to the settings
of bSoftLimitSwitch, IrSWLimitNegative, and IrSWLimitPositive of the instruction.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

The example illustrates how to use DMC_SetSoftwareLimit to set the software limits.
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IMC_ SetSoftwarelimit O

TRUE IMC Set3oftwarelimit
nln -
I

5M Drive ETC Delta ASDA A2 —“|BAxis bValid =
£l B tEnable bBusy p=
=bSoftLlimitSwitch bError M=
200 —1lr5SWLimitNegatiwve dwErrorID — |DMC NO ERR
§00 — lrSWLimitPositive

© Timing Diagram

Axis

Position

bSWLImitEnable

200

bSWLimitNegative

bSWLimitPositive 800

DMC_SetSoftwareLimit

bExec ute

bSoftLimitSwitch

200

IrSWLimitNegative

IrSWLimitPositive

1. After DMC_SetSoftwareLimit starts, the axis parameters writing is conducted based on the
input parameters of the instruction.

2. When bSoftLimitSwitch is TRUE, the axis stopping starts as the axis position is out of the
software limits.

¢ Supported Devices

© AX-series motion controller
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2.2.2.21 DMC_CamKeyPointWrite

DMC_CamKeyPointWrite writes key cam points based on the selected curve type and generating corresponding
cam curve based on related parameters. After the new cam curve is generated, the selected cam table will be

changed accordingly.

FB/FC Instruction Graphic Expression ST Language
FB DMC_CamKey T DMC_CamKeyPointWrite_
PointWrite E;’E{Ptﬁ EDgy ~ | instance(
Teantunetyoe o= | CAM : =,
bExecute : =
e IrKeyPointX : =,
IrKeyPointY : =,
CamCurveType : =,
bVelocityEnable : =,
Ir'Velocity : =,
bAccelerationEnable : =,
IrAcceleration : =,
wWriteAmount : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
. Setting Value Timing to
Name Function Data Type (Default Value) Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE (FALSE) -
when bEnable changes
from FALSE to TRUE.
IrKeyPointX The master axis LREAL [0..63] | Negative, Positive, or 0 bExecute is TRUE
positions of key points (0) and the output
(Unit: user unit) bBusy is FALSE.
IrKeyPointY The slave axis LREAL [0..63] | Negative, Positive, or 0 bExecute is TRUE
positions of key points (0) and the output
(Unit: user unit) bBusy is FALSE.
CamCurveType The cam curve type DMC_CamCu |0: Line bExecute is TRUE
between key cam rveType [0..6 |1: Quadratic_Parabola and the output
points 2]* 2: Poly5 bBusy is FALSE.
3: Basic_Sine
4: Inclined_Sine
5: Mod_Acc_Sine
6: Mod_Acc_Trapezoidal
7: Cubic_Spline_Nature
8: Cubic_Spline_Clamp
9: Cubic_Spline
(Line)
bVelocityEnable The velocity settings of |BOOL [0..63] |Negative, Positive, or 0 bExecute is TRUE
key points (0) and the output
bBusy is FALSE.
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. Setting Value Timing to
N Funct Data T
ame unction i s (Default Value) Take Effect
IrVelocity The velocity of key cam | LREAL [0..63] | Negative, Positive, or 0 bExecute is TRUE

points

(0) and the output
bBusy is FALSE.

bAccelerationEnable

Enables acceleration BOOL [0..63]
settings of key points

Negative, Positive, or 0 bExecute is TRUE
(0) and the output
bBusy is FALSE.

IrAcceleration

Acceleration rates of LREAL [0..63]
key cam points

Negative, Positive, or 0 bExecute is TRUE
(0) and the output
bBusy is FALSE.

wWriteAmount

The amount of key cam | WORD
points

2-64 (2) bExecute is TRUE
and the output
bBusy is FALSE.

*Note: DMC_CamCurveType: Enumeration (ENUM)

¢ Outputs
Name Function Data Type Output Range (Default Value)

bDone TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
complete

bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running

bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD When a command error occurs, DMC_ERROR* DMC_ERROR(DMC_NO_ERROR)
record the error code. For the
detailed description of the error
code, refer to the Appendix of
the manual.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
bDone The instruction is complete.
® bExecute turns to FALSE.
® bDone will change to FALSE after
remaining TRUE for one period when
bExecute is FALSE but bDone changes
to TRUE.
bBusy bExecute turns to TRUE.
® bDone turns to TRUE.
® bErrorturns to TRUE.
bError An error occurs during the execution of | bExecute turns from TRUE to FALSE (Error
the instruction or the input value of the code is cleared.)
ErrorlD . L
instruction is incorrect.

442



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

® Timing Diagram of Output Parameter Changes

E xecute

Done

Busy

E mor

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable |The specified MC_CAM_REF* MC_CAM_REF bExecute turns to TRUE.
cam table

*Note: MC_CAM_REF (FB): The basic CAM

® Function

© This function block may take a long time to perform the calculation of curves and cam points.

Therefore, it is suggested that this function block should be used in a non-EtherCAT Task in order to

avoid the issue of Lost Sync in EtherCAT Task when DMC_CamKeyPointWrite is run.

© The following lists the CamCurveType and descriptions.

CamCurveType

Description

Line (0)

It is used when the velocity must be maintained constantly.

It it better to use in low-speed motion because it is easy to have
a large force at the beginning and end of a straight line (the

acceleration between the beginning and end of the line tends to
be infinite), which is particularly visible in the high-speed motion.

Quadratic_Parabola (1)

It it used when the acceleration must be maintained constantly.
It it better to use in lower-speed motion because this type of curve
(with non-zero acceleration rates at the start point and end point

of the line segment) is more likely to cause shock as well as
vibration.

Poly5 (2)

It is used to set the velocity and acceleration boundaries of
the start point and the end point, or select to automatically
continue the velocity and acceleration boundary value of the
previous or next segment (via disabling bVelocityEnable /
bAccelerationEnable)

Basic_Sine (3)

It is used when the follower needs to do a simple harmonic
motion.

This curve is a cosine curve in the acceleration diagram. The
positive maximum acceleration rate and negative maximum
acceleration rate are at the start position and the end position
respectively and it is zero at the middle point. So the Jerk is
infinite at the start position and end position, which is prone to
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CamCurveType

Description

shock and vibration. So the curve type is suitable for applications
in the medium and low speed operation.

Inclined_Sine (4)

It is used when the follower needs to perform a cycloid motion.
This curve is a sine curve in the acceleration diagram, and the
acceleration at the start position and the end position is zero, so
the jump produced will not cause the acceleration to reach infinity.
And thus the curve type can be applied for high-speed operation
due to smooth operation.

Mod_Acc_Sine (5)

The acceleration graph of the curve is a sine curve changed from
a typical ladder graph, so that the acceleration is smoother. The
curve type is applied for high-speed operation.

Mod_Acc_Trapezoidal (6)

The acceleration graph of the curve is a sine curve changed
from oblique straight lines for the acceleration and deceleration
segments of a typical ladder diagram. So the acceleration is
smoother. The curve type is applied for high-speed operation.

Cubic_Spline_Nature (7)

The acceleration at the start and end points of the cubic curve is
zero. That is, there is no force on both ends of the follower.

Cubic_Spline_Clamp (8)

The velocities for the start and end points of the cubic curve are
user-set values. The acceleration rates for both ends are the
positive maximum and negative maximum, so shock and vibration
are likely to occur.

Cubic_Spline (9)

The cubic curve is used when four or more key points are used as
interpolation points in order to link two boundary curves as well as
avoid the Runge phenomenon of multi-order curves.

Harmonic2_Direct (10)

This curve consists of two different harmonic motions. One is a
quarter of the amplitude and the other is twice the frequency.
This curve has zero acceleration at the beginning of the stroke,
eliminating the high shock and high vibration of a single simple
harmonic curve, but there will be maximum acceleration at the
end of the stroke, and it is recommended to use Harmonic2__
Inverse or Poly5 as the next engaged motion curve.

Harmonic2_Inverse (11)

This curve consists of two different harmonic motions. One is a
quarter of the amplitude and the other is twice the frequency.
This curve has zero acceleration at the end of the stroke,
eliminating the high shock and high vibration of a single simple
harmonic curve, but there will be maximum acceleration at

the beginning of the stroke, and it is recommended to use
Harmonic2_ Direct or Poly5 as the next engaged motion curve.

© Velocity Enable / Acceleration Enable

® You can enable and disable the velocities and accelerations of key points through the
bVelocityEnable and bAccelerationEnable parameters of the instruction.

® FALSE means that the user-set velocity or acceleration value is not enabled for curve

planning. The boundary condition values of key points will automatically obtain the velocity or

acceleration calculated for the previous or next curve segment so as to achieve continuous
velocity or acceleration for the intersection of curves. TRUE means that a curve will be
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produced based on the velocities and accelerations of key points, which are the condition
values of IrVelocity and IrAcceleration set by user.

® For some of the following curves, the velocity and acceleration of their key points can be
specified via bVelocityEnable and bAccelerationEnable. See details in the following table.

Accele
No. Curve type VelocityEnable | AccelerationEnable Velocity ration
0 Straight line Not possible I Not possible ™ Automatica |0
lly calculated
1 Parabola Not possible Not possible 0 Automatica
lly calculated
2 Poly5 Possible Possible User can User can
define define
3 Acceleration Not possible Not possible 0 Automatica
cosine curve lly calculated
4 Acceleration Not possible Not possible 0 0
sine curve
5 Modified Possible Not possible User can 0
acceleration sine define
curve
6 Modified Not possible Not possible 0 0
acceleration
trapezoidal
curve
7 Cubic spline Not possible Not possible Automatica |0
curve (nature lly calculated
boundary) 2
8 Cubic spline Possible Not possible User can Automatica
curve (clamp define lly calculated
boundary) 2
9 Cubic spline Not possible Not possible Automatica |Automatica
curve ° lly calculated | lly calculated
10 Harmonic2_Dir | Not possible Not possible 0 Automatica
ect (10) lly calculated
11 Harmonic2_Inve | Not possible Not possible 0 Automatica
rse (11) lly calculated
*Note:

1. Not possible: The set value is invalid; Possible: The set value is valid.

2. The boundary conditions of the cubic spline curve are classified into nature boundary and
clamp boundary. The nature boundary means that the acceleration of the spline curve is
specified as 0 and the velocity for both ends of the curve cannot be specified. The clamp
boundary means the velocity for both ends of the curve can be specified but the acceleration
cannot be specified.

. The Cubic_Spline curve is a curve for connecting two boundaries and the boundary curves at
the two ends of the cubic spline curve must be the same as follows.

CamCurve_Type[0] : = Cubic_Spline_Nature;

445



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

CamCurve_Type[1] : = Cubic_Spline;
CamCurve_Type[2] : = Cubic_Spline_Nature;

© Key point number specified by WriteAmount

® The amount of key points specified by WriteAmount is up to 64 points, but the key point
amount cannot exceed the total resolution of the cam table.

® Each key point (except the last point) needs to select a curve type, the resolution between
the straight lines is fixed as 1, and the resolution of the remaining curves is averaged by the
remaining analytical points; but when there are only straight lines in the entire cam table, then
the points of the entire cam table will be divided equally by all straight lines.

© Curve Types

Curve Type Description

Line (0) Used in the situation where the velocity-constant motion is maintained.
There will be a large force on the start point and end point of a straight
line (the accelerations for the start point and end point of the line segment
approaches infinity), which is very obvious in the high speed operation. So
the curve type is suitable for use in low-speed operation.

Parabola Used in the situation where the acceleration must maintain a
constant-velocity motion.

This type of curve (with non-zero acceleration rates at the start point and
end point of the line segment) is more likely to cause shock as well as
vibration. So the curve type is suitable for use in lower speed operation.

Poly5 Users can set the velocity and acceleration boundaries of the start

point and the end point, or automatically continue the velocity and
acceleration boundary value of the previous or next segment (via disabling
bVelocityEnable | bAccelerationEnable)

Acceleration Used in the situation where the follower needs to do a simple harmonic
cosine curve motion.

This curve is a cosine curve in the acceleration diagram. The positive
maximum acceleration rate and negative maximum acceleration rate are

at the start position and the end position respectively and it is zero at the
middle point. So Jerk is infinite at the start position and end position, which
is prone to shock and vibration. So the curve type is suitable for applications
in the medium and low speed operation.

Acceleration sine | Used in the situation where the follower needs to perform a cycloid motion.
curve This curve is a sine curve in the acceleration diagram, and the acceleration
at the start position and the end position is zero, so the jump produced will
not cause the acceleration to reach infinity. And thus the curve type can be
applied for high-speed operation due to smooth operation.

Modified The acceleration graph of the curve is a sine curve changed from a typical
acceleration sine |ladder graph, so that the acceleration is smoother. The curve type is applied
curve for high-speed operation.

Modified The acceleration graph of the curve is a sine curve changed from oblique
acceleration straight lines for the acceleration and deceleration segments of a typical

trapezoidal curve |ladder diagram. So the acceleration has better smoothness. The curve type
is applied for high-speed operation.
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Curve Type Description
Cubic spline The acceleration at the start and end points of the cubic curve is zero. That
curve (nature is, there is no force on both ends of the follower.
boundary)
Cubic spline The velocities for the start and end points of the cubic curve are user-set
curve (clamp values. The acceleration rates for both ends are the positive maximum and
boundary) negative maximum, so shock and vibration are likely to occur.
Cubic spline The cubic curve is used when four or more key points are used as
curve interpolation points in order to link two boundary curves as well as avoid the

Runge phenomenon of multi-order curves.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorlD
(Error Code) to check the problem.

¢ Example

© Example 1: The example illustrates the synchronized motion based on the cam table generated from
DMC_ DMC_CamKeyPointWrite.

EXECUTE

:i'i EXECUTE
H|CurveType [0] := DMC_CamCurveType.Poly5;
Curvelype [1] := DMC CamCurveType.Mod Acc Trapezoidal;
??ii EXECUTE EXECUTE
Ll 0
t|KeyPointX[0] := 0 +|KeyPointV[0] := 1; 4
KeyPointY[0] := 0; KeyPointV[1] := 0;
KeyPointX[1] := 180; KeyPointvV[2] := 1;
KeyPoint¥[1] := 180; KeyPointA[0] := 0:
KeyPointX[2] := 360; KeyPointA[l] := 0:
KeyPointY[2] := 0; KeyPointaA[2] := 0:

VelocityEnable [0]
VelocityEnable[1]
VelocityEnable[2] :=
AccelerationEnable[0]
AccelerationEnable[1]

LecelerationEnable[2] :

TRUE;
TRUE;
TRUE;
TRUE:
TRUE:
TRUE:

DMC_CamKeyFPointWrite 0

DMC CamKeyPointWrite

GVL_for_ Cam.Cam —=
TRUE |l

KeyPointX —
KeyPointY —
CurveType —
VelocityEnable —
KeyPointV —
AccelerationEnable —
KeyPointd —

3 —|

CaM

bExecute
1lrKeyPointX
1rKeyPointY
CamCurveType
bVelocityEnable
1rVelocity
bAccelerationEnable
lrAcceleration
WWriteAmount

blone =~ vy
bEusy [~
bError =
dwErrorID —
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® The cam table generated from DMC_CamKeyPointWrite can be used by
MC_CamTableSelect directly.

MC_CemTableSelect_0 MC_CamIn_0
_|]Ir|]: MC_CamTableSelect MC_CamIn
Master —SMaster Done Master —SMaster InSync =
Slave —{Slave Busy FALSE Slave —5lave Busy = m
GVL_for Cam.Cam —=jCamTable Error frupll = Execute CommandAborted =
=Execute ErrorID |- [SMC_NO_ERR 0 —MasterOffset Error p=
=Periodic CamTableID [~ CAMID 0 —3laveOffset ErrorID|-
={MasterAbsolute 1 —MasterScaling End0fProfile = [ylfad
pisigll = SlaveRbsolute 1 —{SlaveScaling Tappets —

—{StartMode
CRMID —{CamTableID
[0 |-{VelocityDiff
[ o |-Acceleration
[ @ |-{Deceleration
E——
|I| —|TappetHysteresis

MC MoveVelocity 0

_|]_“I'|]: MC_MoveVelocity
Master —HAxis InVelocity
puiluogl = Execute Buay
100 —Velocity CommandAborted
100 —Acceleration Error
100 —{Deceleration ErrorID SMC_NO_ERR
1000 —jJerk
positive —Direction

® Timing Diagram

the Miml Acc T e o ol

Master

Position

S5lawve

Position

Weloo "tﬁ‘

Three key points are used to make up a curve. The first segment of the curve is a 5th
Polynomial curve, and the second segment is a Mod_Acc Trapezoidal curve.

° Example 2: The example illustrates the special applications of cubic interpolation curves.

CamCurve_Type[0] = Line;
CamCurve_Type[1] := Cubic_Spline_Nature;
CamCurve_Type[2] = Cubic_Spline_Nature;
CamCurve_Type[3] := Line;
CamCurve_Type[4] = Cubic_Spline_Nature;
CamCurve_Type[5] := Cubic_Spline_Nature; | Case 2.
CamCurve_Type[6] := Cubic_Spline_Nature;
CamCurve_Type[7] := 5th Polynomial;
CamCurve_Type[8] = Cubic_Spline_Nature;
CamCurve_Type[9] := Cubic_Spline;
CamCurve_Type[10] := Cubic_Spline;
CamCurve_Type[11] ;= Cubic_Spline_Nature;
CamCurve_Type[12] := 5th Polynomial;

}Caset

I} Case 3.
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1. If you want to plan a cubic curve with three key points, select the curve types with the same
boundaries.

2. If there are three or more boundary condition curves, each two curves will be counted as a
segment in the curve planning calculation. If there are no continuous boundary curves, the
single curve will be calculated as a boundary condition curve.

3. If there are four or more key points to be on the same curve, you can use spline curves as the
continuous line segments of the continuous boundary condition curves at both ends. Then the
key points between the two ends will be used as inner interpolation points of the cubic curve.

