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Preface

P.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.

P.1.1 Applicable Products

This manual relates to the following products
® AX-3 series
e AX-8 series

° AX-C series

P1.2 Associated Manuals

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

1. 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.

2. AX-3 Series Operational 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.

3. AX-8 Series Operational 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.

4. AX-C Series Operational 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.
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Chapter 1 Introduction to Motion Control
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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/

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_ Delta-defined function block instructions*

*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.

e Execution of a Function Block

Function block instructions generally include two types of inputs for execution: Execute and Enable. When
the instruction is run or enabled, 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-execution of a Function Block
Re-execution 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-execution of Multiple Motion Control Instructions
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Multi-execution of motion control instructions means that multiple instructions on the same axis are run in the
same task execution period. The pattern of multi-execution 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.

e Buffer Modes

Some motion instructions have an input called BufferMode.You can execute 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.

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.

The lower target velocity is the transit velocity between the current and the buffered
2: BlendingLow 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.

Takes the higher target velocity as the transit velocity between the current instruction
5: BlendingHigh
and the buffered instruction.

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

o Buffer Mode Supported Function Blocks

. Buffer Mode Followed by Buffer Mode g t? TR
hictonls B8 Supported Supported Function Blocks successive
PP PP 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

L)
MC_MoveVelocity ° InVelocity

Only Buffered

[ )

MC_Camin o EndOfProfile
Cyclic (Only Buffered)

[ ]

MC_CamOut o Done
Only Buffered

MC_Gearln ° ° InGear
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Timing to run the

Function Block Buffer Mode Followed by Buffer Mode successive
Supported Supported Function Blocks function blocks
Only Only Buffered
BlendingPrevious
L)
MC_GearOut o Done
Only Buffered
[ ]
[ )
MC_GearlnPos Only InSync
BlendingPrevious Only Buffered
MC_Jog o o
SMC_BacklashCompensation o o
e = Supported

o = Not supported

® 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:

m  Single-axis Function Block

MC_ReadStatus_0

= MC ReadStatus
[ EN ENO——
SM Drive_ETC_Delta_ ASDA A2 Ehxis I Valid |~

/' —Enable Busy -

9 Error [~

VAR_IN_OUT MC_ReadStatus.Axis : AXIS_REF_SM3 ErrorID i~
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.

m  Function Block for Axis Group
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DMC_GroupReadStatus_0

DMC GroupReadStatus
I EN ENO——

DMC_Axis_Group/:E AxisGroup' bValid

[
w
b=1
m™

=

—bEnable bBusy [~
bError [~
VAR_IN_OUT DMC_GroupReadStatus AxisGroup : DMC_AXIS_GROUP_REF ErrorID[-
. I 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

Motion control instructions based on PLCopen, including motion control and

SM3 Basic administrative function blocks

Delta's custom motion control instructions, including motion control and

DL_MeotionControl 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:
e "MC_": PLCopen-based motion control instructions
e "DMC_": Delta customized motion control instructions

e SMC_: Motion instructions
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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.

SM3_Basic
Delta Motion Library
V4.6.1.0 V4.10.0.0 V4.16.0.0
DL_MotionControl V1.1 and earlier versions O
DL_MotionControl V1.2 and later versions O
DL_MotionControl V1.4 and later versions O O O

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 earlier versions

O

Delta Motion Library

SM3_Basic V4.6.1.0

SM3_Basic V4.10.0.0

SM3_Basic V4.16.0.0

DL_PLCopenPart3

O

Delta Motion Library

SML_Basic V4.5.1.0

SML_Basic V4.10.0.0

DL_ServoPress_AX
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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

ONNORNONNONNONNORNONNG,
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Chapter 2 Motion Control Instruction
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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.

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 Operational
Manual.

2111 MC_Home

® Supported Devices: AX-series motion controller

MC_Home controls the axis to perform the homing operation.

FB/FC | Instruction Graphic Expression ST Language
MC_Home_instance(
Axis : =,
J MC_HI}“E EXeCUte =,
|-E-Xi5 : D&'I'J"'E Position: =,
= Xecute 5y _
FB MC_Home 1Position CommandAborted Done =>,
—‘ Error Busy =>,
' ErrorlD CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Data Setting Value e
Name Function Timing to Take Effect
Type (Default Value) 2

The instruction will be run
Execute | when Execute changes from BOOL True/False (False) -
False to True.

o . Negative, When Execute
» Specifies the set position. o
Position . . LREAL positive, or 0 turns to True and
(Unit: user unit) .
(0) Busy is False.
® Outputs

Name Function Data Type Output range (Default Value)
True when homing is

Done BOOL True/False (False)
completed

11
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Name Function Data Type Output range (Default Value)
Busy True w_hen the instruction BOOL True/False (False)
is running
CommandAborted Trge when the instruction BOOL True/False (False)
is interrupted
Error True when an error occurs BOOL True/False (False)
Record the error code
ErrorlD when an error occurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
error code descriptions.

*Note: SMC_ERROR:

Enumeration (Enum)

= Outputs Update Timing

incorrect (Error code is recorded)

Name Timing for shifting to True Timing for shifting to False
When Execute turns from True to False
If Execute is False and Done turns to
Done ® When the homing is completed True, Done will be True for only one
scan cycle and immediately turn to
False
When Done turns to True
Busy ® When Execute changes to True When Error turns to True
When CommandAborted turns to True
® When this instruction is interrupted When Execute changes to False
c Aborted by another instruction If Execute is False and
omman orte ® When this instruction is interrupted CommandAborted turns to True, Done
by MC_Stop will be True for only one scan cycle and
immediately turn to False
Error ® When an error occurs during running
ErrorlD or the input value of the instruction is When Error Code is cleared
rror

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error
® Inputs/Outputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Specify the AXIS_REF_SM3* | AXIS_REF_SM3 | When Execute is rising edge triggered

12




AX Series Motion Controller Instructions Manual

Chapter 2

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
axis. 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.

® Function

m  When Execute changes to True, the homing operation starts to be performed on the axis specified in
Axis.
Position is to specify the set position for homing.
In case the MC_Home command is interrupted by MC_Stop and
xWaitForHaltWhenStoplInterruptsHome is TRUE, MC_Stop has to wait till the driver reaches velocity
zero before setting to Done. Instead, if xWaitForHaltWhenStoplinterruptsHome is FALSE, Done will
turn to true once MC_Stop interrupts MC_Home.
m  When the MC_Home is running, after power off, the Home function block status will change to Error. For
SoftMotion V4.10.0.0 and later, when the MC_Home is running, after power off, the Home function block
status will change to Abort.

® Troubleshooting

If an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorID (Error Code) to address the problem.

e Example

Example 1: Explain how to perform homing by using MC_Home and setting homing mode on the
parameter configuration page with DIAdesigner-AX.

MC Home
EN - ENO——
| A2 ——Ax1s Done —
Execute Busy
0 —Positicon CommandAborced —
Error —
ErrorID

Timing Diagram

Execute

Done

Busy

State Machine

Position f

homing(7)

discrete motion(4)

ill(3)

|

Use MC_Home with the following parameters:

13
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Homing mode

Speed during search for Speed during search for

. Homing acceleration
switch zero

33

100 50 100

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

General Setting

Commissicning

Homing Setting

SM_Drive_ETC_Delta_ASDA_A2:
IEC Objects

Status

Information

Homing Mode | Mode 33 M

Homing spaed during search for switch | 100 [§] rosrmm]
Homing speed during search for z phase pulse [50 [Froimem]
Homing Acceleration m [ms]

Description

Mode 33 : Depending on Z pulse in the negative direction

In mede 23, The heming instruction is executed and the axis moves at the second-phase speed (Heming speed
during search for Z phase pulse) in the negalive direction. And the place where the axis stands is the home
position once the first Z pulse is met.

—
E 1 | i]
.
Stop poin
Negative direction 4—@—{ Start 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.

14
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21.1.2 MC_Stop
® Supported Devices: AX-series motion controller
MC_Stop decelerates an axis to stop.
FB/FC | Instruction Graphic Expression ST Language

MC_Stop_instance(
Axis : =,

MC_Stop Execute : =,
—Axis Done | Deceleration : =,
FB MC_Stop  |Execute Busy[-| Jerk : =,
—Deceleration Error-| Done =>,
—Jerk ErrorlD [-| Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting
. Data Value _
Name Function Type (Default Timing to Take Effect
Value)
The instruction will be
Execute run when Execute BOOL True/False | _
changes from False to (False)
True.
. Deceleration rate Positive When Execute is triggered to run, the
Deceleration (Unit: user unit/s2)* LREAL or 0 (0) rate will be updated.
Jerk value Positive When Execute is triggered to run, the
Jerk (Unit: user unit/s3)* LREAL or 0 (0) value will be updated.
® Outputs
Name Function Data Type Output Range (Default Value)
Done True when zero velocity is BOOL True/False (False)
reached
Busy True_when the instruction is BOOL True/False (False)
running
Error True when an error occurs BOOL True/False (False)
Record the error code when an
ErrorlD | ooy ooeurs- SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for shifting to True Timing for shifting to False
Done ® True when the axis decelerates to a stop | ® When Execute turns from True to False
and reaches zero velocity
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Name Timing for shifting to True Timing for shifting 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 ® True when Execute turns to True When Done turns to True
When Error turns to True
Error ; i
¢ Whgn an error occurs.durlng'runplng or When Execute turns from True to False
the input value of the instruction is (Error Code is cleared)
ErrorlD incorrect

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Error

® Inputs/Outputs

. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When Execute is triggered to be
axis. 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.

® Function

= You can specify the deceleration rate when decelerating the moving axis to a stop. Also, State Machine
will be stopping.

m  When MC_Power is False during deceleration, the motor is in Free Run state.

m  The Done output is set to True when axis has reached velocity zero. At the same time, the input Execute
changes to False, while State Machine in stopping state changes to standstill.

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorlD (Error Code) to address the problem.

e Example

m  The example below shows the behavior and position tracking when MC_Stop is run after
MC_MoveVelocity.
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MC_MowveVelocity 0

E MC_MoveVelocity
[ EN ENO
SM_Drive_Virtual ——|Axis InVelocity
El —|Execute Busy
300 —velocity CommandAborted
100 —|Acceleration Error
100 —{Deceleration ErrorID
1 —Jerk
1 —|Direction
MC_Stop 0
MC_Stop
[ EN ENO
SM Drive Virtual —Sjaxis Done
E2 —Execute Busy
100 —{Deceleration Error
1 —Jerk ErrorID
m  Timing Diagram
300
Velocity
0
MC_MoveVelocity
Execute
InVelocity
Busy
CommandAborted
Error
MC_Stop
Execute
Done
Busy
Error
continuous motion(5)
standstill(3)
State Machine |7 | stopping(2) —

= When Execute of MC_Stop changes to True, it triggers CommandAboted of MC_MoveVelocity at the
same time and the motion controller starts to decelerate the axis to a stop. The Axis state is moved to

the “Stopping”.

m  When the axis reaches zero velocity, the Done output will change to True. Execute is still True so the
axis state remains in the state “Stopping”. After the stop is finished and Execute is False, the axis will
change to Standstill.

m [n case MC_MoveVelocity runs again while the axis state is “Stopping”, an error will be reported. (Error
Code: SMC_AXIS_NOT_READY_FOR_MOTION).

17
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21.1.3 MC_Halit
® Supported Devices: AX-series motion controller
MC_Halt stops the axis motion in a controlled way.
FB/FC | Instruction Graphic Expression ST Language
MC_Halt_instance(
Axis : =,
| MC_Halt Execute : =,
— s Dane Deceleration : =,
Execute Busy Jerk : =,
FB MC_Halt Deceleration CommandAborted Done =>,
Jerk Error Busy =>
il CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
The instruction will be
Execute run when Execute BOOL True/False )
changes from False to (False)
True.
Deceleration Deceleration rate. LREAL Positive When Execute turns to True,
(Unit: user unit/s2) number or 0 (0) the rate will be updated.
s When Execute is triggered
Jerk Jerk value. LREAL Positive to be True, the value will be
(Unit: user unit/s3) number or 0 (0) updated
® Outputs
Name Function Data Type Output Range (Default Value)

Done True yvhgn zero BOOL
velocity is reached

True/False (False)

True when the
Busy instruction is BOOL
running

True/False (False)

True when the

occurs

CommandAborted instruction is BOOL True/False (False)
interrupted
Error True when an error BOOL True/False (False)

Record the error
code when an error
occurs.

Refer to Appendix
for error code
descriptions.

ErrorlD SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration (Enum)

18




AX Series Motion Controller Instructions Manual

Chapter 2

Output Updating Time

Name Timing for shifting to True Timing for shifting to False
® \When Execute turns from True to False
Done ® When the axis decelerates to a ¢ IfExecute is False and
stop and reaches zero velocity CommandAborted turns to True, Done
will be True for only one scan cycle and
immediately turn to False
® \When Done turns to True
Busy ® When Execute turns to True ® When Error turns to True
® \When CommandAborted turns to True
® \When Execute turns from True to False
® When this instruction is aborted by | ® If Execute is False and
Bl other function blocks Y CommandAborted turns to True, it will
be True for only one period and
immediately turn to False.
Error ;
* Whep an error occurs during ® \When Execute turns from True to False
running or the input value of the .
ErrorlD . L (Error Code is cleared)
instruction is incorrect

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error

° Inputs/Outputs

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When Exgcute is triggered to be True
axis. 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.

® 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.).
m  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.
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® Troubleshooting

If an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorID (Error Code) to address the problem.

e Example

The example below shows the behavior and position tracking when MC_Halt is run after
MC_MoveVelocity.

The MC_Halt stops MC_MoveVelocity if there is no another instruction run before the axis enters
“Standstill” state.I”.

If MC_MoveVelocity runs again during the deceleration, it will abort MC_Halt immediately and accelerate
again without entering “Standstill” state. This re-execution behavior is allowed for MC_Halt but not
allowed iMC_Stop.

MC_Fower_ 0

MC_Fower
1 | EN ENO|—|
SM_Drive Virtual —={Axis status —
I'RUE —{Enabkle bRegulatorRealState —
E —JbRegulatorOn bDriveStartRealState |-
UE —bDrivesStart Busy—
Error |-
ErrorID |-

MC MoveVelccity O

MC MoveVelocity
I EN B ENO|—
SH_Dr-j.ve_Virtual —=Axis InVelocity—
El —Execute Busy —
300 —Velocity CommandAborted —
100 —Acceleration Error—
100 —Deceleration ErrorID|
0 —Jerk
1 —{Direction
MC_Halt_ 0
. MC Halt
. I EN ENO|——
5M Drive Virtual —SAxis Done —
E2 —Execute Busy —
50 —Deceleration CommandAborted —
0 —Jerk Error —
ErroriD—

Timing Diagram
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300
Velocity
0

MC_MoveVelocity

Execute
InVelocity _‘
Busy

CommandAborted

Error

MC_Hait
Execute I_

Done

Busy

CommandAborted

Error

continuous motion(5)

standstill(3) L
State Machine ’—I

¢ 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 Execution is True, the Execute input
of MC_MoveVelocity will change to True again and stop MC_Halt. Which CommandAboted will change
to True with the axis state transferred from discrete_motion to continuous_motion.

discrete motion(4)
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2.1.1.4 MC_MoveAbsolute

® Supported Devices: AX-series motion controller

MC_MoveAbsolute controls the axis to move to the specified absolute target position at a specified behavior.

FB/FC Instruction

Graphic Expression

ST Language

MC_MoveAbsolute_instance(
Axis =,

Execute :=,
Position :=,
Velocity :=,
_ MC_MoveAbsolute Acceleration :=,
B ic oy Deceleration :=,
—Pasition CommandAborted Jerk =
FB MC_MoveAbsolute —|Velocity Error S
?Bccel}eratti.on ErrorID Direction :=,
—J;f g_ra o BufferMode :=,
—Direction Done =>,
Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
The instruction will
Execute be run when Execute BOOL True/False )
changes from False (False)
to True.
Absolute target Negative, When Execute
Position position LREAL positive or 0 turns to True and
(Unit: user unit) (0) Busy is False
. When Execute
Velocity Ja.';get veloc!:y LREAL Positive or 0 (0) turns to True and
(Unit: user unit/s) Busy is False
: When Execute
Acceleration UA.‘;_"e'erat'of: /razte LREAL Positive or 0 (0) | turns to True and
(Unit: user unit/s?) Busy is False
. When Execute
Deceleration UDiceIeratlo'r: /rite LREAL Positive or 0 (0) turns to True and
(Unit: user unit/s?) Busy is False
When Execute
Jerk U .t.Jerk Vall.J; 3 LREAL Positive or 0 (0) turns to True and
(Unit: user unit/s®) Busy is False
3: fastest
2: current When Execute
Direction Rotation direction MC_Direction*" 1: positive turns to True and
0: shortest Busy is False
-1: negative
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. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
(shortest)
0: Aborting
) ) 1: Buffered
%zigalot:]ea?g:ﬁr;g? 2: BlendingLow When Execute
BufferMode this funcﬁon block MC_BUFFER_MODE™ | 3: BlendingPrevious | turns to True and
instruction. 4: BlendingNext | Busy is False
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 Trut'a'wh(.an absolute target BOOL True/False (False)
position 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 Trge when the axis is BOOL True/False (False)
being controlled
Error True if an error occurs BOOL True/False (False)
Record the error code
when the error occurs.
ErrorlD Refer to Appendix for SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
error code
descriptions.

*Note: SMC_ERROR:

Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® \When Execute turns to False
Done ® When the absolute positioning is ¢ IfExecute is False and
completed CommandAborted turns to True, Done
will be True for only one scan cycle and
immediately turn to False.
® \When Done turns to True
Busy ® When Execute turns to True ® When Error turns to True
® \When CommandAborted turns to True
® \When Done turns to True
Active e When Execute turns to True ®  When Error turns to True
® \When CommandAborted turns to True
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Name Timing for Shifting to True Timing for Shifting to False

® When this instruction is interrupted | ® When Execute turns to False

by another function block e If Execute is False and

CommandAborted ® \When this instruction is aborted CommandAborted turns to True, Done
because of the execution of will be True for only one scan cycle and
MC_Stop instruction immediately turn to False.
Error ;
* Whep an error occurs during ® \When Execute turns from True to False
running or the input value of the .
ErrorlD (Error Code is cleared)

instruction is incorrect

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error

® Inputs/Outputs

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When Execute is triggered to be
axis. 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.

® Function
m  Direction

o Direction is used to define the rotation of servo axis and is effective only for modulo/rotary axis.

¢ When the direction value is different, the motion direction and the travel distance of the rotary axis will
be different as follows. Suppose 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°

270

o

180

Direction: O(shortest), 3(fastest)
Current position: 315°

Target position: 90°

Movement angle: 135°

Direction: O(shortest), 3(fastest)
Current position: 315°

Target position: 270°
Movement angle: 45°

180

0

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)

Current position: 315°
Target position: 90°
Movement angle: 135°

Rotary axis status: motionless or moving in the
positive direction before the function block is run.
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Direction: O(shortest), 3(fastest)

Current position: 315°
Target position: 90°
Movement angle: 135°

Direction: O(shortest), 3(fastest)
Current position: 315°

Target position: 270°
Movement angle: 45°

270>

Troubleshooting

= [f an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorID (Error Code) to address the problem.

Example

m  The example below describes the behavior of 2 MC_MoveAbsolute instructions which are connected

with each other.

MC_Fower_0

SM_Drive Virtual =

MC_Power
EN

Axis

Enable
bRegulatorOn
bDrivestart

MC_MoveAbsolute 0

ENO
Status

bRegulatorRealState
bDriveStartRealState

Busy
Error
ErrorID

MC_MoveAbsolute
SM_Drive Virtual ——jAxis Done
Busy
El CommandAborted —
' H Execute Error—
10000 —Position ErrorID|
2000 —Velocity
10000 —|Acceleration
10000 —|Deceleration
10000 —Jerk
1 —{Direction
MC_MoveRbsolute 1
MC_MoveRAbsolute
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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m  Timing Diagram

2000
Velocity 200 ----oomeeeeev /
0 :

20000 e

Position ’//
0 _ i

MC_MoveAbsolute_0

Execute

Done

Busy

CommandAborted

Error

MC_MoveAbsolute_1

Execute

Done

Busy

CommandAborted

Error

discrete motion(4)
standstill(3) H
i  —
State Machine

¢ If Execute is True when MC_MoveAbsolute_0 block is running, the axis will move towards the target
position. Once the Execute input of MC_MoveAbsolute_1 changes to True, the execution of
MC_MoveAbsolute 0 block will be aborted, which CommandAborted turns True. The final position will
be 20,000.

¢ When MC_MoveAbsolute_1 block is run, the axis will move towards the absolute target position
according to the MC_MoveAbsolute_1 parameter.

¢ When axis reaches the absolute position 20000 set by MC_MoveAbsolute_1, the Done input of
MC_MoveAbsolute_1 will turn True as Busy changing to False.

¢ Incase Execute of MC_MoveAbsolute_1 switches to False, the Done output will also change to False
state.
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2.1.1.5 MC_MoveRelative

® Supported Devices: AX-series motion controller

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

FB/FC

Instruction

Graphic Expression

ST Language

MC_MoveRelative_instance(
Axis =,

Execute :=,
Distance :=,
Velocity :=,
JA _ MC_MoveRelative . Acceleration :=,
Ereaute Busy Deceleration :=,
FB | MC_MoveRelative et iplonipsion Jerk :=,
i i BufferMode :=,
e Done =>,
Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
The instruction
will be run when True/False
Execute Execute BOOL (False) -
changes from
False to True.
Relative
. distance to be Negative, When Execute turns to True
Distance moved. LREAL positive or 0 (0) and Busy is False
(Unit: user unit)
Target velocity.
. - - When Execute turns to True
Velocity ﬁ%n}g)user LREAL Positive or 0 (0) and Busy is False
Acceleration
. rate. . When Execute turns to True
Acceleration (Unit: user LREAL Positive (0) and Busy is False
unit/s?)
Deceleration
. rate. L When Execute turns to True
Deceleration (Unit: user LREAL Positive (0) and Busy is False
unit/s?)
Jerk value.
o " When Execute turns to True
Jerk EJL;R}’LS.SL)Jser LREAL Positive (0) and Busy is False
Specify the 0: Aborting
BufferMode | buffering MC_BUFFER_MODE? |  1:Buffered | L en Execute tums to

behavior pattern

2: BlendingLow

True and Busy is False
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Name

Function

Data Type

Setting Value
(Default Value)

Timing to Take Effect

for this function
block
instruction.

3:
BlendingPrevious
4: BlendingNext
5: BlendingHigh

(0)

*Note: MC_BUFFER_MODE: Enumeration (Enum)

e Outputs
Name Function Data Type Output Range (Default Value)
Done T_rue whe_n relative BOOL True/False (False)
distance is completed
Busy _True when the instruction BOOL True/False (False)
is running
Active True when the axis is BOOL True/False (FALSE)
moving
CommandAborted _Trge when the instruction BOOL True/False (False)
is interrupted
Error True when an error occurs BOOL True/False (False)
Record the error code
ErroriD when an error oceurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
error code descriptions.

*Note: SMC_ERROR:

Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
When Execute turns from True to
False
D e When the relative positioning is If Execute is False and Done turns to
one .
completed True, Done will be True for only one
scan cycle and immediately turn to
False.
When Done changes to True
Busy e When Execute changes to True When Error changes to True
When CommandAborted turns to True
When Done turns to True
Active e When Execute turns to True When Error turns to True
When CommandAborted turns to True
e When this instruction is interrupted When Execute changes to False
by another function block If Execute is False and
CommandAborted e When this instruction is interrupted CommandAborted turns to True, it will
because of the execution of be True for only one period and
MC_Stop instruction immediately turn to False.
Error e When an error occurs dgrlng running When Execute turns from True to
or the input value of the instruction is False (Error Code is cleared)
ErrorlD incorrect

m  Timing Diagram of Output Parameter Changes
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Execute

Done

Busy

Command Aborted

Error
® Inputs/Outputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When_ Execute turns to True and
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

The instruction performs relative positioning with specified target velocity (Velocity), acceleration rate
(Acceleration),

deceleration rate (Deceleration) and Jerk value (Jerk) when execute changes to True.

® Troubleshooting

= [f an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorID (Error Code) to address the problem.

e Example

m  The example below describes the behavior of the MC_MoveRelative instruction.
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MC_Power 0

MC_Fower

1| EN ENO
SM Drive Virtual =Axis Status —
IRUE —Enable bRegulatorRealsState —
FE —<bRegulatoeron bDriveStartRealState |
UE —bDriveStart Busy —
Error [
ErrorID|-

MC_MoveRelative 0
MC MoveRelative

1 | EN ENO——
SM _Drive Virtual —jAxis Done —
El —Execute Busy —
1000 —Distance Commandaborted —
300 —Velocity Error —
500 —Acceleration ErrorlID |-

500 —Deceleration
2000 —Jerk

= Timing Diagram

Velocity

POSIHON 1000 --oooeeoee s
0

MC_MoveRelative_0

Execute

Done

Busy

CommandA borted

Emor

' discrete motion(4}
standstill3) |

State Machine —

¢ 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 be run again to drive the axis to the target
position and reach the position of 2,000.
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2.1.1.6 MC_MoveAdditive

® Supported Devices: AX-series motion controller

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

FB/FC Instruction Graphic Expression ST Language
MC_MoveAdditive_instance(
Axis : =,
Execute : =,
_ Distance : =,
MC_MoveAdditive .
—{ods Done Velocity : =,
Execute Busy Acceleration : =,
FB | MC_MoveAdditive | iz CommandRbent=d™ | Deceleration : =,
—|Accelerati.0n ErrorID Jerk : =,
_iiieleratlon Done =>
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Data Setting Value
Name Function Tvpe (Default Timing to Take Effect
yp Value)
The instruction will be
Execute run when Execute BOOL True/False }
changes from False (False)
to True.
Relative distance to Negative,
Distance be moved LREAL positive or 0 When_ Execute tums to True and
. . Busy is False
(Unit: user unit) (0)
. Target velocity Positive or 0 | When Execute turns to True and
Velocity (Unit: user unit/s) LREAL (0) Busy is False
Acceleration Acqe .Ieratlon r'atez LREAL Positive (0) When_ Execute turns to True and
(Unit: user unit/s?) Busy is False
Deceleration Dec'e.leratlon fat‘i LREAL Positive (0) When_ Execute tums to True and
(Unit: user unit/s?) Busy is False
Jerk value o When Execute turns to True and
Jerk (Unit: user unit/s®) LREAL Positive (0) Busy is False
® Outputs
Name Function Data Type Output Range (Default Value)
True when additive
Done distance is BOOL True/False (False)
complete
True when the
Busy instruction is BOOL True/False (False)
running
CommandAborted True when the BOOL True/False (False)
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Name

Function

Data Type

Output Range (Default Value)

instruction is
interrupted

Error

True when an error
occurs

BOOL

True/False (False)

ErrorlD

Record the error
code when an error
occurs.

Refer to Appendix

SMC_ERROR*

SMC_ERROR (SMC_NO_ERROR)

for error code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Timing

Name Timing for Shifting to True Timing for Shifting to False
When Execute changes to False
. T If Execute is False and
Done e  True when the additive positioning is CommandAborted turns to True,
completed .
Done will be True for only one scan
cycle and immediately turn to False.
When Done changes to True
When Error changes to True
Bus True when Execute changes to True
4 * uew xecu g ! When CommandAborted changes
to True
When Execute changes to False
e  When this instruction is aborted If Execute is False and
CommandAborted because of the execution of CommandAborted turns to True,
MC_Stop instruction Done will be True for only one scan
cycle and immediately turn to False.
Error e When an error occurs dgrlng running When Execute turns from True to
or the input value of the instruction is F .
ErrorlD ) alse ( Error code is cleared)
incorrect

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error

° Inputs/Outputs

. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Axis Specify the | AXIS_REF_SM3* | AXIS_REF_SM3 | When Execute turns to True and Busy
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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

m  MC_MoveAdditive runs the instruction based on user-defined parameters to drive the specific axis to

move an additional

When MC_MoveAdditive runs alone, the behavior will be identical to a MC_MoveRelative.

distance.

In case the previous instruction is on-going, an additional distance will be added again to run

MC_MoveAdditive

® Troubleshooting

instruction.

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorID (Error Code) to address the problem.

e Example

m  The example below describes the behavior of MC_MoveRelative and MoveAdditive instructions which

are run in a series.

MC MoveRelative 0

=22
=

SM Drive Virtual —-
3000 —

1500 —

2000 —

2000 —

10000 —

MC MoveRelatiwve
EN ENCO
Axis Done

Execute Busy
Distance CommandAborted
Velocity Error
BAcceleration ErrorID

Deceleration
Jerk

MC_MoveAdditive 0

RUE
Il
L]
SM_Drive Virtual —5

6500 —
2000 —
1000 —
1000 —
10000 —f

MC MoveAdditive
EN ERC

Axis Done

Execute Busy
Distance CommandAborted
Velocity Error
Acceleration ErrorID
Deceleration

Jerk

m  Timing Diagram
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Velocity o0

MC_MoveRelative

Execute

Done

Busy

CommandAborted

Error

MC_MoveAdditive

Execute

Done

Busy

CommandAborted

' discrete motion(4)
standstill(3) !

State Machine

¢ When Execute changes to True, MC_MoveRelative drives the axis to the target position. After
Execute changes to True at the position 3500, the MC_MoveRelative instruction will be aborted and
CommandAborted changes to True. At the same time, the axis remains in Discrete motion state.

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

¢ When the axis reaches 13,500, Done changes to True.
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2.1.1.7 MC_MoveSuperimposed

® Supported Devices: AX-series motion controller

MC_MoveSuperimposed controls the axis to move a relative superimposed distance at a specified behavior while
the axis is moving.

FB/FC Instruction Graphic Expression ST Language
MC_MoveSuperimposed
_instance(
Axis : =,
Execute : =,
MC_MoveSuperlmposed Distance : =,
fors Done VelocityDiff : =,
s o Acceleration : =
— Distance CommandAborted E
FB MC_MoveSuperimposed I::::f.l:rﬁ:n En-EL:.T[; Deceleration : =,
iDecqleratian Jerk : =,
Jark Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Name Function .Il?ya;: (gz:ta::ﬂ x::::) Timing to Take Effect
The instruction will
Execute be run when Execute BOOL True/False }
changes from False (False)
to True.
Additional relative Negative. positive
Distance distance to be LREAL 9 or’Op When Execute turns to True and
moved. 0 Busy is False
(Unit: user unit) ©)
Additional target
VelocityDiff velocity LREAL Positive (0) | pyrorxooute ums o True and
(Unit: user unit/s) y
Additional
Acceleration acceleration rate LREAL Positive (0) \évuhseniSEégi:Suete tumns to True and
(Unit: user unit/s?) y
Additional
Deceleration deceleration rate LREAL Positive (0) \é\{JhSeniSEéZfsuete tumns to True and
(Unit: user unit/s?) y
Additional jerk value - When Execute turns to True and
Jerk (Unit: user unit/s®) LREAL Positive (0) Busy is False
° Outputs
Name Function Data Type Output Range (Default Value)
True when the
Done superimposed motion is BOOL True/False (False)
completed
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Name Function Data Type Output Range (Default Value)
Busy _True when the instruction BOOL True/False (False)
is running
CommandAborted _Trge when the instruction BOOL True/False (False)
is interrupted
Error True when an error occurs BOOL True/False (False)
Record the error code
ErroriD when an error oceurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
error code descriptions.

*Note: SMC_ERROR:

Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e  When Execute turns from True to
False
D e  When the superimposed distance is | e If Execute is False and Done turns to
one .
completed True, Done will be True for only one
scan cycle and immediately turn to
False.
When Done changes to True
Busy e  When Execute changes to True When Error changes to True
When Commandaborted turns to True
e  When one instruction is interrupted When Execute changes to False
by another instruction with the If Execute is False and
Buffer Mode set to Aborting CommandAborted turns to True, it will
CommandAborted e  When this instruction is aborted be True for only one period and
because of the execution of immediately turn to False.
MC_Stop instruction
Error * Whep an error occurs during e  When Execute turns from True to
running or the input value of the False (E Code is cl d
ErrorlD instruction is incorrect alse (Error Code is cleared)

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error
° Inputs/Outputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Specify the | AXIS_REF_SM3* AXIS_REF_SM3 | When Execute turns to True and Busy
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Setting Value

Name Function Data Type (Default Value)

Timing to Take Effect

axis. is False

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

o Function

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

m [f executing MC_MoveSuperimposed block in Standstill state, the function will be identical to
MC_MoveRelative.

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

=  [f changing the input values during the execution of 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.

s MC_MoveSuperimposed and the function block, which is previously run, will be interrupted if a new
function block has started while MC_MoveSuperimposed is superimposed on other function blocks.

m  When the axis specified by MC_MoveSuperimposed is the master axis of MC_Gearln, the
MC_MoveSuperimposed function block needs to be placed in front of MC_Gearln to avoid the
MC_Gearln slave axis runout.

i I

et

1Ly

° Troubleshooting

= [f an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorID (Error Code) to address the problem.

° Example

m  The example below describes the behavior of MC_MoveSuperimposed applied to MC_MoveVelocity.
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MC MoveVelocity O

TRUE MC MoveVelocity
11 EN - ENO——
SM Drive Virtual —SAxis InVelocity —
—Execute Busy [~
500 —(Velocity Commandiborted —
100 —|Rcceleration Error —
100 —|Deceleration ErrorID
1000 —Jerk
—Direction

MC MoveSuperImposed 0

TRUE

MC moveSuperimposed

11 EN ENO——

SM Drive Virtual —JAxis Done —
—Execute Busy [~
10000 —|Distance CommandRborted —
600 —VelocityDiff Error —
200 —Acceleration ErrorID —

200 —Deceleration

500 —Jerk

m  Timing Diagram

Position

MC_MoveVelocity

Execute

InVelocity

Busy

CommandAborted

MC_MoveSuperimposed

Execute

Done

Busy

continuous motion(5)

standstill(3)

State Machine

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

¢ 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 the execution of MC_MoveSuperimposed has finished, Done will turn True and
MC_MoveVelocity will keep going.
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21.1.8 MC_Camin
® Supported Devices: AX-series motion controller
MC_Camln performs cam operation.
FB/FC | Instruction Graphic Expression ST Language
MC_Camln_instance(
Master : =,
Slave : =,
Execute : =,
MasterCompensation : =,
: MC_Camln SlaveCompensation : =,
—iMaster InSyncf— A
—lelave Busyl— MasterSca'Ilng 's,
—{Execute CommandAbarted}— SlaveScalling : =,
— MasterOffset Error p— StarMode : =,
—Slave(ffset ErrorlD |~ CamTablelD : =,
—iMasterScaling EndOfProfilet— SHODYIFF - =
FB | MC_Camin —{SlaveScaling Tappets — Velocr[yD!ff. s
—iSiartMode Acceleration : =,
— CamTablelD Deceleration : =,
— VeloctyDiff Jerk - =,
—aﬁ.ccaeua!i_m TappetHysteresis : =,
:ie;ckeleratmn InSync =>,
— TappetHysteresis Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>,
EndOfProfile =>,
Tappets =>);
® Inputs
. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
The instruction will be
Execute run when Execute BOOL True/False )
changes from False to (False)
True.
Turns the position of
the master axis by the Negative, When Execute
MasterCompensation specified LREAL positive or 0 turns to True and
Compensation value. (0) Busy is False
(Unit: user unit)
Turns the
dlsplacement of the Negative, When Execute
. slave axis by the fhy
SlaveCompensation specified LREAL positive or 0 turns to True and
Compensation value. (0) Busy is False
(Unit: user unit)
Scales the master axis Negative, When Execute
MasterScaling up and down with the LREAL positive or 0 turns to True and
specified factor. 0) Busy is False
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. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
Scales the slave axis Negative, When Execute
SlaveScaling up and down with the LREAL positive or 0 turns to True and
specified factor. (0) Busy is False
0: absolute
. 1: relative
Specifies the slave 2: ramp_in When Execute
StartMode axis mode of MC_StartMode 3: — turns to True and
MC_Camlin. : ramp_!n_pos Busy is False
4: ramp_in_neg
(absolute)
Cam table identifier.
L ’ When Execute
CamTablelD which is from the MC_ MC_CAM_ID" | turns to True and
output of CAM_ID - - Busvy is False
CamTableSelect y
Maximum velocit
VelocityDiff difrence when LREAL Positive or 0 (0 lNhentE);ecme d
elocityDi running MC_Camin*2 ositive or 0 (0) | turns to True an
It . Busy is False
(Unit: user unit/s)
The acceleration rate When Execue
Acceleration 2 LREAL Positive (0) turns to True and
MC_Camin Busy is False
(Unit: user unit/s?) y
The vc:ﬁgﬁlcral;ﬁ::?nngrate When Execute
Deceleration *2 LREAL Positive (0) turns to True and
MC_Camin Busy is False
(Unit: user unit/s?) y
The jerk value when When Execute
Jerk running MC_Camin*2 LREAL Positive (0) turns to True and
(Unit: user unit/s®) Busy is False
The hysteresis rate of When Execute
TappetHysteresis ¥ LREAL Positive or 0 (0) | turns to True and
tappet h
Busy is False

*Note:

1. MC_CAM_ID (Struct): Cam table variables, from output of MC_CAMTableSelect, and input to MC_Camin.
2. This setting is only effective if selecting ramp_in, ramp_in_pos, or ramp_in_neg in StartMode.