¢ Supported Devices

© AX-series motion controller
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2.2.2.22 DMC_TouchProbeCyclically

DMC_TouchProbeCyclically continuously records the captured position of an axis.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Touc SHE TouchProbecydically DMC_TouchProbeCyclically instan
hProbeCycli | = bTouched|— | cg(
—TriggerInput bBusyt—
Ca"y —{bEnable bCommandAbortedf— [ AXjS : =,
—b‘.c't.findov.'p.nly bErrorf— . o
::;EIEF:EPPE:;ESE IrRecordedIE;rsDn;IoE: TnggerlnpUt "
bEnable : =,
bWindowOnly : =,
IrFirstPosition : =,
IrLastPosition : =,
bTouched =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>,
IrRecordedPosition =>);
® Inputs
Name Function Data Type Setting Value Timing to Take Effect
bEnable Runs the instruction BOOL TRUE/FALSE -
when bEnable changes (FALSE)
from FALSE to TRUE.
bWindowOnly The Window range BOOL TRUE/FALSE bEnable and bBusy are
setting. (FALSE) TRUE.
IrFirstPosition The start position of LREAL Negative, Positive, bEnable and bBusy are
Window (Unit: user unit) or0(0) TRUE.
IrLastPosition The end position of LREAL Negative, Positive, bEnable and bBusy are
Window (Unit: user unit) or 0 (0) TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
bTouched TRUE when the trigger signal |BOOL TRUE/FALSE (FALSE)
is TRUE and axis position
recording is complete
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
bCommandAbor | TRUE when the instructionis | BOOL TRUE/FALSE (FALSE)
ted aborted
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
to Appendix for descriptions.
IrRecordedPosit | Contains the position whena |LREAL Positive, negative, or 0 (0)
ion trigger occurs.

*Note: DMC_ERROR: Enumeration (Enum)
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¢ Output Update Timing

Name

Timing for changing to TRUE

Timing for changing to FALSE

bTouched

The trigger signal is TRUE
and axis position recording is
completed.

® bEnable turns to FALSE.

® bCommandAborted turns to TRUE.

bError turns to TRUE.

¢ After a period when bEnable turns to TRUE.

bBusy

The instruction is running.

® bEnable turns to FALSE.

bCommandAborted turns to TRUE.

bError turns to TRUE.

bCommand Aborted

The instruction is interrupted by
another instruction.

bEnable turns to FALSE.

bError

ErrorlD

An error occurs during the
execution of the instruction or the
input value of the instruction is
incorrect.

bEnable changes from TRUE to FALSE.

® Timing Diagram of Output Parameter Changes

rrrrr

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The AXIS_REF_SM3 AXIS_REF_SM3 .
specified (Must be specified)
axis
Triggerinput Trigger DMC_TRIGGER_REF*2 TRIGGER_REF (-1) |bEnable turns to TRUE and
signal bBusy is FALSE.
*Note:
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1. AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the

function block.

2. DMC_TRIGGER_REF: Structure (STRUCT)

Name

Function

Data Type

Setting Value (Default Value)

iTriggerNumber

The trigger channel

INT

0: Touch Probe 1
1: Touch Probe 2

-1)

eFastLatching The trigger signal DMC_LATCH_MODE 0: DRIVE_MODE
1: CONTRL_MODE
(DRIVE_MODE)
binput The trigger signal BOOL The trigger signal source
source when the
controller is triggered
bActive Activate or deactivate BOOL TRUE: Activate the trigger signal
the trigger signal (FALSE)
iCtrITriggerSource The recorded position INT 0: Set Position
source 1: Act Position
(0)
iCtrITriggerNumber The mode of triggering | INT 0: Rising edge data capture
the controller 1: Falling edge data capture
2: Rising/falling edge data capture
(-1)
iDrvTriggerSource Drive capture source INT 0: Motor encoders
(Reserved) settings 1: CN5
IrNumerator Drive mode CN5 LREAL Positive
(Reserved) numerator gear ratio
IrDenominator Drive mode CN5 LREAL Positive
(Reserved) denominator gear ratio
bCN5ModuleTypeEna | Drive mode CN5 linear |BOOL TRUE: Modulo axis
ble axis/ modulo axis FALSE: Linear axis
(Reserved)
IrCN5ModuloValue Drive mode CN5 LREAL Positive
(Reserved) modulus value setting
® Function

© This function block is not available in PLC simulation mode.

© When the trigger signal (eFastLatching) is DRIVE_MODE, the position is provided by the servo and
iCtriTriggerSource will not work. iCtrITriggerSource works only for CONTRL_MODE.

© When DMC_TouchProbeCyclically is used, the Touch Probe Function (60B8h) cannot be configured
to PDO. If you configure it to PDO, the function block will report an error while running.

© DMC_TouchProbeCyclically cannot be used with MC_TouchProbe together. If MC_TouchProbe is
already run, an error will occur when DMC_TouchProbeCyclically runs. DMC_TouchProbeCyclically
will also report an error if MC_TouchProbe is run during DMC_TouchProbeCyclically running.

° If the trigger signal is DRIVE_MODE, the position stored in the servo is read directly and then the
iCtrITriggerSource of Triggerlnput is an invalid parameter.
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© binput of Triggerinput is the trigger signal source under CONTRL_MODE, and it is an invalid

parameter under DRIVE_MODE mode.

© When DRIVE_MODE is used, TouchProbe1 and TouchProbe2 can be started respectively in two

independent DMC_ TouchProbeCyclically instructions.

© The position capture error occurs if the axis runs out of position range. To avoid this, ensure the

function block must be in the enable status before the axis moves out of the range.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD

(Error Code) to check

¢ Example

Example 1: This example illustrates how to use DMC_TouchProbeCyclically in the CONTRL_MODE

the problem.

mode.
MC_Power_0 MC_MoveVelocity_0
TRUE MC_Power MC_MoveVelocity
H—{ F————————"@x END EN ENO
SM Drive ETC Delta ASDA A2 —anis Status [~ SM Drive ETC Delta ASDA AZ —Haxis InVelocity
Enable bRegulatorRealState — —Execute Busy
bRegulatorOn bDriveStartRealState 5 —Velocity CommandAborted
bDriveStart Busy [~ 1000 —Rcceleration Error
Error — 1000 —{Deceleration ErrorID
ErrorID — 10000 —Jerk
MC_DIRECTION.positive —|Direction

TRUE EXECUTE
{ [ EN ENO[—
DMC_Trigger.eFastLatching := DMC_LATCH MODE.CONTRL_MCDE;
DMC_Trigger.iCtrlTriggerSoure := 1; (*0:3et l:iact*®)
DMC_Trigger.iCtrlTriggerNumber := 2; (*¥0:rsing 1:faling 2:811%)
DMC_Trigger.bInput := E1;
DMC TouchProbeCyclically 0
TRUE DMC TouchPrebeCyclically
{ [ EN ENO——
3M_Drive ETC_Delta_ASDA A2 —SAwis bTouched —
DMC_Trigger —= TriggerInput bBusy
—|bEnable bCommandAborted —
—bWindowCnly bError
—lrFirstPosition dwErrorID —
—|lrLastPosition 1rRecordedPosition —
n . .
Timing Diagram
Axis

fActPosition

R ecordedPositicn |

ODMC_T ouchProbeCyclically

blnput
bEnable
bTouched I
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® DMC_TouchProbeCyclically specifies CONTRL_MODE and uses the rising edge or
falling edge as the trigger signal with the actual position of the axis (fActPosition) as
the reference position.

® When the signal source binput of Triggerinput is triggered in CONTRL_MODE mode
and the state of binput changes, the function block will record the actual position of
the current axis, and bTouched will remain TRUE for one period.

© Example 2: The example illustrates how to use DMC_TouchProbeCyclically by using SSI Encoder as
the signal source in CONTRL_MODE.

TRUE EXECUTE

[ EN ENO
DMC Trigger.eFastLatching := DMC LATCH MODE.CONTRL_MODE;
DMC_Trigger.iCtrlTriggerSoure := 1; (*0:set l:act*)

DMC Trigger.iCtrlTriggerNumber := 2; (*0:rsing l:faling 2:all¥)
DMC_Trigger.bInput := El;

DMC TouchProbeCyclically 0

TRUE DMC TouchProbeCyclically
[ EN - ENO——
Encoder Axis 551 —nxis bTouched [~
IMC Trigger —= TriggerInput bBusy
—|bEnable bCommandiborted —
—bWindowOnly bError —
—|lrFirstPosition dwErrorID —
—{lrLastPosition lrRecordedPosition —

" Project tree setting

4 suiltin_1O (Builtin_IO)
13 oo (010)
SSI_Encoder (SSI_Encoder)
& Encoder Axis SSI

® Timing Diagram

Trigger
E1

Axiz

fActPosition /

DNC_TouchProbeCyclically
bEnable

bTouched | I ‘ |

bBusy

IR ecordedPosition 41—'—’—.7

1. Select SSI Encoder as the signal source for DMC_TouchProbeCyclically.

1

2. Add an SSI Encoder to the device tree and then connect the SSI Encoder to the
AX-308 module. For wiring, refer to 2.2.4 CPU Module Input and Output Terminals in
AX-3 Series Operation Manual.

3. When binput of Triggerinput is triggered, DMC_TouchProbeCyclically will record the
position of the current SSI Encoder.

© Example 3: The example illustrates how to use DMC_TouchProbeCyclically with Pulse Encoder as
the signal source in CONTRL_MODE mode.
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ENOC

TRUE EXECUTE
I [ EN
DMC_Trigger.eFastlatching := DMC_LATCH_MODE.CONTRL_MODE:
DMC_Trigger.iCtrlTriggerSoure := 1; (*0:set l:act¥*)
DMC_Trigger.iCtrlTriggerNumber := 2;(*0:rsing l:faling 2:all¥*)
DMC_Trigger.bInput := El;
DMC_TouchProbeCyclically 0
TRUE DMC TouchProbeCyclically
1 [ EN . ENO
Encoder_ Axis —axis bTouched
DMC_Trigger —iTriggerInput bBusy
—|bEnable bCommandAborted
—|bWindowOnly bError
=|1rFirstPosition dwErrorlID
—{1lrLastPosition 1rRecordedPosition
DFB_HCnt_0
TRUE DFB_HCnt
{ [ EN a ENO——
Cnt —SCounter bValid
TRUE —bEnable bBusy —
bError [~
ErrorID
diCounterValue

" Project tree setting

[ Buitin_IO (BuiltIn_IO)
(@ oo (10)
K <Empty>
= [{ Ppulse_Encoder (Pulse_Encoder)

41H cnt(cnt)
& Encoder_Axis (Encoder_Axis)

® Timing Diagram

Trigger

Axis

BctPosition ___*_'—————-———‘___‘_____

DMC_TouchProbeCyclically

bEnabl=

bTouched

bBusy |
IrR=corde dPosition —I—'—l—.—

1. Select Pulse Encoder as the signal source for DMC_TouchProbeCyclically.

2. Add a Count to the device tree (here is Count 1), and then add DFB_HCnt to the
program to read the value of the Pulse Encoder. At last, connect the Pulse Encoder.
For wiring, refer to Section 2.2.4 CPU Module Input and Output Terminals in AX-3
Series Operation Manual.

3. When binput of Triggerinput is triggered, DMC_TouchProbeCyclically will record the

position of the current Pulse Encoder.

© Example 4: The example illustrates how to use DMC_TouchProbeCyclically in DRIVE_MODE.
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MC_MoveVelocity_ 0

MC_Fower_0
TRUE MC Power

1 [ EN - ENO
IEM Drive ETC Delta_ ASDA A2 —Haxis Status
TRUE —|Enable bRegulatorRealState
TRUE —{bRegulatorOn bDriveStartRealState
TRUE —{bDriveStart Buay
Error
ErrorID

SM_Drive ETC_Delta ASDA Az —2
5|

1000 —

1000 —

10000 —
MC_DIRECTION.positive —

ER ENQ
Axisz InVelocity
Execute Busy
Velocity CommandAborted
Acceleration Error
Deceleration ErrorID
Jerk

Direction

MC MoveVelecity

= D“_]
=
=g

EN
DMC_Trigger.iTriggerNumber

EXECUTE

= 0;(*0:TF0,1:TP1%)

ERO—

DMC_Trigger.iCtrlTriggerNumber

= 0;(*0:r3ing 1:faling 2:all¥*)

DMC_Trigger.eFastLatching := DMC_LATCH MODE.DRIVE_MODE:
DMC_TouchProbeCyclically_0
TRUE DMC_TouchProbeCyclically
11 EN - ENO——
SM_Drive ETC Delta ASDA A2 —SAxis bTouched
DMC_Trigger — TriggerInput bBusy —
—|bEnable bCommandAborted —
—bEWindowOnly bError —
—|1rFirstPosition GwErrorID —
—|lrLastPosition 1rRecordedPosition —

® Wiring figure

Sensor

" The trigger signal comes from DI13 of extension Dls of the servo drive’s CN7.

" In this example, the TouchProbe 1 trigger is taken as an example and so the
photoelectric switch is connected to DI13. If the TouchProbe 2 trigger is selected, the
photoelectric switch should be connected to DI14.

® Timing Diagram

fActPositio

bTouche

bBusy

IrRe cordedPosition :

Axis

n

DMC_Touc hP robeCyclica lly

bE na ble

: |
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~ (326t [JCHB [0n] riorm bt [JGHe foan] can 2

o TENE P Index sub
: = T = EEENE - O
5il: I 651 T 000 D i
\3395309393503803  Touch probe pos1 value(60BAh)

® DMC_TouchProbeCyclically specifies DRIVE_MODE with TouchProbe 1 which is
triggered by the rising edge signal.

® When the switch trigger occurs, the drive records the current position, sends it back
to the controller and stores it in the function block IrRecordedPosition. bTouched will
remain TRUE for one period.

® In DRIVE_MODE, the drive continuously records the current position in real time.
Therefore, the recorded position will be earlier than the actual feedback position of
the controller.

¢ Supported Devices

© AX-series motion controller
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2.2.2.23 DMC_CAMBounds

DMC_CAMBounds inputs the maximum velocity and acceleration of the master axis in the cam table to predict the
maximum and minimum values of the slave axis' position, velocity, and acceleration when it is following the master

axis.
FB/FC Instruction Graphic Expression ST Language

FB DMC_CAMBou DMC_CAMBounds_instance(

nds DMC_CAMBounds CAM: =
—cam bDonef— T
—|bExecute bBusyl— | PEXxecute: =,
—IrMasterVelMax bErrork— | IrMasterVelMax: =,
—IrMasterAu:u:Max ErrorIDf— IrMasterAccMax: = ,
—IrMasterscaling [rMaxPosfF— o
—Irslavescaling IrMinPosf— | IMasterScaling: =,
IrMax\V'el— | IrSlaveScaling: =,
IrMinyel— -
[rMaxtccD ec— bDone=>,
IrMinAccDeck— | bBuUsy=>,
bError=> ,
ErrorID=>,
IrMaxPos=>,
IrMinPos=> ,
IrMaxVel=>,
IrMinVel=>,
IrMaxAccDec=> ,
IrMinAccDec=> );
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IE:) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute changes (FALSE)
from FALSE to TRUE.

IrMasterVelMax Expected maximum LREAL Positive or 0 (1) bExecute and bBusy are
velocity of the master TRUE.
axis (User unit/sec)

IrMasterAccMax Expected maximum LREAL Positive or 0 (1) bExecute turns to TRUE
acceleration of the and bBusy is FALSE.
master axis (User
unit/secz)

IrMasterScaling The scaling factor of the |[LREAL Positive (1) bExecute turns to TRUE
master axis and bBusy is FALSE.

IrSlaveScaling The scaling factor of the |[LREAL Positive (1) bExecute turns to TRUE
slave axis and bBusy is FALSE.

¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the calculation is BOOL TRUE/FALSE (FALSE)
complete
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
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Name Function Data Type Output Range (Default Value)
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Appendix for descriptions.
IrMaxPos The maximum position of the LREAL Positive, negative, or 0 (0)
slave axis (User unit)
IrMinPos The minimum position of the LREAL Positive, negative, or 0 (0)
slave axis (User unit)
IrMaxVel The maximum velocity of the LREAL Positive, negative, or 0 (0)
slave axis (User units/sec)
IrMinVel The minimum velocity of the LREAL Positive, negative, or 0 (0)
slave axis (User units/sec)
IrMaxAccDec | The maximum acceleration and | LREAL Positive, negative, or 0 (0)
deceleration of the slave axis
(User units/sec2)
IrMinAccDec The minimum acceleration and LREAL Positive, negative, or 0 (0)
deceleration of the slave axis
(User units/secz)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The trigger signal is TRUE and axis position
recording is Complete_ i bExecute turns to FALSE
® When bExecute is FALSE but bDone
turns to TRUE, bDone will remain
TRUE for one cycle and then change
to FALSE.
bBusy bExecute turns to TRUE.
® bDone turns to TRUE.
® bErrorturns to TRUE.
bError An error occurs during the execution of the bExecute turns to FALSE.
instruction or the input value of the instruction
ErroriD .
is incorrect.
dMaxPos Update values after calculation completes. The value goes to zero when bExecute turns
dMinPos to FALSE.
dMaxVel
dMinVel
dMaxAccDec
dMinAccDec
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® Timing Diagram of Output Parameter Changes

hExecute

hDone : 5

bBu Sy !

bErrar | ‘ ! !

Irh P oS i Dsts

IthdinPos \ Dsts i

[rhd i el A DOsts
_ Y a—
[ i e i Dsta b
o, |
I aaccDes { Dsta \
! — ]
IrhdinAccDec k’i Dsta t
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
CamTable | The specified MC_CAM_REF* MC_CAM_REF When bExecute is TRUE
cam table

*Note: MC_CAM_REF (FB): Basic cam
® Function

© DMC_CAMBounds is used to check whether the user-defined cam table curve is correct. Use the
maximum velocity, acceleration, and deceleration limit of the master axis to calculate the maximum
(minimum) position, deceleration, and acceleration of the slave axis.

© This function block supports the following two cam formats:

" XYVA
® Two-dimensional point array

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

The example shows the use of DMC_CAMBounds.
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© Cam table:
o T
P
1
L position i}
T 2 4 E: 100 120 140 180 180 200 220 240 260 280 360 320 340
1T§ S
|\§ L masterposition [u
‘% 2 4« & 100 120 140 180 180 200 220 240 2 280 300 320 340
o
01
e S — master position [}
&l 2 Ll 8t 160 120 140 180 180 260 220 2 260 2§0 0 320 340
0145 R
-
g N —
§ 2 L 8 100 120 140 180 180 260 220 240 260 280 360 320 340
-0.
00t
0.
DMC CAMBounds 0
TRiE DMC CAMBounds
Cam —ScaM bDone =
= DbExecute bEuay ~ Rydtad
100 —{1rMasterVelMax bError ~ [Rafa
0 —lrMasterhccMax ErrorID— |OMC_NO ERR
1 —lrMasterScaling lrMaxFos — 258 3
1 —1rSlaveScaling 1rMinPFos — -0.766 F
1rMaxVel —
LrMinVel —
1rMaxhccDec — 1_2E+03
1rMinkeocDec — | —1.45E+03 k

© Timing Diagram

Master
Position
Velocity 4y

Acceleration

Slave IMaxPos=258

Position iMinPos=0.766

o NN LN\ MaxveE0 s N
Velocity _

IMinVel=443.7
IMaxAcc=1200.1
0o~ N~ AN~ N
Acceleration

IMinAcc=-1450.0

From the oscillogram, you can see that the maximum and minimum positions, velocity, and
acceleration of the slave axis are consistent with the output of the DMC_CAMBounds.
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® Supported Devices

© AX-series motion controller
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2.2.2.24 DMC_AddAxisToGroup

DMC_AddAxisToGroup adds a single axis to the axis group.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_AddA i DMC_AddAxisToGroup_instan
DMC_AddAxisToGroup
xisToGroup | —jaxisGrowp bbonet— | ce(
—Axis bBusyf— X
—bExecute bErrarf— AXISGFOUp: =,
—{udildentInGroup ErrorIDf— .
Axis: =,
udildentinGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=> ,
ErrorID=>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IE:) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute changes (FALSE)
from FALSE to TRUE.
udildentinGroup Where the axis to be UDINT 1-6 (1) When bExecute isTRUE,
added in the axis group the parameters of
udildentinGroup are
updated.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the single axis is BOOL TRUE/FALSE (FALSE)
added
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Appendix for descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The single axis is added.

® bExecute turns to FALSE.

® bError turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bBusy bExecute turns to TRUE.
® bDone turns to TRUE.
® bErrorturns to TRUE.
bError An error occurs during the execution of | bEexcute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
ErrorlD ) L
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bErrar

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

AxisGroup |The DMC_AXIS_GROU | DMC_AXIS_GROUP_REF bExecute turns to TRUE and
specified P_REF L bBusy is FALSE
axis group

Axis The AXIS_REF_SM3*2 AXIS_REF_SM3 bExecute turns to TRUE and
specified bBusy is FALSE
axis

*Note:

1. DMC_AXIS_GROUP_REF (FB): All axis group function blocks for an axis group contain this variable, which
works as the starting program for function blocks.

2. AXIS_REF_SM3 (FB): All function blocks for an axis group contain this variable, which works as the starting
program for function blocks.

® Function

© This function is supported by DL_MotionControl V1.2.0.0 or later.

© Adds the axis to the axis group.

° If an axis already exists in udildentInGroup, it will be overwritten.

© The axis group state must be Disabled to run this function block.
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© The udildentInGroup settings for DIADesigner-AX axis group is as follows:

Devices

* o X

5} DeltaAxisGroup X

= [ Untitled12
= [ Device (AX-308EAOMA1T)
@ Hardware Configuration
= A Network Configuration
A EtherCAT Filter
=-E)) PLC Logic
= 1} Application
[ 187} DeltaAxisGroup |
Library Manager
[Z] motion_PRG (PRG)
[£] PLc_PRG (PRG)
= 5{5 Task Configuration
= 38 EtherCAT _Task
& Motion_PRG
= 73 MainTask
8] pLc_PRG
6? Trace

4 Kinematic
Configuration

Following Axis

Axis Z
Axes Group

/

‘////———————r—————b Axis Y
-

Axis X

Axis X: 1
AxisY: 2

AxisZ: 3

Following Ratio
Axis A: 4
AxisB: 5

» Axes Group Axis C: 6

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD

(Error Code) to check the problem.

© For the error codes and troubleshooting methods, refer to Appendix of this manual.

¢ Example

This example shows how to use DMC_AddAxisToGroup to add a single axis at a specified position within

an axis group.

IMC_ AddAxisToGroup 0

DMC AddAxisToGroup
EN -
DeltanisGroup-iijisGroup
SM Drive Virtual 6 —JAxis
—bExecute

6 —udiTdentInGroup

ENO

bDone
bBusy
bError
ErrorID

© Enter the name of the single axis that you want to add, and then enter 6 in udildentInGroup.

© When DMC_RemoveAxisFromGroup.bExecute is TRUE, the SM_Drive_Virtual_6 will be configured

in axis position 6 in the axis group.

© When DMC_RemoveAxisFromGroup.bDone is TRUE, the axis has been configured at the specified

position in the axis group.
® Supported Devices

© AX-series motion controller
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2.2.2.25 DMC_RemoveAxisFromGroup

The DMC_RemoveAxisFromGroup removes a single axis from an axis group.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Remo i DMC_RemoveAxisFromGroup_i
DMC_RemoveAxisFromGroup
veAxisFrom —[pserow ?3%32:: nstance(
Group —{bExecute EbErrIo[;: AxisGroup: =,
Axis: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IEZ) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute changes (FALSE)
from FALSE to TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the single axis is BOOL TRUE/FALSE (FALSE)
removed
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErroriD Records the error code. Refer to DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Appendix for descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The single axis is removed.
® bExecute turns to FALSE.
® bError turns to TRUE.
bBusy bExecute turns to TRUE.
® bDone turns to TRUE.
® bError turns to TRUE.
bError An error occurs during the execution of | bExecute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
ErrorID , L
instruction is incorrect.
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® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

AxisGroup |The DMC_AXIS_GROU | DMC_AXIS_GROUP_REF When bExecute turns to TRUE
specified P_REF ! and bBusy is FALSE
axis group

Axis The AXIS_REF_SM3*2 AXIS_REF_SM3 When bExecute turns to TRUE
specified and bBusy is FALSE
axis

*Note:

1. DMC_AXIS_GROUP_REF (FB): All axis group function blocks for an axis group contain this variable, which
works as the starting program for function blocks.

2. AXIS_REF_SM3 (FB): All function blocks for an axis group contain this variable, which works as the starting
program for function blocks.

¢ Function
© This function is available for DL_MotionControl V1.2.0.0 or later.
© Removes the specified axis from the axis group.
© The axis group state must be Disabled to run this function block.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

© For the error codes and troubleshooting methods, refer to Appendix of this manual.

¢ Example

This example shows how to use DMC_RemoveAxisFromGroup to remove an axis from an axis group.
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5" DeltaxisGroup x
A Kinematic
Configuration
Axis 2
Axes Group
7 o X: (Confiqure) | SM_Drive_Virtual
DMC_RemoveAxisFromGroup_0
Rods ¥: (Configure) | SM_Drive_Virtual_1 DMC_RemoveAxisFromGroup
+ Axis Y -
o 2: (Configure) | SM_Drive_Virtual_2 EN ENO—
Axis. : DeltaAxisGroup —= AxisGroup bDone -
SM_Drive Virtual_5 —SAxis bBuasy [~
Following Axs
hawing Fosoming Rato —bExecute bError -
Aods A: (Configure) | SM_Drive_Virtual_3 ErroriD[-
Aods B: (Configure) | SM_Drive_Virtual_4
+ Axes Group IA)ui C: (Configue) | SM_Drive_Virtual_5 / |

© Enter the name of the single axis that you want to remove, and then run
DMC_RemoveAxisFromGroup.bExecute. When bDone turns to TRUE, the single axis has been
removed.

¢ Supported Devices

© AX-series motion controller
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2.2.2.26 DMC_UngroupAllAxes

DMC_UngroupAllAxes removes all axes in the axis group.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Ungro SFIC UrgronsAllines DMC_UngroupAllAxes_instan
upAllAxes —|AxisGroup bDonef— Ce(
—{bExecute bBusy— .
berror— | AXisGroup: =,
ErrorlDf—
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
® Inputs
Setting Val
Name Function Data Type (DifaI:Ig: V:Iz:) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute changes (FALSE)
from FALSE to TRUE.

® Outputs
Output R
Name Function Data Type (D:f::l ¢ VZTS:)
bDone TRUE when the single axis is removed BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bBusy bExecute turns to TRUE.
® bDone turns to TRUE.

® bError turns to TRUE.

bError An error occurs during the execution of | bEexcute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
instruction is incorrect.

ErrorlD

bDone The axes are removed.
® bExecute turns to FALSE.

® bError turns to TRUE.
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® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGroup |The DMC_AXIS_GROU |DMC_AXIS_GROUP_REF bExecute turns to TRUE and
specified P_REF ! bBusy is FALSE.
axis group

*Note: DMC_AXIS_GROUP_REF (FB): All axis group function blocks for an axis group contain this variable, which
works as the starting program for function blocks.

® Function

© Remove all axes in the axis group.

© The axis group state must be Disabled to run this function block.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

© For the error codes and troubleshooting methods, refer to the Appendix of this manual.

¢ Example

This example shows how to use DMC_UngroupAllAxes to remove all single axes from an axis group.
OMC_UngroupfAllAxes 0

DMC TngroupAll Axes
EN ENO——
Deltadxi=sGroup —HﬁxisGraup bDone —
—bExecute bBusy —
bError —
ErrorID—

© Enter the name of the single axis that you want to remove, and then run
DMC_UngroupAllAxes.bExecute. When bDone turns to TRUE, all axes in the axis group are

removed.
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® Supported Devices

© AX-series motion controller
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2.2.2.27 DMC_GroupPower

DMC_GroupPower enables, disables, or quick stop axes in an axis group.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_Group DMC_GroupPower _instan
DMC_GroupPower
Power —ExisGbrloup bgtatus— ce(

—bEnable Busyp—

—{bRegulatoron bErro};— AxisGroup: =,

—bDriveStart ErrorlDf— bEnable: = ,
bRegulatorOn: =,
bDriveStart: =,
bStatus=>,
bBusy=>,
bError=> ,

ErrorID=>, );
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IE:) Timing to Take Effect
bEnable Runs the instruction BOOL TRUE/FALSE -
when bEnable changes (FALSE)
from FALSE to TRUE.
bRegulatorOn Enables the power BOOL TRUE/FALSE Only when bEnable=TRUE
(FALSE)
bDriveStart Disables the quickstop BOOL TRUE/FALSE Only when bEnable=TRUE
mechanism. (FALSE)
¢ Outputs
. Output Range
N F Data T
ame unction ata Type (Default Value)
bStatus TRUE when all axes in the axis group are | BOOL TRUE/FALSE (FALSE)
enabled
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bStatus bRegulatorRealState and
bDriveStartRealState turn to TRUE and
all axes in the axis group are turned on

and enter a movable state.

® bRegulatorRealState and
bDriveStartRealState turn to FALSE.

® bError turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bBusy bEnable turns to TRUE.
® bEnable turns to FALSE.

® bError turns to TRUE.

bError An error occurs during the execution of | bEnable turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
instruction is incorrect.

ErrorlD

® Timing Diagram of Output Parameter Changes

bEnable

bRegulatorOn

bDriveStart

bStatus

bBusy

bErmor

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

AxisGroup | The specified |DMC_AXIS_GR |DMC_AXIS _GROUP_REF bEnable turns to TRUE and
axis group OUP_REF bBusy is FALSE.

*Note: DMC_AXIS_GROUP_REF (FB): All axis group function blocks for an axis group contain this variable, which
works as the starting program for function blocks.

® Function

© This function supported by DL_MotionControl V1.2.0.0 or later.

° DMC_GroupPower enables on all single axes in the axis group without affecting the axis group
status. If the axis group status was GroupDisabled, it remained GroupDisabled after using
DMC_GroupPower.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

© For the error codes and troubleshooting methods, refer to Appendix of this manual.

¢ Example

This example shows how to use DMC_GroupPower to enable all axes in an axis group.
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DMC_GroupPower_0

DMC GroupPower

DeltelkxisGroup —— AxisGroup

EN EHC
bStatus

— bEnakle bBBuay
—bRegulatorln bError
—bDriveStart ErrorID

© Enter the name of the axis group that you want to enable, and then run
DMC_GroupPower.bRegulatorOn. When bStatus turns to TRUE, all axes in the axis group can be

enabled.

® Supported Devices

© AX-series motion controller
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2.2.2.28 DMC_GroupSetOverride

DMC_GroupSetOverride changes the velocity of the axis group motion by override control factor.

FB/FC Instruction Graphic Expression ST Language
FB DMC_Group _ DMC_GroupSetOverride_insta
DMC_GroupSetOverride
SetOverride | —axisGrow bEnabled— | nce(
—bEnable bBusyp—
—IrVelFactor berori— | AXisGroup: =,
—Ir&ccFactor ErrorlDf—
—{IrerkFactor bEnable: =,
Ir'VelFactor: =,
IrAccFactor: =,
IrJerkFactor: =,
bEnabled=>,
bBusy=>,
bError=>,
ErroriD=>);
® Inputs
Setting Val
Name Function Data Type (DifaI:Ig: V:Iz:) Timing to Take Effect
bEnable The instruction will run BOOL TRUE/FALSE -
when bEnable changes (FALSE)
from FALSE to TRUE.
Ir'VelFactor Override control velocity |LREAL 0.0-5.0 (1.0) When bEnable is TRUE,
factor IrVelFactor will be updated.
IrAccFactor Override control LREAL 0.0-1.0 (1.0) When bEnable is TRUE,
acceleration and IrAccFactor will be updated.
deceleration factor
(Reserved)
IrderkFactor Override control jerk LREAL 0.0-1.0 (1.0) When bEnable is TRUE,
factor (Reserved) IrderkFactor will be
updated.
® Outputs
. Output Range
N F Data T
ame unction ata Type (Default Value)
bEnabled TRUE when the factor is successfully set BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the instruction | BOOL TRUE/FALSE (FALSE)
ErrorlD Records the error code. Refer to Appendix for DMC_ERROR* DMC_ERROR
descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bEnabled bEnable turns to TRUE and the factor is
successfully set. ® bEnable turns to FALSE.

® bError turns to TRUE.

bBusy bEnable turns to TRUE.

® bEnable turns to FALSE.

® bErrorturns to TRUE.
bError An error occurs during the execution of | bEnable turns to FALSE. (Error Code is
ErrorlD the instruction or the input value of the | cleared.)

instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bEnable

bEnabled

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGroup |The DMC_AXIS_GROU |DMC_AXIS_GROUP_REF bEnable turns to TRUE and
specified P_REF bBusy is FALSE.
axis group

*Note: DMC_AXIS_GROUP_REF (FB): All axis group function blocks for an axis group contain this variable, which
works as the starting program for function blocks.

® Function

© This function supported by DL_MotionControl V1.2.0.0 or later.

© When bEnable is TRUE, the override control factor will be continuously updated. When bEnable is
FALSE, the override control factor remains at the last updated value.

© When IrVelFactor is 0, the current axis group motion will stop, but the axis group status will not
change. After switching to a non-zero value, the motion will be continued.

© The factor of this function block does not effect the DMC_GroupStop and the deceleration and stop of
ErrorStop.
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© The acceleration and deceleration velocity of this function block are based on the current motion
command of the axis group.

® If DMC_MovelLinearAbsolote acceleration and deceleration is set to 100, the override control
will perform the acceleration and deceleration changes at 100.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

© For the error codes and troubleshooting methods, refer to Appendix of this manual.

¢ Example

This example shows how to use DMC_GroupSetOverride to change the velocity during axis group motion.

[MC MovelinearRelatiwve 0O: DMC MovelinearRelative;
DMC GroupSetOverride 0: DMC GroupSetOwerride;

Distance: ARRAY [0..5] OF LREAL := [2(l0000), 4{0.0)]:
Velocity: LEEAL := 10007
Aeoeceleration: LREAL := 10007
Deceleration: LREAL := 1000;
Jerk: LREAL := 0;
IMC_MowveLinearRelative 0
DMC MovelinearRelative
EN ENCG—
DeltalxisGroup —HﬁxisGroup bDone —
—bExecute bBusy —
Distance — Distance blActive —
Velocity —]lrVelocity bCommandAborted —
Acceleration — lrAcceleration bError —
Deceleration —|lrDeceleration ErrorID —
Jerk —|lrderk
—CoordSyatem
—|BufferMode
—|TransitionMode
— PlanningPriority

DMC_GroupSetOverride 0

DMC_ GroupSetOverride
EN ENQ—
DeltalAxisGroup —HAxisGroup bEnabled —
—bEnable bEBusy —
0.5 —|1lrVelFactor bError —
0 —lrAccFactor ErrorID
0 —lrJderkFactor

© Timing Diagram
Groupfogs
Ve locity

OMC_MovelinearRelafive

bExecuE
DM C_GroupSetOverride

bEnskl=

bEnabed

bBusy
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1. When DMC_MovelinearRelative.bExecute starts, the axis group runs at the velocity of
1000 set by DMC_MovelLinearRelative.IrVelocity.

2. At this time, DMC_GroupSetOverride.bEnable is TRUE, and then
DMC_GroupSetOverride.lrVelFactor is set to 0.5. The axis group velocity is 1000
* 0.5 = 500. The axis group will continue to run at the deceleration of 500 set by
DMC_MovelinearRelative.

® Supported Devices

© AX-series motion controller
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2.2.2.29 DMC_GetCamSlaveData

DMC_GetCamSlaveData gets the slave axis data in a cam table according to the master axis position set.

FB/FC | Instruction Graphic Expression ST Language
FB DMC_GetCa DMC_GetCamSlaveData_instance(
DMC_GetCamSlaveData
mSlaveData CamTable beusyl— | CamTable :=,
peneole =11 | bEnable =,
IrCamSlavePositionf— | [FCamPos :=,
IrCamSlaveVelocityf—
IrCamSlaveAccelerationf— bBusy =>,
bError =>,
ErrorlD =>
[rCamSlavePosition =>
IrCamSlaveVelocity =>
IrCamSlaveAcceleration =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IE:) Timing to Take Effect
bEnable Runs the instruction BOOL TRUE/FALSE -
when bEnable changes (FALSE)
from FALSE to TRUE.
IrCamPos Cam master axis position | LREAL Positive or 0 (0) bEnable changes from
(User Unit) FALSE to TRUE.
¢ Outputs
. Output Range
N Funct Data T
ame unction aia Type (Default Value)
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)
IrCamSlavePosition Cam slave axis position LREAL Positive, negative, or 0
(0)
IrCamSlaveVelocity Cam slave axis velocity ratio LREAL Positive, negative, or 0
(0)
IrCamSlaveAcceleration Cam slave axis acceleration ratio |LREAL Positive, negative, or 0
(This feature is not available (0)
when CamTable Type is one/two
dimension)

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bBusy

bEnable turns to TRUE.

bError turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bError An error occurs during the execution | When bEnable turns to FALSE (Error Code
of the instruction or the input value of | is cleared.)