Setting Value

slave axis in the cam table

Name Function Data Type (Default Value)
pCT Internal information stored in | b \TER 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 r_)osmon of the LREAL Negative, positive or 0 (0)
master axis in the cam table
EndMaster The enq posmon of the LREAL Negative, positive or 0 (0)
master axis in the cam table
StartSlave The start position of the LREAL Negative, positive or 0 (0)
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. Setting Value
Name Function Data Type (Default Value)
EndSlave The::ig Eotsr:gogag: :gﬁlzlave LREAL Negative, positive, or 0 (0)
byCompatibilityMode Compatibility mode BYTE Positive or 0 (0)
e Outputs
Name Function Data Type Output Range (Default Value)
True when the master
InSync f‘);g;’;‘gs oam BOOL True/False (False)
synchronized
True when the
Busy instruction is running BOOL True/False (False)
True when this BOOL
CommandAborted instruction is interrupted True/False (False)
Error Z;Léirvsvhen an error BOOL True/False (False)
Record the error code
ErrorlD "F‘{’Zfe”r f‘g ﬁ.ﬁrﬁéﬁﬁ?frfi} SMC_ERROR*! SMC_ERROR (SMC_NO_ERROR)
error code descriptions.
True when the end point
EndOfProfile of the cam profile is BOOL True/False (False)
completed
Tappets g:/lecd Vgng;Sgg?Gam?k SMC_TappetData*? SMC_TappetData

*Note:

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

. Output Range
Name Function Data Type (Default Value)
0: TAPPET _pos
. ) (Pass in positive direction)
Te;‘ppet a.ctlon active 1: TAPPET _all
when axis passes e T
ctt tappets in the specified | SMC_CAMTAPPETTYPE (2NCT) :gg%'ﬁ" direction)
direction (positive or : . _ngg . .
negative). (Pass in negative direction)
(TAPPET_pos)
0: TAPPETACTION_on (Switch
ON)
1: TAPPETACTION_off (Switch
The action activated OFF)
cta when axis passes SMC_CAMTAPPETACTION 2: TAPPETACTION_inv (Inverts)
tappets. 3: TAPPETACTION_time
(Switches on after a delay for a
certain time period.)
(TAPPETACTION_on)
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. Output Range
Name Function Data Type (Default Value)
Specify the delay time
for switching ON under -
dwDelay TAPPETACTION_ time DWORD Positive or 0 (0)
mode.
Specify the time duration
for which the tappet is
dwDuration | switched to ON under DWORD Positive or 0 (0)
TAPPETACTION_time
mode.
iGrouplD Track ID of tappets INT Positive, negative, or 0 (0)
Master position where i .
. . 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
® When the synchronization ® When Execute is True
InSync between the master and slave °
axis is completed.
) o ® \When CommandAborted is True.
Busy ® When an instruction is run.
® When Error is True.
® When MC_CamOut is run. ® When Execute is False.
® When the instruction is ® |f Execute is False and CommandAborted
interrupted by another turns to True, CommandAborted will be
CommandAborted instruction. True for only one period and immediately
® When the function block turn to False.
instruction is interrupted by
MC_Stop.
Error ;
* Whe_n an error occurs during ® \When Execute is False (Error codes are
running or the input value of the cleared.)
ErrorlD instruction is incorrect. :
® When the MC_CamTableSelect Periodic
is 1 (cycle), turn to True. After one cycle,
turn to False.
EndOfProfile ® Cyclic end of the cam profile. e 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
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CommandAborted

Execute

InSync

Busy

EndOfProfile | | |

Error

¢ 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 period, 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, CommandAborted will shift from TRUE to FALSE as well as Execute.

° Inputs/Outputs

. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Master Specifies the AXIS_REF_SM3* AXIS_REF_SM3 When Execute turns to True and Busy
master axis. is False.
Slave Specifies _the 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

m  Relationship between 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 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_Camln 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.
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*

L 4

CAM
Master offset Slave offset
Master fl\/ Slave
Position X \_b / | T \b Position
Master Scaling Slave Scaling

The following formula is generated from the figure above.

Position_Slave = SlaveScalingxCAM (MasterScalingxMasterPosition+MasterCompensation) +
SlaveCompensation

When the master axis is in absolute mode, 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.

m  Relation between StartMode and MasterAbsolute/ SlaveAbsolute of CamTableSelect

L 4

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_CamTableSelect.MasterAbsolute Master axis
absolute Absolute mode
relative Relative mode
MC_Camin.StartMode MC_CamTableSelect.SlaveAbsolute Slave axis mode
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 Positive
ramp_in_pos False Relative
ramp_in_neg True Ramp in Negative
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MC_Camin.StartMode MC_CamTableSelect.SlaveAbsolute

Slave axis mode

Absolute
. Ramp in Negative
ramp_in_neg False P . :
- = Relative
¢ Cam table
300%
200
100 ”__,.f""ﬂ- B i ~nle
_ 1 e mam;rgéﬁm{ul
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

1.1

1.2

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.
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

60

Slave Position

L

L

3°: 11—
| | |

EndOfProfile

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 start point of master axis is not same as the start position on cam table.

46



AX Series Motion Controller Instructions Manual Chapter 2

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | | |

1.3  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 | | ‘ |

1.4  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)

2.1 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 L
Busy L
295
Master Position
0

245
Slave Position J—
0

EndOfProfile | ‘ |

2.2 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

Slave Position

EndOfProfile | |

3. Master absolute mode (MasterAbsolute = false)/ Slave absolute mode (SlaveAbsolute = true)
3.1 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.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

3.2  Relative mode (StartMode = 1)
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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 | | |

Master relative mode (MasterAbsolute = false)/ Slave relative mode (SlaveAbsolute = false)
4.1 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).

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | |

4.2 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.
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Execute

InSync

Busy

B00 oo /I
Master Position 5 | M/\/
0

Slave Position

EndOfProfile |

= Compensations and scaling
(MasterCompensation/MasterScaling/SlaveCompensation/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.

Slave cam phasing

120

-

360

Master cam phasing

¢ 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.

 §

=lave axis positian

120

0 haster axis position 360
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¢ 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 below.

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

profile.
Condition 1 Condition 2
MasterScaling=1 MasterScaling=1
4 SlaveScaling=1 ) Slave Scaling=2
Slave position Slave position
120 bom e
- -
0 360 0 B0
Master position Master position
Caondition 3 Condition 4
i MasterScaling=1 i MasterScaling=2
SlaveScaling=0.5 SlaweScaling=1
Slave position Slawve position
120
B0 e 2
0 N |0 0 180 E
Masterposition Master position
Condition 5
4 - Masterscaling=0.5
Slave position SlaveScaling=1
120
|
|
|
I
! |-
0 360 720
MWaster position
Condition 1: When MasterScaling and SlaveScaling are set to 1 with no Compensations, the actual cam

Condition 2:

Condition 3:

Condition 4:

profile will be same as preplanned.

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

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

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.
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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 MasteScaling = 0, the impact of MasterCompensation and SlaveCompensation on the
actual operation of cam profile.

Condition 1 Condition 2
A _ A _
MasterOffset=0 MasterOfset=20
Slave axis position SlaveOffset=80 Slave axis position SlaveOffset=0
240
180 f-=--=
I
. /;\
I
! - | e
0 360 i a0 270 w0

Master axis position

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 execution.

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 execution.

Period mode

¢ Use Periodic of MC_CamTableSelect to control the period mode. Under non-periodic mode,
EndOfProfile remains to be TRUE after executing 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 X positive pass negative pass

@ 1

L 180  switch ON switch OFF
L 360  switch OFF nane

® 3

L a0 switch ON none

L 270 Ivert swiltch OFF
L]

*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.
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m  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

= [f an error occurs during the execution of the instruction, Error will change to True. You can refer to

ErrorID (Error Code) to address the problem.

e Example

= Example1: Demonstrate the execution result after cam parameters relating to MC_Caminbeing being
configured. Both the master and slave axis are rotary axes in this example.

¢ Cam curve planning:

2

TRTUONS08 aners

109 —— ==

~___master position [u]

master posiion [u]
3o

o r) & &0 100 120 1lo 160 180 2o 250 240

Segment Type min(Position) max(Position)

° PolyS 0 a0

L) 9 90

° Polys 90 180

L) 180 180

° PolyS 90  189.8427604...

L 270 90

e Polys -0.84276047... 90
360 0

max(|Velocity])
1.51200000000...
1.51200000000...
2.33748148148...

2.33748148148...

max(|Acceleration|)
0.0437803772552189...
0.0437803772552188...
0.10754458161865568

0.10754458161865568
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1000 —Jerk
1—{Dpirection

MC_MoveVelocity 0

MC_MoveRelative 1

TAUE MC_MoveVelocity
— BN BN
SM_Drive Virtual X —{Axis InVelocity

£2 —{Execute Busy
100 —{velocity CommandAborted
500 —{acceleration Brror
500 —|peceleration Errorin

—1 EN
SM_Drive Virtual X —={Master
sM Drive virtual Y —={slave
Cam—=CamTable
—lExecute

—{Periodic

MC_camTableselec
- MC_CamTableSelect

—MasterAbsolute
TRUE —{SlaveAbsolute

ENO
Done [~
Busy —

Error -

ErrorID|-

SM_Drive_Virtual_y—=f
E3 —|

180 —

100 —

500 —

500 —

1000 —

MC_MoveRelative
EN ENo—|
Axis Done —
Execute Busy —
Distance CommandAborted —
velocity Error -
Acceleration Errorinf-
Deceleration
Jerk

CamTableID—Cam_ID_1

MC_CamIn_0

MC_CanmIn

] EN - ENO——
SM_Drive Virtual X —=fMaster Insync
sM_Drive_virtual Y-—={slave Busy -
£4 —{Execute Comnandaborted -
30 —|Masteroffset Brror -
100 —{s1aveossset ErrorID|-
2 ling EndofProfile —

0 —IStartMode
Cam_TD_1 —{CamTableID

500 —Jerk

1 —SlaveScaling

60 — VelocityDiff
500 —Acceleration
500 —Deceleration

0 —|TappetHysteresis

Tappets —

Timing Diagram
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Velocity

100
Master /
0

MC_Camin

Execute

InSync

Busy

CommandAborted

EndOfProfile | | | | | |

MC_CamOut

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 + MasterCompensation) +
SlaveCompensation

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
& 1
m Q0 inwert invert
MC_CemTableSelect_ 0 MC CamIn O
| TRUE MC CamTableSelect MC CamTn
—{ ——1zx - ENO EN B ENO—
master —|Master Done [~ master —=|Master InSync —
slave —=51ave Busy [~ slave —H51ave Busy —
Cam —=CamTable Error— —|Execute Commandiborted —
TRUE —{Execute ErrorID 0 —MasterOffset Error —
—|Periodic CamTableID —Cem ID 1 0 —5laveOffser ErrorID
MasterBAbsolute 1 —MasterScaling EndOfProfile —
SlawveBbsolute 1 —5laveScaling Tappets —
0 —StartMode
Cam _ID 1 —CamTableID
—VelocityDiff
—|Acceleration
—|Deceleration
—|Jderk
5 —TappetHysteresis
SMC_GetTeppetValues_0
TRUE SMC_GetTappetValue
[ EN B ENO——
MC CamIn 0.Tappets —- Tappets bTappet —
iID
bInitValue
bSetInitValueAtReset

s Timing Diagram

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.
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21.1.9 MC_CamOut

® Supported Devices: AX-series motion controller

MC_CamOut deactivates the engaging between master and slave axis.

FB/FC | Instruction Graphic Expression ST Language
MC_CamOut_instance(
MC_CamOut Slave : =,
— Slave ponef— | Execute : =,
FB MC_CamOut —Execute Busyt—~ | Done =>,
Error[— Busy =>
oD | Error =>,
ErrorlD =>);
® Inputs
Setting
. Data Value _
Name Function Type (Default Timing to Take Effect
Value)
The instruction will be run True/False
Execute when Execute changes from BOOL (False) -
False to True.
e Outputs
Name Function Data Type Output Range (Default Value)
Done True when the master and BOOL True/False (False)
slave axes are disengaged
Busy True_when the instruction is BOOL True/False (False)
running
Error True when an error occurs BOOL True/False (False)
Record the error code when
an error occurs. Refer to . SMC_ERROR
ErrorlD Appendix for error code SMC_ERROR (SMC_NO_ERROR)
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

completed

Name Timing for Shifting to True Timing for Shifting to False
When Execute is False
o When the instruction CamOut is If Execute is False and Done turns to
Done 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 ° When an instruction is running ° When Error and Done are True
Error ° Whep an error occurs during . When Execute is False (Error codes
running or the input value of the are cleared.)
ErrorlD instruction is incorrect '

= Timing Diagram of Output Parameter Changes

Execute

Done i : i

Busy I_

Error

® Inputs/Outputs

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Slave Specifies .the AXIS_REF_SM3* 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

m  When the slave axis is decoupled from the master axis by MC_CamOut, it moves with the sustained
velocity and the slave state is under 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.

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

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorID (Error Code) to address the problem.

e Example
m  The following example gives the operation result of MC_CamOut. The master and slave axis in this

example are rotary axes.

m  Cam curve planning
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g
w§ |
PO S S S (S (R N S R I I I ) (N N S S
o—f‘—l\
master position [u]
i I S
= ] 0 60 &0 100 120 1o 160 180 200 250 2o 3do 320

X ¥ \% A J Segment Type min

(Position) max(Position) max(|Velocity]) max{|Acceleration|)

—Periodic
—MasterfAbsclute

CamTa

4 oA H

E —{SlaveAbsolute

* Polys 0 90  1.51200000000... 0.0437803772552189..,
L 00 90 0 0 0
. Poly5 90 180 1.51200000000... 0.0437803772552188...
L 180 180 1 0 0
. Poly5 90 189.8427604... 2.33748148148... 0.10754458161865568
L 27 90 0 0 0
* Palys -9.84276047... 90 2.33748148148... 0.10754458161865568
360 0 1 ] 0
HC_CamTablEBE lect_D
TRUE MC CamTableSelesct
11 EN ENO——————
SM_Drive_Virtual X —=Master Done |-
SM Drive Virtual Y -—={Slave Busy —
Cam ——|CamTable Errorc—
\UE —Execute ErrorlID|—

bleID—Cam ID 1

MC_CamIn_0

0 —{StartMode
Cam_ID_1 —CamTableID
60 — VelocityDiff
500 —{Acceleration
500 —Deceleration
500 —Jerk
0 —{TappetHysteresis

TRUE MC CamIn
11 EN - ENO—
SM_Drlve_Virtual_‘.h: —=iMaster Insync—
SM Drive Virtual Y -—=iSlave Busy |—
E4 —Execute CommandaAborted —
30 —MasterOffset Error—
100 —{SlaveOffset ErrorID |-
2 —MasterScaling EndOfProfile —
1 —SlaveScaling Tappets —

Timing Diagram
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Velocity

100
Master /
0

Position

Master

MC_Camin

Execute

InSync

Busy

CommandAborted ! '

EndOfProfile | :

MC_CamOut

Execute

Done : |

Busy : !

Master State Machine

continuous motion(5)

stanmma.]_‘ :

Slave State Machine

s,anm

nchronized motion(6)

cominllm.ls_mmnﬁ)

¢ The master-slave engaging is deactivated when MC_CamOut is run. At the same time, MC_Camlin
is aborted and a falling edge is detected at 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.
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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.

® Supported Devices: AX-series motion controller

FB/FC Instruction

Graphic Expression

ST Language

I MC_MoveVelodty

MC_MoveVelocity_instance (
Axis :=,

Execute :=,

Velocity :=,

Acceleration :=,

Deceleration :=,

Aods InVelodty
1Execu.te Busy Jerk =,
FB MC_MoveVelocity iﬁfﬁf;‘;mn cummamm;tr:: Direction :=,
:Eg);:lgralian ErrorID BufferMode =,
-Direction InVeIocity =>,
Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® |nputs
. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
The instruction will be run True/False
Execute when Execute changes BOOL -
(False)
from False to True.
: When Execute
Velocity J a.rt?et veloc!B/ LREAL Positive or 0 (0) | turns to True and
(Unit: user unit/s) Busy is False
. When Execute
Acceleration ﬁcgf leration .rs'tf LREAL Positive (0) turns to True and
(Unit: user unit/s?) Busy is False
. When Execute
Deceleration IZL)Jegtt.eleratlon .r;tg LREAL Positive (0) turns to True and
(Unit: user unit/s®) Busy is False
When Execute
Jerk U '\tJ.erk value.t/ 3 LREAL Positive (0) turns to True and
(Unit: user unit/s®) Busy is False
3: fastest
2: current When E ¢
. s . o en Execute
Direction Specify thet dlrect;tlgn for Dir(';/lc(t:ian” g): prc:sLttlvet turns to True and
servo motor rotation. : sho e§ Busy is False
-1: negative
(current)
Specify the buffering ? gb]?frtmg }[/L\J/Pn(—:;ntfxecute
BufferMode behavior pattern for this | MC_BUFFER_MODE™ o utiere T d Busv |
function block instruction. 2: Blen;jlngLow F;Lfseean usy 1s
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Name Function Data Type (g::ta':ﬂ x::ﬂg) Tlmuégf;cétTake
BlendingPrevious
4: BlendingNext
5: BlendingHigh
()
*Note:

1. MC_Direction: Enumeration (Enum)

2. MC_BUFFER_MODE: Enumeration (Enum)
® Outputs
Name Function Data Type Output Range (Default Value)
InVelocity Wher? th.e specified target BOOL True/False (False)
velocity is reached
Busy When Execute turns to True BOOL True/False (False)
Active True when the axis is BOOL True/False (FALSE)
moving
CommandAborted True when this instruction is BOOL True/False (False)
aborted
Error True when an error occurs BOOL True/False (False)
Record the error code when
ErroriD an efroroceurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR:

Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e  True when the specified target e  When CommandAborted turns to True
InVelocity velocity is reached e  When CommandAborted turns to True
and the target velocity is changed
Bus ° When Execute turns to True ° When Error turns to True
y ° When CommandAborted turns to True
. When Error turns to True
Active ° When Execute turns to True When CommandAborted turns to True
° When this instruction is When Execute changes to False
interrupted by another instruction If Execute is False and
CommandAborted | o When this instruction is aborted CommandAborted turns to True, it will
because of the execution of be True for only one period and
MC_Stop instruction immediately turn to False.
Error ° Whe_n an error occurs during o When Execute turns from True to False
running or the input value of the E Code is cl d
ErrorlD instruction is incorrect (Error Code is cleared)

= Timing Diagram of Output Parameter Changes
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Execute

InVelocity

Busy

CommandAborted

Error

Inputs/Outputs

Name Function Data Type

Setting Value

(Default Value) Timing to Take Effect

Axis

Specnfy the AXIS REF SM3* AXIS REF SM3 When' Execute turns to True and
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

The instruction performs speed control with specified target velocity (Velocity), acceleration rate
(Acceleration), deceleration rate (Deceleration) and Jerk value (Jerk) when execute changes to True.
Users can execute another motion instruction to abort the ongoing motion of MC_MoveVelocity.

When interrupted by other instructions, OutputsinVelocity will be False and OutputsCommandAborted is
True.

When Execute of MC_MoveVelocity changes to True, the axis starts to move at the target velocity. Even
if Execute turns False, the execution of the function block will not be affected.

When Executelnputs of MC_MoveVelocity is retriggered and a new target velocity is specified, the axis
will change the velocity to the requested velocity.

In case the Execute pin changes to False after the function block is run, InVelocity of MC_MoveVelocity
will turn True when the target velocity is reached. InVelocity will remain as True, until being interrupted by
other instructions.

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

Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to

ErrorID (Error Code) to address the problem.

Example

m  The example below describes the behavior of two MC_MoveVelocity.
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MC_Power 0

TRUE MC_Power

— [N ENO|——

SM Drive Virtual —=Axis status —

TREUE — Enable bRegulatorRealState —

TRUE —<bRegqulatoron bDriveStartRealState =

TRUE —|bDriveStart Busy—

Error

ErrorID|-

MC MoveVelocity 0
TRUE MC MoveVelocity

_I l—EN ENO——

SM_Drive Virtual ——jAxis InVelocity—
El —{Execute Busy —
200 —vVelocity Commandaborted —
100 —Acceleration Error—
100 —{Deceleration ErrorlDi=
1 —Jerk

1 —Direction

MC MoveVelocity 1

RUE MC_MoveVelocity
—I [I— EN ENO——
S5M Drive Virtual —=Axis InvVelocity—
E2 —Execute Busy —
300 —{Velocity Commandhborted —
100 —Acceleration Error—
100 —Deceleration ErrorlD—
0 —Jerk
1 —Direction

= Timing Diagram
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500 _ .
Velocity 30

' '
______________________________ [N SRR
1 T

0 ' H ' 1 '
MC_Mov eVelocity_0 : i ;

Execute

InVelocity

Busy

CommandAborted

Error

MC_Mov eVelocity_1 i § | !
Execute |

InVelocity

Busy

CommandAborted _|

Error

Axis State Machine s(andi,- o) |

¢ When Execute changes to True, the first MC_MoveVelocity controls the axis to reach the specified
target velocity 500. When it reaches 500, InVelocity changes to True.

continuous motion(5)

¢ 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 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 abort
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 again turn False to True and aborts MC_MoveVelocity_0. In this case, the axis decelerates again
without reaching the target velocity.

65



AX Series Motion Controller Instructions Manual

Chapter 2

2.1.1.11 MC_PositionProfile

® Supported Devices: AX-series motion controller

MC_PositionProfile is used to set time and position to plan motion profiles.

FB/FC Instruction Graphic Expression ST Language
MC_PositionProfile_instance (
Axis: =,
TimePosition: =,
- _ Execute : =,
N .. MC_PaositionProfile _ Arraysize: =,
— TimePosition Bus) it "=
FB | MC_PositionProfile e CommondAborted] PositionScale: =,
— s K F Compensation: =,
—Offset Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
The instruction will be run True/False
Execute when Execute changes from BOOL -
(False)
False to True
ArraySize Number of motion profile INT Positive or 0 (0) When Execute .turns to
arrays True and Busy is False
PositionScale Overall scale factor in value LREAL Negative, positive | When Execute .turns to
or0 (1) True and Busy is False
Overall profile Compensation . .
Compensation in value LREAL Negative, positive | When Execute .turns to
Y . or 0 (0) True and Busy is False
(Unit: user unit/s)
e 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)
interrupted
Error True when an error occurs BOOL True/False (False)
Record the error code when
ErrorlD an erroroceurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.
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*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False

e  When Execute turns from True to
False

e  When the execution of path e If Execute is False and Done turns to
planning is complete True, Done will be True for only one

scan cycle and immediately turn to

False.

Done

When Done changes to True
Busy e  When Execute changes to True e When Error changes to True
When Commandaborted turns to True

When Execute changes to False

e  When this instruction is interrupted If Execute is False and

CommandAborted by another function block CommandAborted turns.to True, it will
be True for only one period and
immediately turn to False.

Error * Whep an error.occurs during e When Execute turns from True to
running or the input value of the False (Error Code is cleared)
ErrorlD instruction is incorrect

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error
® Inputs/Outputs
Name Function Data Type (gztft;:ﬁ x::::) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3*' | AXIS_REF_SM3 When. Execute turns to True and
axis. Busy is False
Time and
TimePosition pos[tlon MC_TP_REF*2 MC_TP_REF When. Execute turns to True and
during Busy is False
execution.
*Note:

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).
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Setting Value

during execution
of instruction.

Name Function Data Type (Default Value)
There’s no need
to set this
Number _of pairs variable, which INT -
has been
replaced by
InputsArraySize.
True: Absolute mode
IsAbsolute Set the.mode of BOOL False: Relative
position. mode
(True)
Time and
MC_TP_Array position data ARRAY [1..100] OF SMC_TP SMC_TP*

*Note: SMC_TP: Structure(STRUCT).

Name Function Data Type Setting Value (Default Value)
Period of time
Delta_time between position TIME Positive or 0 (TIME#0ms)
points
Position POS'.t lon of t.he LREAL Negative, positive or 0 (0)
position point

® Function

m  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 during the execution of the instruction, Error will change to True. You can refer to
ErrorlD (Error Code) to address the problem.

e Example

m  The example below describes the behavior of MC_ PositionProfile instruction.

MC PositionProfile 0

|
I EN

EH_Dr-ive_‘u'irtx:a'. —=AX1S

TimePosition 0 —S
El —Execute

5 —Arraysize

2 —PositionScale

TimePosition

MC PositionProfile
- ENO——
Done —
Busy —
Commandaborted —
Error —
ErrorIDi—

0 —offset

Configure for the curve of motion profile:
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TimePosition 0.MC

TimePosition O0.MC TP Array([l].
TP Array[2].
TimePosition 0.MC TP Arrav[3].
Timapnﬁitinn:D.MK:TP:nrrav[d].
TimeFosition 0.MC TP _Array([5].

TimePosition 0.MC TP _Array[l].
TimePosition_0.MC_TP_Array([2].
TimeFosition 0.MC TP Array([3].position :
TimePosition 0.MC TP _Array(4].position
TimePosition 0.MC_TP_Array(5].position

delta time
delta time
delta tims
de1ta:time
delta time

position
position

imnn n

B BN s s
H O oD o O
e I e

T#1s5;
T#25;
T#35;
T#45;
T#55;

=]

Timing Diagram

MC_PositionProfile |

Execute

Done

Busy

CommandAborted

Error

Nefoo

3s

4s

5s

¢ When Execute of MC_PositionProfile is raised, the target axis moves along the curve, which is
generated by the settings of delta_time and position in TimePosition.

*

The Setting Value of IsAbsolute is True, MC_PositionProfile plans motion curves in the mode of

Abosolue position.

Motion curve of MC_PositionProfile is generated according to the time-position data in TimePosition.
As a result of PositionScale=2, the position will be 200 after one second of execution, position 300

after two seconds and so on. When runs after 5 second, the position should be -200.
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2.1.1.12 MC_VelocityProfile

® Supported Devices: AX-series motion controller

MC_VelocityProfile is used to set time and velocity to plan motion profiles.

FB/FC Instruction Graphic Expression ST Language
MC_ VelocityProfile_instance(
Axis: =,
TimeVelocity: =,
- Execute : =,
e MC_VelocityProfile . ArraySize: =,
— TimeVelodt Bus) H - =
FB |MC_VelocityProfile|  —eeare CommandAbortd VelocityScale: =,
—ArraySize Error Compensation: =,
—VelodtyScale ErrorID
—{Offset Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
The instruction will be run True/False
Execute when Execute changes from BOOL -
(False)
False to True.
ArraySize Number of motion profile INT Positive or 0 (0) When Exepute turns to True
arrays and Busy is False
VelocityScale Overall scale factor in value LREAL Negative, positive | When Exe_cute turns to True
or0 (1) and Busy is False
Overall profile Compensation . -
Compensation in value LREAL Negative, positive | When Exe_cute turns to True
" . or 0 (0) and Busy is False
(Unit: user unit/s)
e Outputs
Name Function Data Type Output Range (Default Value)
Done True when execution of path BOOL True/False (False)
planning is finished.
Busy True'when the instruction is BOOL True/False (False)
running
CommandAborted True when the instruction is BOOL True/False (False)
interrupted.
Error True when an error occurs. BOOL True/False (False)
Record the error code when
ErrorlD an error oceurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR:

Enumeration (Enum)
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= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False

° When Execute turns from True to
False

e |f Execute is False and Done turns to
True, Done will be True for only one
scan cycle and immediately turn to
False.

Done e When path planning is complete

When Done changes to True
Busy e  When Execute changes to True e When Error changes to True
When Commandaborted turns to True

When Execute changes to False.

e  When this instruction is interrupted If Execute is False and

CommandAborted by another function block CommandAborted turns to True, it will
be True for only one period and
immediately turn to False.

Error ° Whe_n an error occurs during e When Execute turns from True to
running or the input value of the .
ErrorlD instruction is incorrect False (Error Code is cleared)

m  Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error
® Inputs/Outputs
Name Function Data Type SR VEID Timing to Take Effect
(Default Value)
Axis Specify the AXIS REF SM3*' | AXIS REF SM3 When' Execute turns to True and
axis. - - - - Busy is False
Time and
. . velocity 2 When Execute turns to True and
TimeVelocity during MC_TV_REF MC_TV_REF Busy is False
execution.
*Note:

1.  AXIS_REF_SM3 (FB): Every function block contains this variable, which works as the starting program
for the function block.
2. MC_TV_REEF: Structure (STRUCT).
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Setting Value

Name Function Data Type (Default Value)
Number of pairs There’s no need to set this variable, which INT )
—op has been replaced by InputsArraySize.
True: Absolute mode
IsAbsolute Set the mode of velocity. BOOL False: Relative mode
(True)
Time and velocity data during execution of | ARRAY [1..100] OF *
MC_TV_Array instruction. SMC_TV SMC_TV
*Note: SMC_TV: Structure(STRUCT).
Name Function Data Type Setting Value (Default Value)
Period of time
Delta_time between position TIME Positive or O(TIME#0ms)
points
Velocity Velacity of the LREAL Negative, positive or 0 (0)

position point

® Function

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

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorID (Error Code) to address the problem.

e Example

m  The example below describes the behavior of MC_VelocityProfile.

MC VelocityProfile O

MC ValocityProfile
1 EM - ENO——
SM Drive Virtual ——Axis Done t
TimeFosition 0 —=TimeVelocity Busy —
El —|Execute CommandAborted —
5 —Ar¥raySize Error =
1 —VelocityScale ErrorlD —
0 —offset

Configure for the curve of motion profile:
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TimeVelocity 0.MC TV Array[l].delta time := T#15;
TimeVelocity 0.MC TV Array[2].delta_time := T#25;
TimeVelocity 0.MC TV Array([3].delta_time := T#35;
TimeVelocity 0.MC TV Arravy[4].delta_time := T#45;
TimeVelocity 0.MC TV Array[5].delta_time := T#35;

TimeVelocity 0.MC TV Array[1l].wvelocity :=100;
TimeVelocity 0.MC TV Arrav(2].wvelocity :=1E0;
TimeVelocity 0.MC TV Array[3].wvelocity :=530;
TimeVelocity 0.MC TV Array[4].welocity :=200;
TimeVelocity 0.MC TV Array[5].wvelocity :=-100;

Timing Diagram

Position :

Velocity

Acceleration

MC_VelocityProfile

Execute

Done

Busy J

CommandAborte

Error ;

! 2s ! 3s 4s 5s

¢ When Execute of MC_VelocityProfile is raised, the target axis moves along the curve, which is
generated by the settings of delta_time and velocity in TimeVelocity.

The Setting Value of IsAbsolute is True, MC_VelocityProfile plans motion curves in Abosolue mode.

Since Motion curve of MC_VelocityProfile is generated according to the time-velocity data in
TimeVelocity, the velocity will be 100 after one second of execution, position 180 after two seconds
and so on. When runs after 5 second, the position should be -100.
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2.1.1.13 MC_AccelerationProfile

® Supported Devices: AX-series motion controller

Similar to MC_PositionProfile, MC_AccelerationProfile is used to set time and acceleration to plan motion profiles.

However, its position points are defined by acceleration variables in MC_TV_REF.

FB/FC

Instruction

Graphic Expression

ST Language

MC_ AccelerationProfile

_instance (
Axis: =,
TimeAcceleration: =,
I Execute : =,
MC_AccelerationProfile
— s Done ArraySize: =,
— TimeAcceleration Busy|
FB | MC_AccelerationProfile M S AccelerationScale: =,
:gcﬁc:eityatlmkalg ErrorlD Compensation: =,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
The instruction will be run when True/False
Execute Execute changes from False to BOOL -
T (False)
rue.
Negative, positive When Execute turns
ArraySize Number of motion profile arrays INT 9 or 0’ 0) to True and Busy is
False
Negative. positive When Execute turns
AccelerationScale Overall scale factor in value LREAL 9 or O, (Ff]) to True and Busy is
False
Overall profile Compensation in Negai it When Execute turns
Compensation value LREAL €gative, PoSIVE | 45 True and Busy is
. . or 0 (0)
(Unit: user unit/s) False
® Outputs
Name Function Data Type Output Range (Default Value)
Done True vyhep e.xgcutlon of path BOOL True/False (False)
planning is finished
Busy True'when the instruction is BOOL True/False (False)
running
CommandAborted True when the instruction is BOOL True/False (False)
interrupted
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Name Function Data Type Output Range (Default Value)
Error True when an error occurs BOOL True/False (False)
Record the error code when
ErroriD an error ogeurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e  When Execute turns from True to False
oo If Execute is False and Done turns to
Done *  When the path planning is True, Done will be True for only one
complete . :
scan cycle and immediately turn to
False.
When Done changes to True
Busy e  When Execute changes to True When Error changes to True
When Commandaborted turns to True
When Execute changes to False
e  When this instruction is If Execute is False and
CommandAborted interrupted by another function CommandAborted turns to True, it will
block be True for only one period and
immediately turn to False.
Error * Whep an error occurs during e When Execute turns from True to False
running or the input value of the (Error Code is cleared)
ErrorlD instruction is incorrect

m  Timing Diagram of Output Parameter Changes

Command

Execute

Done

Busy

Aborted

Error

® Inputs/Outputs
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Setting Value

Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3*" AXIS_REF_SM3 When Exe_cute turns to True
axis. and Busy is False
Time and
TimeAcceleration accelgratlon MC_TA_REF*2 MC_T REF When Exe_cute turns to True
during and Busy is False
execution.

*Note:
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).

Setting Value

Name Function DRI 575D (Default Value)

There’s no need to set this
Number_of_pairs | variable, which has been INT -
replaced by InputsArraySize.

True: Absolute mode

IsAbsolute Set the mode of acceleration. BOOL False: Relative mode
(True)
Time and acceleration data ARRAY [1..100] OF .
MC_TA_Array during execution of instruction. SMC_TA SMC_TA

*Note: SMC_TA: Structure(STRUCT).

Name Function Data Type Setting Value (Default Value)
Period of time
Delta_time between position TIME Positive or O(TIME#0ms)
points

Acceleration Accele_rgtlon Qf the LREAL Negative, positive or 0 (0)
position point

® Function

m  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 specific distance to an existing motion of MC_AccelerationProfile.

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorlD (Error Code) to address the problem.

e Example

m  The example below describes the behavior of MC_AccelerationProfile.
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MC AccelerationProfile 0

TRUE ' MC_AccelerationProfile
: H EN ENO|—
SM Drive Virtual —SAxis Done —
TimeAcceleration_0 —=TimeAcceleration Busy —
El — Execute CommandAborted —
5 —ArraySize Error —
1 —AccelerationScale ErroriD—

0 —0ffset

TimeAcceleration 0.MC TA Array(l].delta time
TimeAcceleration 0.MC TA Array(2].delta time
TimeAcceleration 0.MC_TA Array([3].delta_time
TimeAcceleration 0.MC_TA Array([4].delta_time
TimeAcceleration 0.MC_TA Array([3].delta_time

TimeRAcceleration 0.MC_TA Array([l].acceleration

TimeAcceleration 0.MC _TA Array([3].acceleration
TimeAcceleration

0.
TimeAcceleration 0.

= T§15;
= T§25;
= T#35;
= T#45;

TimeRAcceleration 0.MC_TA Array([2].acceleration:

MC TA Array(4].acceleration:
MC TA Array(3)].acceleration:

T#55;

m  Timing Diagram

Position

Velocity

0

Acceleration
200

MC_AccelerationProfile

Execute

Done

Busy

CommandAborted

Error

1s 2s 3s 4s

5s

¢ When Execute of MC_AccelerationProfile is raised, the target axis moves along the curve, which is
generated by the settings of delta_time and Acceleration in TimeAcceleration.

¢ The Setting Value of IsAbsolute is True, MC_AccelerationProfile plans motion curves in Abosolue

mode.

¢ Since Motion curve of MC_AccelerationProfile is generated according to the time-acceleration data

in TimeAcceleration, the velocity will be 100 after one second of execution, position 180 after two

seconds and so on. When runs after 5 seconds, the position should be -100.
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2.1.1.14 MC_Jog

Supported Devices: AX-series motion controlle

MC_Jog enables an axis to be moved forward or backward.

FB/FC Instruction Graphic Expression ST Language
MC_Jog_instance (
Axis : =,
JogForward: =,
MC_Jog JogBackward: =,
— Axi Bus H -
—-J;;’orwa'd Cormmrdhbarte; — Xelo"‘ilty 't._’
— JogBackward Error cceleration : =,
FB MC_Jog _:“'Mt" . Errorld Deceleration : =,
—Acceleration
— Deceleration Jerk : =,
—Jderk Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Data Setting Value _
Name Function Type (Default Value) Timing to Take Effect
JogForward changes True/False
JogForward | ¢ FALSE to TRUE. | BOOL (False) -
JogBackward True/False
JogBackward | changes from FALSE BOOL (False) -
to TRUE
Velocity The .t:.;\rget veI90|ty LREAL Positive or 0 (0) When. Execute turns to True and
(Unit: user unit/s) Busy is False
Acceleration Acggleratlon r.ate2. LREAL Positive (0) When. Execute turns to True and
(Unit: user unit/s?) Busy is False
Deceleration Dec%elleranon ratg. LREAL Positive (0) When Execute turns to True and
(Unit: user unit/s?) Busy is False
Jerk value. - When Execute turns to True and
Jerk (Unit: user unit/s3) LREAL Positive (0) 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)
interrupted
Error True when an error occurs BOOL True/False (False)
Record the error code when
ErroriD an error ogeurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions
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*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
When Error turns to True
When CommandAborted turns to True
Busy e True when JogForward or e When status is standstill and there’s
JogBackward turns to True no complementarity between the
status of JogForward and
JogBackward
e True when the instruction is e When JogForward and JogBackward
CommandAborted interrupted turn to False
Error e When an error occurs during
running or the input value of the e When JogForward and Jo_gBackward
ErrorlD instruction is incorrect turn to False ( Error code is cleared)

® Inputs/Outputs

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When JogForward or JogBackward
axis. turn to True.

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

® Function

m  MC_Jog starts a continuous motion with the specified Velocity, while JogForward and JogBackward
determine on 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 parameter settings to perform Jog operation.
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JogForward

JogBackward

standstill(3) : :|_| :I—i
State Machine

Busy

continuous motion(5) ; i1 discrete motion(4)

Velocity

m  The following description is with reference to the above figure:

L 4

When JogFoward is True and JogBackward is False, the axis starts to move in positive direction,
which the status is continuous_motion.

When JogFoward is False and JogBackward is True, the axis starts to move in negative direction,
which the status is discrete_motion.

When decelerating to reach 0 velocity, the status will turn to Standstill, then the axis starts to accelerate
in negative direction and change the status to continuous_motion; at the same time, Busy is still True.

When both JogForward and JogBackward are True, the axis will accelerate/ decelerate to reach 0
velocity, the status will be discrete_motion.

When both JogForward and JogBackward are True, the axis will stop moving and the status will be
Standstill with Busy output changing from Busy to False.

® Troubleshooting

= [f an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorID (Error Code) to address the problem.
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2.1.1.15 MC_Gearin

® Supported Devices: AX-series motion controller

The function block MC_Gearln activates a linear master-slave engaging.