ErrorlD , L
the instruction is incorrect.

IrCamSlavePosition Update information when bEnable is | Will not update information when bEnable is
TRUE. FALSE.

IrCamSlaveVelocity Update information when bEnable is | Will not update information when bEnable is
TRUE. FALSE.

IrCamSlaveAcceleration Update information when bEnable is | Will not update information when bEnable is
TRUE. FALSE.

® Timing Diagram of Output Parameter Changes

bEnable

bBusy

bEmor

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable |The MC_CAM_REF* MC_CAM_REF bEnable turns to TRUE.
specified
cam table

*Note: MC_CAM_REF (FB): User-defined cam table parameters.
® Function

© This function is supported by DL_MotionControl V1.2.3.0 or later.

© By entering the master position in the function block, you can get the slave axis position
(IrCamSlavePosition), the slave axis velocity ratio (IrlCamSlave Velocity), and the slave axis
acceleration ratio (IrCamSlaveAcceleration) of the specified cam table.

© When the type of cam table is polynomial (XYVA Type), you can get complete information. If the type
is a one-dimensional table of slave positions or a two-dimensional table of related master and slave
positions, the function block does not provide information about the acceleration ratio of the slave axis
(IrCamSlaveAcceleration).

© When the cam table slave axis starts and ends at the same position, the velocity and acceleration will
both be NaN.

® Troubleshooting
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© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

© For the error codes and troubleshooting methods, refer to Appendix of this manual.

¢ Example

This example shows how to use DMC_GetCamSlaveData function block to get the master axis position and
the corresponding position of the slave axis in the cam table.

DMC_GetCamSlaveData 0

DMC GetCamSlaveData

Cam —S CamTable bBusy =

TRUE = bEnable bError =

180 —1rCamPos ErrorID —

lrCamSlavePFosition — &

1rCamSlaveVelocity [—

4 H B
Jk B
B

1rCamSlavelcceleration —

© Timing Diagram
Axis Positon
180

Master o

360

Slave ¢

" The figure above shows the changes of the master and slave axis when the cam table runs
for a cycle.

® Input 180 for DMC_GetCamSlaveData.lrCamPos (master axis position is 180). When the
master axis runs to 180, the slave axis position will be 360.

® Supported Devices

© AX-series motion controller
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2.2.2.30 DMC_GetDeltaServoDriveError

DMC_GetDeltaServoDriveError only reads the current errors of Delta's servo panel.

FB/FC Instruction Graphic Expression ST Language
FB DMC_GetDeltaS DMC_GetDeltaServoDriveError
. DMC_GetDeltaServoDriveError .
ervoDriveError s hvalidl— | _instance(
—bEnable bBusy— Axis'=
bErrarf— Y
Errorin}— | bEnable:=
ServoDriveErrarf— bValid=>
bBusy=>,
bError=>,
ErrorID=>,
ServoDriveError=>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IEZ) Timing to Take Effect
bEnable Runs the instruction BOOL TRUE/FALSE -
when bEnable changes (FALSE)
from FALSE to TRUE.
® Outputs
. Output Range
N F Data T
ame unction ata Type (Default Value)
bValid TRUE when read normally BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErroriD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)
ServoDriveError Show the Delta servo panel errors | DWORD DWORD (0)

*Note: DMC_ERROR: Enumeration (Enum)

® Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bValid bEnable turns to TRUE.
® bEnable turns to FALSE.
® bErrorturns to TRUE.
bBusy bEnable turns to TRUE.
® When bEnable turns to FALSE
® When bError turns to TRUE
bError An error occurs during the execution of bEnable turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
ErrorlD , L
instruction is incorrect.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

ServoDriveError Update information when bEnable is TRUE. | Will not update information when bEnable is
FALSE.

® Timing Diagram of Output Parameter Changes

bEnable

bValid

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The AXIS_REF_SM3* AXIS_REF_SM3 bEnable turns to TRUE and
specified bBusy is FALSE.
axis

*Note: AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program for
the function block.

® Function
© This function block is supported by DL_MotionControl V1.3.4.0 or later.
© Can only read the panel alarm code of Delta servo.
© The alarm code of the ASDA panel is displayed in hexadecimal.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

© For the error codes and troubleshooting methods, refer to the Appendix of this manual.

¢ Example

This example shows how to read error codes on the servo panel by DMC_GetDeltaServoDriveError.
DMC_GetDeltaServoDriveError 0

| DMC GetDeltaServoDriveError
U

SM Drive ETC Delta ASDA A2 —axis bValid p=
pyluofl = bEenable bBusy ~ iy
bError =
ErrorID
ServoDriveError —

© When the servo encounters the negative limit of the hardware, the panel reports AL0O14 and the
function block reads 0x014.
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® Supported Devices

© AX-series motion controller
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2.2.2.31 DMC_GetCamMasterData

DMC_GetCamMasterData gets the master axis data in a cam table according to the slave axis position set.

FB/FC Instruction Graphic Expression ST Language
FB DMC_GetCam S GG TiasterDats DMC_GetCamMasterData_instance(
MastereData —|Gemrable oo~ | CamTable:=,
::jr?;ernc;te E':rEorrrID[;: alrData:=,
—uiSize uiCountf— bExeCUte:= ,
IrCamY:=,
uiSize:=,
bDone=> ,
bBusy=>,
bError=> ,
ErrorlD=>,
uiCount=>);
® Inputs
Setting Val
Name Function Data Type (DifaI:Ig: V:Iz:) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute changes (FALSE)
from FALSE to TRUE.
IrCamY Cam slave axis position | LREAL Positive (0) bExecute changes from
(User Unit) FALSE to TRUE and bBusy
is FALSE.
uiSize The number of the UINT Positive (0) bExecute changes from
corresponding master FALSE to TRUE and bBusy
axis positions is FALSE
¢ Outputs
. Output Range
N F Data T
ame unction ata Type (Default Value)
bDone The trigger signal is TRUE and the |BOOL TRUE/FALSE (FALSE)
axis position is recorded.
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to DMC_ERROR* DMC_ERROR
Appendix for descriptions. (DMC_NO_ERROR)
uiCount The actual number of the master UINT UINT positive
axis positions

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The number of corresponding or all
master axis positions is obtained. ® bExecute turns to FALSE
® bErrorturns to TRUE
bBusy bExecute turns to TRUE.
® bDone turns to TRUE.
® bErrorturns to TRUE.
bError An error occurs during the execution | bExecute turns to FALSE. (Error Code is
of the instruction or the input value of | cleared.)
ErrorID . .
the instruction is incorrect.
ServoDriveError Update information when bExecute | bExecute turns to FALSE.
is TRUE.

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable | The specified MC_CAM_REF* MC_CAM_REF (cannot be | bExecute turns to TRUE.
cam table empty)
alrData The ARRAYT[*] OF ARRAYT[*] OF LREAL bExecute turns to TRUE.
corresponding LREAL (cannot be empty)
master axis
position

*Note: MC_CAM_REF (FB): User-defined cam table parameters.

® Function

© This function is supported by DL_MotionControl V1.4.1.0 or later.

© The number of the master axis positions will be stored in the input/output parameter alrData, and the
size can be defined within the limits of uiSize matrix.

© When entering a position that is not in the cam table for IrCamY, this function block will report an
error.
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© uiCount is the number of the master axis positions based on the slave axis position, and this number
will not exceed the number set by uiSize.

® For example, uiCount = 2, if alrData is [0,100,0,0], it means that the master axis position that
meets the slave axis position is 0 and 100 respectively.

© This function block is not recommended for use in EtherCAT Tasks.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

© For the error codes and corresponding troubleshooting methods, refer to Appendix of this manual.

® Example

This example shows how to use DMC_GetCamMasterData function block to get the master axis position in
the cam table.

° XYVA-Cam table

X Y Vv A ] Segm..
0 0 -5 5 0
Poly5
120 120 -5 -4,5 0
Poly5
240 240 1 0 0
Poly5
360 360 -5 = 0

© Function block input

GetCamMesterData_0

TRUE DMC GetCamMasterData
[II[I - 0
] I}

Cam —CamTable bDone =
CamX —alrData bBusy =
= bExecute bError =
Cam¥ 1rCamy ErrorID
g8 —uiSize uiCount — [__4 |
& CamX ARRAY [0..9] OF LREAL
& Camx[0] LREAL 24,3370535937502584
@ Camx[1] LREAL 47.314518074784132
@ Camx[2] LREAL 265.583928099858
& CamX[3] LREAL 352,88814750002651
& Camx[4] LREAL 0
@ Camx[5] LREAL ]
@ Camx[A] LREAL ]
@ Camx[7] LREAL ]
@ Camx[a] LREAL ]
@ Camx[9] LREAL 0
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® Input/output alrData: Use the variable CamX for alrData. The data type of the variable is
ARRAYI0..9] OF LREAL.

® When the slave axis position is 500, the number of mater axis positions is 4 (24.337,
47.314, 265.583, 352.888).

® If uiSize=3, the last master axis position (352.888) will not be obtained.
® Supported Devices

© AX-series motion controller

488



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

2.3 DL_MotionControlLight
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2.3.1 Positioning Axis and Velocity Axis Instructions

The function blocks in this section come from the function library DL_MotionControlLight. The drive handles the

main motion curve planning and calculation of function blocks. So select the positioning axis when setting the axis.
Refer to Section 7.4 in AX-3 Series Operation Manual for related settings on a positioning axis.

Software

The following is the AX-series controllers’ motion control structure.

¢ Positioning Axis

= ﬂi EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion)
= . C2000Plus_CMC_EC01_Card_DML (Delta C2000FIus EtherCAT{CoE) DML)
l? DML_Drive_ETC_Delta_C2000_Plus (DML_Drive_ETC_Delta_C2000_Plus)

® Velocity Axis

= ﬂj EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion)
=l c2000Plus_CMC_ECO1_Card_VL_DML (Delta C2000Plus EtherCAT(CoE) VL DML)
M4" DML_Drive_ETC_Delta_C2000_Plus_vL (DML_Drive_ETC_Delta_C2000_Plus_VL)

The following table describes the relationship between the EtherCAT axis type and the motion module of CiA 402.

Axis Type

CiA 402 Mode

Velocity Axis VL, TQ

Positioning Axis

PP, PV, TQ, HM, VL

Note: The software interface is from DIADesiger-AX version 1.6.1. For more information about the mode

instructions, see AX-3 Series Operation Manual Section 7.7.

The following table describes instructions of the supported axis type.

Instruction

Positioning Axis

Velocity Axis

MC_Power DML

MC_Stop DML

MC_Reset DML

MC_Halt_DML

MC_Home_ DML

MC_MoveAbsolute DML

MC_MoveRelative_DML

MC_MoveVelocity DML

MC_WriteBoolParameter DML

MC_ReadBoolParameter DML

MC_WriteParameter_ DML

MC_ReadParameter DML

MC_ReadStatus_DML

MC_TorqueControI_DML*1

I < |1 << |I< <

MC_ChangeAxisConfig_ DML

MC_ReinitDrive_ DML

MC_VeIocityControI_DML*2

I << I <K<K K<< I<|I<|I<|I< <K< <K K<
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Note:
1. MS300, MH300, and MX300 are not supported.

2. ASDA-A2-E, ASDA-A3-E, ASDA-B3-E, ASDA-E3 and ASDA-W3 are not supported.

The following tables lists all the devices that support the positioning axis or/and velocity axis.

Device name Positioning axis

Velocity axis

C2000

C2000+

MH300

MS300

A2-E

A3-E

B3-E

E3-E

R1-EC5621

| <1< I <1< | <

W3

MX300

I << I <K<K K<< |I<| <

® Positioning axis speed range introduction

The positioning axis speed range is related to the speed range in the EtherCAT servo drive. Take the A2-E
servo as an example. The servo drive speed unit is rpm, and the acceleration and deceleration time unit is

ms.

© Gear ratio of the DIA-AX software end

Transmission Mechanism

Mechanism Type Ball Screw Mechanism Setting

3

Command pulse per motor rotation: | 1280000

(4)
P @ Pitch: | 10000
iy,
y
} Gear Box
@ Gear ratio numerator

[ Pulse ]

Gear Ratio =

Servo Gear Ratio Setting

@Gear ratio denominator

© Take the above figure as a calculation example

Factor= (/@) / (®/®)

® Positioning axis

The maximum speed and maximum acceleration and deceleration range of the

function block are calculated as follows:
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MC MoveRelative DML 0
MC MoweRelative DML
EN B B ENO

DML Drive ETC Delta ASDA A2 —Anxis bDone —

—|bExecute bBuay [~

—lrDistance bCommandiborted [—

—lrVelocity bError —

—lrAcceleration ErrorID —

—lrDeceleration

Min. IrVelocity = (minimum revolutions of servo drive / 60) * (servo motor one-round
resolution / Factor)

Max. IrVelocity = (rated revolutions of servo drive) / (servo motor one-round resolution /
Factor)Min. IrAcceleration = ((3000 / 60)*1000) * (servo motor one-round resolution /
Factor) / slowest acceleration time for servo drives

Max. IrAcceleration = ((3000 / 60)*1000) * (servo motor one-round resolution / Factor) /
fatest acceleration time for servo drives

Min. IrDeceleration = ((3000 / 60)*1000) * (servo motor one-round resolution / Factor) /
slowest deceleration time for servo drives

Max. IrDeceleration = ((3000 / 60)*1000) * (servo motor one-round resolution /
Factor) / fatest deceleration time for servo drives

® Speed axis

Min. Ir'Velocity = minimum revolutions of frequency converter / (Factor / Encoder) * 60)

Max. IrVelocity = maximum revolutions of frequency converter / (Factor / Encoder) *
60)

® Example:

If

" A2-E servo drive allowable rated speed is 3,000 rpm
® A2-E servo motor one-round resolution is 1,280,000 (P1-44 = 1, P1-45=1)

" The fastest acceleration and deceleration time is 1 ms for EtherCAT OD 0x6083
and 0x6084
® DIA-AX Factor = 128, then
Max. IrVelocity = 3000/60*128000/128 = 500000 unit/s
Max. IrAcceleration = Max. IrDeceleration = 500000 / (1/1000) = 500000000 unit/s2

*Note: When the conversion unit exceeds the pulse unit, it will run at the maximum
allowable pulse unit of the drive.

® Positioning axis version and supported device

DML Supported device Library Manager
. SoftM
Axs €20 R1-EC | otion DML_Drive DL_MotionC
DDF Ve | 00+ |A2|A3 |B3|E3|W3| - — "
rsion | cH20 5621 | Version | ETC Delta XX ontrol Light
1.0.0.0 \Y \% 46.1.0 1.0.14 1.0.0.13
1.0.0.5 \% \ 4.6.1.0 1.0.14 1.0.0.13

492



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

DML Supported device Library Manager
. SoftM
oS c20 R1-EC | otion DML_Dri DL_MotionC
DDFVe | 0o+ |A2|A3|B3|E3|W3| - =i el
rsion | cH20 5621 | Version | ETC Delta XX ontrol Light
1.0.0.6 \Y 46.1.0 1.0.14 1.0.0.13
1.0.0.14 vV |V Y 46.1.0 1.0.14 1.0.0.13
1.1.0.0 V \Y 46.1.0 1.1.0.0 1.1.0.0
1.3.0.0 \Y vV |V \Y 46.1.0 1.3.0.0 1.1.0.0
4.10.0.0 1.3.0.0
1.3.2.0 vV |V |V 1.3.0.0 1.1.0.0
1.3.0.0
1.4.0.0 Vv Y V 46.1.0 1.4.0.0 1.4.0.0
4.10.0.0
1.4.0.1 vV |V |V 1.4.0.0 1.4.0.0
4.16.0.0
1.4.1.2 Vv 1.4.2.0 1.4.0.0
1.4.2.0 \Y \Y vV |V |V |V 1.4.2.0 14.2.0
elocity axis version and supported device
Supported device Library Manager
DML Axis SoftMotion DML Drive
DDF Version CH2000 MH300 MX300 Version ETE: De — | DL_MotionC
C2000+ MS300 ToF ontrol Light
Ita_XX
1.1.0.0 46.1.0 1.1.0.0 1.1.0.0
1.3.0.0 46.1.0 1.3.0.0 1.1.0.0
4.10.0.0 1.3.0.0
1.4.0.0 Y 46.1.0 1.4.0.0 1.1.0.0
4.10.0.0 1.3.0.0
1.4.0.1 4.16.0.0 1.4.0.1 1.4.0.0
1.4.1.2 \Y \Y 1.4.1.2 1.4.0.1
1414 Y 1414 1.4.1.2
1.4.2.0 \Y \Y \Y 1.4.2.0 1.4.2.0

*Note: Double-click the third-level device, and then select Information. You can query the
DML_Drive ETC_Delta_XX version, which is determined by DML DDF. You can upgrade the version by right-
clicking the device and select Update Device.
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Dreces * 8 X uf DHL_Drive ETC Delta_ASDA_AZ X
T j::fr (A0~ 3DMEATMA TT) Ganeral Settang e o e ETE Dt ASA 42
- ; ::,:Z ;:‘-:.:::- Homing Setting \'tndin;n:\v:a E:!'\"-:;f"\'.‘:. Inc )
A, EtherCAT Fiter T =TT Catagarien Susten Lt BIRCAT drivas
= i AL Lok Eoomems :;wwi;
- © Apphcation =
n Library Manager Order member: 0
] Mobon_PRG (PR | [ T——— Description: DM, s for Deita ASDA A2
] pc_pms pas \9
= [ Tesk Configuration !
= 5 EtwrCAT Task
&) Moton_PRS
= & MarTask
&) s s
= [ Bulttn 10 (Bultin_I0)
3 oo o)
_'J Delts_LocnlBon_Mayber [Dafts LocalBua Maater)
= 3] EtwrCAT Master_SoftMobon [AX-3 Serws EterCAT Magter SoftMoton)
= (5] ASDA_AZ_E_Cof_Drive DML (Defts ASDA-AZE EtherCATICoE) Drive DML)
W C ve FTC Defta ASDA A2 (D Dreee ETC Dwsita ASD ey
3 sotstn ot kRN
G
To upgrade DML DDF
® Devices that support DML
Device Firmware version
C2000+ V3.08 or later
C2000+ EtherCAT communication card V4.00 or later
CH2000 V2.07 or later
CH2000 EtherCAT communication card V3.00 or later
MH300 EtherCAT communication card V1.04 or later
MS300 EtherCAT communication card V1.04 or later
A2-E V1.650 or later
A3-E V2.1106 or later
B3-E V2.1806 or later
E3-E V1.0206 or later
R1-EC5621 VV2.04 or later
W3 V1.0006 or later
MX300 V1.00 or later

® This library is not available in PLC simulation mode.
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2.3.1.1 MC_Power_DML

MC_Power_ DML enables, disables and quick stops the axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_Power_DML : e Fower DL MC_Power_DML_instance(
:,I:)él:able bReguIatorR:;tSatili: Axis : =
:ngigvilsa::r?n bDri\.'eStartReablgtuast:: bEnable : =,
o=l | bRegulatorOn: =,
bDriveStart : =,
bStatus =>,
bRegulatorRealState =>,
bDriveStartRealState =>,
bBusy =>,
bError =>,
ErrorID =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ VZIEg) Timing to Take Effect
bEnable Runs the instruction when BOOL TRUE/FALSE -
bEnable changes from (FALSE)
FALSE to TRUE.
bRegulatorOn Power ON BOOL TRUE/FALSE Only valid when bEnable is
(FALSE) TRUE
bDriveStart Disable the quickstop BOOL TRUE/FALSE Only valid when bEnable is
mechanism. (FALSE) TRUE
¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)
bStatus TRUE when the specified axis can | BOOL TRUE/FALSE (FALSE)
move
bRegulatorRealState TRUE when the power is ON BOOL TRUE/FALSE (FALSE)
bDriveStartRealState TRUE when the quick stop BOOL TRUE/FALSE (FALSE)
mechanism can be used
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to DML_ERROR* DML_ERROR
Appendix for descriptions. (DML_NO_ERROR)

*Note: DML_ERROR: Enumeration (ENUM)

¢ Output Update Timing
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bStatus bEnable is TRUE and bRegulatorRealState and
bDriveStartRealState turn to TRUE. bEnable is TRUE and
bRegulatorRealState or
bDriveStartRealState turns
to FALSE.
bError turns to TRUE.
bRegulatorRealState bEnable and bRegulatorRealState are TRUE.
bEnable is TRUE and
bRegulatorRealState turns
to FALSE.
bError turns to TRUE.
bDriveStartRealState bEnable, bRegulatorRealState, and
bDriveStartRealState are TRUE. bEnable is TRUE, and
bRegulatorRealState or
bDriveStartRealState turns
to FALSE.
bError turns to TRUE.
bBusy bEnable turns to TRUE.
bEnable turns to FALSE.
® bError turns to TRUE.
bError An error occurs during the execution of the Error Code is cleared.
instruction or the input value of the instruction is
ErroriD )
incorrect.

® Timing Diagram of Output Parameter Changes

bEnable

bRegulatorOn

bDriveStart

bStatus

bBusy

bRegulatorRealStatus

bDriverStartStatus

T

® Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Axis The specified | AXIS_REF_DM L AXIS_REF_DML bEnable turns to TRUE.
axis

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

© bRegulatorOn and bDriveStart will take effect only when bEnable is TRUE.

© When bEnable, bRegulatorOn, and bDriveStart are TRUE, bStatus turns to TRUE and nAxisState
(state machine) turns to Standstill.

© When bEnable and bRegulatorOn are TRUE and then bDriveStart is set to FALSE, nAxisState (state
machine) turns to Stopping.

© When bEnable and bDriveStart are TRUE and then bRegulatorOn is set to FALSE, nAxisState (state
machine) turns to Disabled.

© When the axis state machine is under the Standstill status, Delta servo ASDA-xx-E Series runs
MC_Stop_DML, and bStatus of MC_Power_ DML turns to FALSE.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

® Example
© For the example, refer to the programming example of the MC_Power function block.
© In this function block, input the positioning axis to the Axis parameter.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.2 MC_Stop_DML
MC_Stop_DML decelerates the axis to a stop.

FB/FC Instruction Graphic Expression ST Language
FB MC_Stop_ DML MC_Stop_ DML _instance(
MC_Stop_DML
—Axis bDene— | AXIiS : =,
—{bBExecute bBusyp—
bCommandAI;orted— bExecute : =,
el | bDone =>,
bBusy =>,
bCommandAborted=>,
bError =>,
ErrorID =>);
® Inputs
Name Function Data Type Setting Value (Default Value) Timing to
yp 9 Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE (FALSE) -
bExecute changes from FALSE
to TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the velocity BOOL TRUE/FALSE (FALSE)
reaches 0
bBusy TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction
bCommandAborted TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
aborted
bError TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
ErrorID Records the error code. Refer DML_ERROR* DML_ERROR (DML_NO_ERROR)
to Appendix for descriptions.
*Note: DML_ERROR: Enumeration (ENUM)
¢ Output Update Timing
Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The axis decelerates to a stop or the velocity
is 0. ® bExecute turns from TRUE to
FALSE.

® If bExecute is FALSE and bDone
turns to TRUE, bDone will be TRUE
for one period and then immediately
turn to FALSE.

bCommandAborted | The axis state switches to Disabled during
instruction running. ® bExecute turns to FALSE.

® |f bExecute is FALSE and

Comman dAhaortod-t TID\I IE

h
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bCommandAborted will immediately
change to FALSE after maintaining
a TRUE state for a scan cycle.

bBusy bExecute turns to TRUE and the instruction
is running ® bDone turns to TRUE.
® bErrorturns to TRUE.
bError An error occurs during the execution of bExecute turns to FALSE (Error Code is
ErrorlD the instruction or the input value of the cleared.)

instruction is incorrect.

® Timing Diagram of Output Parameter Changes

tExecute

bBLE v

bCormmand Aborted

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified axis AXIS_REF_DML* AXIS_REF_DML bExecute turns to TRUE and bBusy
is FALSE

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

© MC_Stop DML is used to stop the axis in motion, and the state machine enters the stopping status.
© When MC_Power is set to FALSE during deceleration, the motor will be in Free Run.

© When the axis velocity is already decreased to 0 and Done of MC_Stop changes to TRUE, Execute of
MC_Stop changes to FALSE, and State Machine changes from Stopping to Standstill.

© The deceleration rate can follow the Setting Value of Quick stop deceleration (16#6085) in the CiA402
object dictionary.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.
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® Example

© For the example, refer to the programming example of the MC_Stop function block.
° In this function block, input the positioning axis to the Axis parameter.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.3 MC_Reset_DML

MC_Reset DML clears axis errors.

FB/FC Instruction Graphic Expression ST Language
FB MC_Reset DML MC_Reset DML _instance(
MC_Reset_DML
—E«xis bbDone— Axis : =,
—bExecute Busyp—
neror— | DEXecute : =,
Errorldf— bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IEZ) Timing to Take Effect
bExecute Runs the BOOL TRUE/FALSE -
instruction when (FALSE)
bExecute changes
from FALSE to
TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when axis error clearing BOOL TRUE/FALSE (FALSE)
is completed and the axis enters
Standstill or Disabled status
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendix for descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

Axis error clearing is completed.

bExecute turns to FALSE.

If bExecute is FALSE and bDone turns
to TRUE, bDone will be TRUE for one
period and then immediately turn to
FALSE.

bBusy

The instruction is running.

bError turns to TRUE

bDone turns to TRUE
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bError An error occurs during the execution of bExecute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
ErrorlD , L
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The AXIS_REF_DML* AXIS_REF_DML bExecute turns to TRUE and bBusy
specified is FALSE.
axis

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

© MC_Reset_ DML can change the axis from an abnormal error status to a running status.
When MC_Power_DML.bEnable is TRUE, the axis changes from Errorstop to Standstill.
When MC_Power_DML.bEnable is FALSE, the axis changes from Errorstop to Disabled.

© When the servo controller reports an error, MC_Reset DML can be used to clear the error. After the
error is cleared, the axis will return to the Standstill or Disabled status.

© If errors (e.g., a communication error) cannot be cleared by MC_Reset_DML, the instruction will
report DML_R_ERROR_NOT_RESETTABLE (122) error.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

© For the example, refer to the programming example of the MC_Reset function block.

© In this function block, input the positioning axis to the Axis parameter.
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® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.4 MC_Halt_DML

MC_Halt_DML halts an axis in a controllable way.

FB/FC Instruction Graphic Expression ST Language
FB MC_Halt_ MC_Halt_ DML _instance(
MC_Halt_DML =
DML —Bxis bDone AXis : =,
—bExecute bBusy— | bExecute : =,
—{IrDeceleration bCommandaborted IrDeceleration : =,
bErrorf— _
Errarld bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V;:z) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE to
TRUE.
IrDeceleration Deceleration rate (Unit: | LREAL Positive (0) bExecute turns to TRUE.
user unit/sZ)

¢ Outputs
Name Function Data Type Output Range (Default Value)

bDone TRUE when the axis stops BOOL TRUE/FALSE (FALSE)
and the velocity is 0

bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running

bCommandAborted TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
aborted

bError TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD Records the error code. Refer DML_ERROR* DML_ERROR (DML_NO_ERROR)
to Appendix for descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The axis decelerates to a stop.

® bExecute turns to FALSE.

® If bExecute is FALSE and bDone
turns to TRUE, bDone will be TRUE
for one period and then immediately
turn to FALSE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bBusy bExecute turns to TRUE and the
instruction is run ® bDone turns to TRUE.

® bError turns to TRUE.

® bCommandAborted turns to TRUE.

bCommandAborted This instruction is interrupted by another

function block ® bExecute turns to FALSE

® If bExecute is FALSE and
bCommandAborted turns to TRUE,
bCommandAborted will be TRUE
for one period and immediately turn
to FALSE.

bError An error occurs during the execution of | bExecute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
instruction is incorrect.

ErrorlD

® Timing Diagram of Output Parameter Changes

bExecute

bErro
L]
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_DML* AXIS_REF_DML bExecute turns to TRUE and bBusy is
axis FALSE.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

° Different from MC_Stop_DML, MC_Halt_DML can be interrupted by other motion function blocks
when stopping a motion.

© When MC_Halt_DML is running, the axis will enter the discrete_motion status. When the velocity of
the axis reaches zero, the axis will enter the Standstill status.

© When using the ASDA-A2-E, ASDA-A3-E, and ASDA-B3-E slaves, the axis stops immediately when
the MC_Halt_ DML stops in the PP Mode.
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® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

® Example
© For the example, refer to the programming example of the MC_Halt function block.
© In this function block, input the positioning axis to the Axis parameter.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.5 MC_Home_DML

MC_Home_DML controls the axis to perform the homing operation.

FB/FC Instruction Graphic Expression ST Language
FB MC_Home_ MC_Home_DML_instance(
DML MC_Home_DFL Axis : =
—Axis bDonep— C
—bExecute bBusyr— bExecute: =,
—{IrPasition bCommandAbortedf— | IrPosition: =,
bErrarf— —
ErrorIdp— bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE (FALSE) |-
bExecute changes from
FALSE to TRUE.
IrPosition The absolute home position | LREAL Positive, negative, or 0 | bExecute turns to TRUE
(Unit: user unit) (0) and bBusy is FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when homing is BOOL TRUE/FALSE (FALSE)
completed and the axis is
in Standstill status
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
bCommandAborted TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is aborted
bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
ErrorlD Records the error code. DML_ERROR* DML_ERROR (DML _NO_ERROR)
Refer to Appendix for
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

® Output Update Timing
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone Homing is complete.
® bExecute turns to FALSE.
® If bExecute is FALSE and bDone
turns to TRUE, bDone will be
TRUE for one period and then
immediately turn to FALSE.
bBusy bExecute turns to TRUE and the
instruction is run. ® bDone turns to TRUE.
® bError turns to TRUE.
® bCommandAborted turns to
TRUE.
bCommandAborted
® This instruction is interrupted ® bExecute turns to FALSE.
by another instruction.
® If bExecute is FALSE and
® The instruction is interrupted bCommandAborted turns to
by MC_Stop_DML TRUE, bCommandAborted will
be TRUE for one period and
immediately turn to FALSE.
bError An error occurs during the execution of | When Error Code is cleared
the instruction or the input value of the
ErroriD . N
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bE xecute

bDane

bBusy

bCommand Aborted

bEmor

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_DML* AXIS_REF_DML |bExecute turns to TRUE and bBusy is
axis FALSE.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for

function blocks.
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® Function

© This function block is run only when the axis is in the Standstill status. The axis is in the Homing
status during execution. The function block cannot be run when the axis is in other status.

© Position is the absolute position when homing is complete.
© The home mode can be selected from the axis parameter page.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

¢ Example
© For the example, refer to the programming example of the MC_Home function block.
© In this function block, input the positioning axis to the Axis parameter.

¢ Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.6 MC_MoveAbsolute_ DML

MC_MoveAbsolute_ DML controls the axis to move to the absolute target position based on the specified motion

behavior.
FB/FC Instruction Graphic Expression ST Language
FB MC_MoveAbsolu MC_MoveAbsolute DML _instan
MC_MoveAbsolute_DML
te_DML —{Axis bDonef— Ce(
—{bExecut bBusyl— P
—IrPu:uEscituioi bCommandAbml'Jt:z— AXis : =,
—Irvelocity bErrart— | bExecute : =,
—|IrAccelerati Errorld}— .
I o 14 IrPosition : =,
IrVelocity : =,
IrAcceleration : =,
IrDeceleration : =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (szalzﬁ v:|3:) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.
IrPosition Absolute target position | LREAL Negative, positive | bExecute turns to TRUE and
(Unit: user unit) or 0 (0) bBusy is FALSE.
IrVelocity Target velocity (Unit: LREAL Positive or 0 (0) bExecute turns to TRUE and
user unit/s) bBusy is FALSE.
IrAcceleration Acceleration rate (Unit: | LREAL Positive (0) bExecute turns to TRUE and
user unit/sz) bBusy is FALSE.
IrDeceleration Deceleration rate (Unit: [ LREAL Positive (0) bExecute turns to TRUE and
user unit/s?) bBusy is FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the absolute |BOOL TRUE/FALSE (FALSE)
target position is reached
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
bCommandAborted TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is aborted
bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
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Name

Function Data Type

Output Range (Default Value)

ErrorlD

Records the error code.
Refer to Appendix for
descriptions.

DML_ERROR’

DML_ERROR (DML_NO_ERROR)

*Note: DML_ERROR: Enumeration (ENUM)

® Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The absolute target position is reached.
® bExecute turns to FALSE.
® If bExecute is FALSE and
bDone turns to TRUE, bDone
will be TRUE for one period and
then immediately turn to FALSE.
bBusy bExecute turns to TRUE and the instruction
is running. ® bDone turns to TRUE.
® bErrorturns to TRUE.
® bCommandAborted turns to
TRUE.
bCommandAborted
® This instruction is interrupted by ® bExecute turns to FALSE.
another instruction
® If bExecute is FALSE and
® The instruction is interrupted by bCommandAborted is TRUE,
MC_Stop_DML. bCommandAborted will
immediately change to FALSE
after maintaining a TRUE state
for a scan cycle.
bError An error occurs during the execution of bExecute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
ErroriD ) L
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

bBusy

BCommand Aborted
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® Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Axis

The specified
axis

AXIS_REF_DML

AXIS_REF_DML

bExecute turns to TRUE and bBusy is

FALSE.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for

function blocks.

® Function

° MC_MoveAbsolute_ DML performs absolute positioning according to specified target velocity

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

¢ Example

(IrVelocity), acceleration rate (IrAcceleration), and deceleration rate (IrDeceleration) when bExecute
turns to TRUE.

© For the example, refer to the programming example of the MC_MoveAbsolute function block.

© In this function block, input the positioning axis to the Axis parameter.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.7 MC_MoveRelative_DML

MC_MoveRelative_ DML controls the axis to move to the relative target position according to the specified motion

behavior.
FB/FC Instruction Graphic Expression ST Language
FB MC_MoveRela MC_MoveRelative_ DML _instan
tive DML MC_MoveRelative_DML
ve_ —{Axis bDonef— ce(
—bExecute bBusyf— | AXxis : =,
—IrDistance bCommandAbortedf— L
—Irvelacity bErrarf— bExecute : =,
—{Ir&cceleration Errorldi— | IrDistance : =,
—IrDeceleration .
Ir'Velocity : =,
IrAcceleration : =,
IrDeceleration : =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorID =>);
® Inputs
Setting Val
Name Function Data Type (szalzﬁ v:|3:) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.
IrDistance Relative distance to be |LREAL Negative, positive | bExecute turns to TRUE and
moved (Unit: user unit) or 0 (0) bBusy is FALSE.
IrVelocity Target velocity (Unit: LREAL Positive or 0 (0) bExecute turns to TRUE and
user unit/s) bBusy is FALSE.
IrAcceleration Acceleration rate (Unit: | LREAL Positive (0) bExecute turns to TRUE and
user unit/sz) bBusy is FALSE.
IrDeceleration Deceleration rate (Unit: [ LREAL Positive (0) bExecute turns to TRUE and
user unit/s?) bBusy is FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the relative BOOL TRUE/FALSE (FALSE)
distance is completed
bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running
bCommandAborted TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is aborted
bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
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Name

Function Data Type

Output Range (Default Value)

ErrorlD

Records the error code.
Refer to Appendix for
descriptions.

DML_ERROR

DML_ERROR (DML_NO_ERROR)

*Note: DML_ERROR: Enumeration (ENUM)

® Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The relative positioning is complete.
® bExecute turns to FALSE.
® If bExecute is FALSE and bDone
turns to TRUE, bDone will be TRUE
for one period and immediately turn
to FALSE.
bBusy bExecute turns to TRUE and the
instruction is running. bDone turns to TRUE.
bError turns to TRUE.
bCommandAborted turns to TRUE.
bCommandAborted
® This instruction is interrupted by bExecute turns to FALSE.
another instruction.
If bExecute is FALSE and
® The instruction is interrupted by bCommandAborted is TRUE,
MC_Stop_DML. bCommandAborted will immediately
change to FALSE after maintaining
a TRUE state for a scan cycle.
bError An error occurs during the execution of | bExecute turns to FALSE. (Error Code is
the instruction or the input value of the | cleared.)
ErrorlD , .
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bExecuts

bBusy

bBCommand Aborted

-

® Inputs/Outputs

514



AX Series Motion Controller Instructions Manual

Chapter 2: Motion Control Instruction

Name Function Data Type Setting Value Timing to Take Effect
Axis The AXIS_REF_DML* AXIS_REF_DML bExecute turns to TRUE and bBusy is
specified FALSE.
axis

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

© MC_MoveRelative_DML performs relative positioning according to specified target velocity

(IrVelocity), acceleration rate (IrAcceleration), and deceleration rate (IrDeceleration) when bExecute

turns to TRUE.