FB/FC

Instruction

Graphic Expression

ST Language

MC_Gearln_instance (

Master :=,
Slave :=,
Execute :=,
S RatioNumerator :=,
MC_GearIn ; i -
_f— s B RatloDen.omlh_ator =,
S Busy|— Acceleration :=,
— Execute CommandAbortedf— | Deceleration =,
FB MC_Gearln |—RatioNumerator Emror— | Jerk :=,
— RatioDenominator ErrorlD — o
B et BufferMode :=,
— Deceleration InGear =>,
— Jerk Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>
);
® |nputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
The instruction
will be run when True/False
Execute Execute BOOL -
(False)
changes from
False to True.
Gear ratio
. numerator* Negative, When Execute turns to
RatioNumerator between master DINT positive or 0 (1) | True and Busy is False
and slave axis
Gear ratio
. W
RatioDenominator denominator UDINT Positive (1) When Execute _turns to
between master True and Busy is False
and slave axis:
Acceleration
. . " When Execute turns to
Acceleration (Um?. uzser LREAL Positive (0) True and Busy is False
unit/s?)
Deceleration
. " " When Execute turns to
Deceleration (Unl?. uzser LREAL Positive (0) True and Busy is False
unit/s?)
Jerk
. . When Execute turns to
Jerk (Unit: user LREAL Positive (0) True and Busy is False
unit/s®)
Specify the " 0: Aborting When Execute turns to
BufferMode buffering MC_BUFFER_MODE 1: Buffered True and Busy is False
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Name

Function Data Type

Setting Value
(Default Value)

behavior
pattern for this
function block
instruction.

2: BlendingLow
3:
BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)

*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)
InGear True when engaging is BOOL True/False (False)
complete
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)
interrupted
Error True when an error occurs BOOL True/False (False)
Record the error code when
ErrorlD an error ogeurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR:

Enumeration (Enum)

Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e When the slave axis reaches the When Error turns to True
InG target velocity and the engaging is When CommandAborted turns to
nisear successful True
e When the gear ratio changes
e When the engaging is processed When Error turns to True
Busy When CommandAborted turns to
True
When Error turns to True
Active e When Execute turns to True When CommandAborted turns to
True
When MC_GearOut is run When Execute changes to False
True when the instruction is If Execute is False and
CommandAborted interrupted by another function CommandAborted turns to True,
block CommandAborted will be True for
e When this instruction is aborted by only one scan cycle and immediately
MC_Stop turn to False.
Error * Whep an error occurs during e When Execute turns from True to
running or the input value of the False (E Code is d
ErrorlD instruction is incorrect. alse (Error Code is cleared)

Timing to Take Effect
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m  Timing Diagram of Output Parameter Changes

Execute

InGear

Busy

CommandAborted

Error |

® Inputs/Outputs

. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect

Specifies the
Master master axis AXIS_REF_SM3* | AXIS_REF_SM3 When Execute turns to True and
number. Busy is False

Specifies the

Slave slave axis AXIS_REF_SM3* AXIS_REF_SM3 When. Execute turns to True and
number. 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

m  In MC_Gearln, slave axis will follow master axis to move at the Set Position.

m  When Execute is True, the target speed of slave axis is the velocity of master axis times gear ratio

(Velocity * RatioNumerator / RatioDenominator)

MC_Gearin

Execute

InGear

Busy

CommandAborted

Error

Velocity

Master 00 —---oooooee

500 .
Slave

After the gear mechanism is established, the slave axis will follow the master axis to move at the given
proportion to accomplish the synchronized control of master and slave axis. Master axis could be
physical or virtual axis or external encoder.

¢ RatioNumerator, RatioDenominator
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» When the value of gear ratio is positive, the master and slave axis move in same direction.

Velocity

2000 === === loolooooooooos

Ratio Numerator: Ratio Denominator = 2:1

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

Velocity

Slave

-1000

Ratio Numerator: Ratio Denominator = -2:1

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to

ErrorlD (Error Code) to address the problem.
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2.1.1.16 MC_GearOut
® Supported Devices: AX-series motion controller
MC_GearOut disconnects the gear relation (velocity) between master and slave axis.
FB/FC Instruction Graphic Expression ST Language

MC_GearOut_instance (
Slave : =,

H'C_Gearﬁl.rt
—Slave Done Execute : =,
FB MC_GearOut —Execute Busy Done =>,
Error [~ —
ErrorlD Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Name Function Data Type (g::‘g:ﬂ x::ﬂz) Timing to Take Effect
The instruction will be run True/False
Execute | when Execute changes BOOL (False) -
from False to True.
e 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 BOOL True/False (False)
is running
Error True when an error occurs BOOL True/False (False)
Record the error code
ErroriD when an error occurs. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
error code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name

Timing for Shifting to True

Timing for Shifting to False

Done

e When the gear is desynchronized

When 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.

e  When Error turns to True

Busy

e  When performing gear
desynchronization

e  When Done turns to True
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Name Timing for Shifting to True Timing for Shifting to False
Error e When an error occurs during
running or the input value of the e  When Execute turns from True to False
ErrorlD instruction is incorrect. (Error (Error Code is cleared)
Code is recorded)

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Error

® Inputs/Outputs

. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Slave Specify the AXIS_REF_SM3* 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

m  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 (it has nothing to do with the master axis velocity).

MC_GearOut

Execute

Done

Busy

Error

Slave State Machine

i
Synchronized motion(6) :
Continuous motion(5)

m  When the slave axis is out of sync and the velocity is zero, the status will be continuous_motion and
remain unchanged.

m  The sequence for execution of the instructions related to electronic gear.
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Builds gear relation

Disconnects gear relation

MC_Power
Rebuilds the gear relation ;
after modifying the ¥
parameters while gear is
running MC_Gearln
v
Rebuilds gear relation after
disconnecting the gear MC_GearOut
relation ¢

® Troubleshooting

= [f an error occurs during the execution of the instruction, Error will change to True. You can refer to

ErrorID (Error Code) to address the problem.

e Example

m  The following example describes the corresponding motion state throughout the gear operation via gear-

related instructions.

MC GearIn 0

TRUE NC_GearIn
! ——n ENO
S5M _Drive_Virtual X —=Master InGear [~ 5M_Drive_vVirtual X—S
SM Drive Virtual Y —={Slave Busy— =
—Execute CommandAborted |- 1000 —
2 —RatioNumerator Error — 2000 —
1 RaticDenominator ErroriD 2000 —
1000 —Acceleration o0 —
1000 —Deceleration 1—
0 —Jerk

MC MoveVeleocity O
MC MoveVelocity

EN ENO}——
RAxis Invelocicy —
Execute Busy —
Velocity CommandAborted
Acceleration Error —
Deceleration ErrorID—
Jerk

Direction

MC_GearOQut_0

TRUE MC_GeazOut
"—-EN ENO—
SM_Drive Virtual Y —={slave Done —
—Execute Busy —
Error|-
ErrorID-

MC_Stop_0

MC_stop
EN ENO
SM Drive Virtual X —=HAxis Done
—Execute Busy
300 —Deceleration Error
ErrorID

o} 1Jerk

m  Timing Diagram
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Velocity
Master 2000 ---eeomsoemnos s e
1000 . .
Slave L
MC_MoveVelocity ' i | '
Execute :
InVelocity
Busy
CommandAborted
Error
MC_Gearln
Execute i
InGear
Busy
CommandAborted
Error
MC_Stop § i
Execute
Done
Busy
Error i i ‘
MC_GearQut :
Execute |
Done : :
Busy : :
Error
Master State Machine | continwous motion®) E
standstill(3) | ! |
4,—‘ ' stopping(2) i i—
i synchronized motion(6) H
Slave State Machine f 1 continuous motion(s)
standstill(3)

¢ When Execute of MC_MoveVelocity changes to True, master axis starts to move.

¢ When M1 Execute of MC_Gearln changes to True, the slave axis starts to catch the master axis.
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¢ If the velocity of salve axis reaches doubled 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.

¢ 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.

¢ Inthe process of the MC_Stop execution, when Execute of MC_GearOut changes to True, master
and slave axis will be under asynchronous status and slave axis will keep moving at the speed
(Continuous Motion state) when the gear relation is decoupled.
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2.1.1.17 MC_GearinPos

® Supported Devices: AX-series motion controller

MC_GearlnPos establish a gear synchronization relationship between the master axis and the slave axis at the
specified location.

FB/FC Instruction Graphic Expression ST Language
MC_GearlnPos_instance (
Master : =,
Slave : =,
Execute : =,
- RatioNumerator : =,
e i i B RatioDenominator : =,
—Slave InSync MasterSyncPosition : =,
i i SlaveSyncPosition : =
— RatioMumerator CommandAborted .y
FB parEEL LUt :aﬂfj_;";ﬁgggjif;w L B MasterStartDistance : =,
—SlaveSyncPasition AvoidReversal : =,
s StartSync =>,
InSync =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® |nputs
. Data Setting Value _
Name Function Type (Default Value) Timing to Take Effect
The instruction will
Execute be run when BOOL True/False )
Execute changes (False)
from False to True.
Gear ratio
RatioNumerator numerator® between DINT Negative, positive or | When Execute turns to
master and slave 0 (1) True and Busy is False
axis
Gear ratio
RatioDenominator genomlnato UDINT Positive or 0 (1) When Execute _turns to
etween master and True and Busy is False
slave axis

Master Position at
MasterSyncPosition which the axes are LREAL
synchronized

Negative, positive or | When Execute turns to
0 (0) True and Busy is False

Slave Position at
SlaveSyncPosition which the axes are LREAL
synchronized

Negative, positive or | When Execute turns to
0 (0) True and Busy is False

Master Distance for Negative, positive or | When Execute turns to

MasterStartDistance synchronization LREAL 0(0) True and Busy is False
procedure

AvoidReversal Reverse is not BOOL True/False (False) When Execute 'turns to

allowed. True and Busy is False

*Note: A negative gear ratio will make the master and slave axis move in an opposite direction.
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® Outputs
Name Function Data Type Output Range (Default Value)
StartSync True whe_n the BOOL True/False (False)
synchronization starts
InSync True whe_n the . . BOOL True/False (False)
synchronization is ongoing
Busy True when the instruction BOOL True/False (False)
is running
CommandAborted | 17U When the instruction BOOL True/False (False)
is interrupted
Error True when an error occurs BOOL True/False (False)
Record the error code
ErroriD when an error occurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
error code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
StartSvnc e When master axis travels to the e When InSync turns to True
y start position e  When Error turns to True

e When CommandAborted turns to
True
e \When Error turns to True

e When the synchronization between

InSync .
y master and slave axis is completed

e When CommandAborted turns to
Busy e When the synchronization begins True
e When Error turns to True

When MC_GearOut is run e When Execute changes to False
True when the instruction is e If Execute is False and
CommandAborted interrupted by another function block CommandAborted turns to True,
e  When this instruction is aborted CommandAborted will be True for
because of the execution of only one scan cycle and immediately
MC_Stop instruction turn to False.
Error * Whep an error occurs during e When Execute turns from True to
running or the input value of the F .
ErrorlD . L alse (ErrorlD is cleared)
instruction is incorrect

m  Timing Diagram of Output Parameter Changes
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Execute

StartSync

InSync

Busy

CommandAborted

Error

® Inputs/Outputs

: Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Master Specifies the AXIS_REF_SM3* AXIS_REF_SM3 When_ Execute turns to True and
master axis. Busy is False
Slave Specifies 'the AXIS_REF_SM3* 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

m  Position where the master axis runs StartSync = MasterSyncPosition—MasterStartDistance.

= It's a must to ensure an appropriate parameter settings of sync position if both master and slave axis are
working under Finite mode. Supposed the master and slave axis 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 axis operating under Modulo mode.

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

m  When MasterStartDistance = 0 or being negative, CAM motion will be completed immediately.

m  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.

® Troubleshooting

= [f an error occurs during the execution of the instruction, Error will change to True. You can refer to

ErrorID (Error Code) to address the problem.

e Example

m  The following example describes the corresponding motion state throughout the gear operation via
MC_GearInPos-related instructions.
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MC_Movevelocity_0

MC_ MoveVelocity

1 —Direction

MC_Gearout_(

MC_GearOut

EN ENO
SM Drive Virtual X —=HAxis Invelocity
—Execute Busy
300 —Velocity CommandAborted
2000 —Acceleration Error
2000 —Deceleration ErrorID
0 —Jerk

SM Drive Virtual X —=
SM Drive Virtual Y-
1 —

1—

180 —

50 —

50 —

MC_GearInFos_0

MC GearInPos

EN ENOQO——
Master StartSync|
Slave Insync —
Execute Busy —
RatioNumerator CommandAborted
RatioDencminator Error
MastersyncPosition ErrorID -

SlaveSyncPosition
MasterStartDistance
AvoidReversal

F———p¢n ENO——
SM Drive Virtual Y -—HSlave Done
—Execute Busy—
Errort—
ErrorIDf
Timing Diagram
Position
180 ...
130 |
Master ™ [/
Slave .
0

MC_MoveVelocity

Execute

InVelocity

Busy

CommandAborted

Error

MC_GearinPos

Execute

StartSync

InSync

Busy

CommandAborted

Error

MC_GearOut

Execute

Done

Busy

Emor

Master_StateMachine

‘standstill(3)

Slave_StateMachine
Standstil(3)

synchronized motion(6)
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When Execute of MC_MoveVelocity turns to True, the master axis starts to move.
When Execute of MC_GearlnPos turns to True, it's waiting for master axis to reach StartSync position.

When StartSync position is reached, OutputsStartSync of MC_GearInPos turns to True. At the same
time, a motion curve is planned for slave axis to move, which the axis will enter Synchronized Motion
state.

¢ When both master and slave axis reach the synchronization position, OutputsinSync of
MC_GearlnPos turns to True and OutputsStartSync changes to False.

¢ When Execute of MC_GearOut turns to True, the master and slave axis move asynchronously,
entering Continuous Motion state.
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2.1.1.18 MC_Phasing

® Supported Devices: AX-series motion controller

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

FB/FC | Instruction Graphic Expression ST Language
MC_Phasing_instance (
Master : =,
Slave : =,
B P Execute :. =,
—{Master Done f— PhaseShift : =,
—15lave Busy[— Velocity : =,
— Execute CommandAborted— f .=
FB MC_Phasing il =i iz [ Acceleratl'on 1=,
- —Velodty ErrorID |- Deceleration : =,
— Acceleration Jerk : =,
— Deceleration Done =>
—Jerk !
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® |nputs
Setting Value
Name Function Data Type (Default Timing to Take Effect
Value)
The instruction will be run True/False
Execute when Execute changes from BOOL -
(False)
False to True.
. Negative,
PhaseShift Phase shift amount betyvgen LREAL positive or 0 When Exepute turns to True
master and slave axis 0) and Busy is False
The max velocity of the phase .
Velocity shift amount LREAL Positive or 0 | When Exe_cute turns to True
" . (0) and Busy is False
(Unit: user unit/s)
The max acceleration of the When E te t toT
Acceleration phase shift amount LREAL Positive (0) en txecute s o frue
o 0 and Busy is False
(Unit: user unit/s?)
The max deceleration of the When E te t toT
Deceleration phase shift amount LREAL Positive (0) en txecute s o frue
" o and Busy is False
(Unit: user unit/s?)
The max jerk value of the
Jerk phase shift amount LREAL Positive (0) When Exepute tuns to True
i 13 and Busy is False
(Unit: user unit/s®)

*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.

e Outputs
Name Function Data Type Output Range (Default Value)
Done True when phase BOOL True/False (False)
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Name

Function

Data Type

Output Range (Default Value)

compensation is
completed

Busy

True when the
instruction is
running

BOOL

True/False (False)

CommandAborted

True when the
instruction is
interrupted

BOOL

True/False (False)

Error

True when an error
occurs

BOOL

True/False (False)

ErrorlD

*Note: SMC_ERROR: Enumeration (Enum)

Record the error
code when an error
occurs. Refer to
Appendix for error
code descriptions.

SMC_ERROR*

SMC_ERROR (SMC_NO_ERROR)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
When Execute changes to False
. L If Execute is False and Done turns to
Done e  When the phasing operation is True, Done will be True for only one
completed . ;
scan cycle and then immediately turn
to False
When Error turns to True
Busy e  When the phasing operation is run When CommandAborted turns to
True
e  When this instruction is interrupted When Execute changes to False
by another instruction with the If Execute is False and
Buffer Mode set to Aborting CommandAborted turns to True,
CommandAborted e  When this instruction is aborted CommandAborted will be True for
because of the execution of only one cycle and then immediately
MC_Stop instruction turn to False
Error ° Whep an error occurs during When Execute turns from True to
running or the input value of the Fal ErrorlD code is cl d
ErrorlD instruction is incorrect alse (ErrorlD code is cleared)

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Command Aborted

Error
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® Inputs/Outputs

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Master Specifies the AXIS_REF_SM3* AXIS_REF_SM3 When. Execute turns to True and
master axis. Busy is False
Slave Specifies .the AXIS_REF_SM3* 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

m  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.

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

MC_MoveVelocity

MC_Phasing

Master State Machine

Execute

Execute

Done

Busy

Position
Master
Slave

Velocity
Master

A\

Slave

7

Slave State Machine

standstill(3)

continuous _motion(5)]

synchrenized motion(6)

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

L 4

L 4

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

When runs MC_Phasing before establishing gear relationship between the master and slave axis, the
slave axis will be directly synchronized with the master axis and both move based on the gear ratio

which is 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.

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.

e Example

m  The following example describes the corresponding motion state and path throughout the gear
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MC_MoveVelocity_0

operation.
MC_GearIn_0
MC GearIn
EN ENO

SM Drive Virtual X —Master InGear |-
SM Drive Virtual Y -—Sslave Busy —
—Execute CommandAborted —
1 —RatioNumerator Error
1 —RaticDenominator ErrorID|-

1000 —Acceleration

1000 —Deceleration

0 —Jerk

MC_Phasing_0

EN
sM_Drive Virtual X —=Master
SM Drive Virtual Y-*{Slave
—Execute

500 —Velocity

0 —Jerk

-100 —PhasesShift

500 —Acceleration
500 —Deceleration

MC Fhasing
ENO——

Done —
Busy —
CommandAborted —
Error —

ErroriD—

SM_Drive Virtual X —=
100 —

100 —|

100 —

0 —

1

EN

Axis
Execute
Velocit
Acceler
Deceler
Jerk
Directi

MC MoveVelocity

ENO——
InVelocityl
Busy
¥ CommandAborted —
ation Errori
ation ErrorID—
on

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

Phasing Shift

Slave

0 —=

continuous motion(5)

Master State Machine

Slave State Machine

S - 1T+ 1] E—

motion(s}

L 4

to establish gear relationship between the master and slave axis.

disconnected. MC_Phasing turns the phase of the slave axis by the specified PhaseShift value.

output is reset.

Execute MC_MoveVelocity to make the master axis run at a constant speed, then execute MC_Gearln
When Execute of MC_Phasing turns to True, the relationship between the two axes will be

When the slave axis reaches the specified value, Done of MC_Phasing turns to True and the Busy
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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 Operational Manual.

2.1.21 MC_Power

® Supported Devices: AX-series motion controller

MC_Power enables or disables the specific axis.

FB/FC | Instruction Graphic Expression ST Language
MC_Power_instance(
Axis : =,
Enable : =,
MC_Power -
s Status bRgguIatorOn. ,
—iEnable bReguiatorRealstate}— | bDriveStart : =,
FB MC_Power | —bRegulatorOn bDriveStartRealStatet— | Status =>,
—bDriveStart E?*I':' bRegulatorRealState =>,
ErrorlD bDriveStartRealState =>,
Busy =>,
Error =>,
ErrorID =>);
® Inputs
. Data Setting Value _
Name Function Type (Default Value) Timing to Take Effect
The instruction will be run
Enable when Enable changes from BOOL True/False (False) | -
False to True.
bRegulatorOn | Enables the power BOOL True/False (False) %?JZ when Enable =
bDriveStart Controls_ the QuickStop BOOL True/False (False) Only when Enable =
mechanism. True.
e Outputs
Name Function Data Type Output Range (Default Value)
The specific axis is ready to be
Status moved by the function biocks. BOOL True/False (False)
bRegulatorRealState | The power is turned ON. BOOL True/False (False)
bDriveStartRealState Quick stop fqnctlon is applicable BOOL True/False (False)
on the device.
Busy Function block is operating. BOOL True/False (False)
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*Note: SMC_ERROR: Enumeration (Enum)

Name Function Data Type Output Range (Default Value)
Error Errors occur in function block. BOOL True/False (False)
Record the error code when an
; SMC_ERROR
ErrorlD error occurs. Refer to Appendix SMC_ERROR* =
for error code descriptions. (SMC_NO_ERROR)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
When Enable is true,
e When Enable is true upon detecting rising bRegulatorRealState or
Status edge for both bRegulatorRealState and bDriveStartRealState shifts to
bDriveStartRealState False
When Error turns to True
When Enable is true,
bRegulatorRealState | ® When Enable is true upon detection of bRegulatorRealState shifts to
9 rising edge for bRegulatorRealState False
When Error turns to True
When Enable is true,
e When Enable is true, both bRegulatorRealState or
bDriveStartRealState bRegulatorRealState and bDriveStartRealState shifts to
bDriveStartRealState are True False
When Error turns to True
When Enable turns to False
Busy e When Enable turns to true When Error turns to True
Error e When errors occur in the execution
e . When errors are cleared
ErrorlD conditions or the input values

= Timing Diagram of Output Parameter Changes

bRegulatorOn

bDriveStart

Enable

Busy

Status

bRegulatorRealStatus

bDriverStartStatus

® Inputs/Outputs
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. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Axis Specify the 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

m  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.

m  When Enable and bRegulatorOn are True, set DriveStart to be False which nAxisState (axis status) turns
to Stopping.

= When Enable and bDriveStart are True, set RegulatorOn to be False which nAxisState (axis status)
directly turns to Disabled.

m  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 determine whether the axis state machine is
enabled.

® Timing Diagram

standstill(3)

nAxisState S1opAng(Z

power offi0)

Enable

bRegulatorOn

bDrive Start

Busy

Status

bRegulatorRealStatus

bDriverStartStatus

® Troubleshooting

= [f an error occurs during the execution of the instruction or the axis is in an Errorstop state, Error turns to
True and the axis will be decelerated to a stop. You can refer to ErrorID (Error Code) to address the
problem.

e Example:

= Example1: The following example explains the motion of a moving axis when bRegulatorOn of
MC_Power turns to False.
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RUE

[

TRUE

SM_Driwve ETC Delta ASDA AZ —axis

MC_Fower_0

MC Power
EN a ENO
Status
—Enable bRegulatorRealState
—bRegulatorOn bDriveStartRealState
—bDriveStart Busy
Error
ErrorID

MC_MowveVelocity O

[

S5M_Driwve ETC Delta ASDA AZ —axis

MC MoveVelocity
EN B ENO——

InVelocity [

—Execute Busy —

1 —WVelocity CommandAborted —

10 — Rceceleration Error [~

10 —Deceleration ErrorID [~

0 —Jderk

1 —Directicn

Timing Diagram

Position
Velocity
0

Acceleration
0

MC_Power
Enable

bRegulatorOn
bDriveStart

Status
bRegulatorRealState

bDriveStartRealState

MC_MoveVelocity

Execute

InVelocity

Busy

Command Aborted

Error

State Machine

LL

standstill(3)

continuous motion(5)

ermorstop(1)

¢ Shift 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 directly switches from continuous_motion to errorstop.
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Example 2: Continue with example 1. The following example explains the motion of a moving axis when
bDriveStart of MC_Powers turns to False.

Timing Diagram

Position

Velocity

Acceleration

MC_Power
Enable

bRegulatorOn

bDrive Start

Status

bRegulatorRealState

bDriveStartRealState

MC_MoveVelocity

Execute

InVelocity

Busy

Command Aborted

Error

State Machine

continuous motion(5)

standstill(3)

stopping(2)

Shift bDriveStart of MC_Power from True to False while the axis is moving. Such action will stop the

axis immediately.

CommandAbort turns to True and aborts MC_MoveVelocity, while the axis status switches from
continuous_motion to stopping.
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2.1.2.2 MC_SetPosition

Supported Devices: AX-series motion controller

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

FB/FC Instruction Graphic Expression ST Language
MC_SetPosition_instance(
Axis : =,
_ i Execute : =,
MC_SetPosition "
—{axis ponel— | Position : =,
FB MC_SetPosition —'Exs'lctute EBUS'!' = |Mode : =,
—Fasiton mor —
—Mode ErrorlD [~ Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® |nputs
. Data Setting Value -
Name Function Type (Default Value) Timing to Take Effect
The instruction will be run when True/False
Execute Execute changes from False to BOOL -
True. (True)
o Axis position Positive, When Execute turns to True
Position (User-defined unit) LREAL negative, or 0 (0) | and Busy is False
Specify relative position (True) True/False When Execute turns to True
Mode 5 BOOL 4
or absolute position(False) (False) and Busy is False
e Outputs
Name Function Data Type Output Range (Default Value)
Done True. \.Nhe.n finishes coordinate BOOL True/False (False)
modification
Busy True.whe.n the instruction is BOOL True/False (False)
runningning
Error True when an error occurs BOOL True/False (False)
Record the error code when an
ErrorlD | STToroceurs. . SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
Done o When the modification to coordinate is When Execute turns from True to False
complete If Execute is False and Done turns to
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Name Timing for Shifting to True Timing for Shifting to False
True, Done will be True for only one
scan cycle and immediately turn to
False.
s When Done turns to True
Busy e When Execute is triggered to be True When Error turns to True
Error e When an error occurs during running or When Execute turns from True to False
the input value of the instruction is .
ErroriD incorrect (Error Code is cleared)

e  Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Error

® Inputs/Outputs

. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When' Execute turns to True and
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 configuring the parameters of axis position via MC_Position, there’s no displacement made by the

axis itself but instead, only the coordinate system moves.

m  To avoid possible position jumps occurring to the slave axis, you should avoid running MC_SetPosition to
the synchronized master axis, or discontinuous jumps in velocity will exist in the slave axis.

m  The value of Position will be added directly to the current position under the relative mode, which will be
the new location coordinate. For the absolute position, the value of Position will be set to the current
location coordinate.

® Troubleshooting

m  If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

e Example

® This example demonstrates how to use MC_ReadParameter to read the value of object 0x6064(current
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position returned by motor) in the drive.

MC ReadParameter 0

TRUE
Il

SM_Drive ETC_Delta ASDA A2

ParameterNumber

—734253920

Dxis
Enable
ParameterNumber

MC ReadParameter

1.26E+05 »

TRUE

—ll

ParameterNumber

+|//usiDatalength :

:= — DWORD_TOC_DINT (SHL (TC_DWORD (4) ,

EXECUTE

Humkber of bytes (1,2,4) toc be written.

24)+ SHL(TO_DWORD (1l6#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 run, 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 6064,: Position actual value
INDEX 6064,
Name Position actual value
Object Code VAR
Data Type INTEGER32
Access RO
PDO Mapping Yes
Value Range INTEGER32
Default Value 0
Comment =47 - PUU
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= Example 1: Demonstrate the condition of executing MC_MoveAbsolute while using MC_SetPosition to
change the coordinate system under relative mode.

HE‘_J:-!I*: veAbsoclute B (1]

E MC Movelbsolute
1 EN B ENO—

5M Drive Virtual —=|Axis Done -
El —Execute Busy —
5000 —Position Commandaborted —
1000 —Velocity Error—
B00 —Acceleration ErrorID—

500 —Deceleration

5000 — Jerk
1 —Direction

MC SetPosition 0

E MC SetPeosition
| EN ENO——
SH_Driue_virtual-J=Axis Done —
E2 —|Execute Busy r—
1000 —Position Error—
E —Mode ExrrorlID

m  Timing Diagram

6000 ____

g 3135
Position 13
0

Velocity

0
MC_MoveAbsolute

Execute

Done

Busy

CommandAborted

MC_SetPosition

Execute

B

Busy

¢ After MC_MoveAbsolute is run, use MC_SetPosition to define a new coordinate system under relative
mode.

¢ When detecting a rising edge of Execute of MC_SetPosition, the new location of the axis will be 3135
after adjusting the coordinate system, in which the axis was originally located at 2135.

¢ Done is True when the execution of MC_MoveAbsolute is completed and the current position will be
at 6000. At this time, MC_MoveAbsolute still moves to 5000 on the old coordinate system, which will
become 6000 after the coordinate adjustment.

= Example 2: Demonstrate the condition of executing MC_MoveAbsolute while using MC_SetPosition to
change the coordinate system under absolute mode.
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MC SetPosition_ O

TRUE MC SetPosition
EN ENO——
SM Driwve Virtual —SAxis Done [
—Execute Busy [~
1000 —Position Error —
FRLSE —Mode ErrorID

MC Movelbsolute O

TRUE MC Moveib=solute
EN - ENO——

SM Drive Virtual —SAxis Done [
—Execute Busvy [
3000 —Position Commandborted —
1000 —Velocity Error —
BOQ —Acceleration ErrorID —

300 —{Deceleration

53000 —Jerk
1 —Directicon

m  Timing Diagram

. 2123
Position g
o

Velocity

MC_MoveAbsolute

Execute

Done

Busy

CommandAborted

MC_SetPosition

Execute

Dane

Busy

¢ After MC_MoveAbsolute is run, use MC_SetPosition to define a new coordinate system under
absolute mode.

¢ When detecting a rising edge of Execute of MC_SetPosition, the new location of the axis will be 1000
after adjusting the coordinate system by moving a distance of 1123. The axis was originally located at
2123.

¢ Done is True when the execution of MC_MoveAbsolute is completed and the current position will be
at 3877(5000 - 1123). At this time, MC_MoveAbsolute still moves to 5000 on the old coordinate system,
which will become 3877 after the coordinate adjustment.

= Example 3: Demonstrate the condition of executing MC_MoveRelative while using MC_SetPosition to
change the coordinate system under relative mode.
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MC MoveRelative 0

TRUE MC MoveRelative
01 EN B ENO|——
SM Drive Virtual —SAxis Done [
—Execute Busy —
3000 —Distance Commandiborted —
1000 —(Velocity Error
BOQ} —jAcceleration ErrorID —
300 —Deceleration
53000 —Jerk

MC SetPosition 0O

TRUE MC SetPosition
01 EN ENO|——
SM Drive Virtual —Anxis Done [~
—|Execute Busv [~
1000 —Position Error —
TRUE Mode ErrorID —

= Timing Diagram

Velocity

MC_MoveRelative

Execute

Done

Busy

CommandAborted

MC_SetPosition

Execute

Done

Busy

¢ After MC_MoveRelative is run, use MC_SetPosition to define a new coordinate system under relative
mode.

¢ When detecting a rising edge of Execute of MC_SetPosition, the new location of the axis will be 3175
after adjusting the coordinate system, which the axis was originally located at 2175.

¢ Done is True when the execution of MC_MoveAbsolute is completed and the current position will be
at 6000. At this time, MC_MoveAbsolute still moves to 5000 on the old coordinate system, which will
become 6000 after the coordinate adjustment.
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2.1.2.3 MC_ReadParameter

® Supported Devices: AX-series motion controller

MC_ReadParameter reads a value of a specific axis parameter.

FB/FC Instruction Graphic Expression ST Language
MC_ReadParameter_instance(
Axis : =,
MC_ReadParameter Enable : =,
—Axis valid ParameterNumber : =,
FB MC_ReadParameter | ¢ o | valid =>,
ErrorlD Busy =>’
Value
Error =>,
ErrorID =>,
Value =>);
® |nputs
. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
Enable Run the function BOOL True/False )
block. (False)
Number of the Positive, When Enable is detected to be
ParameterNumber | parameter to be DINT negative, or 0 rising edge
read. (0)
e Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to be
Valid read exists and can be further BOOL True/False (False)
processed
Busy 'tl)'rge when the function block is BOOL True/False (False)
eing run
Error True when an error occurs BOOL True/False (False)
When a command error occurs,
record the error code. For the
ErrorlD detailed description of the error SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
code, refer to the manual's
Appendix.
Value Value of the parameter to read. LREAL*? Positive, negative, or 0 (0)

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time
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Name Timing for Shifting to True Timing for Shifting to False
Valid ® \When Enable is triggered to True ® \When Enable turns from True to False
® \When the parameter to read exists ® \When Error is rising edge
Bus ® \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

® \When an error occurs in executing | ® When Execute turns from True to False

ErrorlD conditions or input values (Error Code is cleared)

® When Valid is True and there’re ongoing o .
Value e When Valid is False and stops updating
updates

® Timing Diagram of Output Parameter Changes

Enable

Valid

Busy

Error

Value

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

® Inputs/Outputs

Name Function Data Type il x::::)(Default Timing to Take Effect
Axis Specify the axis. AXIS_REF_SM3* 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

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

¢ Use SHL instruction to move the data length of the desired object to the left for 24 bits.
¢ Use SHL instruction to move the index of the desired object to the left for 8 bits.

¢ The input ParameterNumber must contain the data length of the index and the subindex. Refer to
the following formula:

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

m To read axis parameters, you'll need to enter the parameter number of AXIS_REF_SM3 (FB) into the

ParameterNumber input.

® Troubleshooting
= If an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorID (Error Code) to address the problem.
e Example

m  This example demonstrates how to use MC_ReadParameter to read the value of object 0x6064(current

position returned by motor) in the drive.

MC_ReadParameter_0

TRUE
L

SM Drive_ETC_Delta ASDA A2

MC_ReadParameter

Exis
Enable
ParameterNumber

—73425520

ParameterNumber

TRUE

—ll

EXECUTE

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

ParameterNumber := - DWORD _TO_DINT (SHL({TO_DWORD(4), 24}+ SHL(TO_DWORD(1646064), 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 run, 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 AR
Data Type INTEGER32
Access RO
PDO Mapping Yes
Value Range INTEGER32
Default Value 0
Comment 247 - PUU
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2.1.2.4 MC_WriteParameter

® Supported Devices: AX-series motion controller

MC_WriteParameter writes a value to a specific parameter.

FB/FC Instruction Graphic Expression ST Language
MC_WriteParameter_instance(
Axis : =,
- - Execute : =,
= e i . ParameterNumber : =,
FB | MC_WriteParameter —Execute Busy Value : =,
— ParameterNumber Error
— Value ErrorlD Done =>|
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Data Setting Value
Name Function T (Default Timing to Take Effect
ype
Value)
Execute Run the function block. BOOL True/False -
(False)
Positive,
ParameterNumber Number of the . DINT negative, or 0 When Exepute turns to True
parameters to be written. 0) and Busy is False
. Positive,
Value Value to be written to the LREAL negative, or 0 When Exepute turns to True
parameter 0) 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 grge when the function block is BOOL True/False (False)
eing run
Error True when an error occurs BOOL True/False (False)
Record the error code when an
ErrorlD | orroroceurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error code
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 | e When the value is written successfully * \Ii\gl]:g Execute turns from True to
Bus When Execute is triggered to be True When Done turns to True
y When the value is being written to the parameter When Error turns to True
Error | ¢ When an error occurs during running or the input | e When Execute turns from True to
ErrorlD value of the instruction is incorrect False (Error Code is cleared)

= Timing Diagram of Output Parameter Changes

Execute

Done

Error

Busy

® Inputs/Outputs

. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When. Execute turns to True and
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

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

¢ Use SHL instruction to move the data length of the desired object to the left for 24 bits.

L 4

L 4

Use SHL instruction to move the index of the desired object to the left for 8 bits.

The input ParameterNumber must contains the data length of the index and the subindex. 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'll need to input the parameter number of AXIS_REF_SM3 (FB) to
ParameterNumber.

m  Write parameter values to the input fSetPosition by using MC_WriteParameter while the axis is moving.
The value of fSetPosition is changed for only one task cycle time in EtherCAT, then fSetPosition resumes
its original planned motion curve to move.

® Troubleshooting
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= [f an error occurs during the execution of the instruction, Error will change to True. You can refer to

ErrorID (Error Code) to address the problem.

e Example

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

Axis
Execute

SM_Drive ETC Delta ASDA A2

Error
ErrorlD

ParameterNumber

—23053248

ParameterNumber

Value

TRITJE EXECUTE
+|f/fusiDatalength : Number of bytes (1,2,4) te be written.
ParameterNumber := — DWORD TO DINT (SHL(TC DWORD (1), 24)+ SHL(TO DWORD(16$6060), E) + 0):
MC_WriteParameter 0
T-:\ITE MC_WriteParameter

= 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 the value is written to

MC_WriteParameter successfully, the control mode of the drive will change to 6.

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

Object 6060,: Modes of operation
INDEX 6060,
Name Modes of operation
Object Code VAR
Data Type INTEGERS
Access RW
PDO Mapping Yes
Value Range INTEGER.S
Default Value 0
Comment 0. Reserved
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2.1.2.5 MC_ReadBoolParameter

® Supported Devices: AX-series motion controller

MC_ReadBoolParameter reads the value of a specific Boolean parameter.

FB/FC Instruction Graphic Expression ST Language
MC_ReadBoolParameter_instance(
Axis : =,
Enable : =,
e MC_ReadBoolParameter i~ ParameterNUmber : =,
FB | MC_ReadBoolParameter B e Valid =>,
o Busy =>,
Error =>,
ErrorID =>,
Value =>);
® |nputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
Enable Run the function | g | Trye/False (False) | -
block.
Number of the Positive. negative When Enable turns from False
ParameterNumber | specific Boolean DINT or ’0 (Og) * | to True
parameters
e Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to
Valid read exists and can be further BOOL True/False (False)
processed
Busy True_when the function block BOOL True/False (False)
is being run
Error True when an error occurs BOOL True/False (False)
ErrorlD Error codes. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Value | Value of the parameter to be BOOL True/False (False)

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
Valid e When Enable is triggered to True When Enable turns from True to False
e When the parameter to read exists When Error is rising edge
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Name Timing for Shifting to True Timing for Shifting to False

Bus When Enable is triggered to True When Enable turns from True to False

y When the parameter to read exists When Error is rising edge

Error e When an error occurs in executing e When Execute turns from True to False
ErrorlD conditions or input values (Error Code is cleared)

Value ¢ Whep Valid is True and there're e When Valid is False and stop updating

ongoing updates

= Timing Diagram of Output Parameter Changes

En

Error

Value

able

Valid

Busy

1cycle’

' '
' '
' '
' '
' '
T "

o .‘

® Inputs/Outputs

Name Function Data Type B xg:zi)(Default Timing to Take Effect
Axis Specify the 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:

L 4
L 4
L 4

Use SHL instruction to move the data length of desired object to the left for 24 bits.
Use SHL instruction to move the index of desired object to the left for 8 bits.
The input ParameterNumber must contains the data length the index and the subindex. 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 will need to enter the parameter number of AXIS_REF_SM3 (FB) to
ParameterNumber input.