® Troubleshooting

® Example

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD

(Error Code) to check the problem.

© For the example, refer to the programming example of the MC_MoveRelative function block.

° In this function block, input the positioning axis to the Axis parameter.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.8 MC_MoveVelocity_DML

MC_MoveVelocity DML controls the axis in the position mode to move at a constant velocity according to the

specified motion mode and velocity.

FB/FC Instruction Graphic Expression ST Language
FB MC_MoveVelo _ MC_MoveVelocity DML _instance(
. MC_MoveVelocity DML .
city DML —nxis bInvelocityt— | AXIS @ =,
—{bExecute bBusyp—
—Ir\iloc::ty bCDmmandAboBrtez— bExecute : =
—{IrAcceleration bErrorf— ity - =
—IrDeceleration Errorldf— erElOCIty "
IrAcceleration : =,
IrDeceleration : =,
binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.
IrVelocity Target velocity (Unit: user LREAL Negative, positive or | bExecute turns to TRUE
unit/s) 0(0) and bBusy is FALSE.
IrAcceleration Acceleration rate (Unit: user | LREAL Positive (0) bExecute turns to TRUE
unit/sz) and bBusy is FALSE.
IrDeceleration Deceleration rate (Unit: user | LREAL Positive (0) bExecute turns to TRUE
unit/sz) and bBusy is FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
binVelocity TRUE when the target BOOL TRUE/FALSE (FALSE)
velocity is reached
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
bCommandAborted TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is aborted
bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
ErrorlD Records the error code. DML_ERROR* DML_ERROR (DML_NO_ERROR)
Refer to Appendix for
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

¢ Output Update Timing
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
binVelocity The target velocity is reached.
¢ bCommandAborted turns to TRUE.
® bExecute turns to TRUE again and
IrVelocity value is changed.
bBusy bExecute turns to TRUE and the instruction
is run. ® bErrorturns to TRUE.
¢ bCommandAborted turns to TRUE.
bCommandAborted
® This instruction is interrupted by ® bExecute turns to FALSE.
another instruction.
® If bExecute is FALSE and
® The instruction is interrupted by bCommandAborted is TRUE,
MC_Stop_DML. bCommandAborted will immediately
change to FALSE after maintaining
a TRUE state for a scan cycle.
bError An error occurs during the execution of bExecute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
ErrorlD . L
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

blnVelocity

bBusy

bCommandAborted

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The AXIS_REF_DML* AXIS_REF_DML bExecute turns to TRUE and bBusy
specified is FALSE.
axis

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

© When bExecute turns to TRUE, the instruction will perform constant-velocity motion according to the
specified target speed (IrVelocity), acceleration (IrAcceleration), and deceleration (IrDeceleration).

© MC_MoveVelocity DML can be interrupted by another motion instruction.
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© When the instruction is interrupted by another instruction, the output b/nVelocity changes to FALSE,
and the output bCommandAborted changes to TRUE.

© When bExecute of MC_MoveVelocity_ DML changes to TRUE, the axis will start to move at the target
velocity. Even if bExecute switches to FALSE, the operation of the function block will not be affected.

© When bExecute of MC_MoveVelocity DML changes to TRUE again and a new target velocity is
assigned, the axis velocity is adjusted to the new velocity.

© When bExecute changes to FALSE after the function block is run and then the target velocity is
reached, the bInVelocity of MC_MoveVelocity DML changes to TRUE. bInVelocity will be TRUE until
it is interrupted by another instruction.

© When the 0x60FF (Target Velocity) is configured in the PDO, if the input speed exceeds the value of
the Ox60FF range, the motor will not run. For detailed range values, refer to the slave manual.

© Enter positive and negative values for IrVelocity to set the direction of the motor.
® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example
© For the example, refer to the programming example of the MC_MoveVelocity function block.
© In this function block, input the positioning axis to the Axis parameter.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.9 MC_WriteBoolParameter_DML

MC_WriteBoolParameter DML writes a Boolean value to the specified parameter.

FB/FC Instruction Graphic Expression ST Language
FB MC_WriteBoolP MC_WriteBoolParameter_instan
MC_WriteBoolParameter DML
arameter_ DML | _,._ bDonel— | C&(
— bExecute bBusy— | AXis : =,
—diParameterNumber bErrorf— L
—bvalue Errorldp— bExecute : =,
diParameterNumber : =,
bValue : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (DeefaI:ﬁ V:I::) Timing to Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.
diParameterNumber The number of the axis | DINT Positive, negative, | bExecute turns to TRUE
parameter. or 0 (0) and bBusy is FALSE.
bValue The Boolean value of | BOOL TRUE/FALSE bExecute turns to TRUE
the parameter to write (FALSE) and bBusy is FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the parameter BOOL TRUE/FALSE (FALSE)
writing is completed
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendix for descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

When the parameter writing is complete

bExecute turns from TRUE to FALSE.

bBusy

instruction is running.

® bExecute turns to TRUE and the

® Writing parameter is in progress.

® bDone turns to TRUE.

® bError turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bError An error occurs during the execution of the bExecute turns to FALSE. (Error Code is
instruction or the input value of the instruction | cleared.)
ErrorlD o
is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The AXIS_REF_DML* AXIS_REF_DML bExecute turns to TRUE and
specified bBusy is FALSE.
axis

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function
© To use MC_WriteBoolParameter_DML to write the number of an EtherCAT object dictionary.

® Use the SHL instruction to shift the data length of the object dictionary where a value is to be
written to the left by 24 bits.

® Use the SHL instruction to shift the index of the object dictionary where a value is to be
written to the left by 8 bits.

® Add up the above parameters and the sub-index.
See the reference formula as follows.

diParameterNumber. = -DWORD_TO_DINT (SHL (TO_DWORD (object dictionary data
length), 24) + SHL (TO_DWORD (object dictionary index), 8) + object sub-index);

© To write a value in an axis parameter, refer to the axis parameter AXIS_REF_DML (FB) and fill in its
number in the diParameterNumber input.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

© For the example, refer to the programming example of the MC_WriteParameter function block.

© In this function block, input the positioning axis to the Axis parameter.
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® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.10 MC_ReadBoolParameter_DML

MC_ReadBoolParameter_DML reads the Boolean value of a specified parameter.

FB/FC Instruction Graphic Expression ST Language
FB MC_ReadBool MC_ReadBoolParameter DML _inst
MC_ReadBoolParameter_DML
Parameter _axis bvalidl— | ance(
—bEnabl bBusy}— o=
DML —di;aararseterNumber bE:JrSD};— Axis : -
Errorldi— | bEnable : =,
EVaLE | diParameterNumber : =,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
bValue =>);
® Inputs
Setting Val
Name Function Data Type (D:faI:ﬁ V:I::) Timing to Take Effect
bEnable Runs the instruction BOOL TRUE/FALSE (FALSE) -
when bExecute
changes from FALSE
to TRUE.
diParameterNum [ The number of the axis | DINT Positive, negative, or 0 bEnable turns to TRUE.
ber parameter (0)

¢ Outputs
Name Function Data Type Output Range (Default Value)

bValid TRUE when the read parameter |BOOL TRUE/FALSE (FALSE)
value is available

bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running

bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD Records the error code. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendix for descriptions.

bValue The read parameter value BOOL TRUE/FALSE (FALSE)

*Note: DML_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bValid

® bEnable turns to TRUE.

® The parameter to be read is available.

® bEnable turns from TRUE to FALSE.

® bError turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bBusy

instruction is running.

® bError turns to TRUE
® The parameter to be read is available.

® bEnable turns to TRUE and the ® bEnable turns from TRUE to FALSE.

bError An error occurs during the execution of the When bEnable is FALSE. (Error Code is
instruction or the input value of the instruction | cleared.)

ErrorlD .
is incorrect.

bValue Updates continuously when bValid is TRUE. Update stops when bValid is FALSE.

® Timing Diagram of Output Parameter Changes

bEnable

bValid

bBusy

bError

bValue a @@

1cycle

%

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_DML* AXIS_REF_DML bEnable changes to
axis TRUE.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function
© How to use MC_ReadBoolParameter_DML to read the number of an EtherCAT object dictionary.

® Use the SHL instruction to shift the data length of the object dictionary to be read to the left by
24 bits.

® Use the SHL instruction to shift the index of the object dictionary to be read to the left by 8
bits.
® Add up the above parameters and the sub-index.
See the reference formula as follows.
diParameterNumber. = -DWORD_TO_DINT (SHL (TO_DWORD (object dictionary data
length), 24) + SHL (TO_DWORD (object dictionary index), 8) + object sub-index);

© To read an axis parameter value, refer to the axis parameter AXIS_REF_DML (FB) and fill in its
number in the diParameterNumber input.
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® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

® Example
© For the example, refer to the programming example of the MC_ReadParameter function block.
© In this function block, input the positioning axis to the Axis parameter.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.11 MC_WriteParameter_DML

MC_WriteParameter DML writes a value in the parameter.

FB/FC Instruction Graphic Expression ST Language
FB MC_WritePara MC_WriteParameter DML _instan
MC_WriteParameter_DFML
meter DML —nsis boonel— | ce(
—{bBxecute bBusyf— Axis : =
—{diParameterhumber bErrorg— Y
—Irvalue Errorldi— | bExecute : =,
diParameterNumber : =,
Ir'Value : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>)
® Inputs
Setting Val
Name Function Data Type (DZfaI:ﬁ V:IE:) Timing to Take Effect
bExecute Runs the BOOL TRUE/FALSE -
instruction when (FALSE)
bExecute changes
from FALSE to
TRUE.
diParameter The number of the [DINT Positive, negative, | bExecute is TRUE and bBusy is
axis parameter or 0 (0) FALSE.
Number
IrValue The parameter LREAL Positive, negative, | bExecute is TRUE and bBusy is
value to write or0(0) FALSE.
® Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the parameter writing | BOOL TRUE/FALSE (FALSE)
is completed
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendix for descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bDone

The parameter writing is complete.

bExecute turns from TRUE to FALSE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bBusy
® bExecute turns to TRUE and ® bDone turns to TRUE.
the instruction is run.
® bError turns to TRUE.
® Parameter writing is in
progress.
bError An error occurs during the execution | bExecute turns to FALSE. (Error Code is
of the instruction or the input value of | cleared.)
ErroriD . .
the instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_DML* AXIS_REF_DML bExecute turns to TRUE and bBusy
axis is FALSE.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.
® Function
To use MC_WriteParameter DML to write the number of an EtherCAT object dictionary.

© Use the SHL instruction to shift the data length of the object dictionary where a value is to be written
to the left by 24 bits.

© Use the SHL instruction to shift the index of the object dictionary where a value is to be written to the
left by 8 bits.
© Add up the above parameters and the sub-index.
See the reference formula as follows.
diParameterNumber =—DWORD_TO_DINT (SHL (TO_DWORD (object dictionary data length), 24)
+ SHL (TO_DWORD (object dictionary index), 8) + object sub-index)

© To write a value in an axis parameter, refer to the axis parameter AXIS_REF_DML (FB) and fill in its
number in the diParameterNumber input.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.
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® Example

© For the example, refer to the programming example of the MC_WriteParameter function block.
° In this function block, input the positioning axis to the Axis parameter.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.12 MC_ReadParameter_DML

MC__ ReadParameter DML reads the value from a parameter.

FB/FC Instruction Graphic Expression ST Language
FB MC_ReadPara MC_ReadParameter DML _insta
MC_ReadParameter_DML
meter_DML —ais bvalidl— | nce(
bEnable bBusyf— Axis : =
diParameterNumber bErrorf— ’
errorld— | bEnable : =,
IWalizl— | diParameterNumber : =,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
Ir'Value =>);
® Inputs
Setting Val
Name Function Data Type (D:fa::ﬁ V:Izz) Timing to Take Effect
bEnable Runs the BOOL TRUE/FALSE (FALSE) |-
instruction when
bEnable changes
from FALSE to
TRUE.
diParameterNumber The number of the |DINT Positive, negative, or 0 | When bEnable turns to
axis parameter. (0) TRUE
¢ Outputs
Name Function Data Type Output Range (Default Value)
bValid TRUE when the read parameter |BOOL TRUE/FALSE (FALSE)
value is available
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction
ErrorlD Records the error code. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendix for descriptions.
Ir'Value The read parameter value LREAL Positive, negative, or 0 (0)

*Note: DML_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name

Timing for Shifting to TRUE

Timing for Shifting to FALSE

bValid

® bEnable turns to TRUE.

® The read parameter value is available.

® bEnable turns from TRUE to FALSE.

® bError turns to TRUE.
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Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bBusy
® bEnable turns to TRUE and the ® bEnable turns from TRUE to FALSE.

instruction is run.

® bError turns to TRUE.
® The read parameter value is available.

bError An error occurs during the execution of the bEnable is FALSE. (Error Code is cleared.)
instruction or the input value of the instruction

ErrorlD .
is incorrect.

Ir'Value Update continuously when bValid is TRUE. Update stops when bValid is FALSE.

® Timing Diagram of Output Parameter Changes

bEnable
bValid E E | |
bBusy E E
bError | | E E
IrValue

*Note:
1. Data = Parameter values

2. 1 cycle = One task cycle

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Axis The specified axis AXIS_REF_DML* AXIS_REF_DML bEnable turns to TRUE

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

To use MC_ReadParameter_DML to read the number of an EtherCAT object dictionary.

© Use the SHL instruction to shift the data length of the object dictionary to be read to the left by 24 bits.
© Use the SHL instruction to shift the index of the object dictionary to be read to the left by 8 bits.

© Add up the above parameters and the sub-index.
See the reference formula as follows.
diParameterNumber = -DWORD_TO_DINT (SHL (TO_DWORD (object dictionary data length), 24)
+ SHL (TO_DWORD (object dictionary index), 8) + object sub-index);

© To read an axis parameter, refer to the axis parameter AXIS_REF_DML (FB) and fill in its number in
the diParameterNumber input.
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® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

® Example
© For the example, refer to the programming example of the MC_ReadParameter function block.
© In this function block, input the positioning axis to the Axis parameter.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.13 MC_ReadStatus_DML
MC_ReadStatus_ DML reads the status of an axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_ReadStat MC_ReadStatus_DML _insta
MC_ReadStatus_DML
us_DML —{ndis bvalid}— | "¢
—hbEnahle bBusyl— | AXis : =,
EbErrIDé— bEnable : =,
rrorldF— .
bErrorStopf— bValid =>,
bDisabled— | bBusy =>,
BStopPINgI— | pEror =>
bHomingf— !
bstandstill— | ErrorlD =>,
bDiscreteMotionf— bErrorStop=>
bContinuousMotionf— ) ’
bDisabled=>,
bStopping=>,
bHoming=>,
bStandStill=>,
bDiscreteMotion=>,
bContinuousMotion=>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:I::) Timing to Take Effect
bEnable Runs the instruction |BOOL TRUE/FALSE -
when bEnable (FALSE)
changes from FALSE
to TRUE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bValid TRUE when the axis status | BOOL TRUE/FALSE (FALSE)
at the output is available
bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running
bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction
ErrorlD Records the error code. DML_ERROR*1 DML_ERROR (DML_NO_ERROR)
Refer to Appendix for
descriptions.
bErrorStop To know details on the axis | BOOL TRUE/FALSE (FALSE)
status machine, refer to
Disabl ’ * BOOL TRUE/FALSE (FALSE
bDisabled SML_AXIS_STATE.? ©0 UE/FALSE (FALSE)
bStopping BOOL TRUE/FALSE (FALSE)
bHoming BOOL TRUE/FALSE (FALSE)
bStandStill BOOL TRUE/FALSE (FALSE)
bDiscreteMotion BOOL TRUE/FALSE (FALSE)
bContinuousMotion BOOL TRUE/FALSE (FALSE)
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*Note:

1. DML_ERROR: Enumeration (ENUM)
2. SML_AXIS_STATE: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bValid
® bEnable turns to TRUE. ® bEnable turns from TRUE to FALSE.
® The axis status at the output is ® bError turns to TRUE.
available.

bBusy bEnable turns to TRUE and the instruction

is running. ® bEnable turns from TRUE to FALSE.

® bError turns to TRUE.

bError An error occurs during the execution of bEnable is FALSE. (Error Code is cleared.)

the instruction or the input value of the
ErroriD . L

instruction is incorrect.
bDisabled The axis is in Disabled status. The axis is not in Disabled status.
bErrorstop The axis is in Errorstop status. The axis is not in Errorstop status.
bStopping The axis is in Stopping status. The axis is not in Stopping status.
bStandStill The axis is in StandStill status. The axis is not in StandStill status.
bDiscreteMotion The axis is in Discrete Motion status. The axis is not in Discrete Motion status.
bContinuousMotion The axis is in Continuous Motion status. The axis is not in Continuous Motion status.
bHoming The axis is in Homing status. The axis is not in Homing status.

® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect

Axis The specified axis AXIS_REF_DML* AXIS_REF_DML bEnable turns to TRUE.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for

function blocks.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

¢ Example

© For the example, refer to the programming example of the MC_ReadStatus function block.

© In this function block, input the positioning axis to the Axis parameter.

¢ Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.14 MC_TorqueControl_DML

MC_TorqueControl_DML controls the servo drive to perform torque control according to its torque control mode.