® Troubleshooting
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= [f an error occurs during the execution of the instruction, Error will change to True. You can refer to Error|D
(Error Code) to address the problem.
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2.1.2.6 MC_WriteBoolParameter
® Supported Devices: AX-series motion controller
MC_WriteBoolParameter writes a Boolean value to a specific parameter.
FB/FC Instruction Graphic Expression ST Language
MC_WriteBoolParameter_instance(
Axis : =,
i MC_WriteBoolParameter P N - =
MC_WriteBool s ouef- | ParameterNumber : =
FB - Execute Busy Value : =,
Parameter — ParameterNumber Error
—Value ErrorlD Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting
Name Function Data Type Lo Timing to Take Effect
(Default
Value)
Execute Run the function block. BOOL TruefFalse | _
(False)
5 Numb Number of the DINT Positive, | When Execute turns to True
arameterNumber | - -ameters to be written. neggtz\(/)()a, O | and Busy is False
Value Boolean value to be BOOL True/False | When Execute turns to True
written to the parameter (False) and Busy is False
® Outputs
Name Function Data Type Output Range (Default Value)
True if the Boolean value is
Done written successfully BOOL True/False (False)
Busy 'tI)'rL_Je when the function block is BOOL True/False (False)
eing run
Error True when an error occurs BOOL True/False (False)
Record the error code when an
error occurs.
ErroriD " . SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

119




AX Series Motion Controller Instructions Manual

Chapter 2

Name Timing for Shifting to True Timing for Shifting to False
Done When the value is written successfully When Execute turns from True to False
When Execute is triggered to be True When Done turns to True
Busy When the value is being written to the When Error turns to True
parameter
Error When an error occurs during running or When Execute turns from True to False
the input value of the instruction is .
h (Error Code is cleared)
ErrorlD incorrect

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Error

® Inputs/Outputs

. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When. Execute turns to True and
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

= How to use MC_WriteBoolParameter to write the parameter value to the desired object with its parameter
number in EtherCAT Object Dictionary:

L 4

L 4

Use SHL instruction to move the data length of the desired object to the left for 24 bits.

Use SHL instruction to move the index of the desired object to the left for 8 bits.

The input ParameterNumber must contains the data length of the index and the subindex. 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'll need to enter the parameter number of AXIS_REF_SM3 (FB)
into ParameterNumber input.

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

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.
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2.1.2.7 MC_ReadActualPosition

® Supported Devices: AX-series motion controller

MC_ReadActualPosition reads the current axis position.

FB/FC Instruction Graphic Expression ST Language
MC_ReadActualPosition_instance(
Axis : =,
MC_ReadActual Position Enable . =1
—Axis Valid[— A —
FB | MC_ReadActualPosition Bt Valid =>,
ErrorlD[— BUSy _>v
Position|— Error =>,
ErrorID =>,
Position =>);
® |nputs
Setting Value
Name Function Data Type (Default Timing to Take Effect
Value)
Enable Run the function BOOL True/False }
block. (False)
e Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to
Valid read exists and can be further BOOL True/False (False)
processed.
Busy 'tl)'rge when the function block is BOOL True/False (False)
eing run
Error True when an error occurs BOOL True/False (False)
Record the error code when an
ErorlD | oo occurs SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.
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 When Enable is triggered to True When Enable turns from True to False
When the parameter to read exists When Error is rising edge

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
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Name Timing for Shifting to True Timing for Shifting to False
Error e When an error occurs in executing e When Execute turns from True to False
ErroriD conditions or input values (Error Code is cleared)
Position . m*:j‘;’:e\;a“d Is True and there're ongoing | \yen valid is False and stop updating

Timing Diagram of Output Parameter Changes

Enable
Valid
Busy
Error
® Inputs/Outputs
Name Function Data Type (g‘;}::ﬁ x::z:) Timing to Take Effect
Axis Specify the 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 value of fActPosition in AXIS_REF_SM3.

Enable

Valid

Busy

Error

Position

fActPosition

I Ee——
- —

While using MC_ReadActualPosition, OD 0x6064(Actual position) must be mapping to TxPDO to read

the actual position of the servo. If not, the values read by the function block will be 0.
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v| 16&1A01 2nd TxPDD Mapping
Status Waord LJINT 16%6041:00
Position actual value DINT 16#6064:00

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to
ErrorlD (Error Code) to address the problem.
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2.1.2.8 MC_ReadActualVelocity

® Supported Devices: AX-series motion controller

MC_ReadActualVelocity reads the actual axis velocity value.

FB/FC Instruction Graphic Expression ST Language
MC_ReadActualVelocity_instance(
Axis : =,
MC_ReadActualVelocity Enable : =,
—Axis Valid [~ .
FB MC_ReadActuaI —{Enable Busy|— Valid =>,
Velocity S Busy =>,
Velodty Error =>,
ErrorlD =>,
Velocity => );
® |nputs
Data Setting Value
Name Function Tvpe (Default Timing to Take Effect
yp Value)
Run the function True/False
Enable block. BOOL (False) -
e Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to
Valid read exists and can be further BOOL True/False (False)
processed
Busy .True.when the function block BOOL True/False (False)
is being run
Error True when an error occurs BOOL True/False (False)
Record the error code when an
ErrorlD | SO occurs- SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.
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

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
Bus When Enable is triggered to True e When Enable turns from True to False
y When the parameter to read exists e  When Error is rising edge
Error e When an error occurs in executing e When Execute turns from True to False
ErrorlD conditions or input values (Error Code is cleared)
Velocity ¢ X\g:jear:e\éahd Is True and there're ongoing e When Valid is False and stop updating

m  Timing Diagram of Output Parameter Changes

Enable

Valid

Busy

Error

® Inputs/Outputs

. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spf&g the | 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 velocity value read by MC_ReadActualVelocity is the value of fActVelocity in AXIS_REF_SM3.

125



AX Series Motion Controller Instructions Manual Chapter 2

Enable

Valid

Busy

Error

Velocity N
0

fActVelocity  —
0

= While using MC_ReadActualVelocity, OD 0x606C (Actual velocity) must be mapping to TxPDO so as to
read the actual velocity of the servo.

v 1681A02 3rd TxPDO Mapping
Status Word UINT 16%6041:00
Position actual value DINT 166064200
Welocity actual value DINT 16#606C:00

m  [f Ox606C is not mapping to TxPDO, the actual velocity of the servo will be calculated based on OD
0x6064(Actual position).

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.
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2.1.2.9 MC_ReadActualTorque

® Supported Devices: AX-series motion controller

MC_ReadActualTorque reads the actual torque value of axis.

FB/FC Instruction Graphic Expression ST Language
MC_ReadActualTorque_instance(
Axis : =,
_ MC_ReadActualTorque Enable : =,
Joase Valid =>,
FB | MC_ReadActualTorque _
Busy =>,
Error =>,
ErrorlD =>,
Torque =>);
® |nputs
. Data Setting Value -
Name Function Type (Default Value) Timing to Take Effect
Enable Run the function block. | BOOL True/False :
(False)
e Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to
Valid read exists and can be further BOOL True/False (False)
processed
Busy 'tl)'rge when the function block is BOOL True/False (False)
eing run
Error True when an error occurs BOOL True/False (False)
Record the error code when an
ErorlD | oo occurs- SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code 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 e When Enable is triggered to True e When Enable turns from True to False
e When the parameter to read exists e When Error is rising edge
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Name Timing for Shifting to True Timing for Shifting to False
Bus When Enable is triggered to True When Enable turns from True to False
y When the parameter to read exists When Error is rising edge
Error e When an error occurs in executing e When Execute turns from True to False
ErrorlD conditions or input values (Error Code is cleared)
e When Valid is True and there’re L .
Torque ongoing updates e When Valid is False and stop updating

= Timing Diagram of Output Parameter Changes

Enable

Valid

Busy

Error

Value

® Inputs/Outputs

. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
Axis Specify the 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

m  The torque value read by MC_ReadActualTorque is

the value of fActTorque in AXIS_REF_SM3.

m  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 during the execution of the instruction, Error will change to True. You can refer to

ErrorlD (Error Code) to address the problem.
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2.1.2.10 MC_Reset

® Supported Devices: AX-series motion controller

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

FB/FC Instruction Graphic Expression ST Language
MC_Reset_instance(
Axis : =,
MC_Reset .=
— Axis parel- | Execute : =,
FB MC_Reset — Execute Busyl— | Done =>,
Error —
froriD}— | BUSY =
Error =>,
ErrorlD =>);
® |nputs
. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
The instruction
will be run when True/False
Execute Execute BOOL -
(False)
changes from
False to True.
e Outputs
Name Function Data Type Output Range (Default Value)
Errors are cleared and the
Done status changes to Standstill or BOOL True/False (False)
Disabled.
Busy True when the instruction is BOOL True/False (False)
triggered to run
Error True when an error occurs BOOL True/False (False)
Record the error code when an
ErrorlD | oo O°curs- SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time
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Name Timing for Shifting to True Timing for Shifting to False
When Execute turns from True to False
: . If Execute is False and Done turns to
Done ¢ \elz\:nhoerz complete clearing axis-related True, Done will be True for only one
scan cycle and immediately turn to
False.
s When Done turns to True
Busy e When Execute is triggered to be True When Error turns to True
Error e When an error occurs during running
or the input value of the instruction is ¢ When Execu.te turns from True to False
ErrorlD incorrect (Error Code is cleared)

® Timing Diagram of Output Parameter Changes

Execute

Done

Busy r

Error

® Inputs/Outputs

Name Function Data Type (g‘::ta:ﬂﬁ x::zz) Timing to Take Effect
Specify the

AXIS_REF_SM3* AXIS_REF_SM3 When Execute turns to True and

Axis Busy 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

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

MC_Reset

Execute

Done

Busy

Ermror

standstill{3)

State Machine

ErrorStop(1)
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= After errors being reported by the servo controller, users can use MC_Reset to clear them and then the
axis state will return to Standstill.

m If not able to use MC_Reset to clear the axis errors, such as communication error,
SMC_R_ERROR_NOT_RESETTABLE 122 (Error could not be reset.) will be reported by MC_Reset.

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.
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2.1.2.11 MC_ReadStatus
® Supported Devices: AX-series motion controller
MC_ReadStatus reads the status of the specified axis.
FB/FC Instruction Graphic Expression ST Language
MC_ReadStatus_instance(
Axis : =,
Enable : =,
MC_ReadStat -
— Axis et Valid|- Busy =>,
—Enable Busyf— Error =>,
Errorf— -
st ErrorlD =>,
Disabled— Disabled=>,
E — -
s Errorstop=>,
FB | MC_ReadStatus D_ St:&d?lilll— Stopping=>,
L{ — .
Cotkna o] StandStill=>,
Sl Huti] - DiscreteMotion=>,
cmtﬁ‘;:‘;ﬁ,? E ContinuousMotion=>,
Accelerating|— SynchronizedMotion=>,
Decelerating .
FBErrorOccured H0mlng=>,
ConstantVelocity=>,
Accelerating=>,
Decelerating=>,
FBErrorOccured=> );
® Inputs
. Data Setting Value __
Name Function Type (Default Value) Timing to Take Effect
Enable Run the function block. BOOL True/False -
(False)
® Outputs
Name Function Data Type Output Range (Default Value)
True when the
. parameter to read
Valid exists and can be BOOL True/False (False)
further processed
Busy True vyhen'the function BOOL True/False (False)
block is being run
Error True when an error BOOL True/False (False)
occurs
Record the error code
ErroriD when an error oceurs. | g\ ERROR*T | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
error code descriptions.
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Name Function Data Type Output Range (Default Value)
Disabled Refer to BOOL True/False (False)
SMC_AXIS_STATE*?
Errorstop for axis state BOOL True/False (False)
descriptions.
Stopping BOOL True/False (False)
StandStill BOOL True/False (False)
- - Rrefer to
DiscreteMotion SMC_AXIS_STATE*2 BOOL True/False (False)
ContinuousMotion for axis state BOOL True/False (False)
descriptions.
SynchronizedMotion BOOL True/False (False)
Homing BOOL True/False (False)
True when the axis
ConstantVelocity moves at a constant BOOL True/False (False)
speed

Accelerating lgéeel\ggetgsthe axis BOOL

True/False (False)

Decelerating g;léeel\gpaetgsthe axis BOOL

True/False (False)

FBErrorOccured True when an error BOOL
occurs

True/False (False)

*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

e When Enable is triggered to be

Valid True When Enable turns from True to False

e When the parameter to read When Error is rising edge

exists

o When Enable turns from True to False

Busy e When Enable is triggered to True When Error is rising edge

Error e When an error occurs in execution When Execute turns from True to
ErrorlD conditions or input values False (Error Code is cleared)

Disabled e When the axis is in Disabled state When the axis is not in Disabled state
Errorstop e When the axis is in Errorstop state When the axis is not in Errorstop state
Stopping e When the axis is in Stopping state When the axis is not in Stopping state
StandStill ¢ \s/\tI:teen the axis is in StandsStill When the axis is not in StandStill state

e When the axis is in Discrete

DiscreteMotion Motion state

When the axis is not in Discrete
Motion state

e When the axis is in Continuous

ContinuousMotion Motion state

When the axis is not in Continuous
Motion state

e When the axis is in Synchronized

SynchronizedMotion Motion state

When the axis is not in Synchronized
Motion state

Homing e When the axis is in Homing state

When the axis is not in Homing state

e When the axis moves at a

ConstantVelocity constant speed

When the axis moves at a non-
constant speed
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Name

Timing for Shifting to True

Timing for Shifting to False

Accelerating

When the axis moves with
acceleration

When the axis moves without
acceleration

Decelerating

When the axis moves with
deceleration

When the axis moves without
deceleration

FBErrorOccured °

When errors exist

When errors are cleared

® Inputs/Outputs

. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
Axis Sp‘;‘;‘{;’ the 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.

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

e Example

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

I

SM_Dr-i.u”E_'Ji.rt:a].
E3

5000

1000

500

500

10000

I

I

SM_Dr-i.ue_Ui.rt:a].

E2

J'V_C_M:ve}\bsolute_['
MC MowveAbsolute
EN - ENO—
—Axis Done —
— Execute Busy —
— Position CommandAborted —
—{Velocity Error (—
— Acceleration ErrorID[
— Deceleration
—Jerk
—Direction
N.C_Reac':Status_E'
MC ReadStatus
EN ENO——
—axis Valid-—
— Enable Busy —
Error -
ErrorID -
Disabled —
Errorstop—
Stopping =
Standstill —
DiscreteMotion —
ContinuousMotiont
SynchronizedMotion —
Homing —
ConstantVelocity
Accelerating —
Decelerating —
FBErrorDccuread}
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m  Timing Diagram

MC_MoveAbsolute

Execute

Done

MC_ReadStatus
Enable

Valid

Busy

Error

Disabled

Standstill

DiscreteMotion

ConstantVelocity

Accelerating

Decelerating

Position

Velocity
0

H LL

¢ After MC_MoveAbsolute being run, axis state turns from Standstill to Discrete_motion. At the same

time, the axis begins to accelerate and OutputsAccelerating turns to True.

¢ When axis velocity reaches the setting in MC_MoveAbsolute, the axis moves at constant speed.
Meanwhile, the output of ConstantVelocity turns to True and OutputsAccelerating turns to False. Upon
moving close to the target position, the axis starts decelerating, which Decelerating turns to True and

ConstantVelocity turns to False.

¢ Done of MC_MoveAbsolute turns to True when the target position is reached. Output status turns from
Discretemotion to Standstill.
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2.1.2.12 MC_ReadAxisError

® Supported Devices: AX-series motion controller

MC_ReadAxisError reads the error information of axis.

FB/FC Instruction Graphic Expression ST Language
MC_ReadAxisError_instance(
Axis : =,
MC_ReadAxisError Enable : =
—lAxis Validf— Valid =>,
—Enable Busyf— BUS =
FB | MC_ReadAxisError ErroriD|— YT
AxisErrorf— Error =>’
suencswtehacivel— | =700 =>,
AxisError =>,
AxisErrorID =>,
SWEndSwitchActive => );
® Inputs
Data Setting Value
Name Function T (Default Timing to Take Effect
ype
Value)
Run the function True/False
Enable block. BOOL (False) )
® Outputs
Name Function Data Type Output Range (Default Value)
True when the
parameter to
Valid read exists and BOOL True/False (False)
can be further
processed
True when the
Busy function block is BOOL True/False (False)
being run
Error True when an BOOL True/False (False)
error occurs
Record the error
code when an
error occurs.
ErrorlD Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for
error code
descriptions.
AxisError True if an efror BOOL True/False (False)
occurs in the axis
Error codes
AxisErrorID specified by DWORD Positive or 0 (0)
the vender
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Name Function Data Type Output Range (Default Value)

True when the
SWENdSwitchActive axis exceeds the BOOL True/False (False)
software limit

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e When Enable is triggered to
Valid True e When Enable turns from True to False
e When the parameter to read e When Error is rising edge
exists
e When Enable is triggered to
Bus True e When Enable turns from True to False
y e When the parameter to read e When Error is rising edge
exists
Error e  When an error ocours in e When Execute turns from True to False
executing conditions or input (Error Code is cleared)
ErrorlD values
AxisError
e When an error occurs in the axis | ¢ When the error is removed
AxisErrorID
SWENdSwitchActive e When the_a>.<|s exceeds the e When runs MC_Reset
software limit

= Timing Diagram of Output Parameter Changes

Enable

Valid

Busy

Error

Value

® Inputs/Outputs

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Specify the 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.
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Function

OutputsSWENdSwitchActive will turn to True once the axis reaches the software limit.

AxisErrorID displays the error codes of the servo motor itself. Take ASDA-A2-E for example, when error

Troubleshooting

Example

MC_ReadAxisError_0

TRUE

SM Drive ETC Delta ASDA A2 —H

TRUE

Lxis WValid
Enable Busy
Error

ErrorID

AxisError

BAxisErrorID
SWEndSwitchictive

MC_ReadRxisError

Errors
Axis Error:
21570 [16#00005442]

FB Error:

SMC_ERROR.SMC_DI_AXIS_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
axis.

If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

The following example gives the status read by MC_ReadAxisError when the servo reaches hardware
limit.

When ASDA-A2-E servo touches the positive hardware limit, “AL015” will be displayed on the servo
panel. Meanwhile, use MC_ReadAxisError to read the corresponding error code. The error code for
ALO015 is 0x5442 ( refer to ASDA-A2-E user manual.) AxisErrorID is used to display the error code,

which will also be displayed simultaneously on the monitoring screen of axis.
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2.1.2.13 MC_CamTableSelect

® Supported Devices: AX-series motion controller

MC_CamTableSelect selects the cam table for use with MC_Camin.

FB/FC Instruction Graphic Expression ST Language
MC_CamTableSelect_instance(
Master : =,
Slave : =,
CamTable : =,
MC_CamTableSelect Execute : =,
e oo Periodic : =,
FB |MC_CamTableSelect e et MasterAbsolute : =,
B e SR SlaveAbsoulte : =,
—SlaveAbsolute Done =>!
Busy =>,
Error =>,
ErrorID =>,
CamTablelD =>);
® Inputs
Setting
. Data Value _—
Name Function Type (Default Timing to Take Effect
Value)

The instruction will be run True/False
Execute when Execute changes BOOL -

(False)
from False to True.

True/False | When Execute turns to True and

Periodic Periodic mode BOOL (True) Busy is False
MasterAbsolute | MasterAbsolute mode BOOL True/False When_ Execute turns to True and
(True) Busy is False
When Execute turns to True and
SlaveAbsoulte | SlaveAbsoulte mode BOOL Tr??ﬁi:;se Busy is False
e Outputs
Name Function Data Type Output Range (Default Value)
True when the instruction is
Done completed BOOL True/False (False)
Busy True when the instruction is BOOL True/False (False)
triggered to run
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Name Function Data Type Output Range (Default Value)
Error True when an error occurs BOOL True/False (False)
Record the error code when
ErroriD an efroroceurs. SMC_ERROR*' | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.
Create CAM_ID for use by %2
CamTablelD CamTablelD of MC_Camin. MC_CAM_ID MC_CAM_ID
*Note:
1. SMC_ERROR: Enumeration (Enum)
2. MC_CAM_ID: Structure (Struct)
. Output Range
Name Function Data Type (Default Value)
The internal information
pCT described by the cam POINTER TO BYTE Positive or 0 (0)
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 LREAL Positive, negative, or 0 (0)
of the cam table
EndMaster The master end position LREAL Positive, negative, or 0 (0)
of the cam table
StartSlave The slave start position LREAL Positive, negative, or 0 (0)
of 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
e When Execute turns from True to
False
Done e When CamTableSelect is completed e IfExecuteis Ealse and Done tums to
True, Done will be True for only one
scan cycle and immediately turn to
False.
When Done turns to True
Busy e When the instruction is being run When Error turns to True
Error e \When an error occurs during running
or the input value of the instruction is e When Execute t“”?S from True to
ErrorlD incorrect False (Error Code is cleared)

® Timing Diagram of Output Parameter Changes
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Execute

Done

Busy

Error

® Inputs/Outputs

Name Function Data Type (gi}::ﬂ \\;::z:) Timing to Take Effect
Master Specifies the AXIS REF SM3* AXIS REF SM3 When Execute turns to True and
master axis. - - - - Busy is False
Specifies the 1 When Execute turns to True and
Slave slave axis. AXIS_REF_SM3 AXIS_REF_SM3 Busy is False
CamTable Specifies cam MC_CAM_REF*2 MC_CAM_REF When. Execute turns to True and
table. 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. MC_CAM_REF(FB): This data structure is used as reference to a cam table specified by users.

® Function

Use MC_CamTableSelect to select the cam table for operation.
Set Execute to be True so as to execute the specified or refreshed cam table. When Done turns to True,

CamTablelD is effective.

= After the master-slave synchronization is completed, the modification of MC_CamTableSelect parameters
can cause changes in the cam behavior.
& After changes the variables of CamTable, the mode of cam behavior will be effective immediately.
¢ The function block must be reboot after changing Periodic mode.

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

e Example

= Example 1: Explains the impact on cam after changing Periodic mode.

s Timing

Diagram
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Position

Master
0

Slave

0

MC_CamTableSelec |

Execute |

Periodic

Done |

Busy

MC_Camlin

Execute

InSync

Busy

EndOfProfile | | |

¢ To change the periodic mode, Periodic of MC_CamTable will be pulled down and turn to False, while
the slave axis remains its periodicity.

& After rebooting MC_CamTable, the slave axis enters non-periodic mode. As soon the last period
motion performed by the slave axis is completed, EndOfProfile will turn to True and remain
unchanged.

= Example 2: Explains how to switch cam tables.
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>

L 4

MC_Jog_0
MC_Jog
EN ENO——
Master —Saxis Busy ~
] C ted ~
—|JegBackward Error —
£0 —Velocity Errorld—
360 —Receleration
60 —Deceleration
= Jerk
MC_CamTableSelect_0
MC_CasTableSelect
Master —SMaster Done —
Slave —=51ave Buay —
Cam_1 —=iCamTable Error —
=|Execute ErrorlD
—Periodic CamTablelD—
—]MasterAbsclute
—Slavehbsclute
4 MC_Ca=In_0
MC_CamIn
EN ERQ[—
Master —SMaster InsSync -
Slave —H3lave Busy —
MC_CanmTableSelect_0.Done —Execute CommandAborted —
0 —|MasterCffset Error [~
0= SlaveOffset ErrorID
L =——MasterScaling EndOfProfile ~
1 —{SlaveScaling Tappets
MC_StartMode.relative —StartMode
MC_CanTableSelect_0.CanTableID —CamTablelID
100 —VelocityDife
—Acceleration
00 —Deceleraticn
—{Jeck
—|TappetHysteresis
5 MC_CamTableSelect_1
MC_CamTableSelect
EH ENO—
Master —HMaster Done
Slave —Hsiave Busy -
Cam_2 —SiCamTable Error [~
—|Execute ErrorlD[-
1iPericdic CamTableID
—MasterAbsclute
—{SlaveAbsolute
€
MC_CamTableSelect_l.Dcone MC_CamIn_0.EndOfProfile EXECUTE
it 1k e ExO
MC_Ca=In_l.Execute := TRUE:
MC_CamIn_1
MC_CamIn
EN ENO——
Master —SiMaster InSync [~
Slave ==i51ave Busy [~
={Execute Cemmandiborted =
—|MasterOffset Error
1 —{SlaveOffset ErroriDr—
—MasterScaling EndOfProfile
—{5laveScaling Tappets
MC_StartMode.relative — StartMode
MC_CanTableSelect_1.CamTableID —CamTableID
100 ——VelocityDiff
—{Acceleration
—{Deceleraticn
—{Jerk
—{TappetHysterasis

When MC_CamTableSelect_0.Execute is True and Done is converted to True, the MC_Camin_0
function block is triggered.

When MC_Camln_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, then wait MC_Camin_0.EndOfProfile to be True,
run MC_Camlin_1. At this time, the master and slave axes will synchronize based on the
MC_Camin_0 and MC_Camln_1 cam table.
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2.1.2.14 MC_TouchProbe

® Supported Devices: AX-series motion controller

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

FB/FC| Instruction Graphic Expression ST Language
MC_TouchProbe_instance(
Axis: =,
Triggerinput: =,
Execute : =,
MC_TouchProbe WindowOnly: =,
— Axi Dan . o -
i sl al | FirstPosition: =,
FB | MC_TouchProbe —{Execute Error LastPosition: =,
— WindowOnly ErrorlD
—FirstPosition RecordedPosition Done =>,
—i{LastPosition CommandAborted Busy =>,
Error =>,
ErrorID =>,
RecordedPosition =>,
CommandAborted =>);
® Inputs
Data Setting Value
Name Function Tvpe (Default Timing to Take Effect
yp Value)
The instruction will be run when True/False
Execute Execute changes from False to BOOL -
T (False)
rue.
. Activate the scope setting of True/False When Execute turns to True
WindowOnly Window. BOOL (False) and Busy is False
Define the start position of the Negative
FirstPosition | Window mask. LREAL 0 (o) | When Execute tums fo True
! . positive or 0 (0) | and Busy is False
(User-defined unit)
3 Define the last position of the Negative, When Execute turns to True
LastPosition | Window mask. LREAL ositive or 0 (0) | and Busy is False
(User-defined unit) P
® Outputs
Name Function Data Type Output Range (Default Value)
If the trigger signal is True and
Done the axis position has been BOOL True/False (False)
recorded.
Busy T_rue when the instruction is BOOL True/False (False)
triggered to run
Error True when an error occurs BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)

Record the error code when an
ErrorlD erroroceurs. - SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error

code descriptions.

Display the axis position
RecordedPosition | recorded at the time of LREAL LREAL(0O)
trigger signal being True.

True when the instruction is BOOL
CommandAborted | interrupted by MC_AbortTrigger True/False (False)

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e When Execute turns from True to
False
Done e When the trigger signal is True and the e If Execute is False and Done turns to
axis position has been recorded True, Done will be True for only one
scan cycle and immediately turn to
False.
When Done turns to True
L When Error turns to True
Bus When Execute is triggered to be True
y ¢ 99 When CommandAborted turns to
True
Error ° Whgn an error occurs.durlng_runplng Of | o When Execute turns from True to
the input value of the instruction is F .
ErrorlD . alse (Error Code is cleared)
rror incorrect

e When Execute turns from True to
False
. . e |If Execute is False and
CommandAborted | * \éVhﬁgtrfbger.ﬁzon ;IOCK Is interrupted CommandAborted turns to True,
y - 99 CommandAborted will be True for
only one scan cycle and immediately
turn to False.

® Inputs/Outputs

Setting Value

Name Function LEIEN e (Default Value)

Timing to Take Effect

Specify the

Axis .
axis.

AXIS_REF_SM3*' | AXIS_REF_SM3 | -

When Execute turns to True and

. ) . 2
Triggerlnput | Trigger signal | TRIGGER_REF TRIGGER_REF 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)
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Setting range

Name Function Data Type (Default Value)

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

True: Latching is done in drive
bFastLatching Trigger signal BOOL False: Latching is done in motion controller
(True)

Trigger signal when

binput bFastLatching=FALSE BOOL Trigger signal
bActive Validity of trigger BOOL True: Valid
signal (False)

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

® Function

= Drive mode
¢ While using real axes, bFastLatching must be set to True (latching in drive) and configure
iTriggerNumber. (The Setting 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 InputsExecute of MC_TouchProbe is True, only the first position value of 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 drive mode, RecordedPosition reads the values in 0x60BA (Position value positive edge) and
then convert with the gear ratio.

m  Controller mode

¢ bFastlLatching 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.

m  The operation of MC_TouhcProbe with window mask function is demonstrated as below:
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PLC scan cycletime
4
Execute
Triggerinput H [
Done | | |
WindowOnly
Position 3 : '
N T o] I L e i
LastPosition i | |
3 E ! Recorded Position
e I = :"""""""""""""""J: --------------------------------------------
1 Recorded Position !
T
Ignored Recorded once Recorded
in the range

& At the first activation of the trigger input signal, the signal is not accepted because the axis position
hasn’t reach the specified window mask section.

¢ When the axis position enters the window mask section, the second activation of the trigger input
signal is accepted, and after a period Done changes to True.

¢ Time is needed until the touch probe operation is actually activated. The touch probe operation is not
possibly to be activated immediately after WindowOnly turns to True.

¢ If the window mask is too small, the touch probe operation is not possible. The effective range for the
window mask depends on EtherCAT communications and the performance of encoder input or the
servo drive.

¢ In case that 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.)

m  Window Mask setting

¢ You can observe the results of different window mask settings when the instruction is used for
rotary/modulo axes as below. The difference is resulted from the set values between FirstPosition and
LastPosition.
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1. FirstPosition < LastPosition

LastPosition LastPosition

Captured

FirstFosition

2. FirstPosition = LastPosition

FirstPosition

Captured FirstPosition

) Captured
LastPasitian

- -
]

FirstPosition

LastFosition

® Troubleshooting

= [f an error occurs during the execution of the instruction, Error will change to True. You can refer to

ErrorID (Error Code) to address the problem.

e Example

= Example 1: demonstrate the operation result of using MC_TouchProbe under controller mode.

MC_TouchProbe

MC TouchFrobe
{ H EN
5M Driwve Virtual —=BAxis
TRIGGER_test —|TriggerInput
—Execute
RUE —WindowOnly
90 —FirstPosition
180 —LastPosition

1]

ENO|——
Done —
Busy —

Error
ErrorID|

RecordedPosition—
Commandhiborted —

TRIGGER_test.bFastLatching :=

L
™

m  Timing Diagram
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LastPosition
180

FirstPosition

Execute

binput |

Done

¢ When Execute of MC_TouchProbe changes to True, it starts to capture the signal. Under 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 specified window mask section. The axis has entered window mask
section when trigger for the second time, therefore the position will be recorded in the output
RecordedPosition.

= Example 2: Explain how MC_TouchProbe takes the drive as the trigger signal, which demonstrates with
ASDA-A2-E as the drive.

MC TouchFrobe 0
TRUE MC TouchProbe
11 EN B ENO——
S5M_Drive ETC Delta ASDA A2 —axis Done —
TRIGGER_test —HTriggerInput Busy —
—Execute Error —
FALSE —WindowOnly ErrorID—
—|FirstPogsition BecordedPFeosition —
—LastPosition CommandAborted —
TRIGGER_test.iTriggerNumber := [ ;|

m  Wiring diagram

Power
Switch

& Trigger signal is from DI13 of CNY extension DI connector. You can start the configuration with the
diagram above.

& Trigger channel must be specified by the function block. The following example demonstrates with
rising edge trigger.
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MC_TouchProbe_0
TRUE T TTeTants Expression | MC_TouchProbe 0.RecordedPosition |
—n Type |LREAL |
SM_Drive ETC Delta ASDA A2 —HiRwis Done
TRIGGER test —=TriggerInput Buay Current value |21.D726318359375 |
e s
FALSE ==WindowOnly ErroriDd What do you want to do?
[0 J-FirstPosition  RecordedPositicn (@ Prepare a new value for the next write or force operation
[ ©  ]-{LastPosition CommandAborted
aCaptDesc e _CaptureDescription
4% aCaptD ARRAY [0..7] OF SMC3_CaptureD ipti
= % aCaptDesc[0] SMC3_CaptureDescription
@ fCaptPosition LREAL 21.0726318359375
@ bCaptureOccured BOOL
@ bStartCapturing BOOL
@ bAbortTrigger BOCL
@ fFirstCapturePosition LREAL
@ flLastCapturePosition LREAL
@ bCaptureWindowActive BOOL
@ blLatchInController BOOL

¢ 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 0x60BA(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.

|4 /1 CHL [can] cane ~ []32bit
Index 0xG0BA|SubD |
Y : 2762032

B

Scaling
Invert direction

1620000 increments <=> motor turns 1
1 maotar turns <=> gear output turns 1
1 gear output turns <=2 units in application 1

¢ As a result of the gear ratio being set to 0x20000: 1, when the drive is rising edge triggered, the
value in 0x60BA must be divided with 0x20000. The signal is triggered by the 2762032 index pulses;

therefore, the position is recorded at 21.0726318359375(2762032 / 131072).
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2.1.2.15 MC_AbortTrigger

® Supported Devices: AX-series motion controller

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

FB/FC Instruction Graphic Expression ST Language

MC_AbortTrigger_instance(

Axis : =,
MC_AbortTrigger Triggerinput : =,
—iAxis Done -
FB MC_AbortTrigger —{TriggerInput Busy Execute: =,
- —iExecute Error Done =>
ErrorlD ’
Busy =>,
Error =>,
ErrorlD =>);

® |nputs
. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
The instruction will be run True/False
Execute when Execute changes from BOOL (True) -
False to True.
e Outputs
Name Function Data Type Output Range (Default Value)
Done | /rue when trigger event is BOOL True/False (False)
aborted
Busy True.when the instruction is BOOL True/False (False)
running
Error True if an error occurs BOOL True/False (False)
Indicates the error code when
Errorip | the error occurs. Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for error code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False

When Execute turns from True to False

L If Execute is False and Done turns to
Done e When the capture operation is stopped True, it will be True for only one scan
cycle and immediately turn to False.
Busy e When Execute turns to True When Done tums to True

When Error turns to True
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Name Timing for Shifting to True

Timing for Shifting to False

Error

e When an error occurs during running or
the input value of the instruction is
ErrorlD incorrect (Error code is recorded)

e When Execute turns from True to False
(Error Code is cleared)

® Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Error

® Inputs/Outputs

the trigger
signal.

: Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Specnfy the AXIS_REF_SM3* AXIS_REF_SM3 When Exepute turns to True
axis. and Busy is False
Specifies the
reference to
Triggerinput | the source of | TRIGGER_REF*2 TRIGGER REF | When Execute tumns 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)
0: Touch Probe 1, rising edge
1: Touch Probe 1, falling edge
iTriggerNumber Trigger channel INT 2: Touch Probe 2, rising edge
3: Touch Probe 2, falling edge
-1
True: Latching is done in drive
bFastLatching Trigger signal BOOL False: Latching is done in motion
controller
(True)
Trigger signal when . .
binput bFastLatching=FALSE BOOL Trigger signal
. - . . True: Valid
bActive Validity of trigger signal BOOL (False)

*Note: bActive is the output, do not input signal.

® Function
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= You can cancel the touch probe operation by using MC_AbortTrigger.
m By setting Axis and Triggerlnput for this instruction you can define the touch probe operation to abort.

® Troubleshooting

= If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorlD
(Error Code) to address the problem.

e Example

m This example demonstrates the relating operation of the combination of MC_AbortTrigger and
MC_TouchProbe.

MC TouchProbe 0O
MC TouchProbe
[ EN ENO|—
SM Drive Virtual —=Axis Done —
TRIGGER_test —=|Triggerlnput Busy —
—Execute Error |-
—WindowoOnly ErrorID|
30 —|FirstPosition RecordedPosition —
40 —{LastPosition CommandAborted -
MC_AbortTrigger 0
MC AbortTrigger
| EN B ENO——
SH_Dr-ive_Vi.rtual —SAxis Done [~
TRIGGER_test —Triggerlnput Busy
—Execute Error —
ErrorID|

TRIGGER_test.bFastLatching := FALSE;

m  Timing Diagram
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MC_TouchProbe

Execute

Trigger.Signal L

Done

CommandAborted

Busy

MC_AbortTrigger

Execute

Done

Busy

¢ 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.
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2.1.2.16 MC_DigitalCamSwitch

® Supported Devices: AX-series motion controller

MC_DigitalCamSwitch uses the axis position to control a switch of a digital output.

FB/FC| Instruction Graphic Expression ST Language
MC_DigitalCamSwitch_instance(
Axis : =,
Switches : =,
Outputs: =,
MC_DigitalCamSwitch TraCkOptlons =’
m i Enable: =
) Switches Busy]| ’
F | Mo DotalCam | e .5 |EnableMask: =,
et SRSCome TappetMode: =,
S InOperation =>,
Busy =>,
Error =>,
ErrorlD =>,
SwitchCorrupted =>);
® Inputs
. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
The instruction will
Enable be run when BOOL True/False (False) -
Execute changes
from False to True.
Enable the Positive or When Enable
EnableMask | jitterent tracks. DWORD 0(16#FFFFFFFF) turns to True
Define the 0: tp_mode_auto
positions for the 1: When Enable
TappetMode position-defined MC_TAPPETMODE" | tp_mode_demandposition
. » turns to True
calculation of the 2: tp_mode_actualposition
tappets. (tp_mode_auto)

*Note: MC_TAPPETMODE: Enumeration (Enum)

® Outputs
Name Function Data Type Output Range (Default Value)
) True when the track and
InOperation instruction is activated BOOL True/False (False)
Busy True when the instruction BOOL True/False (False)
is running
Error True if an error occurs BOOL True/False (False)
ErrorlD Indicates the error code SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
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Name Function Data Type Output Range (Default Value)

when the error occurs.
Refer to Appendix for
error code descriptions.

When the switch action is
operated abnormally, the
output value will not be -

1.

*Note: SMC_ERROR: Enumeration (Enum)

Positive, negative or 0

INT 1)

SwitchCorrupted

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
InOperation ¢ When the track and instruction is e When Enable turns to False
activated
When Enable turns to False
Busy e When Execute turns to True When Error turns to True
Error e When an error occurs during
running or the input value of the e When Execute turns from True to False
ErrorlD instruction is incorrect (Error code is (Error Code is cleared)
recorded)

= Timing Diagram of Output Parameter Changes

Enable

InOperation

Busy

Error

® Inputs/Outputs

. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
- Specify the AXIS_REF_SM3™ When Enable
Axis axis. -7 AXIS_REF_SM3 turns to True
. Switch-related | MC CAMSWITCH REF?2 When Enable
Switches parameters. — — MC_CAMSWITCH_REF turns to True
Outouts Output signals MC OUTPUT REF ARRAY [1..32] OF When Enable
P of track - - BOOL(False) turns to True
Compensation
and
. Hysteresis ARRAY [1..32] OF When Enable
TrackOptions parameters MC_TRACK_REF MC_TRACK_TR™ turns to True
for the cam
track.
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*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)

Name Function Data Type (g(;g:ﬂ x::z:)

NoOfSwitches Specify the number of BYTE Positive or 0 (0)
switches.
Points to the first element
. of the POINTER TO POINTER TO
CamSwitchPtr
MC_CAMSWITCH_TR MC_CAMSWITCH_TR* MC_CAMSWITCH_TR(0)
array

*Note: MC_CAMSWITCH_TR: Structure (STRUCT)

. Setting Value
Name Function Data Type (Default Value)

TrackNumber Specify the track for the INT Positive, negative, or 0 (0)

operation of tappets.

. . Switch ON when the axis POINTER TO
FirstOnPosition passes. LREAL MC_CAMSWITCH_TR(0)
LastOnPosition Switch OFF when the axis LREAL Positive, negative, or 0 (0)

passes.
The switch is active only when

AxisDirection the axis is moving in the INT Positive, negative, or 0 (0)

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).
. Setting Value
Name Function Data Type (Default Value)
Compensation time with which Positive, negative, or 0 (0)
OnCompensation the switch is turned on. (Unit: LREAL
Sec.)
Compensation time with which Positive, negative, or 0 (0)
OffCompensation the switch is turned off. (Unit: LREAL
Sec.)
Hysteresis Hysteresis interval LREAL Positive, negative, or 0 (0)

® Function

m  EnableMask is a 32 bits of bool type parameter, used to enable different tracks. With the concept of the
least significant bit representing the first track, the input value will be 16#FFFFFFFB to disable the third
track.
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MC_CAMSWITCH_REF defines switches for digital cam. NoOfSwitches calculates the number of
switching positions. CamSwitchPtr is a pointer on an array of type MC_CAMSWITCH_TR.

MC_CAMSWITCH_TR specifies the positions of tappets.

¢ TrackNumber specifies the output number.

o FirstOnPosition specifies the switch-on position of the output.

¢ LastOnPosition specifies the switch-off position of the output (when CamSwitchMode = 0).
.

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 remains ON for a time set
(Duration) and then changes to OFF when CamSwitchMode = 1.

¢ Duration: Period of time for which the tappet output stays TRUE in case of 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 0.1
second.

¢ 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 output with delay

/.thnm delay
/
Switch01
125 250
ms ms

=\ 2000 2500 3000 /

Resulting position is depending on the actual velocity

¢ The interval for Hysteresis is set to avoid switching errors and the specified axis position must
exceeds 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 inside of the
range.

Multiple switch modes are allowed to be set in a single Track.

Troubleshooting

If an error occurs during the execution of the instruction, Error will change to True. You can refer to ErrorID
(Error Code) to address the problem.

Example

Example 1: Demonstrates using 2 switches in the same Track in the following example.

Parameter Type Switch1 Switch2

TrackNumber INT 1 1
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Parameter Type Switch1 Switch2
FirstOnPosition [u] REAL 200 400
LastOnPosition [u] REAL 300 -

AxisDirection INT 0=Both 0=Both
CamSwitchMode INT 0=Position 1=TIME
Duration TIME - 2500ms

MC DigitalCamSwitch O

MC DigitalCamSwitch
i EN ENO|—
SM Drive Virtual X —SAxis InOperation—
MC_ CAMSWITCH REF 0 S Switches Busy —
MC OUTPUT_ REF 0 —=0Outputs Error —
MC TRACE REF (0 —HTrackoptions ErrorID
El —Enable SwitchCorrupted —
16§ FFFFFFFF — EnableMask
1 — TappetMode

m  Timing Diagram

Position
30

NC_DigitalCamSwitch
Enable

Tekt L L me .L
: -

¢ When the axis reaches the position 200, Switch1 on Track1 will be turned ON till the axis reaches
the position 300, then changes to OFF.

¢ Switch1 will be turned ON again when the position 400 is reached, and lasting for 2.5 seconds, then
changes to OFF.

= Example 2: The operation result of OnCompensation/OffCompensation is given in the following

example.
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 -0.1 0
OffCompensation LREAL 0.2 0
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MC DigitalCamSwitch O
MC DigitalCamSwitch

[ EN ENO

SM Drive Virtual ¥ —SAxis InOperation
MC_CAMSWITCH_REF_ 0 ——=|Switches Busy
MC OUTPUT _REF 0 ——=0Outputs Error

MC TRACKE REF 0 —=HTrackOptions ErrorID

El —Enable SwitchCorrupted
l164§FFFFFFFF — EnableMask
1 {TappetMode

= Timing Diagram

Position

MC_DigitalCamSwitch

Enable

Track1

Track2

:.<,,,,

0.1sec

¢ Once the position 100 is reached, Switch1 on Track1 and Switch2 on Track2 are both turned ON
and will be turned OFF when position 200 is reached. The switch-on of Switch 1 is advanced for 0.1
second while OnCompensation = -0.1. By setting 0.2 to OffCompensation. Switch 1 is delayed for

0.2 second.

= Example 3: The operation result of Hysteresis is given in the following example.

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
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MC DigitalcamSwitch O
MC_DigitalCamSwitch

[ EN ENO
SM Driwve Virtual X —SAxis InOperation
MC_ CAMSWITCH_REF 0 = Switches Busy

MC OUTPUT REF 0 = 0Outputs Error
MC TRACE REF 0 —-TrackOptions ErrorID
El —Enable SwitchCorrupted

168 FFFFFFFF — EnableMask

1 —=TappetMode

m  Timing Diagram

FPosition

100
a5
90

MC _DigitalCamSwitch

Trackl

¢ 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 moves reversely to position 95, the switch will be turned ON again and remains, for

the reason that the axis position stays within the hysteresis interval (105-85).
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2.1.2.17 SMC_BacklashCompensation

® Supported Devices: AX-series motion controller

SMC_BacklashCompensation is used to compensate for the backlash of gears.

FB/FC Instruction Graphic Expression

SMC_BacklashCompensation
Master bBusy
Slave bCommandAaborted
bExecute bError|
fBacklash iErrorlD
fCompensationVe bCompensating
fCompensationAac
FCompensationDec
fCompensationJek
eBacklashMode
eBacklashStartState

FB SMC_BacklashCompensation

ST Language

SMC_BacklashCompensation_instance(
Master : =,

Slave : =,

bExecute : =,

fBacklash : =,
fCompensationVel : =,
fCompensationAcc : =,
fCompensationDec : =,
fCompensationJerk : =,
eBacklashMode : =,
eBacklashStartState : =,
bBusy =>,
bCommandAborted =>,
bError =>,

iErrorlD =>,
bCompensating => );

® |nputs
, Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
The instruction
will be run
when True/False
bExecute bExecute BOOL (False) i
changes from
False to True.
The backlash When bExecute
fBacklash distance to be LREAL Positive, negative, or 0 changes from
compensated False to True
The speed When bExecute
fCompensationVel when . LREAL Positive or 0 changes from
compensating False to True
for backlash
The Positive or 0 When bExecute
fCompensationAcc acceleration LREAL changes from
when False to True
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; Setting Value Timing to Take
Name Function Data Type (Default Value) E?fect
compensating
for backlash
The Positive or 0 When bExecute
deceleration changes from
fCompensationDec when LREAL False to True
compensating
for backlash
The jerk when Positive or 0 When bExecute
fCompensationJerk compensating LREAL changes from
for backlash False to True
-1: SMC_BL_NEGATIVE When bExecute
The backlash SMC_BAC 0: SMC_BL_OFF changes from
eBacklashMode compensation | KLASH_M 1: SMC_BL_POSITIVE False to True
mode ODE™ 2: SMC_BL_AUTO
(SMC_BL_AUTO)
-1 When bExecute
SMC_BAC | SMC_BL_START_NEGATIVE changes from
The initial state | KLASH_ST | 0: SMC_BL_START_NONE
eBacklashStartState of the axis ARTSTATE" 1- False to True
2 SMC_BL_START_POSITIVE
(SMC_BL_START_NONE)

*Note:

1. SMC_BACKLASH_MODE: Enumeration (Enum)

2. SMC_BACKLASH_STARTSTATE: Enumeration (Enum)

° Outputs
Name Function Data Type Output Range (Default Value)
bBusy Trug when the instruction BOOL True/False (False)
is triggered to run
True when the function
block is interrupted by
bCommandAborted BOOL True/False (False)
another synchronous
function block
bError True when an error BOOL True/False (False)
occurs
Record the error code
when an error occurs. .
ErrorlD Refer to Appendix for SMC_ERROR SMC_ERROR (SMC_NO_ERROR)
error code descriptions.
. True when compensating
bCompensating for backlash BOOL True/False (False)

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time
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Name Timing for Shifting to True Timing for Shifting to False
When bError turns to True
bBusy e When bExecute tums to True When bCommandAborted turns to True
When MC_GearOut is run When bExecute turns to False
When the function block instruction is If bExecute is False and
bC dAborted interrupted by another function block bCommandAborted is True,
ommandAborte instruction bCommandAborted will immediately
e When the function block instruction is change to False after maintaining a True
interrupted by MC_Stop state for a scan cycle.
bError e When an error occurs in execution e When bExecute turns to False (Error
conditions or input values for the Code is cl d
ErrorlD instruction ode is cleared)
bC i e When backlash compensation is e When backlash compensation is not
ompensating undergoing performed

= Timing Diagram of Output Parameter Changes

bExecute

bBusy

bCommandAborted

bError

° Inputs/Outputs

N Functi Data T Setting Value Timing to Take Effect
ame unction ata Type (Default Value) iming to Take Effec
Master Specify the AXIS_REF_SM3* AXIS_REF_SM3 When .bExecute turns to True and
master axis. bBusy is False
Slave Specify the AXIS_REF_SM3* AXIS_REF_SM3 When .bExecute turns to True and
slave axis. 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

m  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 only performed when the
axis is running in the opposite direction.

SMC_BL_OFF

No backlash compensation

SMC_BL_POSITIVE

Backlash compensation is only performed when the
axis is running in the positive direction.

SMC_BL_AUTO

Backlash is compensationd regardless of the
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Compensation mode Description

direction in which the axis is running.

s SMC_BACKLASH_STARTSTATE

The Initial State of the Master and Slave Axes Description

Reverse traction is initially applied to the slave axis by

SMC_BL_START _NEGATIVE
_bL_. - the master slave.

No traction is initially applied to the slave axis by the

SMC_BL_START_NONE
master slave.

Positive traction is initially applied from the shaft to

SMC_BL_START_POSITIVE the main shaft.

m  When SMC_BacklashCompensation is run, 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, in which
bCompensating will not turn to True.

The Initial State of the Master

and Slave Axes Compensation Mode Behavior Pattern

When the function block starts but the
master axis is stationary, the slave axis
is first compensationd forward to the
SMC_BL_POSITIVE fBacklash  value set. Assuming
fBacklash = 10, after the function block
starts, the master axis position = 0, and

the slave axis position = 5.
SMC_BL_START_NONE

When the function block starts but the
master axis is stationary, the slave axis
is first compensationd backwards to the
SMC_BL_NEGATIVE fBacklash  value set. Assuming
fBacklash = 10, after the function block
starts, the master axis position = 0, and
the slave axis position = -5.

When the function block starts but the
master axis is stationary, the slave axis
is first compensationd backwards to the
SMC_BL_START_POSITIVE SMC_BL_NEGATIVE fBacklash  value set. Assuming
fBacklash = 10, after the function block
starts, the master axis position = 0, and
the slave axis position = -10.

When the function block starts but the
master axis is stationary, the slave axis
is first compensationd forward to the
SMC_BL_START_NEGATIVE SMC_BL_POSITIVE fBacklash  value set. Assuming
fBacklash = 10, after the function block
starts, the master axis position = 0, and
the slave axis position = 10.

® Troubleshooting

= Ifan error occurs during the execution of the instruction, bError will change to True. You can refer to ErrorID
(Error Code) to address the problem.

e Example
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This example illustrates the backlash compensation behavior of SMC_BacklashCompensation based on
the following settings.

MC MoveVelocity 0 MC_MoveVelocity 1
TRUE MC_MoveVelocity MC_MoveVelocity
11 EN - ENO EN - ENO|——
Maater —Snxis InVelocity — Master —SAxis InVelocity
E1 —|Execute Busy — EZ —|Execute Busy [~
50 —{Velocity CommandAborted — 50 —{Velocity CommandAborted —
100 —(Acceleration Error— 100 —(Acceleration Error—
100 —{Deceleration ErrorID — 100 —{Deceleration ErrorID —
1000 —{Jerk 1000 —{Jerk
pogitive —Directicn negative —Directicon

SMC_BacklashCompensation 0

=]
=}
=

SMC BacklashCompensation

=\
=

EN ENQ——
Master —Master bBusy —
Slave —H3lave bCommandAborted —
—|bExecute bError —
10 —fBacklash iErrorID—
10 —fCompensationVel bCompensating —

80 —fCompensationicc
80 —fCompensationDec
B00 —fCompensationderk
SMC_BL_AUTC —{eBacklashMode
SMC_BL_START POSITIVE —jeBacklashStartState

Timing Diagram

SMC_BacklashCompensation

Axis Positon

65
0 _— _\ 25
Master \

65
o —/—_\ 35
Slave \

Axis Velocity

Master o J
Slave o f

MC_MoveVelocity_0

bExecute

MC_MoveVelocity_1

bExecute

bExecute

bCompensation

Run the SMC_BacklashCompensation first, then move forward, and then reverse to observe the
backlash compensation.

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 be
compensationd at start-up.

The MC_MoveVelocity_0 is performed first, at which point the forward motion is carried out, and
since the positive traction force is applied to the slave axis by the master axis at the beginning, there
is no need for backlash compensation.

And then immediately run the MC_MoveVelocity 1. The reverse 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.
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2.1.2.18 SMC3_ETC_ReadParameter_CoE

® Supported Devices: AX-series motion controller

SMC3_ETC_ReadParameter_CoE reads the slave object dictionary. (Applies to SM3_Drive_ETC library)

FB/FC

Instruction

Graphic Expression

FB SMC3_ETC_ReadParameter_CoE

wExecute
wAbort

[usiSubIndex
Axis

[uilndex = 0]

SHMC3_ETC_ReadParameter_CoE

=10]

xDone

xBusy

xError
usiDatalLength
dwalue|
dwErrarCode)
eError

ST Language

SMC3_ETC_ReadParameter_CoE_instance (

xExecute:=,
xAbort:= |
uilndex:=,
usiSublndex:=,
Axis:=,
xDone=> ,
xBusy=>,
XError=>,
usiDataLength=>,
dwValue=> ,
dwErrorCode=>
eError=>);
® Inputs
. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
The instruction will be run when True/False
xExecute xExecute changes from False to BOOL -
(False)
True.
True/False When xExecute
xAbort Stop reading parameters. BOOL changes from
(False)
False to True
When xExecute
uilndex Object dictionary index UINT Positive or 0 changes from
False to True
When xExecute
usiSublndex Object dictionary subindex USINT Positive or 0 changes from
False to True
° Outputs
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Name Function Data Type Output Range (Default Value)
True when the
xDone parameter reading is BOOL True/False (False)
complete
True when the
xBusy instruction is BOOL True/False (False)
runningning
xError True when an error BOOL True/False (False)
occurs
The length of the data
usiDatalength read USINT True/False (False)
The unit is byte.
dwValue Read the value of the DWORD Positive or 0 (0)
parameter.
dwErrorCode SDO error code DWORD Positive or 0 (0)
Record the error code
when an error occurs. SMC3 ETC CO ERROR
eError Refer to Appendix for | SMC3_ETC_CO_ERROR* T
error code (SMC3_ETC_CO_NO_ERROR)
descriptions.

*Note: SMC3_ETC_CO_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e When xExecute turns to False
xDone e When xExecute turns to True e When xError turns to True
e When xExecute turns to False
xBusy e When xExecute turns to True e When xError turns to True
usiDatalLength e When xDone turns to True e When xExecute tums to False
e When xError turns to True
e When xExecute turns to False
dwValue e When xDone turns to True e When xError turns to True
XError e When an error occurs in execution e When xExecute turns to False
dwErrorCode conditions or input values for the (dwErrorCode and error code are
oError instruction cleared)

® Timing Diagram of Output Parameter Changes
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xExecute

xAbort

xDone

xBusy

xErmor

° Inputs/Outputs

N Functi Data T Setting Value Timing to Take Effect

ame unction ata Type (Default Value) iming to Take Effec

Axis Specify the AXIS_REF_SM3* AXIS_REF_SM3 When .xExecute turns to True and
master axis. xBusy is False

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

the function block.

® Function

m  Use SMC3_ETC_ReadParameter_CoE to read the EtherCAT Object Dictionary.

m  For the range of uilndex and usiSublndex, refer to the slave manual.

® Troubleshooting

= Ifan error occurs during the execution of the instruction, xError will change to True. You can refer to ErrorID
(Error Code) to address the problem.

e Example

m  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
SMC3_ETC_ReadParameter CoE

16§60¢

SM_Drive_ETC_Delta_ASDA_RA2

xExecute xDone 4
XAbort xBusy FALSE
uilndex xError FALSE
usiSubIndex usiDatalength
Axis dwValue
dwErrorCode [ 0 |
eError [~ [SMCS_EIC C

m  The following figure shows the parameters of 0x6060 object dictionary.
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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
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2.1.2.19 SMC3_ETC_WriteParameter_CoE

Supported Devices: AX-series motion controller

SMC3_ETC_WriteParameter_CoE writes to the slave object dictionary. (Applies to SM3_Drive_ETC library)

FB/FC Instruction Graphic Expression
SMC3_ETC_WriteParameter_CoE
—xExecute xDonef—
—xﬁbnrt wBusyp—
FB | SMC3_ETC_WriteParameter_CoE | o tider o o a1 il I
—usiDatalength eErrorf—
—dwalue
— Axis
ST Language
SMC3_ETC_WriteParameter_CoE_instance (
xExecute:=,
xAbort:= |
uilndex:=,
usiSublndex:=,
usiDatalLength:=,
dwValue:=,
Axis:=,
xDone=> ,
xBusy=>,
xError=>,
dwErrorCode=>,
eError=>),
® Inputs
) Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
The instruction will be run when True/False
xExecute xExecute changes from False to BOOL -
(False)
True.
True/False When xExecute
xAbort Stop writing parameters. BOOL changes from
(False)
False to True
When xExecute
uilndex Object dictionary index UINT Positive or 0 changes from
False to True
When xExecute
usiSublndex Object dictionary subindex USINT Positive or 0 changes from
False to True
The length of the data read When xExecute
usiDatalLength The unit is byte USINT Positive or 0 changes from
(Range 1-4) False to True
dwValue The numeric value of the DWORD Positive or 0 When xExecute
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. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
parameter to write changes from
False to True
° Outputs
Name Function Data Type Output Range (Default Value)
xDone True whgn writing BOOL True/False (False)
parameter is complete
True when the
xBusy instruction is BOOL True/False (False)
runningning
xError True when an error BOOL True/False (False)
occurs
dwErrorCode SDO error code DWORD Positive or 0
Record the error code
when an error occurs. SMC3 ETC CO ERROR
Refer to Appendix for * - — =
eError pp SMC3_ETC_CO_ERROR (SMC3_ETC_CO_NO_ERROR)
error code
descriptions.

*Note: SMC3_ETC_CO_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
xDone e \When xExecute turns to True *  When xExecute tums to False

e When xError turns to True

e \When xExecute turns to False
xBusy e When xExecute turns to True e When xError turns to True
xError e When an error occurs in execution e When xExecute turns to False

dwErrorCode conditions or input values for the (dwErrorCode and error code are

oError instruction cleared)

® Timing Diagram of Output Parameter Changes

xExecute

xAbort

xDone

xBusy

xError
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° Inputs/Outputs

N Functi Data T Setting Value Timing to Take Effect

ame unction ata Type (Default Value) iming to Take Effec

Axis Specify the AXIS_REF_SM3* AXIS_REF_SM3 When .xExecute turns to True and
master axis. xBusy is False

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

° Function

m  Use SMC3_ETC_WriteParameter_CoE to write to the EtherCAT Object Dictionary.

m  For the range of uilndex and usiSublndex, refer to the slave manual.

® Troubleshooting

m  Ifan error occurs during the execution of the instruction, xError will change to True. You can refer to ErrorID
(Error Code) to address the problem.

e Example

m  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

iyl — xExecute
jp v = xAbort
16$6060 —uilndex

0 —|usiSubIndex
1 —usiDatalength

1 —dwValue

SM_Drive ETC Delta ASDA A2 —Snxis

SMC3_ETC_WriteParameter CoE

XError = B3

dwErrorCode —

eError — [SMC3_EIC C

2
d

xDone =

1]

E
E

xBuay = RIS

o

]

m  The following figure shows the parameters of 0x6060 object dictionary.
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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
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2.1.2.20 MC_SetOverride

® Supported Devices: AX-seriers motion controllers

MC_SetOverride changes the target axis speed by overriding control factors.

FB/FC Instruction Graphic Expression
MC_SetOverride
—Axis Enabledf—
. —{Enable Busyp—
FB MC_SetOverride —{velFactor = 1] Errarb_
—[AccFactor == 1] ErrorIDf—
—[JerkFactor = 1]

ST Language

MC_SetOverride(

Axis:= ,
Enable:=,
VelFactor:=,
AccFactor:=,
UerkFactor:=,
Enabled=> ,
Busy=>,
Error=> |
ErrorlD=>);
® Inputs
. Data Setting Value _
Name Function Type (Default Value) Timing to Take Effect
Execute this function when
Enable Enalbe is Ture. BOOL | True/False(False) | -
Velocity factor
VelFactor o LREAL 0-1(1) When Enable turns to True.
(Unit: %)
AccFactor Acc.e.leratlon factor LREAL 0-1(1) When Enable turns to True.
(Unit: %)
JerkFactor Jerlf factor LREAL 0-1(1) When Enable turns to True.
(Unit: %)
e Outputs
Name Function Data Type Output Range (Default Value)
Enabled | |TUe When processing the BOOL True/False (False)
control
Busy True when outputting the BOOL True/False (False)
parameters
Error True when an error occurs BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)

Record the error code when an
ErorlD | STForoccurs. . SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error

code descriptions.
*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False

When Enable turns to False

Enabled e When Enable is triggered to True When Error turns to True

When Enable turns to False

Busy e When Enable is triggered to True When Error turns to True
Error e When an error occurs while running the
instruction or the input value of the e When Enable turns to False
ErrorlD instruction is incorrect.

e Timing Diagram of Output Parameter Changes

Enable

Enabled

Busy

Error

® Inputs/Outputs

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis szcxuz the | 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

m  This function is only supported in SoftMotion V4.16.0.0 or later.
m  The target velocity can be got by the following formula
New Target Velocity = Current Target Velocity x Specified Override fFactor
m  When Enable is True, the inputs of VelFactor, AccFactor, and JerkFactor can be updated all the time.
m  When an error occurs, VelFactor, AccFactor, and JerkFactor remain unchanged.

= 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.
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= This function cannot change the velocity of the slave axis in the synchronous motion of the master and
slave axes.

m  This function does not change the velocity of a single axis in the axis group movement.

® Troubleshooting

m If an error occurs during the execution of the instruction, Error will turn to True. You can refer to the ErrorlD
to check the current error status.

e Example:

m  The following example explains how to use MC_SetOverride to change the velocity.

MC MoveVelocity 0

MC MowveVelocity
EN ENQ—
SM Drive_ETC_Delta ASDRE A2 —Saxis InVelocity —
—Execute Busy —
600 —Velocity Active [~
—Acceleration CommandAborted [~
500 —|Deceleration Error —
0 — Jerk ErrorID—
—|Direction
—|BufferMecde

MC SetOverride 0

MC SetOverride
EN ENO——
SM _Drive ETC Delta_ASDA 22 —axis Enabled
—|Enable Busy —
0.5 —{VelFactor Error —
1 —|RccFactor ErrorID—
1 —{JerkFactor

= Timing diagram

Velocity

300

Time

MC_MoveVelocity

Execute

InVelocity

Busy ; !

Active :

MC_SetOverride 3

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.
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2.2 DL_MotionControl

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:

1. When the version of SM3_Basic is not V4.6.1.0 to match with VV1.1.0.0 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.

2.21.1 DMC_TorqueControl

Supported Devices: AX-series motion controller

W3 firmware version V1.0006 slave devices are supported in V1.4.0.0 and V1.0006.

DMC_TorqueControl controls the torque according to the torque control mode of the servo drive.

IrJerk

IrZeroTolerance :=,

. . . ST Language
FB/FC Instruction Graphic Expression guag
DMC_TorqueControl_instance(
Axis : =,
bEnable : =,
bContinuousUpdate : =,
DMC_TorqueControl IrTorque : =,
—AXiS binTorquep— wTor Ramp : =
—bEnable bBusyp— dwTo q,ue_ _ P-=
—bContinuousUpdate bCommandabortedf— | IrVelocity : =,
—{IrTorque bErrorf— | IrAcceleration : =,
FB |DMC_TorqueControl| | To3ueem® =PI | IrDeceleration : =,
—{IrAcceleration Irderk : =,
—IrDeceleration Direction : =,

Direction
IrZeroTolerance binTorque =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is enabled True/False
bEnable when bEnable changes BOOL -
(False)
from False to True.
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The target torque
maximum speed can be True/False When bEnable turns
bContinuousUpdate updated continuously BOOL Fal to True and Busy is
when bContinuousUpdate (False) False
is True™'.
Specify the target torque Negt?tive(,) When bEnable turns
IrTorque pectly " Ng que. LREAL positive, to True and Busy is
(Unit: N.m) ) False
. L When bEnable turns
dwTorqueRamp Specify the chaqge ratgz DWORD Positive to True and Busy is
of the torque (Unit: ms) (0) F
alse
. . o When bEnable turns
IrVelocity Specify the maximum LREAL Positive to True and Busy is
velocity. (0)
False
IrAcceleration Reserved LREAL - -
IrDeceleration Reserved LREAL - -
Irderk Reserved LREAL - -
Direction Reserved BOOL - -
Value to tun off the torque Negt?tive(’) When bEnable turns
IrZeroTolerance*? function LREAL positive, to True and Busy is
(Unit: N.m.) (0) False.

*Note:

1. DL_MotionControl version V1.0.1.0 includes the above support, when bContinuousUpdate is True, the

torque and the maximum speed can be modified immediately.

2. Take ASDA-A2 for example here with the unit: S (microsecond). For other models, refer to 0x6087 in
their object dictionaries.

3. Supported by DL_MotionControl version V1.3.1.0 and later. This parameter sets the range of bBusy
OFF, that is, acutalTorque * ZeroTolerance.

e Outputs
Name Function Data Type Output Range Value (Default Value)
bInTorque True when the target BOOL True/False (False)
torque is reached
bBusy _True when .the . BOOL True/False (False)
instruction is running
True when the
bCommandAborted . PR BOOL True/False (False)
instruction is interrupted
bError True when an error BOOL True/False (False)
occurs
Record the error code
when an error occurs. . DMC_ERROR
ErrorlD Refer to Appendix for DMC_ERROR (DMC_NO_ERROR)
error code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)
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= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
binTorque When the bEnable is True and When bEnable turns to False
q the axis motion state can be read When bError turns to True
When bEnable turns to False
bBusy e When bEnable turns to True When bError turns to True
bCommandAborted ¢ When this |nstrupt|on _'S'|'e When bEnable tumns to False
interrupted by another instruction
bError * g:ﬁ;gagr tﬁgci)r:pgf?/:ﬁe il;rt'ﬂg e When bEnable turns to False (The value
ErrorlD instruction is incorrect in ErrorlD is cleared.)

= Timing Diagram of Output Parameter Changes

bEnable

binTorque

bBusy

bCommandAborte

bError

® Inputs/Outputs

Name | Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3' AXIS_REF_SM3 When bEnable turns to True and bBusy
axis. is False
*Note:

AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for function
blocks.

® Function

m  This function block is not available in PLC simulation mode. If used, the function block will report an error
DMC_TC_INVALID_PDO_MAPPING.

m  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 execution is completed when the axis decelerates to a stop and bBusy turns to False.

m  Ensure that the axis is in Standstill state before instruction execution.

m  The servo will perform an immediate stop if SMC_SetControllerMode interrupts DMC_TorqueControl
during instruction execution. Do not do so.
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= When running the DMC_TorqueControl, the MC_Power Status pin will be False, and not return to True
until the DMC_TorqueControl is stopped. If you need to check whether the axis can start, you can use

the MC_ReadStatus function block to check whether the axis status is in Standstill.

= Only one DMC_TorqueControl instruction is allowed to run at a time. If the second DMC_TorqueControl

instruction is also run simutaneously, an error “DMC_TC_FB_CONFLICT” will occur.

= When the IrTorque input exceeds the 0x6071 (Target Torque) range ,it will be written to the maximum

and minimum values of the OD data type.

m  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.

(1) ASDA_A2_E_Cof_Drive x

General Select the Outputs Select the Inputs

Name Type Index Name
bapsEhislua ] 16#1600 1st RxPDO Mapping | 16#1A00 1st TxPDO Mapping
Control Word UINT  16#6040:00 Status Word
Process Data
TargetPosition DINT  16#607A:00 ActualPesition
A Targetvelocity DINT  18%50FF:00 Velocity actual value

| TargetTorque INT 1626071:00 ActualTorque

Type

UINT
DINT
DINT
INT

Index

166041:00
1626064200
16£606C:00

16256077:00

EtherCAT Parameters ModeOfOperation SINT 1625060:00 ModeOfOperationDisplay

CoE Online

EtherCAT 1/0 Mapping 602 3rd RxPDO Mapping (exclu

EtherCAT IEC Objects

603 4th RxPDO Mapping (exclu
Status B

Information

16#1601 2nd RxPDO Mapping (exclu 16#1A01 2nd TxPDO Mapping (e

02 3rd TxPDO Mapping (e

03 4th TxPDO Mapping (e

SINT

1625061:00

° Troubleshooting

= Ifan error occurs during the execution of the instruction, bError will change to True. You can refer to ErrorlD

(Error Code) to address the problem.

° Example

m  This example shows the motion behavior performed by DMC_TorqueControl.

[*]

DMC_TorqueControl_0

10000 —1rVelocity
|I|—_Lr}l_cceleratic-n
|I|—.LrDeceleration
[ o J-jirderk

jpfsgl = Direction

1 MC_Power_0
MC_Fower
SM Drive ETC Delta ASDA A2 —SAxis Status
T = Enable bRegulatorRealState
T = bRegulatorOn bDriveStartRealState
T ==bDriveStart Busy TRUE

Error FALSE

ErrorID SMC_HO_ERR

DMC_TorqueControl

SM Drive ETC Delta ASDA A2 —S|awis bInTorgue M=
il = bEnable bEBusy = i

TRUE == bContinuousUpdate bCommandiborted m=

0.1 —1lrTorque bError M=

10000 —dwTorgueRamp Errorld — |DMC_NO |

m  Timing Diagram
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Torque

Velocity : 3

200000 (—'—\] 3 /

DMC_TorqueControl

bEnable

bInTorque

bBusy

bError

i continuous motion(5) i continuous motion(5)
standstill(3)

standstill(3) topping(2)
. stopping
State Machine

error stop(1)

o After DMC_TorqueControl has 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.

After bEnable of DMC_TorqueControl turns to False, the axis starts to decelerate till it stops. When

the axis decelerates to a stop, bBusy turns to False.

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 the error and then

the instruction will report an error.
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2.2.1.2 DMC_VelocityControl

® Supported Devices: AX-series motion controller

DMC_ VelocityControl performs a velocity control on a specified axis in the CSV speed mode with the specified
behavior and an average velocity.

FB/FC Instruction Graphic Expression

DMC_VelocityControl

—Axis bInvVelocityf—

—bEnable bBusyl—

—bContinuousUpdate bCommandAbortedf—
FB | DMC_VelocityControl —Irvelocity bError—

—Ir&cceleration Errorldf—

—{IrDeceleration

—IrJerk

—Direction

ST Language

DMC_VelocityControl_instance(
Axis : =,

bEnable : =,
bContinuousUpdate : =,
IrVelocity : =,

IrAcceleration : =,
IrDeceleration : =,

Irderk : =,
Direction : =,
binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
® Inputs
Setting Value P
Name Function Data Type T|m|r|15?fto Ll
(Default Value) ect
The instruction is enabled True/False -
bEnable when bEnable changes from BOOL (False)
FALSE to TRUE.
The target velocity can be True/False When bEnable

bContinuousUpdate™ | updated continuously when BOOL turns to True and

bContinuousUpdate is True (False) Busy is False
: When bEnable
IrVelocity Lar.%et velocﬁt); LREAL Positive (0) turns to True and
(Unit: user units) Busy is False
. When bEnable
IrAcceleration Aljcff,'eram” r.?/tez LREAL Positive (0) | turns to True and
(Unit: user unit/s®) Busy is False
IrDeceleration Deceleration rate LREAL Positive (0) When bEnable

(Unit: user unit/s?) turns to True and
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Setting Value o
Name Function Data Type T|m|ré?ftotTake
(Default Value) ec
Busy is False
When bEnable
Irderk U J.;a.rk value..t/ 3 LREAL Positive (0) turns to True and
(Unit: user unit/s®) Busy is False
3: fastest When bEnable
2: current turns to True and
Direction Specifies the motion MC_ 1: positive Busy is False
direction of the servo motor. | DIRECTION™ 0: shortest
-1: negative
(current) 3

*Note:

1. After bContinuousUpdate has started, change the speed, and acceleration & deceleration will
immediately take effect.

N

MC_DIRECTION: Enumeration (ENUM).

3. The options fastest, current and shortest are only for the rotary axis.

e Outputs
Name Function Data Type Output Range Value (Default Value)
binVelocity True when the_spemfled BOOL True/False (False)
target velocity is reached
bBusy True w_hen the instruction BOOL True/False (False)
is running
bCommandAborted Trge when the instruction BOOL True/False (False)
is interrupted
bError True when an error occurs BOOL True/False (False)
Record the error code
ErrorlD when an error oceurs. DMC_ERROR* | DMC_ERROR (DMC_NO_ERROR)
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
e  When bCommandAborted turns to
True
bnVelocity e When the specified target velocity | e When pContinupusUpdate is True and
is reached IrVelocity value is changed
When bEnable turns to False
When bError turns to True
e When bCommandAborted turns to
True
bBusy e When bEnable turns to True e When the axis decelerates to a stop
after bEnable turns to False
e When bError turns to True
e When this instruction is interrupted
bCommandAborted by another instruction e When bEnable turns to False

e When this instruction is aborted

185




AX Series Motion Controller Instructions Manual Chapter 2

Name Timing for shifting to True Timing for shifting to False

via MC_Stop instruction

bError e When an error occurs during
running or the input value of the e When bEnable turns from True to
ErrorlD instruction is incorrect (Error code False (Error Code is cleared)

is recorded)

Timing Diagram of Output Parameter Changes

bEnable

binVelocity

bBusy

bCommandAborted

bError

Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

When bEnable turns to True and bBusy
is False

Specify the

. AXIS_REF_SM3* AXIS_REF_SM3
axis. - - - -

*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 PLC simulation mode. If used, the function block will report an error
DMC_VC_INVALID_PDO_MAPPING.

When bEnable turns to True, the instruction performs speed control with specified target velocity
(IrVelocity), acceleration rate (IrAcceleration), deceleration rate (IrDeceleration) and Jerk value (IrJerk).

You can execute another motion instruction to interrupt the MC_VelocityControl in progress, but the servo
will be in CSV mode and will not switch to CSP control mode.

When interrupted by other instructions, the output binVelocity will turn to False and the output
bCommandAborted will turn to True.

When the bContinuousUpdate input of the function block turns to True and a new target speed is given,
the axis speed is adjusted to the new speed.

When bEnable turns to False, the instruction will slow down to stop, and will switch to the CSP control
mode.

When the function blocks are used, the 0x60FF (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.

Using this function directly on synchronous motion function blocks such as electronic cams and gears is
not recommended. The DMC_VelocityControl is operated in CSV, so if you want the axis to act as 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.
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[} ASDA_A2_E_CoE_bDrive x

General Select the outputs Select the inputs
Name Type Index Name Type Index

Frocess Data vl 1621600 1st RxPDO Mapping vl 16#1A00 1st TxPDO Mapping

Contral Ward UINT  16%6040:00 Status Ward umT
Startup parameters

TargetPosition DINT  1826078:00 ActualPosition DINT
CtherCAT Parameters [Feraetvelocy DINT __ i5260FF:00) [velodity actual value DINT

TargetTorque INT 1626071300 ActualTorque T
EtherCAT [0 Mapping [[Modeafaperation SINT 1626060:00) ModeofOperationDisplay SINT

1621601 2nd RxPDO Mapping (exclu 16£1A01 2nd TxPDO Mapping (¢

EtherCAT [EC Objects

Ad

Status 16#1602 3rd RxPDO Mapping (exclu 16#1A02 3rd TxPDO Mapping (e

Information

16#1603 4th RxPDO Mapping (exclu actual va

16#1A03 4th TxPDO Mapping (e

° Troubleshooting

= Ifan error occurs during the execution of the instruction, bError will change to True. You can refer to ErrorID
(Error Code) to address the problem.

e Example

m  The example shows the motion behavior performed by DMC_VelocityControl.