FB/FC Instruction Graphic Expression ST Language
FB MC_TorqueC MC_TorqueControl_DML _insta
MC_TorqueControl DML
ontrol —Axis bInTorquef— nce(
—bExecute bBusyt— [ Axis : =,
—bContinuousUpdate bCommandAbortedp— L
—{IrTarque berrarf— | PEXECUtE 1 =,
—{dwTorqueRamp Errorldf— bContinuousUpdate S
—Irvelocity L
—Ir&cceleration IrTorque : =,
—{IrDeceleration dwTorqueRamp : =,
—f2ak Ir'Velocity : =
—{Direction v
IrAcceleration : =,
IrDeceleration : =,
Irderk : =,
Direction : =,
binTorque =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
. Setting Value Timing to
N F t Data T
ame unction ata Type (Default Value) Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.
bContinuousUpdate Continuously updates BOOL TRUE/FALSE bExecute turns to
the target torque when (FALSE) TRUE and bBusy is
bContinuousupdate is TRUE FALSE.
IrTorque The target torque (Unit: LREAL Positive, negative, | bExecute turns to.
N.m) or 0 (0) TRUE and bBusy is
FALSE.
dwTorqueRamp The change rate of the DWORD Positive (0) bExecute turns to
torque from current torque to TRUE and bBusy is
target torque (Unit: ms) FALSE.
IrVelocity The maximum velocity LREAL Positive (0) bExecute turns to
TRUE and bBusy is
FALSE.
IrAcceleration Reserved LREAL - -
IrDeceleration Reserved LREAL - -
Irderk Reserved LREAL - -
Direction Reserved BOOL - -

*Note: Here taking ASDA-A2 as an example with the unit of microsecond. For other servo models, refer to 0x6087

in the object dictionary.

¢ Outputs
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Name Function Data Type Output Range (Default Value)

bInTorque TRUE when the target BOOL TRUE/FALSE (FALSE)
torque is reached

bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running

bCommandAborted TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is aborted

bError TRUE when an error BOOL TRUE/FALSE (FALSE)
occurs within the
instruction

ErrorlD Records the error code. DML_ERROR* DML_ERROR (DML_NoError)

Refer to Appendix for
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
binTorque bExecute turns to TRUE and the axis
state is available. i bErl’OI’ turns to TRUE

® bCommandAborted turns to TRUE.

® bExecute turns to TRUE again and
IrTorque value changes.

bBusy bExecute turns to TRUE and the
instruction is running. ® bErrorturns to TRUE.

® bCommandAborted turns to TRUE.

bCommandAborted The instruction is aborted.
® bExecute turns to FALSE.

® If bExecute is FALSE and
bCommandAborted is TRUE,
bCommandAborted will immediately
change to FALSE after maintaining a
TRUE state for a scan cycle.

bError An error occurs during the execution of | bExecute turns to FALSE. (Error Code is
the instruction or the input value of the |cleared.)
instruction is incorrect.

ErrorlD
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® Timing Diagram of Output Parameter Changes

bCommandAborte

bEnable

binTorque

bBusy

bError

® Inputs/Outputs

Name

Function Data Type Setting Value Timing to Take Effect

Axis

The specified AXIS_REF_DML* AXIS REF_DML bExecute turns to TRUE and bBusy is
axis FALSE.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

When bExecute is TRUE, the target torque (IrTorque), torque ramp (dwTorqueRamp), and maximum
velocity (/rVelocity) will be sent to the servo for servo torque control.

When bExecute is TRUE, the instruction runs for a velocity-constant motion according to the specified
target velocity (IrVelocity), acceleration rate (IrAcceleration), and deceleration rate (IrDeceleration).

MC_TorqueControl_DML can be interrupted by another motion instruction.

When MC_TorqueControl_DML is interrupted by another motion instruction, the output b/nTorque will
turn to FALSE and the output bCommandAborted will turn to TRUE.

When bExecute of MC_TorqueControl_DML turns to TRUE, the axis starts to move according to the
target velocity. Even if bExecute turns to FALSE, the instruction will not be affected.

When bExecute of MC_TorqueControl DML turns to TRUE again and a new IrTorque value is set, the
torque of the axis is changed to the new torque value.

When bExecute turns to FALSE after running the instruction and the target torque is reached,
binTorque of MC_TorqueControl_DML turns to TRUE. bInTorque will remain TRUE until it is
interrupted by another instruction.

When using C2000+ or CH2000 Series AC Motor Drives, it is necessary to configure 0x6064 (Position
actual value) and 0x6077 (Torque actual value) to the Slave PDO (Process data) mapping data.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD

(Error Code) to check the problem.
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® Example

© For the example, refer to the programming example of the DMC_TorqueControl function block.
° In this function block, input the positioning axis to the Axis parameter.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.15 MC_ChangeAxisConfig_DML

MC_ChangeAxisConfig_ DML modifies basic axis settings, including user unit to pulse number ratio, axis type and
user units per rotary axis rotation.

FB/FC Instruction Graphic Expression ST Language
FB MC_ChangeAxi : e MC_ChangeAxisConfig_ DML _instance(
sConfig DML | —fewee | b | Axis =,
Eé&fﬂi‘é’%@ﬁi’““ =~ | bExecute : =,
dwRatioTechUnitsDenom : =,
iRatioTechUnitsNum : =,
fModuloPeriodU : =,
fMovementType : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
. Setting Value Timing to
N F Data T
ame unction ata Type (Default Value) Take Effect
bExecute Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.
dwRatioTechUnitsDenom | Electronic gear ratio DWORD Positive or 0 (0) bExecute turns to
denominator (Pulse TRUE and bBusy is
number) FALSE.
iRatioTechUnits Num Electronic gear ratio DINT Positive, negative, or 0 | bExecute turns to
numerator (User units) (0) TRUE and bBusy is
FALSE.
fModuloPeriodU Maximum position of LREAL Positive, negative, or 0 | bExecute turns to
the rotary axis (0) TRUE and bBusy is
FALSE.
fMovementType Linear axis/rotary axis | SML_MOVEM |0: SML_MT_MODULO | bExecute turns to
ENTTYPE 1: SML_MT_FINITE TRUE and bBusy is
FALSE.
¢ Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when the parameter writing | BOOL TRUE/FALSE (FALSE)
is completed.
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendix for descriptions.

*Note: DML_ERROR: Enumeration (ENUM)
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¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The parameter writing is completed. bExecute turns from TRUE to FALSE.
bBusy

® bExecute turns to TRUE and the ® bDone turns to TRUE.
instruction is running.
® bErrorturns to TRUE.
® Writing parameter is in progress.
bError An error occurs during the execution of | bExecute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
ErrorID ) L
instruction is incorrect.

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_DML* AXIS_REF_DML bExecute turns to TRUE and bBusy
axis is FALSE.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

© MC_ChangeAxisConfig_ DML can be used to modify basic axis settings including the ratio between
user units and pulse number (electronic gear ratio), axis type and user units per rotary axis rotation.

© The axis state must be Disabled if this function block is used.

© After modification, the new axis settings cannot be retained when power off and so they will disappear
after repowering or resetting. And the axis will still run based on the settings on the axis parameter
page next time.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Example

This example explains how MC_ChangeAxisConfig DML is used to modify axis parameters.
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MC_Power DML 0O

M{ Power DML
EN B B ENO—
DML _Driwve ETC Delta ASDRE R2 —Haxis bStatus —
TRUE bEnable bRegulatorRealState [
—|bRegulatorOn bDriveStartRealState [—
TRUE bDriveStart bBusy —
bError [—
Errorld

MC ChangeAxisConfig DML O
MC ChangeAxisConfig DML

EN ENQ——
DML _Drive ETC Delta BSDA B2 —SAwis bDone —
—EExecute bBusy —
10000 —jdwRatioTechUnitsDencm bError —
360 —iRatioTechlUnitsHum ErrorId—

360 —{fModuloPericdl
0 —iMovementType

© Set the gear ratio denominator and gear ratio numerator (10000: 360), maximum position of the
rotary axis (360) and axis type (0). Change bRegulatorOn of MC_Power to FALSE before running
MC_ChangeAxisConfig.

¢ Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.1.16 MC_ReinitDrive_DML

MC_ReinitDrive_DML reinitializes the axis.

FB/FC Instruction Graphic Expression ST Language
FB MC_ReinitDriv MC_ReinitDrive_ DML _instance(
MC_ReinitDrive_DML o=
e DML — bDonel— Axis : =,
bBxecute bBusyl— | bExecute : =,
bError— | bDone =>
Errorldf— bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ V:IE:) Timing to Take Effect
bExecute Runs the instruction |BOOL TRUE/FALSE
when bExecute (FALSE)
changes from
FALSE to TRUE.
® Outputs
Name Function Data Type Output Range (Default Value)
bDone TRUE when initialization is BOOL TRUE/FALSE (FALSE)
completed
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE when an error occurs within | BOOL TRUE/FALSE (FALSE)
the instruction
ErrorlD Records the error code. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendix for descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bDone The initialization is complete. bExecute turns from TRUE to FALSE.
bBusy

¢ bExecute turns to TRUE and the ® bDone turns to TRUE.
instruction is running.
® bErrorturns to TRUE.
® The initialization is in progress.
bError An error occurs during the execution of | bExecute turns to FALSE. (Error Code is
the instruction or the input value of the cleared.)
ErrorlD , L
instruction is incorrect.
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® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function

Data Type

Setting Value

Timing to Take Effect

Axis The specified

axis

AXIS_REF DML’

AXIS_REF_DML

bExecute turns to TRUE and bBusy
is FALSE.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for

function blocks.

® Function

© MC_ReinitDrive_DML is used to initialize the drive that has an error or lost synchronization.

© Resetting the network cannot clear errors in the positioning axis itself,such as left and right limits,

emergency stops.

© The function block resets EtherCAT network of the positioning axis and keeps the servo in its previous
status. Refer to the following table for details.

Before the reset action Resetting After the reset action
Servo Off Servo Off Servo Off
Servo On Servo Off Servo On

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

¢ Supported Devices

© AX-series motion controller, AX-series basic motion controller

541



AX Series Motion Controller Instructions Manual Chapter 2: Motion Control Instruction

2.3.1.17 MC_VelocityControl_DML

MC_VelocityControl_DML controls the specified axis to move evenly according to the specified motion mode and
speed in the velocity mode (VL).

FB/FC Instruction Graphic Expression ST Language
FB MC_VelocityC MC_VelocityControl DML _inst
MC_VelocityControl_DML
ontrol_DML asis binVelocityl— ance(

—bExecute bBusyf— | AXis : =,
—bContinuousUpdate bCommandAbortedf— bE L
—{Irvelocity bErrarf— xecute : =,
—IrAcceleration ErrarlD— | bContinuousUpdate : =,
—IrDeceleration

IrVelocity : =,
IrAcceleration : =,
IrDeceleration : =,

binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorID =>)
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ata Type (Default Value) Take Effect
bExecute Runs the instruction when BOOL TRUE/FALSE -
bExecute changes from (FALSE)
FALSE to TRUE.
bContinuousUpdate* When bContinuousUpdate is | BOOL TRUE/FALSE bExecute turns to
TRUE, the target speed will be (FALSE) TRUE and bBusy is
updated continuously. FALSE.
IrVelocity Target speed (user unit/sec) LREAL Negative, positive, | bExecute turns to
or 0 (0) TRUE and bBusy is
FALSE.
IrAcceleration Acceleration (user unit/secz) LREAL Positive (0) bExecute turns to
TRUE and bBusy is
FALSE.
IrDeceleration Deceleration (user unit/secz) LREAL Positive (0) bExecute turns to
TRUE and bBusy is
FALSE.

*Note: When bContinuousUpdate is activated, the speed, acceleration and deceleration are modified immediately.

¢ Outputs
Name Function Data Type Output Range (Default Value)

binVelocity When the target speed is | BOOL TRUE/FALSE (FALSE)
reached

bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running

bCommandAborted TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is aborted
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Name

Function

Data Type

Output Range (Default Value)

bError

TRUE when an error BOOL
occurs within the

instruction

TRUE/FALSE (FALSE)

ErrorlD

Records the error code.
Refer to Appendix for
descriptions.

DMC_ERROR’

DMC_ERROR (DMC_NO_ERROR)

*Note: DML_ERROR: Enumeration (ENUM)

* © QOutput Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
binVelocity The axis speed reaches the target speed.
® bCommandAborted turns to TRUE.
® bContinuousUpdate is TRUE and
write a new value to IrVelocity.
® bErrorturns to TRUE.
bBusy bEnable turns to TRUE.
® When bError turns to TRUE.
® When bCommandAborted turns to
TRUE.
bCommandAborted
® The function block is interrupted by ® bExecute turns to FALSE.
another function block.
® If bExecute is FALSE and
® The function block is interrupted by bCommandAborted is TRUE,
MC_Stop. bCommandAborted will immediately
change to FALSE after maintaining
a TRUE state for a scan cycle.
bError An error occurs during the execution of bExecute turns to FALSE. (Error Code is
ErrorlD the instruction or the input value of the cleared.)
instruction is incorrect. (Error code is
recorded in ErrorID).

® Timing Diagram of Output Parameter Changes

bExecute

binVelocity

bBusy

bCommandAborted

bError

® Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_DML* AXIS_REF_DML bExecute turns to TRUE and bBusy
axis is FALSE.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

© When bExecute is TRUE, this function block runs in an even speed based on the target velocity
(IrVelocity), acceleration (IrAcceleration), deceleration (IrDeceleration), and jerk (/rJerk) specified.

© When the bContinuousUpdate input parameter of the function block is TRUE and a new target
velocity is assigned, the axis speed is adjusted to the new speed.

© Enter positive and negative values for IrVelocity to set the rotation direction of the motor.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErrorID
(Error Code) to check the problem.

® Example

© For the example, refer to the programming example of the, refer to the DMC_VelocityControl function
block.

© In this function block, input the positioning axis to the Axis parameter.

¢ Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.2 Tension Control

The function blocks mentioned in this section are from library "DL_MotionControlLight", and the frequency converter
is mainly set up through communication to achieve tension control. The relevant settings of the frequency converter
can be found in Section 7.4.2.1 in AX-3 Series Operation Manual.

The instructions in this section can only be used for the MH300 frequency converter with the CMM-EC02
communication card.
® Environment preparation
Library: DL_MotionControlLight V1.2.0.0 or later
MH300 firmware version: V2.00 or later

EtherCAT communication card CMM-ECO02 firmware version: V37124 or later

® Introduction to tension control status

When running R2R_Configuration and R2R_RollDiameter function blocks, the axis status should be
Disabled. When running R2R_Run function block, the axis status will change from Disabled to Standstill
to Continuous Motion. Otherwise R2R_Run will switch to Disabled when the function block is turned off.

© Positioning axis status:

MC_MoveAbsolute_DML R2R_Run
MC_MoveRelative_DML MC_TorqueControl_DML
MC_Halt_DML MC_MoveVelocity DML

Discrete Motion

Continuous
Motion

MC_Stop_DML

Stopping
A

Errorstop

vé

Standstill

R2R_Configuration
R2R_RollDiameter
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2.3.2.1 R2R_Configuration

R2R_Configuration configures the tension control.

FB/FC

Instruction

Graphic Expression ST Language

FB R2R_Configuration

RaR ¢

-1 | R2R_Configuration_ins
st tance(

Axis: =,

bExecute: =,
TensionCtriMode: =,

WindindMode: =,

uiGearRatio_WindingS
ide: =,
uiGearRatio_MotorSi
de: =,
IrEncoderPulsePerMet
er. =,
LineSpeedSource: =,
IrLineSpeedMax: =,
IrTensionTargetMax:

TensionTargetSource:

)

TensionTargetSource_
AtZeroSpeed: =,

PID_TargetSource: =,
PID_FeedbackSource:

PID_AdaptabilityRefer

enceSource: =,
IrPID_OutputPositiveLi
mit: =,
IrPID_OutputNegativelL
imit: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
® Inputs
Name Function Data Type Setting Value (Default Value) Timing to
Take Effect
bExecute Runs the instruction |BOOL TRUE/FALSE (FALSE) -
when bExecute
changes from FALSE
to TRUE.
TensionCtrIMode | Tension control mode | R2R_TENSION_C |O: bExecute turns
TRL_MODE*1 TensionCloselLoop_SpeedM to TRUE and
ode bBusy is FALSE.
1:
LineSpeedCloselLoop_SpeedM
ode (Reserved)
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erMeter

per meter (Pulse/m)

. . Timing to
Name Function Data Type Setting Value (Default Value) Take Effect
2:
TensionCloseLoop_TorqueM
ode
3:
TensionOpenLoop_TorqueM
ode
(TensionCloselLoop_SpeedMo
de)
WindindMode Winding mode R2R_WINDING_M |0: Rewind bExecute turns
ODE ? 1: Unwind to TRUE and
(Rewind) bBusy is FALSE.
uiGearRatio_ Winding side UINT 1-65535 (100) bExecute turns
WindingSide mechanical gear A to TRUE and
bBusy is FALSE.
uiGearRatio_ Motor side UINT 1-65535 (100) bExecute turns
MotorSide mechanical gear B to TRUE and
bBusy is FALSE.
IrEncoderPulseP | The number of pulses | LREAL 0-6000 (0) bExecute turns

to TRUE and
bBusy is FALSE.

urce

command

ARGET_SOURC
g4

LineSpeedSou Line speed input R2R_LINE_SPEED | 0: R2R_Run_IrLineSpeedValue | bExecute turns
rce source _SOURCE*3 1: AVI to TRUE and
2: ACI bBusy is FALSE.
3: PG_CARD
4: DFM_DCM
5: MI6MI7
(R2R_Run_IrLineSpeedValue)
IrLineSpeedMax | Maximum line speed |LREAL 0.0-3000.0 (1000.0) bExecute turns
(m/mm) to TRUE and
bBusy is FALSE.
IrTensionTarget | Maximum tension LREAL 0-65535 (0) bExecute turns
Max value (N) to TRUE and
bBusy is FALSE.
TensionTargetSo | Source of tension R2R_TENSION T |O0: bExecute turns

R2R_Run_uiTensionTargetVa
lue

1: AVI

2: ACI
(R2R_Run_uiTensionTargetVal
ue)

to TRUE and
bBusy is FALSE.

TensionTargetSo
urce
_AtZeroSpeed

Source of zero-speed
tension setting

R2R_TENSION_T
ARGET SOURCE
_AT _ZERO SP
EED °

0: Disable

1:
R2R_Run_uiTensionTargetVal
ue_AtZeroSpeed

2: AVI

3: ACI

(Disable)

bExecute turns
to TRUE and
bBusy is FALSE.
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Name

Function

Data Type

Setting Value (Default Value)

Timing to
Take Effect

PID_TargetSou
rce

PID target source

R2R_PID_TARGE
R_SOURCE ®

0:
R2R_Run_IrPID_TargetValue
1: AVI

2: ACI
(R2R_Run_IrPID_TargetValue)

bExecute turns
to TRUE and
bBusy is FALSE.