MC_Power_0
TRUE MC_Power
{ [ EN - ENO——
IoConfig_Globals.SM Drive ETC_Delta ASDA AZ —HAxis status —
TRUE Enable bRegulatorRealState —
TRUE —{bRegulatorOn bDriveStartRealState —
TRUE —bDriveStart Busy —
Error —
ErrorID—
DMC VelccityControl O
TRUE DMC VelocityControl
{ [ EN - ENO——
IoConfig_Globals.SM Drive ETC_Delta ASDA_A2 —Haxis bInVelocity —
—bEnable bBusy —
bContinuousUpdate bCommand2borted —
1rvVelocity bError —
lrAcceleration ErrorId—
lrDeceleration
lrJerk
Direction
DMC_VelecityControl 1
TRUE DMC VelocityControl
{ [ EN - ENO——
IoConfig Globals.5M Drive ETC Delta ASDA AZ —Haxis bInVelocity —
—|bEnable bBusy —
bContinuousUpdate bCommandiborted —
1rVelocity bError —
lrRcceleration ErrorId—
1rDeceleration
lrJerk
Direction

= Timing Diagram
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500

Velocity oo . P~ Y~
0 \,_

DMC_VelocityControl_0
bEnable

binVelocity

bBusy

bCommandAborted

bError

DMC_VelocityControl_1 E i
bEnable |_

binVelocity

bBusy ‘ ‘ L

bCommandAborted

bError

continuous motion(5)

: G standstill(3) —1:
Axis State Machine discrete motion(4)

standstill(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, bInVelocity of DMC_VelocityControl_0
changes to True.

¢ When bEnable of DMC_VelocityControl_1 changes to True, DMC_VelocityControl_0 is interrupted
and biInVelocity 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 through 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.

¢ biInVelocity 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 then bBusy of DMC_VelocityControl_1 changes to False.
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2.2.1.3 DMC_MoveLinearAbsolute

® Supported Devices: AX-series motion controller

DMC_MovelLinearAbsolute controls a specified axis group to perform the absolute linear interpolation for a

specified absolute position.

Graphic Expression

FB/FC Instruction

—AxisGroup
—bExecute
—Position
—Irvelocity

FB | DMC_MovelLinearAbsolute |—racceleration
—IrDeceleration
—IrJerk
—CoordSystem
—BufferMode
—{TransitionMode

DMC_MovelLinearAbsolute

bDaone|

bBusy

bActive|
bCommandAborted
bErrar]

ErrorID

ST Language

DMC_MovelLinearAbsolute_instance(
AxisGroup: =,

bExecute: =,

Position: =,

IrVelocity: =,

IrAcceleration: =,

IrDeceleration: =,

Irderk: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=> ,
bBusy=>,
bActive=> ,
bCommandAborted=>,
bError=>,
ErrorlD=> ) ;
® Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction will be
bExecute run when bExecute BOOL True/False }
changes from False to (False)
True.
Specify the absolute
target position for each Lo
Position axis in the specified LREAL[6] | Positive or negative \1/_\:3:” bExecute tums to
axis group. ([o, 0, 0,0,0,0]
(Unit: user unit)
IrVelocity Specify the target LREAL Positive (0) When bExecute turns to
velocity for the True
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Setting Value

()

Name Function Data Type Timing to Take Effect
(Default Value)
specified axis group.
(Unit: user unit/s)
Specify the
IrAcceleration acceleration rate. (Unit: LREAL Positive (0) ¥_¥Egn bExecute turns to
user unit/s?)
Specify the
IrDeceleration deceleration rate. LREAL Positive (0) ¥_Vhen bExecute tumns to
vl o rue
(Unit: user unit/s?)
Irderk Spe.c.|fy the Jerk. , LREAL Positive (0) When bExecute turns to
(Unit: user unit/s®) True
0: ACS
1: MCS
2: WCS
(’?e;‘ér;e?) When bExecute is on the
: _ rising edge, the setting
CoordSystem | Coordinate system DMS%—SCTOE?AED (Reversed) parameters of
— 4: PCS_2 CoordSystem will be
(Reversed) updated.
5:TCS
(Reversed)
(1)
0: Aborting
1: Buffered
2: BlendingLow
Specify a buffer mode DMC_ 3: When bExecute turns to
BufferMode . - BUFFER_ BlendingPreviou
for the instruction True
MODE s
4: BlendingNext
5: BlendingHigh
(0)
) . DMC 0: None
. Specify a transition GROUP_ 10: Overlap When bExecute turns to
TransitionMode | mode for the . .
. ) TRANSITION_ | 11: Single_axis | True
instruction <. MODE —

*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.

e Outputs
. Output Range Value
Name Function Data Type (Default Value)
bDone True when the absolute positioning is BOOL True/False (False)
completed
bBusy I'Turge when the instruction is triggered to BOOL True/False (False)
bActive ;’)r(:(: when the instruction is controlling BOOL True/False (False)
bCommand | True when the instruction execution is

Aborted aborted BOOL True/False (False)
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. Output Range Value

Name Function Data Type (Default Value)
bError True V\{hen an error occurs in execution BOOL True/False (False)

of the instruction

Record the error code when an error

- . DMC_ERROR

ErrorlD occurs. Ref.er.to Appendix for error DMC_ERROR (DMC_NO_ERROR)

code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
e L When bExecute is False but bDone
bDone \é\(/)t:s;et:\:dabsolute positioning is turns to True, bDone will remain True
for one scan cycle and then change to
False
When bDone turns to True
When bError turns to True
bB When bE te t toT
usy en bixectite fums fo frue When bCommandAborted turns to
True
When bDone turns to True
When bError turns to True
When bCommandAborted turns to
. When axes start being controlled by True
bActive - . ] .
the instruction bActive will change to False after
remaining True for at least one cycle
when bExecute is False but bActive
changes to True.
When the instruction is interrupted by
another instruction BufferMode of When bExecute turns to False
which is set to Aborting bCommandAborted will change to
bCommand . L g
Aborted When the instruction is interrupted by False after remaining True for one

MC_Stop
When the instruction is interrupted by
DMC_GroupStop

cycle when bExecute is False but
bCommandAborted changes to True.

bError/ErrorlD

When an error occurs during running
or the input value of the instruction is
incorrect (Error code is recorded in
ErroriD)

When bExecute turns from True to
False (Error Code is cleared)

= Timing Diagram of Output Parameter Changes
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bDone

bExecute |

|

bActive

bBusy ’

bCommandAborted

bError

ErroriD

® Inputs/Outputs

group.

Name Function Data Type Setting Value Timing to Take Effect
Specify
. : » | DMC_AXIS | When bExecute turns to True and
AxisGroup | the axis | DMC_AXIS_GROUP_REF GROUP_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

m  The instruction supports the absolute linear interpolation of maximum six axes, where the six axes can
simultaneously start, stop as well as reach the specified absolute target position.

m 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.

m  The function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.

® Troubleshooting

m  When an error occurs during the execution of the instruction, bError changes to True and axes stops
running. To confirm current error state, see the error code in ErrorID.

m  For error codes and corresponding trouble shootings, refer to Appendix for error code descriptions.

e Example

m 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 positon.

Axis group Target position
Axis1 1000
Axis2 2000
Axis3 3000
Axis4 4000
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Axis group Target position
Axis5 5000
Axis6 6000

movabs_exe:
movabs pos:
movabs_vel:
movabs_acc:
movabs dec:
movabs_jerk: LREAL := 0;
movabs_buffmode: DMC BUFFER_MODE;
movabs transmode: DMC GROUP TRANSITION MODE;
movabs_done: BOOL;
movabs_busy: BOOL;

movabs errorlID:

BOOL;
ARRAY [0.
LREAL := 1
LREAL := 100;
LREAL :=

movabs active: BOOL;
movabs_abort: BOOL;
movabs_error: BOOL;

DMC ERROR;

.5] OF LREAL := [100

DMC_MoveLinearhbsolute_O: DMC_MoveLinearﬁbsslute;

2000, 3000, 400C

OMC_GroupEnable 0O

IJMC_I&J-:iEl_Graup-—tII

group_exe —

DMC GroupEnable
EN ENO
AxisGroup blone — group_done
bExecute bBusy [— group_busy
bError —group_ error
ErrorID — group_errorlD

DMC MovelinearAbsolute O

DMC Zxis Group —

movabs_jerk —j
movebs_buffmode —
movabs transmode —

novabs_exe —
movebs_pos —
movebs_wvel —
movebs_acc —
movebs_dec —

EN

AxisGroup
bExecute
Pogition
1rVelocity
lrAcceleraticn
lrDeceleraticn
lrJerk
BufferMode
TransitionMode

DMC MovelinearAbsclute

ENC
bDone
bBusy

blctive
bCommandAbhorted
bError

ErrorID

— movabs done
—movabs busy
—movabs_active
— movabs_abort
—movabs_error
—movabs_errorlD

= 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.

= |f moveabs_exe (bExecute) is set to True again for the absolute linear interpolation, then no axes will move
for positioning.
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2.2.1.4 DMC_MovelLinearRelative

® Supported Devices: AX-series motion controller

DMC_MovelinearRelative controls a specified axis group to perform the relative linear interpolation.

FB/FC Instruction Graphic Expression

DMC_MoveLinearRelative
— bDonef—
_ bBusyp—
— bActivef—
— bCommandAbortedf—
FB | DMC_MovelinearRelative | — EhErrIoDr—

— rrorlDf—

ST Language

DMC_MovelinearRelative_instance(
AxisGroup: =,

bExecute: =,

Distance: =,

IrVelocity: =,

IrAcceleration: =,

IrDeceleration: =,

Irderk: =,

CoordSystem: =,

BufferMode: =,

TransitionMode: =,

bDone=>,

bBusy=>,

bActive=>,

bCommandAborted=>,

bError=>,

ErrorlD=>) ;

° Inputs

Name Function Data Type il el Timing to Take
(Default Value) Effect
The instruction will
be run when True/False
bExecute bExecute changes BOOL (False) B
from False to True.
Specify the travel Lo
distance for each Positive, When bExecute
Distance axis in the specified LREAL[6] negative or 0 | {,ms to True

axis group. (0, 0,0, 0,0,
(Unit: user unit) o))
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Name

Function Data Type

Setting Value

Timing to Take

instruction "2 TRANSITION_MODE

11: Single_axis

()

(Default Value) Effect
Specify the target
InVelocity velocity for the axis LREAL Positive (0) When bExecute
group. turns to True
(Unit: user unit/s)
Specify the
IrAcceleration | acceleration rate. LREAL Positive (0) When _bExecute
i a2 turns to True
(Unit: user unit/s?)
Specify the
IrDeceleration | deceleration rate. LREAL Positive (0) When _bExecute
i 102 turns to True
(Unit: user unit/s?)
Specify the jerk. . When bExecute
IrJerk (Unit: user unit/s®) LREAL Positive (0) turns to True
0: ACS
1: MCS
2: WCS
(Reversed) When bExecute is
3: PCS_1 on the rising edge,
CoordSystem | Coordinate system | DMC_COORD_SYSTEM™ (Reversed) the setting
4: PCS 2 parameters of
(Reversgd) CoordSystem  will
5 TCS be updated.
(Reversed)
(1)
0: Aborting
1: Buffered
Specify a buffer DMC_ 2 B'eng_'“g"ow When  bExecute
BufferMode mode for the BUFFER_ L
. g BlendingPrevious | turns to True
instruction. MODE )
4: BlendingNext
5: BlendingHigh
(0)
Specif DMC 0: None
pecify a transition - 10: Overla
TransitionMode | mode for the GROUP_ P When _bExecute

turns to True

*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.

e Outputs
Name Function Data Type Output Range Value (Default
Value)
bDone True when the relative positioning is BOOL True/False (False)
completed
bBusy ;I—Jlr:e when the instruction is triggered to BOOL True/False (False)
bActive l;t; when the instruction is controlling BOOL True/False (False)
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Name

Function

Data Type

Output Range Value (Default
Value)

bCommand | True when the instruction execution is
Aborted aborted

True/False (False)

bError

True when an error occurs in execution
of the instruction

True/False (False)

Record the error code when an error
ErrorlD occurs. Refer to Appendix for error code
descriptions.

DMC_ERROR’

DMC_ERROR
(DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

incorrect (Error code is recorded in
ErroriD)

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
. P When bExecute is False but bDone
bDone When the relative positioning is turns to True, bDone will remain True
completed
for one scan cycle and then change to
False.
When bDone turns to True
When bError turns to True
bBus When bExecute turns to TRUE
y When bCommandAborted turns to
True
When bDone turns to True
When bError turns to True
When bCommandAborted turns to
. When axes start being controlled by True
bActive ; ! . ]
the instruction When bExecute is False but bActive
turns to True, bActive will remain True
for one cycle and then change to
False.
When the instruction is interrupted by
another instruction whose BufferMode When bExecute .turns to False
bCommand is set to Aborting \t/)\g1en bEnglE)tertlde?Ise btutT
. L omman orted turns to True,
Aborted Xﬂvgerétghe instruction is interrupted by bCommandAborted will remain True
—>top . L for one cycle and then change to
When the instruction is interrupted by False
DMC_GroupStop ’
When an error occurs during running When bExecute turns to False (Error
or the input value of the instruction is Code is cleared)
bError/ErrorlD

= Timing Diagram of Output Parameter Changes
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bExecute ] | |
bDone E E E E
bBusy ]
B B ]
bCommandAborted rl i
bError ’_|
ErrorlD ’_‘
® Inputs/Outputs
Name Function Data Type Output range Name
Specify the When bExecute turns
AxisGroup a)zs gr}:)up DMC_AXIS_GROUP_REF* | DMC_AXIS_GROUP_REF | 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

m  The instruction supports the relative linear interpolation of maximum six axes, where the six axes can

simultaneously start, stop as well as reach the specified target relative position.

m 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.

m  The function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.

® Troubleshooting

= When an error occurs during the execution of the instruction, bError changes to True and axes stops
running. To confirm current error state, see the error code in ErrorID.

m  For error codes and corresponding trouble shootings, refer to Appendix for error code descriptions.

e 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 positon.

The number of each axis in the

Current position

Relative distance

Target position

axis group
Axis 1 1000 1000 2000
Axis 2 1000 2000 3000
Axis 3 1000 3000 4000
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Ll T T _of ANl o i Current position Relative distance Target position
axis group
Axis 4 1000 4000 5000
Axis 5 1000 5000 6000
Axis 6 1000 0 1000

movrel exe: BOOL;

movrel _dist: ARRAY
movrel_wel: LEEAL :
movrel dec: LEEAL :

movrel buffmode:

movrel done: BOOL;
movrel busy: BOOL;

movrel_abort: BOOL;
movrel error: BOOL;

[0..5] OF LEEAL :

movrel acc: LREAL :=
movrel jerk: LEEAL :

OMC_BUFFER_MODE;
movrel transmode: DMC GROUP_TRANSITION MOLDE;

movrel active: BOOL;

movrel errorlD: DMC ERROR;

DMC MovelinearRelative 0O: DMC MovelinsarRelatiwver

[1000, 2000,

IMC_GroupEnable O

DMC RAxis Group —
group_e=xe —|bExecute

EN

LAxi sGroup

DMC GroupEnable

ERO
bDone
bBusy

bError
ErrorID

— group_done

— group_busy

— group_error
—group_errorID

DMC_MoveLinearRelative_ 0

DMC_Axia Group —
movrel exe —
movrel _dist —
movrel wvel —
movrel acc —
movrel dec —
movrel jerk —
movrel buffmode —

movrel transmode —

DMC MovelLinearRelatiwve

EN

BAxisGroup
bExecute
Distance
lrVelocity
lrAcceleration
lrDeceleraticn
lrderk

Buf ferMode
TransitionMode

bDone

bBusy —movrel_ busy

bActive
bCommandAborted —movrel_abort
bError

ErrorID —movrel errorID

ERC

—movrel_done

—movrel_active

—movrel_error

When movrel_exe (bExecute) changes to True, DMC_GroupRelLinear starts to perform the relative linear
interpolation for six axes.

When movrel_done (bDone) changes to True, movrel_busy (bBusy) and movrel_abort (bAborted) 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. Then
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.
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2.2.1.5 DMC_MoveCircularAbsolute

® Supported Devices: AX-series motion controller

DMC_MoveCircularAbsolute controls the axis group to perform circular or helical interpolation for a specified

absolute target position.

FB/FC Instruction Graphic Expression
DMC_MoveCircularAbsolute
—{AxisGroup bDonef—
—bExecute bBusyf—
—CircPlane bActivef—
—{CircMode bCommandAbortedf—
—AuxPoint bErrorf—
—EndPoint ErrorIDf—
. —{PathChoice

FB | DMC_MoveCircularAbsolute | —yyspiraitams
—{Irvelacity
—{IrAcceleration
—IrDeceleration
—IrJerk
—|CoordSystem
—BufferMode
—{TransitionMode

ST Language

DMC_MoveCircularAbsolute_instance(
AxisGroup: =,
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

Setting Value

Timing to Take Effect
(Default Value)

The instruction will be
run when bExecute
changes from False to
True.

bExecute BOOL

True/False
(False)

CircPlane

Specify the circular or DMC_CIRC_

0: XY_plane When bExecute turns to
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Setting Value

Name Function Data Type Timing to Take Effect
(Default Value)
helical plane. ™ PLANE 1: YZ_plane True
2: ZX_plane
3: ARBITRARY_plane
(0)
Specify th hod f 0: Border
. pec y the mgt od for DMC_CIRC _ 1: Center When bExecute turns to
CircMode circular or helical MODE 2: Radi True
interpolation. ™ - hadius
(0)
Specify the auxiliary L] When bExecute turns to
AuxPoint . 4 LREAL[3] Positive, negative or 0
point data. True
([0, 0, 0])
Specify the target [ B
. position for each axis T When bExecute turns to
EndPoint in the axis group. LREAL[6] Positive, negative or 0 True
(Unit: user unit) (10.0,0,0,0,0])
Specify the circular or DMC_CIRC_ 0: Clockwise When bExecute turns to
PathChoice | helical interpolation PATHCHOIC 1: CounterClockwise True
direction. E (0)
dwSpiralTurn Specnfy the number of DWORD 0-65535 (0) When bExecute turns to
s spiral turns. True
Specify the target
. velocity for the axis " When bExecute turns to
IrVelocity group. LREAL Positive (0) True
(Unit: user unit/s)
Specify the
IrAcceleration | acceleration rate. LREAL Positive (0) ¥Vhen bExecute turns to
o o rue
(Unit: user unit/s?)
Specify the
IrDeceleration | deceleration rate. LREAL Positive (0) When bExecute turns to
o o True
(Unit: user unit/s?)
IrJerk Spe'c.lfy the Je.rk.3 LREAL Positive (0) When bExecute turns to
(Unit: user unit/s®) True
0: ACS
;: \l\//lvgz R d) When bExecute is on the
: everse i ;
c . DMC_COOR | 3. pcs 1 (R p rising edge, the setting
oordSystem | Coordinate system D SYSTEM" : _1(Reversed) | parameters of
— 4: PCS_2 (Reversed) | CoordSystem will be
5: TCS (Reversed) updated.
(1)
0: Aborting
1: Buffered
2: BlendingL
Specify a buffer mode DMC_BUFFE . en !ng OW. When bExecute turns to
BufferMode . S 3: BlendingPrevious
for the instruction. R_MODE . True
4: BlendingNext
5: BlendingHigh
(0)
TransitionMo | Specify a transition DMC_GROU | 0: None When bExecute turns to

200




AX Series Motion Controller Instructions Manual

Chapter 2

Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
de mode for the P_TRANSITI | 10: Overlap True
instruction. " ON_MODE | 11: Single_axis
(0)
*Note:
1. Setting parameters CircPlane, CircMode and AuxPoint.
2. Refer to AX-3 Series Operation Manual for details on BufferMode.
3. Refer to AX-3 Series Operation Manual for details on TransitionMode.
CircPlane
CircMode Definition XY_Plane YZ_Plane ‘ ZX_Plane
setting CircMode—AuxPoint
Actual input for AuxPoint [_, _, ]
Three points—
0 Absolute coordinate values for the Start point, end point and border point [Xa, Ya, Za]
border point (Xa, Ya, Za)
A center point—
1 Absolute coordinate values for the [Cx, Cy, N/A] [N/A, Cx, Cv] [Cy, N/A, Cx]
center point (Cx, Cv)
2 Radius—Radius (R) [R, N/A, N/A]
® Outputs
Name Function Data Type Output Range Value (Default
Value)
bDone True when the absolute positioning is BOOL True/False (False)
completed
bBusy -rrJﬁe when the instruction is triggered to BOOL True/False (False)
bActive Z;Lées when the instruction is controlling BOOL True/False (False)
bCommand | True when the instruction execution is
Aborted interruppted BOOL True/False (False)
bError True V\(hen an error occurs in execution BOOL True/False (False)
of the instruction
Record the error code when an error
. . DMC_ERROR
ErrorlD oceurs. Refer to Appendix for error code | DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
e When the absolute positioning is bDon'e' will change to False after
bDone completed remaining True for one cycle when

to True.

bExecute is False but bDone changes
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Name Timing for shifting to True Timing for shifting to False
When bDone turns to True
bBusy e When bExecute changes to TRUE When bError turns to True
When bCommandAborted turns to True
e When bDone turns to True
e When bError turns to True
. e When axes start being controlled by the * Whep bCommandAboned turns to True
bActive instruction e bActive will change to False after
remaining True for at least one cycle
when bExecute is False but bActive
changes to True.
e When the instruction is interrupted by
another instruction BufferMode of which When bExecute turns to False
bCommand is set to Aborting bCommandAborted will change to
Aborted e When the instruction is interrupted by False after remaining True for at least
MC_Stop one cycle when bExecute is False but
e When the instruction is interrupted by bCommandAborted changes to True.
DMC_GroupStop
e When an error occurs during running or
bError/ErrorlD the input value of the instruction is | ¢ When bExecute turns from True to
incorrect (Error code is recorded in False (Error Code is cleared)
ErrorID)

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErrorlD

[

-

]
1
-

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specify When bExecute turns to
AxisGroup | the axis | DMC_AXIS _GROUP_REF* | DMC_AXIS_GROUP_REF True and bBusy is
group. 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
m  The instruction supports the absolute helical interpolation of maximum three axes, where the three axes
can simultaneously start, stop as well as reach the specified absolute target position.
m  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.
m  Atleast two axes are needed for circular interpolation. An error will occur if there is a travel distance for an
axis which is not set.
m  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.
m  The function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.
m  CircPlane added ARBITRARY_plane in DL_MotionControl library V1.2.0.0 or later.
»  ARBITRARY_plane can draw arc in space.
m  Use the following parameters to draw 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
7 : Y
X
® Troubleshooting
= When an error occurs during the execution of instructions, bError changes to True and axes stops
running. To confirm current error state, see the error code in ErrorID.
m  For error codes and corresponding troubleshootings, refer to Appendix for error code descriptions.
e Example

In this example, the instruction performs the circular interpolation from current positon (1000, 3000) until
the absolute target position (4000, 2000) in the clockwise direction.
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cirabs_exe: BOOL;
cirabs_circplane: DMC CIRC FLANE
cirabks_circmode: DMC CIRC MODE

DMC MoveCircularfAbsolute 0: DMC MoveCircularfbsolute;

:= DMC_CIRC MODE.center;

:= DMC_CIRC_PLANE.XY plane;

cirabs_suxpoint: ARRAY [0..Z] OF LEEAL
cirabs_endpoint: ARRAY [0..53] OF LEEAL
cirabs_pathchoice: DMC_CIRC PATHCHOICE
cirabs_spiralturns: WORD := 0;
cirabs_wel: LRBAL := 200;

cirabs_acc: LEEAL := 100;

cirabs_dec: LEEAL := 100;

cirabs_Jjerk: LREAL := 0;

cirabs buffmode: DMC BUFFER MODE;
cirabs_transmode:
cirabs_done: BOOL;
cirabs_busy: BOOL;
cirabs_actiwve: BOOL;
cirabs_aborted: BOOL;
cirabs_error: BOOL;
cirabs_errorlD: DMC ERROR;

DMC_GROUP_TRANSITION MODE;

[2000, 1000];
[4000, 2000];

DMC CIRC PATHCHOICE.CLOCEWISE;

cirabs pathchoice —|PathChoice

cirabs spiralturns —|dwSpiralTurns
cirabs wel —lrVelocity
cirabs_acc —lrAcceleration
cirabs_dec —lrDeceleration
cirabs jerk —lrderk
cirabs_buffmode —|BufferMode
cirabs_transmode —|TransitionMode

IMC_GroupEnable_O
DMC GroupEnable
EN ENC
DHC_Axis_Grﬂup-JjﬁxisGruup bDone — group_done
group_=xe —|bExecute bBusy — group_busy
bError — group_ error
ErrorID —group_errorlD
DMC MoveCircularfbsolute 0
DMC MoveCircularibsolute
EN ENCO
DMC_Axis Group —AnxizGroup blDone — cirabs done
cirabs_exe —|bExecute bBusy — cirabs busy
cirabs_circplane —{CircPFlane bhctive —cirabs_active
cirabs_circmode —{CircMode bCommandiborted [~ cirabs_aborted
cirabs_auxpoint —AuxPoint bError [~ cirabs_error
cirabs endpoint —|EndPoint ErrorID [~ cirabs errorID
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= 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.

= 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.

m 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.
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2.2.1.6 DMC_MoveCircularRelative

® Supported Devices: AX-series motion controller

DMC_MoveCircularRelative controls the axis group to perform circular or helical interpolation for a specified relative

target position.

FB/FC Instruction

Graphic Expression

DMC_MoveCircular

FB Relative

Irlerk

Axis Group
bExecute
CircPlane
CircMode
AuxPaoint
EndPaint
PathChaice
dwSpiralTurns
Irvelocity
IrAcceleration
IrDeceleration

CoordSystem
BufferMode
TransitionMode

DMC_MoveCircularRelative

bDane|

bBusy

bActive|
bCommandAborted
bErrar|

ErrorlD

ST Language

DMC_MoveCircularRelative_instance(
AxisGroup: =,
bExecute: =,
CircPlane: =,
CircMode: =,
AuxPoint: =,
EndPoint: =,
PathChoice: =,
dwSpiralTurns: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: = ,

Irderk: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=> ,
bBusy=>,
bActive=> ,
bCommandAborted=> ,
bError=>,
ErrorlD=> ) ;
® Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction will be
bExecute run when bExecute BOOL True/False }
changes from False to (False)
True.
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Setting Value

for the instruction.™

ODE

2: BlendingLow
3: BlendingPrevious

Name Function Data Type Timing to Take Effect
(Default Value)
0: XY_plane
1: YZ_plane
CircPlane Specify the circular or DMC_CIRC_ 2: ZX_plane When bExecute turns
helical plane. "' PLANE 3: to True
ARBITRARY_plane
(0)
Specifv th hod 0: Border
. pec y the met 0 DMC_CIRC 1: Center When bExecute turns
CircMode for circular or helical MODE 2- Radi to True
interpolation. ™ - hadius
)
L]
AuxPoint Sp.eC|fy the*?uxmary LREALI3] Positive, negative or | When bExecute turns
point data. 0 to True
([0, 0, 01)
Specify the target L]
. position for each axis Positive, negative or | When bExecute turns
EndPoint in the axis group. LREAL[6] 0 to True
(Unit: user unit) ([o, 0, 0,0, 0,0])
Specify the circular or 0: Clockwise
PathChoice hglicalyinterpolation DMC_CIRC_ 1 When bExecute turns
o PATHCHOICE CounterClockwise | to True
direction.
)
dwSpiralTurns Spemfy the number of DWORD 0-65535 (0) When bExecute turns
spiral turns. to True
Specify the target
InVelocity velocity for the axis LREAL Positive (0) When bExecute turns
group. to True
(Unit: user unit/s)
Specify the
IrAcceleration | acceleration rate. LREAL Positive (0) :Nhen bExecute turns
i H1a2 o True
(Unit: user unit/s?)
Specify the
IrDeceleration | deceleration rate. LREAL Positive (0) :Nhen bExecute turns
o s o True
(Unit: user unit/s?)
Specify the jerk. - When bExecute turns
IrJerk (Unit: user unit/s®) LREAL Positive (0) to True
0: ACS
1: MCS
2: WCS (Reversed) | When bExecute is on
3: PCS_1 the rising edge, the
CoordSystem | Coordinate system DMC—COOED—SY (Reversed) setting parameters of
STEM .
4: PCS 2 CoordSystem will be
(Reversed) updated.
5: TCS (Reversed)
(1)
0: Aborting
Specify a buffer mode DMC_BUFFER_M 1: Buffered When bExecute turns
BufferMode

to True
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
4: BlendingNext
5: BlendingHigh
(0)
. » 0: None When bExecute
TransitionMod | SPeciy atransition | pyc_group_TR 10: Overlap turns to True
© instruction.™ ANSITION_MODE 11: Slr;gl)e_ams

*Note:

1. Setting parameters CircPlane, CircMode and AuxPoint.

CircPlane

CircMode Definition XY_Plane

YZ_Plane

\ ZX_Plane

setting CircMode—AuxPoint

Actual input for AuxPoint [_, _, ]

Three points—

the border point (Xa, Ya, Za)

0 Relative coordinate values for Start point, end point and border point [Xa, Ya, Za]

A center point—
1 Relative coordinate values for [Cx, Cv, N/A] [N/A, Cx, Cy] [Cy, N/A, Cx]
the center point (Cx, Cv)
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.

e Outputs
Name Function Data Type Output Range Value (Default
Value)
bDone True when the relative positioning is BOOL True/False (False)
completed
bBusy 'rI'J;Je when the instruction is triggered to BOOL True/False (False)
bActive Z;Léi when the instruction is controlling BOOL True/False (False)
bCommand | True when the instruction execution is
Aborted aborted BOOL True/False (False)
bError True V\(hen an error occurs in execution BOOL True/False (False)
of the instruction
Record the error code when an error
- . DMC_ERROR
ErrorlD oceurs. Refer to Appendix for error code | DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing
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Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
e When the relative positioning is bDon'e .W'“ change to False after
bDone completed remaining True for one cycle when
bExecute is False but bDone changes
to True.
e When bDone turns to True
bBusy e When bExecute changes to TRUE e  When bError turns to True
e  When bCommandAborted turns to True
e When bDone turns to True
e When bError turns to True
b Active e When axes start being controlled by ° Wheln ngmmandAborted turns to True
the instruction ° bActl\_/e: will change to False after
remaining True for at least one cycle
when bExecute is False but bActive
changes to True.
e When the instruction is interrupted by
another instruction BufferMode of When bExecute turns to False
bCommand which is set to Aborting bCommandAborted will change to
Aborted e When the instruction is interrupted by False after remaining True for at least
MC_Stop one cycle when bExecute is False but
e When the instruction is interrupted by bCommandAborted changes to True.
DMC_GroupStop
e When an error occurs during running e When bExecute turns from True to
bError/ErrorlD or the input value of the instruction is False (Error Code is cleared)
incorrect (Error code is recorded)

= Timing Diagram of Output Parameter Change

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErrorlD

=

® Inputs/Outputs
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Name Function

Data Type Setting Value

Timing to Take Effect

Specify

AxisGroup | the axis

group.

DMC_AXIS_GROUP_REF* | DMC_AXIS_GROUP_REF

When 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

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 helix on 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

v
=<

® Troubleshooting

When an error occurs during the execution of the instruction, bError changes to True and axes stops
running. To confirm current error state, see the error code in ErrorID.

For error codes and corresponding trouble shootings, refer to Appendix for error code descriptions.

e Example
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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, 00] ;
cirrel_pathchoice: DMC CIRC_ PATHCHOICE := DMC_ CIRC_ PATHCHOICE.CLOCEWISE;
cirrel spiralturns: WORD := 0;

cirrel wvel: 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;

IMC_GroupEnable_ 0
DMC GroupEnable

EN ENO
DMC_Axis_ Group — LAxis=sGroup bDone — group_done
group_exe —bExecute bBusy — group_busy

bError — group error
ErrorlID — group errorll

DMC MoveCircularBEelatiwve 0

DMC MoveCircularRelative

EN ENO
DMC_Axis_Graup-ijhxisGroup bDone — cirrel_done
cirrel exe —|bExecute bBusy — cirrel_busy
cirrel circplane —|CircFlane bActive —cirrel actiwve
cirrel circmode —|CircMode bCommandAborted —cirrel_aborted
cirrel auxpoint —jAuxPoint bError —cirrel error
cirrel endpoint —|EndPoint ErrorID —cirrel_errorlD

cirrel_pathchoice —PathChoice

cirrel sgpiralturns —(dwSpiralTurns
cirrel wvel —|lrVelocity
cirrel acc —|lrAcceleration
cirrel_dec —lrDeceleraticn

cirrel jerk —lrderk
cirrel buffmode —BufferMode
cirrel transmode —|TransitionMode
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DMC_MoveCircularRelative
cirrel_exe
(bExecute)
cirrel_busy _l
(bBusy)
!
cirrel_active i
(bActive) !
cirrel_done ‘ | |
(bDone)
= 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.

m  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.
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2.2.1.7 DMC_GroupStop

® Supported Devices: AX-series motion controller

DMC_GroupStop decelerates the group axes to a stop.

FB/FC| Instruction Graphic Expression ST Language
DMC_GroupStop_instance (
AxisGroup : =,
bExecute : =,
IrDeceleration : =,
DMC_GroupStop Irderk : =,
—AxisGroup bbonef—
FB |DMC_GroupStop Tpoeate o0 JBusy— bDone =>,

—Irderk bCDmmandAI;gI:EDdr: bBuSy =>’

ErrorIDf— bACthe =>‘
bCommandAborted =>,
bError =>,

ErrorlD =>) ;
® Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction will be run when True/False
bExecute bExecute changes from False BOOL -
(False)
to True.
IrDeceleration Spe.cllfy the dgcezleratlon rate. LREAL Positive (0) When bExecute
(Unit: user unit/s?) turns to True
Specify the jerk. - When bExecute
IrJerk (Unit: user unit/s®) LREAL Positive (0) turns to True
® Outputs
Name Function Data Type Output Range Value (Default
Value)
bDone True when all axes stop with BOOL True/False (False)
the velocity O
bBusy True when the instruction is BOOL True/False (False)
triggered to run
bActive True when the instruction is BOOL True/False (False)
controlling axes
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted
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Name Function Data Type Output Range Value (Default
Value)

bError True w_hen an error occurs in BOOL True/False (False)
execution of the instruction
Record the error code when
an error occurs. Refer to . DMC_ERROR

ErrorlD Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

is recorded)

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
e When the axis group decelerates bExepgte will change to False after
bDone to a stop remaining True for one cycle when
' bExecute is False but bDone changes
to True.
When bDone turns to True
When bError turns to True
bB When bE te t to True.
usy ¢ en bixeeute tumns fo frue When bCommandAborted turns to
True
When bExecute turns to False
When bError turns to True
When bCommandAborted turns to
bActive e When axes start being controlled True
by the instruction bActive will change to False after
remaining True for at least one cycle if
bExecute changes to False but
bActive changes to True.
When bExecute turns to False
; L bCommandAborted will change to
bCommandAborted ¢ \é\i,hae:ottzir'?sgtl:ﬁgﬁgr:s interrupted False after remaining True for one
cycle when bExecute is False but
bCommandAborted changes to True.
bError e When an error occurs during
running or the input value of the When bExecute turns from True to
ErrorlD instruction is incorrect (Error code False (Error Code is cleared)

= Timing Diagram of Output Parameter Changes
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bExecute ]
e e e ]
it B
okcive ] [ ]
bCommandAborted §| ;
-
ErrorlD i_l
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
AxisGroup E?:{gi DMC_AXIS_GROUP_REF* | DMC_AXIS_GROUP_REF mg’;:&’g‘;fﬁ”gfsf

*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

m  The instruction decelerates the group axes in motion to a stop.

m  The axis group state is switched to GroupStopping via the instruction.

m  The axis group state GroupStopping will continue until bExecute changes to False. bDone changes to
True when the velocity 0 is reached.

® Troubleshooting

m  When an error occurs during the execution of the instruction or the axis group enters “Errorstop” state,
bError changes to True and the axes stop running. To confirm the current error state, see the error code
in ErrorlID.

e Example

m  This example shows the motion behavior which is performed by DMC_GroupStop during the execution
of DMC_MovelLinearRelative.

m  When the execution of DMC_GroupStop is completed, the axis group enters GroupStandby state.

215



AX Series Motion Controller Instructions Manual

Chapter 2

DMC_GroupEnable_0
TRUE DMC_GroupEnable
{1 EN ENO——
DMC_Zxis Group —axisGroup bDone [~
—|bExecute bBusy —
bError —
ErrorID —
DMC_MowveLinearRelative_0.bExecute EXECUTE
=l EN ENO[
Distance[0] 1000;
Distance[l] 1000;
Distance[2] := 1000;
DMC_MovelinearRelative O
TRUE DMC MovelinearRelative
{1 EN ENO
DMC_Zxis Group —=axisGroup blone
—bExecute bBusy
Distance —Distance blActive
500 —1rVelocity bCommandAborted
20 — 1lrAcceleration bError
30 — 1lrDeceleration ErrorID
0 —lrderk
DMC_BUFFER_MODE.aborting —BufferMode
DMC_GROUF_TRANSITION MODE.none —TransitionMode
DMC_GroupStop_0
TRUE DMC_GroupStop
I [ EN ENO|—
DMC_Zxis Group —axisGroup bDone —
—|bExecute bBusy —
30 —jlrDeceleration blActive —
0 —lrJderk bCommandAborted —
bError —
ErrorID

Timing Diagram

500
AxisX .Velocity
0

DMC_MoveLinearRelative

bExecute T

bDone 3 i

bBusy

bActive !

bAborted _‘ §

bError “

DMC_GroupStop :

bExecute !

bDone

bBusy

bActive

bError

GrounMoving

State Machine pStopping

StandBy
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¢ 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 velocities of axes reach 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 into StandBy.
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2.2.1.8 DMC_GroupHalt

® Supported Devices: AX-series motion controller

DMC_GroupHalt decelerates the axis group in motion to a pause.

FB/FC Instruction Graphic Expression

ST Language

FB |DMC_GroupHalt

DMC_GroupHalt
AxisGroup
bExecute
IrDeceleration
IrJerk
BufferMode

bDone|

bBusy

bActive
bCommandAbarted
bError|

ErrorID|

DMC_GroupHalt_instance (
AxisGroup : =,
bExecute : =,
IrDeceleration : =,
Irderk : =,

BufferMode : =,

bDone =>,

bBusy =>,

bActive =>,
bCommandAborted =>,
bError =>,

ErrorlD =>) ;
® Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction
will be run when True/False
bExecute bExecute BOOL -
(False)
changes from
False to True.
Specify the
IrDeceleration | deceleration rate. LREAL Positive (0) When bE)EI?CUte turns to
vl . rue
(Unit: user unit/s?)
IrJerk Spqqu the Jerk. 5 LREAL Positive (0) When bExecute turns to
(Unit: user unit/s®) True
Specify a buffer 0: Aborting
BufferMode | mode for the DMC_BUFFER_MODE 1: Buffered When bExecute turns to
instruction.” (0)

*Note: Refer to AX-3 Series Operation Manual for details on BufferMode.

® Outputs
Name Function Data Type (g::::ltt :Z:g:)
bDone True when all axes stop with the BOOL True/False (False)
velocity 0
bBusy ;rorl;ﬁnWhen the instruction is triggered BOOL True/False (False)
bActive True when the instruction is BOOL True/False (False)

controlling axes
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. Output range
Name Function Data Type (Default Value)
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted
bError True w_hen an error occurs in BOOL True/False (False)
execution of the instruction
Record the error code when an error
- N DMC_ERROR
ErrorlD occurs. Ref.er.to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions.
*Note: DMC_ERROR: Enumeration (ENUM)
= Output Update Timing
Name Function Data Type
When bExecute turns to False
e When the axis group bDone will change to False after remaining
bDone
decelerates to a stop True for one cycle when bExecute changes
to False but bDone changes to True.
e When bDone turns to True
bBusy e When bExecute turns to True e  When bError turns to True
e When bCommandAborted turns to True
e  When bDone turns to True
e  When bError turns to True
 Active e When axes start being ° Whep ngmmandAborted turns to True
controlled by the instruction . bActlyg will change to False after
remaining True for at least one cycle when
bExecute changes to False but bActive
changes to True.
When bExecute turns to False
e When the instruction is bCommandAborted will change to False
bCommandAborted interrupted by another after remaining True for one cycle when
instruction bExecute is False but bCommandAborted
changes to True.
bError e When an error occurs during
running or the input value of e When bExecute turns from True to False
ErrorlD the instruction is incorrect (Error code is cleared.)

(Error code is recorded)

= Timing Diagram of Output Parameter Changes
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bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErrorlD

]

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specify

AxisGroup | the axis | DMC_AXIS_GROUP_REF | DMC_AXIS_GROUP_REF ¥Vhe” bE’E)eB"“te .“";SI to

group. rue an usy 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

m  The instruction decelerates the group axes in motion to a pause.

m  The axis group enters the state of GroupMoving via the instruction.

m  When the velocity 0 is reached, bDone changes to True and the axis group changes to StandBy state.

m  BufferMode of DMC_GroupHalt only supports 0: Aborting and 1: Buffered. An error will occur with
DMC_ERROR.DMC_GM_INVALID_BUFFER_MODE if other BufferMode is used.

® Troubleshooting

= When an error occurs during the execution of the instruction or the axis group enters “Errorstop” state,
bError changes to True and the axes stop running. To confirm the current error state, see the error code
in ErroriD.

e Example

m  This example shows the motion behavior which is performed by DMC_GroupHalt after
DMC_MovelLinearRelative is run.

= The axes will enter Standby state after deceleration is completed if no other motion instruction is run
during the period when DMC_MovelLinearRelative is paused via DMC_GroupHalt.

m  When DMC_MovelinearRelative is run again during deceleration, DMC_GroupHalt will be interrupted
immediately and the axis group will accelerate again without staying in Standby state any more. The re-
execution action described above is allowed for DMC_GroupHailt.
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DMC_GroupEnable_0

TRUE DMC GroupEnable
{ | EN ENO|——
DMC RAxis_Group jhlsGroup bDone —
—|bExecute bBusy —
bError [~
ErrorID —

DMC_MoveLinearRelative_0.bExecute

EXECUTE

Ml
UEL

EN

Distance[0] :=
Distance[l]
Distance[2] :=

1000;
1000;
1000;

DMC_MoveLlinearRelative 0

TRUE
N
U

DMC_Rxis_Group —

Distance —

500 —

20—

30—

o —

DMC_BUFFER_MODE.aborting —
DMC_GROUP_TRANSTITION MODE.none —

DMC_MoveLinearRelatiwve

EN ENC|
AxisGroup bDone
bExecute bBusy
Distance bActive
1lrVelocity bCommandAborted
lrAcceleraticon bError
lrDeceleration ErrorID
lrJderk

BufferMode

TransitionMode

DMC_GroupHalt 0

TRUE DMC GroupHalt

{ | EN B ENO—
DMC RAxis_Group jhlsGroup bDone —
—|bExecute bBusy —
30 —|lrDeceleration bActive —
0 —lrderk bCommand&borted —
DMC_BUFFER_MODE.aborting —|BufferMode bError [—
ErrorID—

Timing Diagram

500
AxisX.Velocity

DMC_MoveLinearRelative

bExecute

bDone

bActive

bAborted

bBusy

H

bEmor

DMC_GroupHalt

bExecute

bDone

bBusy

bActive

bAborted

bErmor

GroupMoving

Standby
State Machine
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¢ When bExecute of DMC_GroupHalt changes to True, bCommandAboted of
DMC_MovelLinearRelative changes to True and the axes start to decelerate to a stop. And the axis
group stays in GroupMoving state.

¢ 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 execution, DMC_GroupHalt will be interrupted by changing bExecute of
DMC_MovelLinearRelative to True again and then its bCommandAboted will change to True.
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2.21.9 DMC_Home_ P

® Supported Devices: AX-series motion controller

DMC_Home_P, an application function block of pulse output, drives the pulse axis to perform the homing in the set

mode.

FB/FC

Instruction

Graphic Expression

ST Language

DMC_Home_P_instance (
Axis : =,

T bExecute : =,
_Em l;Done— IrPosition : =,
FB DMC_Home_P :IrE;esci;ifon bCommandAboBll:lb:;: bDone =>,

bErrarf— —

ErrEorID— bBUSy =>,
bCommandAborted =>,
bError =>,

ErrorlD =>) ;
® Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction will be run True/False
bExecute when bExecute changes BOOL -
(False)
from False to True.
Specify the position after Positive, negative | When bExecute turns
IrPosition pectly the p LREAL or0 to True and bBusy is
the homing is completed.
0) False
e Outputs
. Output range
Name Function Data Type (Default Value)
bDone True when the homing is BOOL True/False (False)
completed
bBusy True.when the instruction is BOOL True/False (False)
running
True when the instruction is
bCommandAborted | interrupted by another BOOL True/False (False)
instruction.
bError True w'hen an efror oceurs in BOOL True/False (False)
execution of the instruction
Record the error code when an
error occurs. Refer to . DFB_HSIO_ERROR
ErroriD Appendix for error code DFB_HSIO_ERROR™ | bFB_HSIO_NO_ERR)
descriptions.

*Note: DFB_HSIO_ERROR: Enumeration (ENUM)
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® Output Update Timing

Name Function Data Type
bDone When the homing is When bExecute turns to False
completed When bError turns to True
bBus When bExecute changes to e When bExecute turns to False
y TRUE e When bError turns to True
When bExecute turns to False
: C bCommandAborted will change to False
bCommandAborted * When the instruction is after remaining True for one cycle when
interrupted by MC_Stop .
bExecute is False but
bCommandAborted changes to True.
bError e When an error occurs during
running or the input value of e When bExecute turns from True to False
ErrorlD the instruction is incorrect. (Error code is cleared.)
(Error code is recorded)

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bCommandAborted

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specifies
Axis the source DMC_PULSE_AXIS_ DMC_PULSE_ When bExecute turns to True and
of pulse REF (FB) * AXIS_REF bBusy is False
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 specified by the instruction must be selected in Hardware 10 Configuration so
that the axis can output pulses and perform the homing action according to the pulse axis settings i.e.
homing mode, acceleration rate and velocity.

m  The instruction can be used only when the pulse output axis is in Standstill state. An error will occur if the
instruction is run in other axis state.

s DMC_Home_P supports homing modes defined in CiA 402 protocol. For details on homing modes, refer
to A.4 Explanation of DMC Home P.

m  Library of this function block: DL_BuiltinlO_AX3.library.
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® Troubleshooting

When an error occurs in the instruction execution, bError of the instruction changes to True. To confirm

current error state, see the error code in ErrorID.

e Example

In this example, the pulse output axis performs the homing motion via DMC_Home_P after the axis is

configured in the 1O configuration interface.

Select the first pulse output axis (Pulse Output Axis 0) in Hardware 10 Configuration of Builtin_IO as
below. Then you can see corresponding output points (e.g. OUTO0, OUT1) and signal trigger points for
pulse output (e.g. INO, IN1, IN2 and IN3) from the software. The homing motion cannot be performed
until the signal trigger points for the homing mode have been configured to corresponding input signal

sources.

3 suitin_o x

Hardwa:

Cenfiguration

Status
Pokus Canfiguration

Counter
Counter 0
2 Phase use OC

IEC Objects

Status ™ m

Counter 1
Po Axis CHO LSP.

B 2 Phase wse OC
Information

Po Axis CHO LSN

=y

Counter 2

Po Axis CHO 2 Counter 3

Po Axis CHO Home Switch S——

Counter 5

Counter &

Timer 0
15 ) Timer 1
/50 s/51] Timer 2

Timer 3

ouT ouT Timer 4

Popxis CHOA | L1Twners

Timer 6
n " Po Axis CHO B

L 5 A
A2
| Pulse Output Axis 0
B2 = B

Pulse Qutput Axs 1

Pulse Outpet Axs 2
Fulse Outpat Axs 3

n

531 Encader

Capture 0
Capture 1
Capture 2
Capture 3
Capture 4
Capture
Capture 6

Campare.
Compare 0

Compare 1

"] Compare 2

Compare 3
Compare 3
Compare 5
Compare &

Compare 7

After the configuration of the pulse output axis, the variable Pulse_Output_Axis_0 configured in IEC
Objects can be taken out as a Data Type to any function block, as shown below.

PoAxis Configuration

[EC Objects

Status

Information

Hardware 10 Configuration Variable Type Logical Function
Pulse_Output_axis_0 Pulsefxis_REF Pulse Output Axis 0

Pulse_Output_Axis_0 is connected to the input Axis of MC_ Power and DMC_ Home_P as shown in the
figure below. When the axis is in Standstill state, the instruction has started to perform the homing
motion according to the set homing mode. At the moment, the state machine will switch the state from

Standstill to Homing.
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1 MC_Power_0
TRUE MC Power
11 EN - ENO——
Pulse_Output_ Axis 0 —Hawis Status —
TRUE —Enable bRegulatorRealState —
TRUE —|bRegulator0On bDriveStartRealStaete —
TRUE —|bDriveStart Buay —
Error —
ErrorID—
2 DMC_Home_P 0
TRUE DMC Home P
11 EN - ENO——
Pulse Cutput_Axis 0 —FAxis bDone [
do_homing —|bExecute bBusy —
123.456 —1lrPosiotion bCommandBhorted —
bError —
ErrorID—

m  After DMC_Home_P has started, the pulse axis Pulse_Output_Axis_0 will perform the homing motion
according to the set Home Mode in PoAxis Configuration below. After the function block is run, the
homing will be conducted according to different external signals and cases.

*

*

*

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);

Homing Acceleration: 2000 (Unit: user unit /s 2).

Homing Setting
Homing Mode Mode 23 »
Homing speed during search for switch | 1000 ':3: [ Unitjs ]
Homing speed during search for z phase pulse [500 18] runiys )
Homing Acceleration | 2000 @ [ unit/s? ]
Description
Mode 23 : Similar to mode 7 that depending on the home switch and the positive limit switch
but without Z pulse
CASE 1 The homing instruction is execuled while the home swilch s OFF and the axis moves in the positive

direction at the first-phase speed Homing speed duning search for switch ) The mobon direction changes
and the axis moves at the second-phase speed ( Homing speed duning search for Z phase pulse ) once
the home switch becomes ON. Where the axs standing is the home position when the home switch is
OFF.

CASE 2 The homing instruction is executed while the home switch is ON and the axis moves in the negative
direction at the second-phase speed ( Homing speed durning search for Z phase pulse ) . And where the
aas standing is the home position when the home switch becomes OFF

CASE 3 The homing instruction is execuled while the home swilch is OFF. The axis moves in the positive
direction at the first-phase speed Homing speed dunng search for switch ) The motion direction changes
and the axis moves at the first-phase speed ( Homing speed dunng search for switch ) when the home

switch is OFF and the positive imit switch is ON. 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 OFF

=0

Start port

Stop port

s

Case
Negatrve drecton

S

Stop porrt Start port
Case2 Negatve drecton ¢—@—{
Stan port

Casel )

Swop port
Hegatree deecton @
Home switch
Postve et swich
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2.2.1.10 DMC_ImmediateStop_P
® Supported Devices: AX-series motion controller
DMC_ImmediateStop_P can stop the PO axis motion immediately and stop the pulse output.
FB/FC Instruction Graphic Expression
DMC_ImmediateStop_ P
—Axis bDonef—
FB DMC_ImmediateStop_P — bExecute bBusyf—
bErrorf—
Errorldf—
ST Language
DMC_ImmediateStop_P(
Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bError =>,
Errorld =>);
® Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is
enabled when
bExecute bExecute changes BOOL True/False (False) -
from False to
True.
e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction execution is BOOL True/False (False)
complete
bBusy True when the instruction is triggered to BOOL True/False (False)
execute
bError True when an instruction error occurs BOOL True/False (False)
Record the error code when an error X DMC ERROR
ErrorlD occurs. Refer to Appendix for error code | DMC_ERROR (DMC_NO_ERR)
descriptions. - T

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing
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Name Timing for shifting to True Timing for shifting to False
e When bEexcute turns to False
e bDone will change to False after
bDone e When the instruction execution is complete remaining True for one period when
bExecute is False but bDone changes
to True.
e When bDone turns to True
bBusy e When bExecute turns to True e When bError turns to True
bError e When an error occurs during running or the | ¢ When bExecute turns from True to False
input value of the instruction is incorrect (Error Code is cleared)
ErrorlD (Error code is recorded in ErrorlD)

Timing Diagram of Output Parameter Changes

bExecute

bBusy

bDone

bError

® Inputs/Outputs

Name | Function Data Type Setting Value Timing to Take Effect
Axis Specq‘y DMC_PULSE_AXIS_REF DMC_PULSE_AXIS_REF When bExepute turns to True,
the axis. 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_AXa3.library.

® Troubleshooting

If an error occurs during the execution of the instruction and output pin bError changes to True, refer to
ErrorID (Error Code) to address the problem.

For error codes and corresponding troubleshooting, refer to Appendix of this manual.
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2.2.1.11 DMC_MoveVelocityStopByPos

® Supported Devices: AX-series motion controller

DMC_MoveVelocityStopByPos controls an axis to stop at a specified position after a period of motion.

FB/FC Instruction

Graphic Expression

FB | DMC_MoveVelocityStopByPos

Axis

bExecute
bTriggerStop
Irvelocity
IrAcceleration
IrDeceleration
Irderk
Direction
IrRoundPhase
IrStopPhase

DMC_MoveVelocityStopByPos

bInvelocity

bDone

bBusy
bCommandaborted
bError

ErrorlD

ST Language

DMC_MoveVelocityStopByPos_instance(
Axis : =,

bExecute : =,

bTriggerStop : =,

IrVelocity : =,

IrAcceleration : =,

IrDeceleration : =,

Irderk : =,
Direction : =,
IrRoundPhase: =,
IrStopPhase: =,
bInVelocity =>,
bDone =>,
bCommandAborted =>,
bBusy =>,
bError =>,
ErrorlD =>)
® Inputs
Name Function Data Type Setting Value Timing to Take Effect
(Default Value)
The instruction will be
run when bExecute True/False -
bExecute changes from False to BOOL (False)
True.
The stop command is True/False When bExecute is Trug
bTriggerStop | run when bExecute is BOOL (False) and the output bBusy is
True. True
Specify the target - When bExecute is True
IrVelocity velocity. LREAL POS'%? or0 and the output bBusy is
(Unit: User unit/s) False
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Name Function Data Type Setting Value Timing to Take Effect
(Default Value)
Specify the
acceleration rate . When bExecute is True
IrAcceleration | When the motion LREAL Positive and the output bBusy is
starts. (0) False
(Unit: User unit/s?)
Specify the
deceleration rate N When bExecute is True
IrDeceleration | when the motion LREAL Positive and the output bBusy is
ends. (0) False
(Unit: User unit/s?)
Soecify the ierk Posit When bExecute is True
pecity the jerk. osluve and the output bBusy is
IrJerk (Unit: User unit/s®) LREAL (0) False
_ _ -1: negative When bExecute is True
Direction | SPecify the motion MC_DIRECTION' 1: positive | @nd the output bBusy is
direction. False
(positive)
. When bExecute is True
IrRoundPhase | Set the modulo. LREAL Positive and the output bBusy is
(0) False
) » - When bExecute is True
IrStopPhase | SPecify a position or a LREAL Positive or 0 | and the output bBusy is
phase in the modulo. 0) False
*Note: MC_DIRECTION: Enumeration (Enum)
® Outputs
. Output range
Name Function Data Type (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 Fhe |nst!’uct|on Is interrupted BOOL True/False (False)
by another instruction
bBusy ;I'urﬁe when the instruction is triggered to BOOL True/False (False)
bError True when an error occurs BOOL True/False (False)
. . DMC_ERROR
ErrorlD Contains error codes. DMC_ERROR (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
binVelocit e When axis velocity reaches the e When bCommandAborted turns to True
y target speed e When bExecute is re-triggered, and
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Name Timing for changing to TRUE Timing for changing to FALSE

Velocity is given a new value

When bExecute turns to False

e When the trigger signal is True, e bDone will change to False after
bDone and the axis position has been remaining True for one period when
recorded. bExecute is False but bDone changes to
True.

e When the instruction is

bCommandAborted interrupted by another instruction

e \When bExecute turns to False

When bDone turns to True
bBusy e When bExecute turns to True e When bError turns to True
When bCommandAborted turns to True

[ ]
bError Whep an error.occurs during e When bExecute turns from True to False
running or the input value of the :
ErrorlD . L (Error code is cleared.)
rror instruction is incorrect.

® Timing Diagram of Output Parameter Changes]

bExecue J
bTriggerStop

binvelocity r

|

bCommandAborted _|

bBLEY J

Cased

I
1]
m
L

Case Casel

’:I

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Specify the

Axis .
axis.

AXIS_REF_SM3* AXIS_REF_SM3 When bExecute turns to True

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of -
the function block.

® Function

m  After bExecute of DMC_MoveVelocityStopByPos changes to True, the axis will move with the velocity
specified by IrVelocity and acceleration specified by IrAcceleration until bTriggerStop changes to True.
Then the axis positioning will start according to IrDeceleration and the target position converted from the
values of RoundPhase andStopPhase.
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Velocity

Ex_Stop - True

IrVelocity | = = - = - - -

a = IrDeceleration

/

a = IrAcceleration

L | Position
StopPhase RoundPhase StopPhase

RoundPhase & StopPhase

L 4

*

RoundPhase specifies a 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.

0

StopPhase
270 90

180

Special Case
¢ When the stop command is performed, the axis may not be able to complete the stop action with the

deceleration rate specified by Irdeceleration if the position of the specified axis is too close to the
target stop position. Therefore, the axis positioning will end in the next modulo. In that case, it is
suggested to adjust the value of IrDeceleration or the position where the stop command is triggered
so as to satisfy the path planned in the deceleration motion.

Troubleshooting

When an error occurs in the execution of instructions or the axis group enters “Errorstop state”, bError
changes to True and the axes stop running. To confirm the current error state, see the error code in

ErrorID.

Examples
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= Example 1:
¢ This example illustrates how to use DMC_MoveVelocityStopByPos for phase positioning after the
rotary axis motion starts.

DMC_MoveVelocityStopByPas_0

TIUE DMC_MoveVelocityStopByPos
—] ——x a ENO
M Drive Virtual —={Axis bInVeleocity =
—bExscute bDone —
—bTriggerScop bCommandiborced
1000 lrVelocity bBusy -
5000 —{lrAcceleration bError ~
3000 —lrDeceleration dwErroclD
50000 —|lrJerk
MC_DIRECTION.positive —Direction
360 —LrRoundFhase
180 —lrStopFhase

¢ Rotary axis setting

Axis type and limits
Modulo setti
Virtual mode ooule s=tings
@ Modulo Modulo value [u]: 3600.0
(O Finite

¢ Timing Diagram

3000
L. 1800
Position™ ----

Jerk °
-50000

DMC_MoveVelocityStopByPos

bExecute

bTriggerStop

bDriveStart

continuous motion(5)

State Machine |
standstill(3) 3 |

discrete motion(4)

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.

n  Example 2:
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¢ This example illustrates how to use DMC_MoveVelocityStopByPos for position locating after the
linear axis motion starts.

DMC_MoveVelocityStopByPos 0O
o DHC MoveVelocityStopByPos
i EN - END
M Drive Vircual —S{Axis bInVelocity [
—bExecute bDone
=bTriggerStop bCosmandhiborted —
1000 —lzVelocity bEasy [~
5000 lricceleration bError ~
3000 —{1lrDeceleration dwErrorlD
50000 —lrJderk
MC_DIRECTION.negative —(Direction
5000 —lxRoundFhase
2000 —leStopFhase

¢ Timing Diagram

Position °
-3000

-1000

DMC_MoveVelocityStopByPos

bExecute

bTriggerStop

bDriveStart

continuous motion(5)

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 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.
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2.2.1.12 DMC_Grouplnterrupt

® Supported Devices: AX-series motion controller

DMC_Grouplinterrupt makes the current motion pause, and it can be used with DMC_GroupContinue to restore
the motion.

FB/FC Instruction Graphic Expression
DMC_GroupInterrupt
—{AxisGroup bDonef—
—bExecute bBusyf—
FB DMC—GrOUplnterrUpt —IrDeceleration bCommandabortedfp—
—{Irderk bErrorf—

ErrorlD

ST Language

DMC_Grouplnterrupt_instance(
AxisGroup: =,

bExecute: =,

IrDeceleration: =,

Irderk: =,

bDone=> ,

bBusy=>,
bCommandAborted=> ,
bError=>,

ErrorlD=> );

® |nputs

Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)

The instruction will be
run when bExecute
changes from False

to True.

bExecute BOOL True/False (False) -

Deceleration

IrDeceleration 2 LREAL Positive (0) When bExecute turns to True
(user unit/s?)
Irderk J.erk ; Jum_p LREAL Positive (0) When bExecute turns to True
(Unit: user unit/s®)
e Outputs
Name Function Data Type Output Range (Default Value)
bDone True when all axes stop with the BOOL True/False (False)

velocity 0

True when the instruction is
bBusy triggered to run BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)

True when the instruction is
bCommandAborted | . BOOL True/False (False)

interrupted

bError True when an instruction error BOOL True/False (False)
occurs
Record the error code when an .

ErrorlD error occurs. Refer to Appendix | PMC_ERROR" | DMC_ERROR(DMC_NO_ERROR)
for error code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True

Timing for shifting to False

bDone e When decelerating to stop

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 e When bExecute turns to True

When bDone turns to True
When bError turns to True

When bCommandAborted turns to
True

e When the instruction is interrupted by

When bExecute turns to False
bCommandAborted will change to

bCommandAborted another instruction False after remaining True for one
cycle when bExecute is False but
bCommandAborted changes to True.
bError e When an error occurs during running or | ¢  When bExecute turns from True to
the input value of the instruction is False (Error Code is cleared)
ErrorlD incorrect (Error code is recorded)

= Timing Diagram of Output Parameter Changes

bExecute

bDone

L

bBusy

bCommandAborted

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou ige;'(‘z DMC_AXIS_ DMC_AXIS_ | When bExecute turns to True and
P group GROUP_REF* GROUP_REF bBusy is False

*Note: DMC_AXIS_GROUP_REF(FB): All function blocks for an axis group contain this variable, which works as
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the starting program for function blocks.

® Function

m  This instruction can decelerate and stop the motion of axis groups other than DMC_GroupStop.
m  During deceleration, the status of the axis groups remains GroupMoving.

m  When the speed reaches 0, the output parameter bDone will immediately changes to True, and the status
of the axis groups will switch to StandBy.

= If Group state machine is GroupMoving while running, after the instruction is done, the following
Continue data will be recorded for subsequent DMC_GroupContinue to resume the motion.

¢ Instructions that are not yet run (including the instructions that have not yet been run in the
instruction buffer area).

¢ Position after motion stops (AxisGroup.ContinuePos).
After recording the dada, AxisGroup.bContinueDataWriten will be set to TRUE.
The execution will not be recorded if it is not completed.

= When there is Continue data currently available, re-run DMC_Grouplnterrupt. The current Continue data
will be cleared. Whether the new Continue data is recorded depends on whether the execution is
successful.

m  When the DMC_Grouplinterrupt IrDeceleration and IrJerk are set too small, it may cause the deceleration
distance to exceed the target position of the axis group, and after the DMC_GroupContinue is run, it will
reverse to the target position of the axis group.

= During the execution of DMC_Grouplnterrupt, users might encounter the following situation:

¢ During DMC_Grouplnterrupt execution, DMC_Grouplnterrupt will be interrupted when triggering
DMC_GroupStop.

¢ During DMC_Grouplnterrupt execution, when the second function block DMC_Grouplnterrupt is re-
triggered, it will be interrupted.

¢ During DMC_Grouplnterrupt execution, DMC_Grouplnterrupt continues running when axis groups
motion instructions are running. Motion instructions are at the Busy state until DMC_Grouplnterrupt
execution is completed, and the instructions will be added into instruction buffer area to start
running.

® Troubleshooting

m  When an error occurs in the execution of the instruction, bError turns to True, and the axis motion will stop.
Refer to ErrorID (Error Code) to confirm the current error status.

m  For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Example

= 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.
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DeltakxisGroup —2

DMC_GroupEnable 0

DMC_GroupEnable

EN ENO|—
RxisGroup EbDone [~
bExecute bBusy [
bError [
ErrorID (-

DMC_MoveLinearRelative_0

DeltaAxisGroup —=
GroupDistance —|
500 —
500 —|
500 —

DMC_MovelinearRelative EXECUTE
EN EN EN ENO—
Axi3Group bDone |- GroupDistance[0] := 100000;
— e GroupDistance[1] := 100000;
Distance bActive -
1rVelocity bCommandAborted —
lrAcceleration bError -
lrDeceleration ErrorID |-
1rderk
BufferMode
TransitionMode

DMC_GroupInterrupt_0

DeltaAxisGroup —=
500 —|

DMC_GroupInterrupt

EN ENO|
RxisGroup bDone
bExecute bBusy
lrDeceleration  bCommandAborted
1rJerk bError

ErrorID

DMC_GroupContinue_0

DeltaAxisGroup —=

DMC_GroupContinue

EN ERO——
AxisGroup bbone —
bExecute DBusy —
bCommandAborted —
bError [
ErrorID

Timing Diagram

AxisX . Velocity i

DMC _Mov el

bExecute

bDone

bActive

]
bBusy A :
]

bCommandAborte d

bError

DMC_Groupinterrupt

bDane

bExecute

o

-

bBusy

bCommandAborted

bError

DMC_GroupContinue
bExecute

bDane

bBusy

1]

bCommandAborted

bEror

State Machine

I

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
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block to resume the motion.

OMC_GroupEnable 0

DMC GroupEnable
N ENO——
DeltahxisGroup —HulsGroup bDone —
—|bExecute bBusy —
bError —
ErrorID —

DMC MovelinearRelative 0

DMC MovelinearRelative EXECUTE
EN B ENO EN ENO[
DeltalxisGroup —=|AxisGroup bDone GroupDistance [0] 1000005
JbExecute bBusy GroupDistance [1] 100000;
GroupDistance —|Distance bActive -
500 —]1lrVelocity bCommandiborted [~
500 —{1lrAcceleration bError —
500 —jlrDeceleration ErrorID
—|lrderk
—|BufferMode
—|TransitionMode

DMC_GroupInterrupt_0

DMC GroupInterrupt

EN ENO[—
DeltaAxisGroup —HulsGroup bDone [~
—|bExecute bBusy —
500 —lrDeceleration bCommandAborted —
—|lrderk bError [~
ErrorID [~

DMC_GroupContinue 0

DMC GroupContinue
EN - ENO——
DeltahxisGroup —HAxisGroup bDone [~
—|bExecute bBusy [~
bCommandfiborted —
bError —
ErrorID

¢ Timing Diagram
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Target Position

AxisX.Position —/
o

DMC_MovelinearRelative

bExecute

bDone

bBusy
bActive

bCommandAborted

bError

DMC_Grouplinterrupt

bExecute

bDone

bBusy

bCommandAborted

bError

DMC_GroupContinue

bExecute

bDone

bBusy

bCommandAborted

bError

GroupMoving

Standby
State Machine _l—,

When the DMC_MovelLinearRelative bExecute turns to True, the axis group starts moving.

When the axis group is close to the target position, run DMC_Grouplinterrupt, and when bExecute
turns to True, the axis group will slow down and sto until the speed is 0, but it will exceed the target
position.

¢ At this time, the DMC_GroupContinue bExecute turns to True, and run the previous
DMC_MovelinearRelative setting value, so that the axis is reversed to the target position.
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2.2.1.13 DMC_GroupContinue
® Supported Devices: AX-series motion controller
DMC_GroupContinue restores the interrupted motion of DMC_Grouplnterrupt.
FB/FC Instruction Graphic Expression
DMC_GroupContinue
—{AxisGraup bDonef—
FB | DMC_GroupContinue —[peeate bCommaant
bErrorf—
ErrarlDf—

ST Language

DMC_GroupContinue_instance(

AxisGroup: =,
bExecute: =,
bDone=> ,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorlD=>);
® Inputs
Setting Value
Name Function e Timing to Take Effect
Type (Default Value)
The instruction will be run
bExecute when bExecute changes BOOL True/False (False) -
from False to True.
® Outputs
Name Function Data Type Output range value (Default
Value)
bDone True when motion is resumed BOOL True/False (False)
bBusy True when the instruction is BOOL True/False (False)
triggered to run
bCommandAborted | /'Y€ When the instruction is BOOL True/False (False)
interrupted
bError True when an instruction BOOL True/False (False)
error occurs
ErrorlD Record the error code when | pMC_ERROR’ | DMC_ERROR (DMC_NO_ERROR)
an error occurs. Refer to
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Name

Function

Data Type

Output range value (Default
Value)

Appendix for error code
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
bDone e When motion is resumed bDone will change to False after remaining
True for one cycle when bExecute is False
but bDone changes to True.
When bD t to Tl
e When bExecute changes to en brione turns fo True
bBusy TRUE When bError turns to True
When bCommandAborted turns to True
When bExecute turns to False
e  When the instruction is bCommandAborted will change to False
bCommandAborted interrupted by another function after remaining True for one cycle when
block bExecute is False but bCommandAborted
changes to True.
bError e When an error occurs during
running or the input value of the e When bExecute turns from True to False
ErrorlD instruction is incorrect (Error (Error Code is cleared)
code is recorded)

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bCommandAborted

bError

L

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou t?wge:;(fi)sl, DMC_AXIS DMC_AXIS When bExecute turns to True and
P group GROUP_REF* GROUP_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

m  This instruction can resume the axis group motion that is stopped by DMC_Grouplnterrupt.
m  Three conditions for successfully execute this instruction:

242




AX Series Motion Controller Instructions Manual Chapter 2

¢ 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.

= Output pin bDone willimmediately change to True after the execution is successful, and clear the Continue
data that is recorded.

e Example

m  Refer to DMC_Grouplnterrupt programming example.
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2.2.1.14 DMC_MovelLink

® Supported Devices: AX-series motion controller

DMC_MovelLink makes the Slave Axis follow the Master Axis for synchronous positioning motion.

FB/FC Instruction Graphic Expression

Master

Slave

TriggerInput

bExecute
IrSlaveDistance
IrMasterDistance
IrMasterDistanceInACC
IrMasterDistanceInDEC
LinkOption
IrMasterStartDistance
StartDistanceMode

FB DMC_Movelink

DMC_MovelLink

bDane

bInSync

bBusy
bCommandAborted
bErrar

ErrorID

ST Language

DMC_MovelLink_instance(
Master: =,

Slave: =,

Triggerinput: =,

bExecute: =,
IrSlaveDistance: =,
IrMasterDistance: =,
IrMasterDistancelnACC: =,
IrMasterDistancelnDEC: =,

LinkOption: =,
IrMasterStartDistance: =,
StartDistanceMode: =,
bDone=>,
bInSync=>,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorlD=>);
® |nputs
. Setting Value (Default Timing to Take
Name Function Data Type Value) Effect
The instruction will be
h E Wh E
bExecute run when bExecute BOOL True/False (False) en bExecute
changes from False turns to True
to True.
IrSlaveDistan .Slave axis travgl LREAL Positive, negative, or 0 (0) When bExecute
ce distance (user units) turns to True
LrMasterDista ' Spindle travel . LREAL positive (0) When bExecute
nce distance (user unit) turns to True
IrMasterDista Spindle acceleration LREAL positive (0) When bExecute
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. Setting Value (Default Timing to Take
Name Function Data Type Value) Effect
ncelnACC travel distance (user turns to True
unit)

Spindle deceleration

IrMasterDista When bExecute

ncelnDEC travel dllsjtnai:)ce (user LREAL positive (0) turns to True
0: COMMANDEEXECUTION
1: TRIGGERDETECTION
. . Synchronization start | DMC_LINKO 2: MASTERREACH When bExecute
LinkOption " . 4
condition selection PTION ( COMMANDEEXECUTION turns to True
)
IngsterStart -Splndle foIIowmg LREAL Positive, negative, or 0 (0) When bExecute
Distance distance (user unit) turns to True
0: ABSOLUTE
StartDistance Spindle following DMC_STAR 1: RELATIVE When bExecute
Mod dist d TDISTANCE : ¢ o T
ode istance mode MODE2 ( ABSOLUTE ) urns to True
*Note:

1. DMC_LINKOPTION: Enumeration (Enum)
2. DMC_STARTDISTANCEMODE: Enumeration (Enum)

® Outputs
. Output range value
Name Function Data Type (Default Value)
bDone True when slave axis positioning is BOOL True/False (False)

complete

binSync True when master anq slave cams are BOOL True/False (False)
synchronized

bBusy True when Instruction is running BOOL True/False (False)
bCommandAborted True when Instruction is interrupted BOOL True/False (False)
bError True when an Instruction error occurs BOOL True/False (False)
Record the error code when the
i i DMC_ERROR
ErrorlD instruction error occurs. For the DMC_ERROR’ _

detailed description of the error code, (DMC_NO_ERROR)

refer to the appendix of the manual.

*Note: DMC_ERROR: enumerate (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False

e When bExecute turns to False

. e e |f bExecute is False and bDone turns
e When slave axis positioning is

bDone to True, then bDone turns to False
completed . . S
immediately after maintaining the
True state for one scan cycle.
bInSync e When the slave axis is synchronized e After positioning
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Name Timing for shifting to True Timing for shifting to False
e When the upper edge of bExecute fires | ¢ When bDone goes up
bBusy e when bError goes up
e  When bCommandAborted upper
edge
e When The Instruction is interrupted by e When bExecute turns to False
another Function block e bCommandAborted will change to
bCommandAborted False after remaining True for aF
least one cycle when bExecute is
False but bCommandAborted
changes to True.
bError e When an error occurs in the execution e  When bExecute turns to False (Clear
condition or input value of the Insert the error code of the ErrorlID record)
ErrorlD (the error code is recorded in the
ErroriID).

= Timing Diagram of Output Parameter Changes

e LT LT LT 1T L

LinkOption

- L T T
bInSync | | | : | r|
bBusy 33 | | | | H
bCommandAborted |_|\
bError J_I

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Specifies the
master axis.

When bExecute rises and bBusy

Master status is False

AXIS_REF_SM3'' | AXIS_REF_SM3

Specifies the
slave axis.

When bExecute rises and bBusy
status is False

Triggerinput Trigger signal TRIGGER REF? | TRIGGER_REF | When bExecute turns to True

Slave AXIS_REF_SM3'! | AXIS_REF_SM3

*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)
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Name Function Data Type Setting Range (Default)
0: Touch Probe 1 upper edge data capture
1: Touch Probe 1 lower edge data capture
iTriggerNumber Trigger channel INT 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)

When the controller is
blnput triggered, it is the trigger BOOL
signal source

Trigger source

Whether the trigger signal

is valid BOOL

bActive”

True: The trigger signal is valid (False)

*Note: bActive is the output contact, do not input signal.

® Function

m  The synchronous motion trigger of MC_MovelLinke is determined by LinkOption.
¢ COMMANDEEXECUTION: When DMC_MovelLinke starts, the slave axis goes into synchronization

and performs positioning motions.

¢ TRIGGERDETECTION: After DMC_Movelinke has started, it waits for an external signal to trigger,
and after triggering, the slave axis enters the synchronization state and runs positioning motion.

m  StartDistanceMode determines, if LinkOption = MASTERREACH mode, the specified position of the

spindle.

¢ ABSOLUTE: The specified location is MasterStartDistance.

¢ RELATIVE: The specified position is the current position triggered by the

MasterStartDistance+Function block.

m  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
(MasterDistanceInDEC), the moving distance of the master axis (MasterDistance), and the moving

distance of the slave axis (SlaveDistance).

THUE

MasterDistancelnDEC

MasterDistance

asterDistancelnACC

iSiE

e

SlaveDistance

/

5 )

sl mE

5 )
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FHUE
MasterDistancelnDEC
MasterDistance
asterDistancelnACC
f 18
o v
/ SlaveDistance
B8
IR E
B8]
Master axis Position
MasterDistancelnDEC
MasterDistance
asterDistancelnACC
Time
Slave axis position
T
/ SlaveDistance
- " Time
Slave axis Velocity:
Time
¢ Acceleration Section
Interval The relationship between the master axis and the slave axis motion amount
Master .
. MasterDistancelnACC
Axis
Acceleration :
Section SlaveDistancex
Slave MasterDistanceInACC
AXiS MasterDistanceInACC 2 MasterDistanceInDEC
++(MasterDistance—MasterDistanceInACC—MasterDistanceInDEC)+f

¢ Constant Velocity Section

Interval | The relationship between the master axis and the slave axis motion amount
Master . . .
. MasterDistance—MasterDistanceInACC—MasterDistancelnDEC
Constant | Axis
Velocity
Section | Slave | SlaveDistance —Slave Axis Acceleration Section moving distance-Slave Axis
Axis Deceleration Section moving distance

¢ Deceleration Section
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The relationship between the master axis and the slave axis motion amount

MasterDistancelnDEC

Interval
Master
Axis
Deceleration
Section Slave
Axis

SlaveDistance x

MasterDistanceInDEC

2

MasterDistanceInACC
2

+(MasterDistance—MasterDistanceInACC—MasterDistanceInDEC) +

MasterDistanceInDEC
2

s 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

= Ifan error occurs during the execution of the instruction, you can refer to the content of ErrorID (error code)
to confirm the current error status.

e Example

m  Example 1: The example shows that DMC_MoveLink operates in COMMANDEEXECUTION mode.