1. R2R_TENSION_CTRL_MODE: Enumeration (Enum)

PID_FeedbackS |PID feedback source |R2R_PID_FEEDB |0: AVI bExecute turns
ource ACK_SOURCE " |1:ACI to TRUE and
2: MIeMI7 bBusy is FALSE.
(AVI)
PID_Adaptability | Tension PID R2R_PID_ADAPT |0: Disable bExecute turns
ReferenceSou reference basis ABILITY_REFERE | 1: RollIDiameter to TRUE and
rce NCE_SOURCE 8 2 Freq bBusy is FALSE.
(Disable)
IrPID_OutputPos | Tension PID positive |LREAL 0-655.35 (20.0) bExecute turns
itiveLimit output limit (%) to TRUE and
bBusy is FALSE.
IrPID_OutputNeg | Tension PID negative | LREAL 0-655.35 (1.0) bExecute turns
ativeLimit output limit (%) to TRUE and
bBusy is FALSE.
IrForwardSpeedL | Torque mode forward | LREAL 0-120 (10) bExecute turns
imit speed limit (%) to TRUE and
bBusy is FALSE.
IrReverseSpeed | Torque mode reverse | LREAL 0-120 (10) bExecute turns
Limit speed limit (%) to TRUE and
bBusy is FALSE.
*Note:

2. R2R_WINDING_MODE: Enumeration (Enum)
3. R2R_LINE_SPEED_SOURCE: Enumeration (Enum)
4. R2R_TENSION_TARGET_SOURCE: Enumeration (Enum)
5. R2ZR_TENSION_TARGET_SOURCE_AT_ZERO_SPEED: Enumeration (Enum)
6. R2R_PID_TARGER_SOURCE: Enumeration (Enum)
7. R2R_PID_FEEDBACK_SOURCE: Enumeration (Enum)
8. R2R_PID_ADAPTABILITY_REFERENCE_SOURCE: Enumeration (Enum)
¢ Outputs
Output Range
Name Function Data Type (Def:ul ¢ Vall?e)
bDone TRUE when complete to write the BOOL TRUE/FALSE (FALSE)
parameters
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
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. Output Range
N Funct Data T
ame tnction e (Default Value)
ErrorlD Records the error code. Refer to DML_ERROR* DML ERROR
Appendix for descriptions. (DML_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

® Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bDone The motion restarts.
® bExecute turns to FALSE

® When bExecute is FALSE but
bDone turns to TRUE, bDone will
remain TRUE for one scan cycle
and then change to FALSE.

bBusy bExecute turns to TRUE.

® bDone turns to TRUE

® bErrorturns to TRUE
bError An error occurs during the execution of bExecute turns to FALSE. (Error Code is
ErrorlD the instruction or the input value of the cleared.)

instruction is incorrect. (Error code is
recorded in ErrorlD)

® Timing Diagram of Output Parameter Changes

BExecute

B0 one

bB usy

BE mor

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_DML* AXIS_REF_DML When bExecute turns to TRUE and
axis bBusy is FALSE

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.
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® Function

© This function is supported by DL_ MotionControlLight V1.2.0.0 or later.

© This instruction is used to set the parameters for tension control. Use this function block to configure
settings before running tension control.

© There are 4 modes of TensionCtriIMode. The following describes each mode architecture.

® TensionCloseLoop_SpeedMode (tension closed-loop control, speed mode)

In this mode, the driver is set to speed mode for tension control.

Tension control main frequency: f(Hz) = % %

V: Line speed (m/min.)
D: Reel diameter (m)

A/B: Mechanical gear ratio

R2R_Confiquration.

PID_AdaptabiltyReferenceSource Limit ,
—0.
R2R_Configuration _ PI .+ Frequency
PID_TargetSource + 1 Command
0 +

R2R_RunrPID_Gain_P_1st R2R_Run. RZR_Run

R2R_RunrPID_Gain_P_2nd IPID_OutpulPosity  bPID_OutputNegati

R2R_RunIrPID_Time_I_1st elimit vePolarity

R2R_Configuration

PID_FeecbackSource R2R_Run.IrPID_Time_I_2nd

R2R_Configuration.uiGearRatio_WindingSide _—

R2R_Configuration uiGearRatio_MoforSide ———» .
R2R_Configuration LineSpeedSource —————————»  /

R2R_RolDiameter RolDiameterSource —

Iain freq

® LineSpeedCloseLoop_SpeedMode (Line speed closed-loop control, speed mode)

In this mode, the driver is set to speed mode for tension control.

R2R_Configuralion,

PID_AdaptabiliyReferenceSource Limit
1
——o
R2R_Configuration , PI ., + Frequency
PID_TargetSource + " Command
© 4
R2R_RunIPID_Gain_P_1st R2R_Run. RZR_Run. )
R2R_Run/iPID_Gain_P_2nd IPID_OutputPosiy  DPID_Oviputhegat
RIR_Configuration R2R_RunPID_Tme_|_1st eLimt vePolarity

PID_FeedbackSource R2R_RunIPID_Time_|_2nd

R2R_Configuration uiGearRatio_WindingSide ——#

R2R_Configuration.uiGearRatio_MolorSide —— L
R2R_Configuration PID_FeedbackSource ok
R2R_RolDiameter RolDiameterSource C

Main freq.

® TensionCloseLoop_TorqueMode (Tension closed-loop control, torque mode)
In this mode, the driver is set to torque mode for tension control.
F: Tension (N)
D: Reel diameter (m)

Torque(N - m) = F—2D
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R2R_RolDiameter. R2R_RolDiameter.
RollDiameterSource RollDiameterSource

R2R_Configuration.
TensionTargetSource
¥

Tension Torque + , Frequency
Taper Calculation Command
| +

R2R_Configuration. L
PID_AdaptabilityReferenceSource Limit
1
()Pl -/
_/ 5
[ 0
R2R_RunIrPID_Gain_P_1st  R2R_Run. R2R_Run.
R2R_RunrPID_Gain_P_2nd  IPID_OutputPositiveLimit ~ bPID_OutputNegati
R2R_Configuration. R2R_Run.IrPID_Time_|_1st vePolarity

PID_FeedbackSource R2R_RunIrPID_Time_|_2nd

" TensionOpenlLoop_TorqueMode (Tension open-loop control, torque mode)
In this mode, the driver is set to torque mode for tension control.
F: Tension (N)
D: Reel diameter (m)

Torque(N - m) = F—2D

R2R_RolDiameter.
RolDiameterSource

R2R_Configuration.
TensionTargetSource

: i +
o | camiion |4 ) Conmand
R2R_Configuration. aper ,| Calculation

TensionTargetSource_
AtZeroSpeed

R2R_RollDiameter.
RollDiameterSource

© WindingMode has Rewind and Uwind modes.

Rewind ——— Unwind «—

° @/

Note: When the winding mode is selected, the reel diameter (D) will increment. When the
unwinding mode is selected, the reel diameter (D) decreases. As shown in the image.

© Use uiGearRatio_WindingSide and uiGearRatio_MotorSide parameters to set the gear ratio.
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MH300

Rewind and unwind rolls

IrRatio_ IrRatio_
O WindingSide MotorSide

Gear Ratio A'B

© Select PG_CARD in the LineSpeedSource input parameter. You must install the EMM-PGO01x
accessory card on the MH300 driver. Refer to MH300 Series User Manual Chapter 8 for details.

© MHS300 driver supports the following signal inputs. Refer to MH300 Series User Manual Chapter 6 for
the hardware configuration of signals.

®" DFM_DMC: Pulse voltage as the output monitoring signal
® AVI: Analog voltage frequency instruction. ACI: Analog current frequency instruction
® MI6MI7: Frequency command function
© The Pulselnput of PID_FeedbackSource refers to MIGMI7.
© The axis group must be in the Disabled status to run this function block.
© This instruction is only supported by Delta MH300 with EtherCAT (CMM-EC02) communication card.

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

® Example
© For the example, refer to the R2R_Run function block.
¢ Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.2.2 R2R_RoliDiameter

R2R_RollDiameter sets the roll diameter.

FB/FC | Instruction

Graphic Expression

ST Language

FB

R2R_RollDia
meter

Axis

bExecute
RollDiameterSource
IrRollDiameterstart
IrRollDiameterMax
IrRollDiameterMin
uiPulsePerRevolution
uiRoundPerLayer
Material ThicknessUnit
IrMaterial Thickness
IrRollDiameterFilterTime

R2R_RollDiameter

bDong
bBusy
bErrar|
ErrorlD

R2R
RollDiameter_instance(
Axis: =,

bExecute: =,
RollDiameterSource: =,
IrRolIDiameterStart: =,
IrRolIDiameterMax: =,
IrRolIDiameterMin: =,
uiPulsePerRevolution: =,
uiRoundPerLayer: =,
MaterialThicknessUnit: =,
IrMaterialThickness: =,
IrRollIDiameterFilterTime:

bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);

® Inputs

Name Function

Data Type

Setting Value
(Default Value)

Timing to
Take Effect

Runs the instruction
when bExecute
changes from FALSE
to TRUE.

bExecute

BOOL

TRUE/FALSE (FALSE)

RollDiameter | Roll diameter source

Source

R2R_ROLL_DIAME
TER_SOURCE

0.

R2R_Run_IrLineSpeedVa

lue

1: AVI
2: ACI
3:

Thicknessintegrate Motor _

Encorder PG1
4:

Thicknessintegrate Motor_

Encorder PG2
5:

Thicknessintegrate Motor_

Encorder_MI67
6:

Thicknessintegrate Motor_

CloseSW_MI7
7.

Thicknessintegrate_Windi

ng_
Encorder PG2

bExecute turns to
TRUE and bBusy
is FALSE.
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. Setting Value Timing to
N Funct Data T
ame unction b (Default Value) Take Effect
8:
Thicknesslintegrate Windi
ng_
Encorder_MI67
9:
Thicknessintegrate_Windi
ng_
CloseSW_MI7
(LineSpeed)
IrRollDiameter | Current roll diameter LREAL 1.0-6000.0 (6000.0) bExecute turns to
Start (mm) TRUE and bBusy
is FALSE.
IrRollDiameter | Maximum roll diameter | LREAL 1.0-6000.0 (6000.0) bExecute turns to
Max (mm) TRUE and bBusy
is FALSE.
IrRolIDiameter | Empty roll diameter LREAL 1.0-6000.0 (1.0) bExecute turns to
Min (mm) TRUE and bBusy
is FALSE.
uiPulsePerRe |Number of pulses per |UINT 1-60000 (1) bExecute turns to
volution revolution (Pulse/Ir) TRUE and bBusy
is FALSE.
uiRoundPerLa [ Number of rounds per |UINT 1-10000 (1) bExecute turns to
yer layer (round/layer) TRUE and bBusy
is FALSE.
MaterialThick | Material thickness R2R_MATERIAL_TH | 0: millimeter bExecute turns to
nessUnit multiple ICKNESS_GAIN 2 1: centimeter TRUE and bBusy
(millimeter) is FALSE.
IrMaterialThic | Material thickness LREAL 0.001-65.0 (0.001) bExecute turns to
kness (mm) TRUE and bBusy
is FALSE.
IrRolIDiameter | Roll diameter filter time | LREAL 0-100.0 (1.0) bExecute turns to
FilterTime (s) TRUE and bBusy
is FALSE.
*Note:
1. R2R_ROLL_DIAMETER_SOURCE: Enumeration (Enum)
2. R2R_MATERIAL_THICKNESS_GAIN: Enumeration (Enum)
® Outputs
. Output Range
N F Data T
ame unction ata Type (Default Value)
bDone TRUE when complete to write the BOOL TRUE/FALSE (FALSE)
parameters
bBusy TRUE when the instruction is running BOOL TRUE/FALSE (FALSE)
bError TRUE when an error occurs within the BOOL TRUE/FALSE (FALSE)
instruction
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. Output Range
N Funct DataT
ame tnction e (Default Value)
ErrorlD Records the error code. Refer to DML_ERROR* DML _ERROR (DML
Appendix for descriptions. _NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

® Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE

bDone When the motion resumes
® When bExecute turns to FALSE

® When bExecute is FALSE but
bDone turns to TRUE, bDone will
remain TRUE for one scan cycle
and then change to FALSE.

bBusy When bExecute turns to TRUE

® When bDone turns to TRUE

® When bError turns to TRUE
bError An error occurs during the execution of When bExecute turns to FALSE (Error Code
ErrorlD the instruction or the input value of the is cleared.)

instruction is incorrect. (Error code is
recorded in ErrorlD)

® Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis The specified AXIS_REF_DML* AXIS_REF_DML When bExecute turns to TRUE and
axis bBusy is FALSE

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

® Function

© This function is only available with DL_ MotionControlLight V1.2.0.0 or later.

© This instruction is an industry function block, which can set the relevant parameters of the roll
diameter.
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© When RollDiameterSource is set to "ThicknessIntegrate_Motor_Encorder_ PG1",
"Thicknessintegrate_Motor_Encorder PG2", and "Thicknessintegrate Winding_Encorder PG2"
mode, PG card is required.

© This function is only available when the axis status is Disabled.
© This instruction is only supported by Delta MH300 with EtherCAT (CMM-EC02) communication card.

© The Thickness Aggregate parameter of RollDiameterSource has many types. Refer to the following:

Winding_Encorder_PG2
Winding_Encorder_MI&7
Winding_CloseSW_MI7

MH300 |«

Advanced switch/Encoder Motor_Encorder PG1
Motor_Encorder_PG2
Motor_Encorder_MI&7

Motor_CloseSW_MI7

O Gear Ratio

Encoder

® Troubleshooting

© If an error occurs while running the instruction, bError will change to TRUE. You can refer to ErroriD
(Error Code) to check the problem.

® Example

This example shows how to use R2R_RolIDiameter to set the roll diameter parameter.

| o

AR

° A: Empty roll diameter: 50 mm

o

B: Maximum roll diameter: 200 mm
© C: Number of pulses per revolution: 10000, Number of rounds per layer: 10

© D: Material thickness: 10 mm
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[*]

R2R_RollDiameter_0
R2R RollDiameter

EN ERO—
DML_Drive ETC Delta MH300_VL —Haxis bDone
—bExecute bBusy
R2R_ROLL DIAMETER SOURCE.ThicknessIntegrate Motor Encorder MI&7 —RollDiameterSource bError -
200 —(1rRollDiameterMax ErrorID -

50 —1rRollDiameterMin
10000 —uiPulsePerRevolution
10 —uiRoundPerLayer
R2R_MATERIAL THICKNWESS UNIT.millimeter —|MaterialThicknessUnit
10 —jlrMaterialThickness
1 —1rRollDiameterFilterTime

© Set the corresponding parameters, and then run this function. When bDone of the
R2R_RollDiameter_0 is TRUE, parameters have been written to the driver.

® Supported Devices

© AX-series motion controller, AX-series basic motion controller
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2.3.2.3 R2R_Run

R2R_Run activates the tension control function.

FB/FC Instruction Graphic Expression ST Language
FB R2R_Run 2R — R2R_Run_instance(
can | AXiS: =,
= | bEnable: =,
IrLineSpeedValue: =,
uiTensionTargetValue: =,
uiTensionTargetValue_AtZeroSpeed:
IrPID_TargetValue: =,
IrPID_Gain_P_1st: =,
IrPID_Time_|_1st: =,
IrPID_Gain_P_2nd: =,
IrPID_Time_| 2nd: =,
bPID_OutputNegativePolarity: =,
bBusy=>,
bError=>,
ErrorlD=>,
IrLineSpeedValue read=>,
uiTensionTargetValue_read=>,
IrCurrentRollIDiameter_read=>);
® Inputs
. Setting Value Timing to
N Funct Data T
ame unction ata Type (Default Value) | Take Effect
bEnable Runs the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes from FALSE
to TRUE.
IrLineSpeedValue Current line speed LREAL 0.0-3000.0(0) bEnable turns to
(m/min) TRUE.
uiTensionTargetValue Tension command UINT 0-65535 (0) bEnable turns to
value (N) TRUE.
uiTensionTargetValue Zero speed tension UINT 0-65535 (0) bEnable turns to
_AtZeroSpeed value (N) TRUE.
IrPID_TargetValue PID target value (%) LREAL 0-100 (50.0) bEnable turns to
TRUE.
IrPID_Gain_P_1st Tension PID P gain LREAL 0.0-1000.0 (50.0) | bEnable turns to
1(%) TRUE.
IrPID_Time_|_1st Tension PID | LREAL 0.0-500.0 (1.0) bEnable turns to
integration time 1 TRUE.
IrPID_Gain_P_2nd Tension PID P gain LREAL 0.0-1000.0 (50.0) | bEnable turns to
2(%) TRUE.
IrPID_Time | 2nd Tension PID | LREAL 0.0-500.0 (1.0) .bEnable turns
integration time 2 to TRUE.
bPID_OutputNegativePolar | Tension PID output BOOL TRUE/FALSE bEnable turns to
ity status selection (FALSE) TRUE.
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*Note: When bPID_OutputNegativePolarity is FALSE, the PID output is positive.

¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default Value)

bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running

bError TRUE when an error occurs BOOL TRUE/FALSE (FALSE)
within the instruction

ErrorlD Records the error code. Refer to DML_ERROR* DML ERROR (DML
Appendix for descriptions. _NO_ERROR)

IrLineSpeedValue_read Read the current line speed. LREAL Positive number or 0 (0)

uiTensionTargetValue_read Read the current roll diameter. UINT Positive number or 0 (0)

IrCurrentRollDiameter_read Read the tension command LREAL Positive number or 0 (0)

value.

*Note: DMC_ERROR: Enumeration (Enum)

¢ Output Update Timing

Name Timing for Shifting to TRUE Timing for Shifting to FALSE
bBusy bExecute turns to TRUE. bError turns to TRUE.
bError An error occurs during the execution of | bExecute turns to FALSE. (Error
ErrorlD the instruction or the input value of the | Code is cleared.)

instruction is incorrect. (Error code is
recorded in ErroriD).

IrLineSpeedValue_read

Continuously update when bBusy is
TRUE

Stop updating when bBusy is
FALSE.

uiTensionTargetValue_read

Continuously update when bBusy is
TRUE

Stop updating when bBusy is
FALSE.

IrCurrentRollDiameter_read

Continuously update when bBusy is
TRUE

Stop updating when bBusy is
FALSE.

® Timing Diagra