.J_—.:,.
=

DMC_MoweLink 0

EN
Master —HAMaster
Slave —siave
Trigger —{TriggerInput
—|pExecute
500 SlaveDistance
MasterDistanceInACC

1000 —{MasterDistance
200 —MasterDistanceInDEC

DMC_LINKCGPTION.COMMANDEEXECUTION —LinkOption

—|MasterStartDistance

DMC_Movelink
ENO|

bDone

bInSync

bBusy
bCommandAborted
bError
dwErrorID

= Timing Diagram

Position

2000

Master 4900

R —

500

Slave

29.411

0

Velocity

10000

441.176

Master

600

Slave

DMC_MoveLink

bExecute

bDone

bInSync

bBusy

1. When the LinkOption is set to COMMANDEEXECUTION, the Slave Axis enters the synchronization
mode immediately after DMC_Movel.ink 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.
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3.  When the Slave Axis completes the dynamic motion, the Slave Axis leaves the synchronization
relationship, and DMC_MoveLink completes the synchronous positioning motion.

m  Example 2: The example shows that DMC_MoveLink operates in TRIGGERDETECTION mode.
(External trigger using controller mode)

TRU
1
Il

EXECUTE
EN ERO—
Trigger.bFastlatching := FALSE;

=5 e

DMC_MoveLink_0

TRUE DMC MowvelLink
{ [ EN - ENO|—
Master —HMaster bDone —
Slave —H5lave bInSync —
Trigger - TriggerInput bBusy —
—|bExecute bCommandiborted [~
500 —SlaveDistance bError [~
1000 —MasterDistance dwETrrorID [~
100 —MasterDistance InACC
200 —MasterDistance InDEC
DMC_LINKOPTION.TRIGGERDETECTION —LinkOption
—|MasterstartDistance

m  Timing Diagram

Position

2000
Master 4q00

| 500
1441.176 |

Slave

Velocity

10000

Master

Save / \

Trigger

DMC_MoveLink

bExecute

bDone

bInSync

bBusy

1. When the LinkOption is set to TRIGGERDETECTION, after the DMC_Movel.ink 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_MovelLink operates in MASTERREACH mode.
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L
=

DMC MoveLink 0

DMC_LINKOPTICON .MASTERREACH —

DMC_STARTDISTANCEMODE.ABSOLUTE —

Master —=
Slave =
Trigger —=

DMC Movelink

EN

Master

Slave

TriggerInput
bExecute
SlaveDistance
MasterDistance
MasterDistanceIndCC
MasterDistance InDEC
LinkOption
MasterStartDistance
StartDistanceMode

ENOQ/|
bDane
bInSync
bBusy
bCommandRborted
bError
dwErrorID

m  Timing Diagram

Master

Slave

Master

Slave

DMC_Mov

bExecute

bDone

bInSync

bBusy

Position

Velocity

10000

1441.176

eLink

1. When the LinkOption is set to MASTERREACH, after DMC_Movelink 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.
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2.2.1.15 DMC_MoveFeed

® Supported Devices: AX-series motion controller

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.

Ir&cceleration
IrDeceleration
Irlerk
Direction
Movemade
IrFeedDistance
IrFeedVelociy
bErrarDetect

FB/FC Instruction Graphic Expression
DMC_MoveFeed

Axis bDonef—
Triggerlnput bInFeedf—
bExecute bBusyF—
bwindowOnly bCommandAbortedf—
IrFirstPosition bErrorf—
IrLastPosition ErrorlDf—
IrPosition

FB DMC_MoveFeed Irvelocity

ST Language

DMC_MoveFeed _instance(
Axis: =,
Triggerlnput: =,
bExecute: =,
bWindowOnly: =,
IrFirstPosition: =,
IrLastPosition: =,
IrPosition: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
Direction: =,
Movemode: =,
IrFeedDistance: =,
IrFeedVelocity: =,
bErrorDetect: =,
bDone=>,
bInFeed=>,
bBusy=>,
bCommandAborted=> ,
bError=>,
ErrorlD=>);
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® |nputs
Name Function Data Setting Value (Default Timing to Take
Type Value) Effect
The instruction will be run
Wh E
bExecute when bExecute changes BOOL True/False (False) en bExecute
turns to True
from False to True.
. When bExecute
bWindowOnly Enable the Wlndow range BOOL True/False turns to True and
setting. (False) .
bBusy is False
Defines the start position When bExecute
IrFirstPosition of Window. (Unit: user LREAL Negative, Positive or 0 (0) turns to True and
unit) bBusy is False
Defines the end position of When bExecute
IrLastPosition . . P . LREAL Negative, Positive or 0 (0) turns to True and
Window. (Unit: user unit) .
bBusy is False
Absolute target position When bExecute
IrPosition ) getp i LREAL Negative, Positive or 0 (0) turns to True and
(Unit: user unit) .
bBusy is False
Acceleration rate (Unit: When bExecute
IrAcceleration ) ' LREAL Positive (0) turns to True and
user unit/s2) .
bBusy is False
Deceleration rate. (Unit: When bExecute
IrDeceleration e ’ LREAL Positive (0) turns to True and
user unit/s2) .
bBusy is False
. . . When bExecute
Irderk Specify the J?rk' (Unit LREAL Positive or 0 (0) turns to True and
user unit/s3) .
bBusy is False
-1: negative
MC DI 0 : shortest When bE ¢
o Specify the motion = 1 positive en bexecute
Direction S RECTI . turns to True and
direction. ” 2 : current .
ON 3 - fastest bBusy is False
(shortest)
DMC_ 0 : ABSOLUTE
' MOVE 1 : RELATIVE When bExecute
MoveMode target motion mode MODE" 2 - VELOCITY turns to True and
) (ABSOLUTE) bBusy is False
IrFeedDistance standard dlstar?ce (Unit LREAL Negative, Positive or 0 (0) | When turns to True
user unit)
IrFeedVelocity Standard speed (user unit) | LREAL Positive (0) When turns to True
True/False When bExecute
bErrorDetect Error detection selection BOOL turns to True and
(False) .
bBusy is False
*Note:

1. MC_DIRECTION: Enumeration (Enum)
2. DMC_MOVEMODE: Enumeration (Enum)

e Outputs
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Name Function Data Type Ou(ga;ta:"a;:\glzlzzl)ue
True when the standard motion is
bDone complete or the target motion is BOOL True/False (False)
completed and ErrorDetect is False
binFeed True in standard motion BOOL True/False (False)
bBusy True when the instruction is running BOOL True/False (False)
bCommandAborted True whe.>n the instruction is BOOL True/False (False)
interrupted
bError True when an Instruction error occurs BOOL True/False (False)
Record the error code when the
EUOUID | i deacrpon of e emorcocs, | DMC-ERROR' | o R OR)
refer to the Appendix of the manual.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
e When bExecute turns to False
e When the standard motion is e bDone will change to False after
bDone completed or the target motion is remaining True for one period when
completed and ErrorDetect is False bExecute is False but bDone
changes to True.
binFeed e During standard motion e When completing standard motion
e When bDone turns to True
bBusy e When bExecute turns to True e When bError turns to True
e The Function block is interrupted or
bCommandAborted when the target motion is complete and | ¢ When bExecute turns to False
bErrorDetect is True.
bError ¢ Wherlan error ooeurs ir.1 the exeCI.Jtion e When bExecute turns to False (Clear
condition of the Instruction or the input
ErrorlD value the error code of the ErrorlD record)

® Timing Diagram of Output Parameter Changes
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hExecute u u L
Triciger H [—I
ErrorDetect : I
o L TL il
hinF eed |
s [ L
hCommandAborted T
bErrar J_‘
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Spea‘;i}z'_the AXIS REF_SM3*' | AXIS_REF_SM3 | When bExcute turns to True
Triggerlnput | Trigger signal | TRIGGER_REF? | TRIGGER_REF | When bExecute turns to True
*Note:

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).

. Setting Range
Name Function Data Type (Default)
0: Touch Probe 1 aquire data when True
1: Touch Probe 1 aquire data when False
iTriggerNumber Trigger channel INT
9 99 2: Touch Probe 2 aquire data when True
3: Touch Probe 2 aquire data when False
True: Drive trigger
bFastLatching Trigger signal BOOL . ve friag ,
False: Controller trigger (True)
Trigger signal source when . .
binput Controller trigger BOOL Trigger signal source
bActive” Trigger signal valid or not BOOL True: Trigger signal valid (False)

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

® Function

m Like MC_TouchProbe, there are driver mode and controller mode. For the usage of the two modes and
the usage settings of Triggerlnput, refer to the MC_TouchProbe instruction manual.

= The mode of the target motion (the first segment of motion) is set by MoveMode, in which the absolute
motion (ABSOLUTE) and the relative motion (RELATIVE) are completed if there is no trigger signal. At
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this time, the DMC_MoveFeedFunction block will enter the next stage according to the ErrorDetect
setting, and the velocity motion (VELOCITY) will continue to run regardless of the ErrorDetect state.

m  When ErrorDetect is False and the target motion (the first motion) is completed, bDone turns to
TrueFunction block to complete; when ErrorDetect is True, and the target motion (first motion) is
completed, bCommandAborted turns to TrueFunction block to interrupt.

m  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.

bExecute

Trigger |—

bDone

binFeed

bBusy

Velocity

= When IrFeedDistance is negative, the axis will perform standard motion in the opposite direction of the
current motion.

bExecute
Trigger |_|

blone

binFeed

bBuEy

Velocity

|

m  When IrFeedDistance is set to 0, the axis will stop immediately.

= In 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, when the Trigger signal comes, the Function
block will not respond immediately. In response 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 Interval are shown in
the following figure.
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1. FirstPosition < LastPosition

LastPosition

FirstPosition

2. FirstPosition > LastPosition

FirstPosition

FirstPosition

LastPosition

FirstPosition

LastPosition

= In the linear axis mode, the Windows Mask Setting Range value must be FirstPosition < LastPosition, and

the trigger can work within the range value.

® Troubleshooting

= Ifan error occurs during the execution of the Instruction, you can refer to the content of ErrorID (error code)

to confirm the current error status.

e Example

= Example 1: The example shows the execution result of using DMC_MoveFeed in controller mode.

=

=
=
=

EXECUTE

DMC MoveFeed 0

DMC MoveFeed

==
=

EN ERC
Trigger.bFastLatching :=FALSE;

SM Drive ETC Delta ASDA A2 —Hnxis

EN ERQ—
bDone —
Trigger — TriggerInput bInFeed -
—bExecute bBuay —
FALSE —|bWindowOnly bCommand&borted [~
—|lrFirstPosition bError —
—|1rLastPesition dwErrorID [~
—|lrPosition
500 —]1lrVelocity
1000 —lrAcceleration
1000 —lrDeceleraticn

10000 —{1lrJerk

MC_DIRECTION.pesitive —Direction
DMC_MoveMode . VELOCITY —|Movemode

100 —|1lrFeedDistance
500 —]1lrFeedVelocity
—|ErrorDetect

m  Timing Diagram
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Trigger.binput

Acceleration

DNMC_Movef eed

bExecute

blone

P osition /,—¥
Velocity -

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 by the Function block, and waits for the
Trigger signal of the controller mode.

2. After the trigger signal of the controller mode is triggered, the axis will move according to the
position and speed of the second standard motion.

3. Since the standard distance (IrfFeedDistance) is a positive value, the axis maintains the original
motion direction and performs standard motion after triggering.

Example 2: The example illustrates the execution result of using DMC_MoveFeed in drive mode.

TRUE EXECUTE
] e
Trigger.bFastLatching
Trigger.iTriggerNumber

ENO

DMC_MoveFeed 0

:=TRUE;

= 0;

EN
SM_Drive ETC_Delta_ ASDA AZ —HAnxis
Trigger — TriggerInm
—|bExecute
FALSE —|bWindowOnl
—|1rFirstPos
—|lrlastPosi
1000 —|1lrPosition
500 —{1lrVelocity
1000 —|lrAccelera
1000 —{1rDecelera!
10000 —(lrJderk
MC_DIRECTION.positive —|Directicn
DMC_MowveMode .RELATIVE —Movemode
—100 —1rFeedDist,
500 —1lrFeedVelo
FALSE —ErrorDetec

DMC MoveFeed

ut

¥
ition
tion

tion
tion

ance
city
T

ENC
bDone
bInFeed
bBusy

bCommandAborted

bError
dwErrorID

Wiring Diagram
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S M

P

m  Timing Diagram

Dviaz Extamal Tigper

- ﬁ
Velocity m

Acceleration

OMC_MowveFeed

| | [ ]
L
— L]
[ ]
] L]

bDone

bBusy

binFeed I
| Lif

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.

3. Restart DMC_MoveFeed, and trigger the external signal of the driver 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 trigger is more real-time than the controller, there will be a slight error in
observing the relationship between the InFeed and the position.
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2.2.1.16 DMC_GroupReadSetPosition

® Supported Devices: AX-series motion controller

DMC_GroupReadSetPosition reads the current Instruction position of the axis group.

FB/FC

Instruction

Graphic Expression

FB DMC_GroupReadSetPosition

—{AxisGroup
—bEnable
—{CoordSystem

DHC_GroupReadSetPosition

bvalid
bBusy

Errorld|
Position|
KinematicConfig|

TTTTTT

ST Language

AxisGroup: =,
bEnable: =,

bValid=>,
bBusy=>,
bError=> ,
ErrorID=>,
Position=>,

CoordSystem: =

DMC_GroupReadSetPosition_instance(

KinematicConfig=>);

® |nputs
. Setting Value Timing to Take
b F Data T
ame unction ata Type (Default Value) Effect
Implement
instruction when
bEnable bEnable tumns to BOOL True/False (False) -
True.
0: ACS
1: MCS
When bEnabl
2: WCS (Reversed) en benable
3: PCS 1 turns to True, the
CoordSystem Coordinate system DMC—COOR:D—SYS (Reversed) setting
TEM 4: PCS 2 parameters of
(Reversed) CoordSystem will
5: TCS (Reversed) be updated.
(1)

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

® Outputs
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. Output range value
Name Function Data Type (Default Value)
bValid True when the output value is valid BOOL True/False (False)
bBusy True when the Instruction is triggered to BOOL True/False (False)
execute
bError True when an Instruction error occurs BOOL True/False (False)
Record the error code when the instruction
ErrorlD error occurs. For the detailed descr.lptlon of DMC ERROR'! DMC_ERROR
the error code, refer to the appendix of the - (DMC_NO_ERROR)
manual.
L, » o o -
Position The current .Instruction position of the axis LREAL[6] Positive value, negative
group in the set CoordSystem. value or 0
(0, 0, 0, 0, 0, Q)
When the CoordSystem is set as the
KinematicCon cassette coordinate system (that is, when it | DL_Kinematics.CO
. is not ACS), the configuration and Data NFIG_DATA™ -
9 Type corresponding to the current (Reversed)
Instruction position of the axis group.

*Note:

1. DMC_ERROR: Enumeration (Enum)

2. Depending on the configuration, there are different storage data.

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bValid e When bEnable turns to True and e When bEnable turns to True
IrValueOutput is valid e  When bError turns to True
bB e When bEnable turns to True e When bValid turns to True
usy e  When bError turns to True
bError s When an error oceurs in the execution | |\ e able tums to True (Clear
condition of the Instruction or the input
ErrorlD value the error code of the ErrorlID record)
Position e Continuously update the value when | e Continuously update the value when
bEnable is True. bEnable is True.
KinematicConfi e Continuously update the value when | e Continuously update the value when
9 bEnable is True. bEnable is True.

= Timing Diagram of Output Parameter Changes
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bEnable

bValid

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specify
. ) . DMC_AXIS_ | When bEnable turns to True and
AxisGroup tgtraoi)r()ls DMC_AXIS_GROUP_REF GROUP_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

m  When the axis group state is not GroupDisable, this Function block will only effectively output the value.

m If the read position is a cassette coordinate system, KinematicConfig will output the configuration and
attitude data corresponding to the Position; if the coordinate system is ACS, this pin is meaningless.

m  Function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.

® Troubleshooting

m If an error occurs during the execution of the instruction, bError will turn to True and the axis motion will
stop. You can refer to the content of ErrorID (error code) to confirm the current error status.

m  For the error codes and corresponding Troubleshooting methods, refer to the Appendix of this manual.
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2.2.1.17 DMC_GroupReadActPosition
® Supported Devices: AX-series motion controller
DMC_GroupReadActPosition reads the current actual position of the axis group.
FB/FC Instruction Graphic Expression
DMC_GroupReadActualPosition
—AxisGroup balid|
—bEnable bBusy!|
FB DMC_GroupReadActPosition | —cesrdsystam Etr'mEde
Position|

KinematicConfig|

ST Language

DMC_GroupReadActPosition_instance(
AxisGroup: =,

bEnable: =,

CoordSystem: =,

bValid=>,

bBusy=>,

bError=>,

ErrorID=> ,

Position=>,

KinematicConfig=>);

® |nputs
. Setting Value Timing to Take
N F Data T
ame unction ata Type (Default Value) Effect
When bEnable turns
bEnable to True, run the BOOL True/False (False) -
instruction.
0: ACS
1: MCS
When bEnabl
2: WCS (Reversed) en benable
3-PCS 1 turns to True, the
CoordSystem Coordinate system DMC—COOR:D—SYS (Reversed) setting
TEM 4: PCS 2 parameters of
(Reversed) CoordSystem will
5:TCS (Reversed) be updated.
(1)

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

® Outputs
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Name

Function

Data Type

Output range value (Default
Value)

bValid

True when the output value is
valid

BOOL

True/False (False)

bBusy

True when the instruction is
triggered to run

BOOL

True/False (False)

bError

True when an Instruction error
occurs

BOOL

True/False (False)

ErrorlD

Record the error code when the

instruction error occurs. For the

detailed description of the error

code, refer to the appendix of
the manual.

DMC_ERROR™

DMC_ERROR
(DMC_NO_ERROR)

Position

The current Instruction position
of the axis group in the set
CoordSystem.

LREAL[6]

L’ _7 _’ _7 _7 J
Positive value, negative value
or0

([0, 0, 0, 0, 0, Q)

KinematicConfig

When the CoordinateSystem is
set as the cassette Coordinate
system (that is, when it is not
ACS), the configuration and
attitude data corresponding to
the current Instruction position
of the axis group.

DL_Kinematics.CONFI
G_DATA?
(Reversed)

*Note:

1. DMC_ERROR: Enumeration (Enum)

2. Depending on the configuration, there are different storage data.

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bValid When bEnable turns to True and When bEnable turns to True
IrValueOutput is valid When bError turns to True
bBus When the rising edge of bEnable is When bValid turns to True
y triggered When bError turns to True
bError Wher.1.an efror oceurs ”? the execgtlon When bEnable turns to True (Clear
condition of the Instruction or the input he E Cod
ErrorlD value the Error Code)
Position Continuously update the value when Continuously update the value when
bEnable is True. bEnable is True.
KinematicConfi Continuously update the value when Continuously update the value when
9 bEnable is True. bEnable is True.

= Timing Diagram of Output Parameter Changes
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bEnable

bValid

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Specify the
axis group.

DMC_AXIS_ | When bEnable turns to True and

AxisGroup GROUP_REF | bBusy is False

DMC_AXIS_GROUP_REF’

*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

m  When the axis group state is not GroupDisable, this Function block will only effectively output the value.

= If the read position is a cassette Coordinate system, KinematicConfig will output the configuration and
attitude data corresponding to the Position; if the Coordinate system is ACS, this pin is meaningless.

m  Function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.

® Troubleshooting

m If an error occurs during the execution of the Instruction, bError will turn to True and the axis motion will
stop. You can refer to the content of ErrorlD (error code) to confirm the current error status.

m  For error codes and corresponding Troubleshooting methods, refer to the Appendix of this manual.
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2.2.1.18 DMC_GroupJog

® Supported Devices: AX-series motion controller

DMC_GroupJog is used to activate the forward and reverse jog function of the axis group to the specified
coordinates.

FB/FC Instruction Graphic Expression

DMC_Grouplog

—AxisGroup bBusyp—

—bEnable bactivef—

—{Forward bCommandAbortedf—

—{Backward bErrorf—
FB DMC_GroupJog —|MaxDistance ErrorlDf—

- —Velocity

—Acceleration

—{Deceleration

—Jerk

—]CoordSystem

ST Language

DMC_GroupJog_instance(
AxisGroup: =,

bEnable: =,

Forward: =,

Backward: =,
MaxDistance: =,

Velocity: =,

Acceleration: =,
Deceleration: =,

Jerk: =,
CoordSystem: =,
bBusy=>,
bActive=>,
bCommandAborted=> ,
bError=>,
ErrorlD=>);
® |nputs
. Setting Value Timing to Take
Name Function Data Type (Defauﬂ Value) E?fect
When bEnable turns
bEnable to True, implement BOOL True/False (False) -
instruction
L’ ’ I ’ ’ J
Run the forward jog o Ealen
True/False
Forward of each coordinate BOOL[6] T B Oghlavgr)erliSTV:::n
aXiS ’ _! _7 _’ _! -—
False)
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. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
Run the reverse jog Lo
' True/False Only works when
Backward of each cgordlnate BOOL[6] o o ] Enable = True
axis
False)
. Lr o _]
Set.thedm:?xmumf positive, negative or onl ks wh
MaxDistance movmg istance o LREAL6] 0 nly works when
one jog of each (0, 0, 0, 0, 0, Enable = True
coordinate axis
0])
Set the maximum R
) speed of each Positive Only works when
Velocity coordinate axis LREALI6] (10, 0, 0, 0, O, Enable = True
inching 01)
Set the maximum R
. acceleration of each Positive Only works when
Acceleration coordinate axis LREALI6] (10, 0, 0, 0, O, Enable = True
inching 01)
Set the maximum R
jerk of each Positive Only works when
Jerk coordinate axis LREALI6] (10, 0, 0, 0, O, Enable = True
inching (0])]
0: ACS
1: MCS
2: WCS
(Reversed)
. DMC_COORD_SYST | 3: PCS_1 Only works when
CoordSystem Coordinate system EM (Reversed) Enable = True
4: PCS_2
(Reversed)
5: TCS (Reversed)
0)
*Note: DMC_COORD_SYSTEM: Enumeration (Enum)
® Outputs
. Output Range Value
Name Function Data Type (Default Value)
bValid True when the Instruction is BOOL True/False (False)
triggered to execute
bBusy True when inching is run BOOL True/False (False)
bCommand True when the Instruction is
Aborted interrupted BOOL True/False (False)
bError True when an Instruction error BOOL True/False (False)
occurs
Record the error code when
the instruction error occurs. . DMC_ERROR
ErrorlD DMC_ERROR -
For the detailed description of - (DMC_NO_ERROR)
the error code, refer to the
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Output Range Value

Function (Default Value)

Name Data Type

appendix of the manual.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bValid e When bEnable turns to True e When bEnable turns to True
al e When bError turns to True
bBUS e When the forward/backward upper e When bValid turns to True
y edge starts jogging e When bError turns to True
e When this function block instruction is
interrupted b_y another instruction whose | o When bEnable turns to True
buffer mode is set to Aborting .
bCommand ) i ) o e bCommandAborted will change to
Aborted When this function block instruction is False after remaining True for one
orte interrupted by MC_Stop cycle when bExecute is False but
When this function block instruction is bCommandAborted changes to True.
interrupted by DMC_GroupStop
bError Wher.1.an efror oceurs ”? the execgtlon e When bEnable turns to True (Clear
condition of the Instruction or the input
ErrorlD value the Error Code)

m  Timing Diagram of Output Parameter Changes

bEnable

—

Forward]]

o

|

Backward]]

bBusy

|

El 1
T
[

bACtive

|
-

bCommandAborted

|
’7:

BE mor

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specify
. ) . DMC_AXIS_ | When bEnable turns to True and
AxisGroup tgfoi)ss DMC_AXIS_GROUP_REF GROUP_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
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Function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.

When bEnable is TRUE, according to the Coordinate system specified by CoordSystem, the value of
MaxDistance / Velocity / Acceleration / Deceleration / Jerk determines the relevant motion parameters of
each coordinate axis of the Coordinate system, and uses Forward / Backward as the switch to start the
forward and reverse directions of each coordinate axis Inching.

When bEnable is FALSE, the axis group will stop jogging immediately and decelerate to 0.
Only when one of Forward and Backward is TRUE will start the Jog motion of the coordinate axis.
When MaxDistance is set to 0, there is no motion range limit.

MaxDistance / Velocity / Acceleration / Deceleration / Jerk will not affect the current inching motion after
modification, and need to restart Forward / Backward to take effect.

Modifying the CoordSystem breaks jogging in all directions. A new jog needs to be restarted for Forward /
Backward.

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 during the execution of the Instruction, bError will turn to TRUE and the axis motion will
stop. You can refer to ErrorlD (error code) to confirm the current error status.

For error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example

This example shows how to use DMC_GroupJog to control axis group motion and make 3 axes move.

EXECUTE

EN ENO—
DMC_GroupJdog_0.MaxDistance[0] := 1000:
DMC_GroupJog_0.MexDistance[1l] := 2000;
DMC_GroupJog_0.MexDistance[2] := 3000;
DMC_GroupJdog_0.Velocity[0] := 100;
DMC_GroupJdog_0.Velocity[1] := 200;
DMC_GroupJog_0.Velocity[2] := 300;
DMC_GroupJdog_0O.Rcceleration[0] := 100;
DMC_GroupJog_0.Rcceleration[l] 200;
DMC_GroupJog_0O.Rcceleration[2] 300;
DMC_GroupJog_0.Deceleration[0] 100:
DMC_GroupJog_0.Deceleration[1] 200;
DMC_GroupJdog_0O.Deceleration[2] := 300;
DMC_GroupJdog_0.Jerk[0] := 100;

DMC GroupJdog_0.Jerk[1l] := 100;
DMC_GroupJdog_0.Jerk[2] := 100;

DMC_GroupJdog_0

DMC Groupdog
EN B ENO——

DeltalAxisGroup —= AxisGroup bBusy —

—|bEnable bActive —

—|Forward bCommandiborted [~

—|Backward bError —

—|MaxDistance ErrorID—

—Velocity

—|Acceleration

—|Deceleration

—|Jerk

—|CoordSystem

Timing Diagram
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Axis_1_Position

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, the 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 is running.
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2.2.1.19 DMC_MoveDirectAbsolute

® Supported Devices: AX-series motion controller

DMC_MoveDirectAbsolute controls the axis group moving to the absolute position in the specified coordinate
system. Each axis is calculated independently during the motion, and the motion path is not specified.

FB/FC Instruction Graphic Expression
DMC_MoveDirectAbsolute
—AxisGroup bDonef—
DMC_MoveDirectAbsolu | —jbErecute hEusyl—
FB — Position bActivef—
te —{CoordSystem bCommandAbortedp—
—BufferMade bError—
—{TransitionMode ErrorlDf—
ST Language
DMC_MoveDirectAbsolute_instance(
AxisGroup: =,
bExecute: =,
Position: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=> |
bCommandAborted=>,
bError=>,
ErrorlD=> );
® Inputs
Name Function Data Type Setting Value (Default Timing to Take Effect
Value)
The instruction will
bEnable be run when BOOL True/False (False) -
bExecute changes
from False to True.
Specify the absolute [ ] When bExecute is on
target position for P ; - —t' the rising edge, the
Position each axis in the LREAL[6] ostive olr negative setting parameters of
specified axis group. value Position will be
) . ([o, 0, 0, 0, 0, Q])
(Unit: user unit) updated.
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Name Function Data Type Setting Value (Default Timing to Take Effect
Value)
0: ACS
1: MCS
2: WCS
(Reversed) When bExecute is on
DMC_COO 3: PCS_1 the rising edge, the
CoordSystem Coordinate system RD_SYSTE (Reversed) parameters of
M 4:PCS_2 CoordSystem will be
(Reversed) updated.
5:TCS
(Reversed)
(0)
0: Aborting
Specifies the buffer 1: Buffered When_ t?Execute is on
behavior mode for DMC_ 2: B|€hdln9L0)/V the rising edge, the
BufferMode this function block BUFFER _ 3 BlendlngPrewous parameters of
. - MODE"2 4: BlendingNext BufferMode will be
instruction 5: BlendingHigh updated.
(0)
Specifies the DMC_ 0: None When bExecute is on
transition behavior GROUP_ 10: Overlap the rising edge, the
TransitionMode mode for this TRAaINSITI 11: Single_axis parameters of
function block ON_ ) - TransitionMode will be
instruction™ MODE"™ updated.

*Note:

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 Value

Name Function DRI LG (Default Value)

True wh |
bDone rue when absolute BOOL True/False (False)
positioning is complete

bBUS True when the instruction is BOOL True/False (False)
y triggered for execution

True when the instruction is

bActive . BOOL True/False (False)
controlling axes
bCommand True when the instruction
Aborted execution is aborted BOOL True/False (False)

bError True when an errgr occur.s n BOOL True/False (False)
execution of the instruction

Record the error code when
an error occurs. Refer to . DMC_ERROR
Appendix for error code DMC_ERROR (DMC_NO_ERROR)

descriptions.

ErrorlD

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing
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Name Timing for shifting to True Timing for shifting to False
e When absolute positioning is complete When bExecute turns to False
When bExecute is False but bDone
bDone turns to True, bDone will remain True
for one cycle and then change to
False.
When bDone turns to True
When bError turns to True
bBusy e When bExecute turns to TRUE When bCommandAborted turns to
True
e When axes motion starts When bDone turns to True
When bError turns to True
When bCommandAborted turns to
bActive True
When bExecute is False but bActive
turns to True, bActive will remain
True for one cycle and then change
to False.
e When the instruction is interrupted by
another instruction whose BufferMode When bExecute turns to False
is set to Aborting When bExecute is False but
bCommand e When the instruction is interrupted by bCommandAborted turns to True,
Aborted MC_Stop bCommandAborted will remain True
e When the instruction is interrupted by Earlgg.e cycle and then change to
DMC_GroupStop
bError e When an error occurs in the execution When bExecute turns to False (Error
conditions or input values of the Code is cleared)
ErrorlD instruction (Error code is recorded in
ErroriD)

Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErrorlD

_ |

.y

]

=

T I

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. . . DMC_AXIS_ | When bExecute turns to True and
AxisGroup | the axis DMC_AXIS_GROUP_REF GROUP_REF | 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.

Each axis is calculated independently during the motion, so the motion path will vary according to the
configuration used.

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 actual execution will
be according 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 during the execution of the instruction, bError will turn to TRUE and the axis motion will
stop. You can refer to ErrorID (error code) to confirm the current error status.

m  For error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

n  Example

m  This example shows how to use MoveDirectAbsolute to control axis group motion.

Axis Group Target Position
Axis1 1000
Axis2 2000

{C_WriteParameter 0:
MC WriteParameter 1:
MC WriteParameter 2:
MC WriteParameter 3:
{C_WriteParameter_4:
{C_WriteParameter 5:
{C_WriteParameter 6:
{C_WriteParameter 7:
Axis 1: BOOL;

Bxis 2: BOOL;

DMC_GroupPower_0: DMC GroupPower:

DMC GroupEnable 0: DMC GroupEnable;

CMC MoveDirectibsolute 0: DMC MoveDirecthAbsolute;
Position: ABRBAY [0..5

] OF LREAL := [l0000, 20000,
{C WriteParameter;

MC WriteParameter;
MC WriteParameter;
MC WriteParameter;

{C WriteParameter;

{C WriteParameter;

{C WriteParameter;

{C WriteParameter;
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1 DMC_GroupPower_0
DMC GroupPower
EN ENOf——
DeltaAxisGroup = AxisGroup bStatus [~
TRUE —{bEnable bBusy
—bRegulatorOn bError [—
TRUE —{bDriveStart ErrorID [
2 DMC_GroupEnable_0
DMC_GroupEnable
EN ENO[—
DeltaAxisGroup —]AxisGroup bDone —
—|bExecute bBusy [~
bError —
ErrorID
3 DMC_MoveDirectAbsolute_0
DMC MoveDirectAbsolute
EN ENO—
DeltaAxisGroup —HAxi:Group bDone —
—|bExecute bBusy [—
Position —]Position bActive —
—CoordSystem bCommandAborted —
—|BufferMode bError —
—|TransitionMode ErrorID—
4| MC_WriteParameter_0 MC_WriteParameter_l
MC_WriteParameter MC_WriteParameter
EN ENO EN ENO—
SM_Drive_ETC_Delta_ASDA_A2 —SAxis Done — SM_Drive_ETC_Delta_ASDA_AZ —SjAxis Done —
Axis_1 —|Execute Busy — Axis_1 —{Execute Busy —
1113 —{ParameterNumber Error 1123 —{ParameterNumber Error
10000 —{Value ErrorID 10000 —{Value ErrorID
MC_WriteParameter_2 MC_WriteParameter_3
MC WriteParameter MC WriteParameter
EN El N ENC——
SM_Drive_ETC_Delta_ASDA_A2 —HAxis Done — 5M_Drive_ETC_Delta_ASDA_A2 —S|Axis Done —
Axis_1 —|Execute Busy Axis_l —|Execute Busy —
1133 —|ParameterNumber Error — 1143 —{ParameterNumber Error
10000 —{Value ErrorlD [~ 10000 —{Value ErrorIDr
§ MC_WriteParameter_4 MC_WriteParameter S
MC WriteParameter MC_WriteParameter
EN ENO EN ENO——
SM_Drive_ETC_Delta_ASDA_A2_1 —axis Done SM_Drive_ETC_Delta_ASDA_R2_1 —SjAxis Done [~
Axis_2 —|Execute Busy — Axis_2 —Execute Busy -
1113 —|ParameterNumber Error 1123 —{ParameterNumber Error~
20000 —Value ErrorID 20000 —{Value ErrorID-
MC_WriteParameter_ € MC_WriceParameter_ 7
MC_WriteParameter MC_WriteParameter
EN ENO EN ENO[—
SM_Drive ETC_Delta_ASDA_A2_ 1 —SJaxis Done — SM_Drive_ETC_Delta_ASDA_A2_1 —Saxis Done
Axis_2 —Execute Busy Axis_2 —|Execute Busy I~
1133 —|ParameterNumber Error 1143 —{ParameterNumber Error [~
20000 —{Value ErrorID 20000 —Value ErrorIDf
= When DMC_GroupPower bRegulatorOn is True, the single-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.
= 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.
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2.2.1.20 DMC_MoveDirectRelative

® Supported Devices: AX-series motion controller

DMC_MoveDirectRelative controls the axis group moving to the relative position in the specified coordinate system.
Each axis is calculated independently during the motion, and the motion path is not specified.

FB/FC Instruction Graphic Expression
DMC_MoveDirectRelative
. :AstGroup bDone:
B DMC_MO\{eDlrectRelat et e
ive —CoordSystem bCommandAbortedf—
—BufferMode bErrorg—
—{TransitionMode ErrorIDf—
ST Language
DMC_MoveDirectRelative_instance(
AxisGroup: =,
bExecute: =,
Distance: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=> ,
bBusy=>,
bActive=>,
bCommandAborted=> ,
bError=>,
ErrorlD=>);
® Inputs
. Setting Value ..
Name Function Data Type (Default Value) Timing to Take Effect
The instruction will be
bExecute run when bExecute BOOL True/False i
changes from False (False)
to True.
Specify the absolute
pecily the a L, o o ] When bExecute is on
target position for Posit i the risi d th
Distance each axis in the LREAL[S] ositive or negative g rising edge, the
specified axis group. value setting parameters of
. ([0, 0, 0, 0, 0, 0]) | Position will be updated.
(User unit)
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. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
0: ACS
1: MCS
2: WCS
(Reversed) When bExecute is on
3: PCS_1 isi
. DMC_COOR _ the rising edge, the
CoordSystem Coordinate system D SYSTEM' (Reversed) parameters of
- 4:PCS_2 CoordSystem will be
(Reversed) updated.
5:TCS
(Reversed)
)
0: Aborting
Specifies the buffer 1: Buffered When bExecute is on
bF()ehavior mode for DMC _ 2: BlendingLow the rising edge, the
BufferMode this function block BUFFER_ 3: BlendingPrevious parameters of
. - MODE? 4: BlendingNext BufferMode will be
instruction 5: BlendingHigh updated.
)
Specifies the DMC_ 0: None When. t?Execute is on
s . GROUP_ 10: Overl the rising edge, the
. transition behavior - Overlap
TransitionMode . i TRANSITIO o . parameters of
mode for this function 11: Single_axis » )
block instruction’ N_ (0) TransitionModewill be
MODE" updated.

*Note:

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
ing Val Defaul
Name Function Data Type Setting Value (Default
Value)
bDone When the relative positioning BOOL True/False (False)
is completed
bBusy True when the instruction is BOOL True/False (False)
triggered to run
. When axes start being
bActive controlled by the instruction. BOOL True/False (False)
bCommand True when the instruction
Aborted execution is interrupted BOOL True/False (False)
bError True when an errgr occur.s n BOOL True/False (False)
execution of the instruction
Record the error code when
an error occurs. Refer to DMC_ERROR
ErrorlD g -
Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing
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Name Timing for shifting to True Timing for shifting to False
When the relative positioning is When bExecute turns to False
completed When bExecute is False but bDone
bDone turns to True, bDone will remain True
for one cycle and then change to
False.
When bExecute turns to TRUE When bDone turns to True
When bError turns to True
bBusy
When bCommandAborted turns to
True
When axes start being controlled by the When bDone turns to True
instruction When bError turns to True
When bCommandAborted turns to
bActive True
When bExecute is False but bActive
turns to True, bActive will remain
True for one cycle and then change
to False.
When the instruction is interrupted by
another instruction whose BufferMode When bEnable turns to False
is set to Aborting When bEnable is False but
bCommand When the instruction is interrupted by bCommandAborted turns to True,
Aborted MC_Stop bCommandAborted will remain True
When the instruction is interrupted by ]I?glsge cycle and then change to
DMC_GroupStop '
bError When an error occurs in the execution When bEnable turns to False (Error
conditions or input values of the Code is cleared)
ErrorlD instruction (Error code is recorded in
ErroriD)

Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bActive

bCommandAborted

bEmor

ErroriD

|

=

]

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. Specify . DMC_AXIS_ | When bExecute turns to True and
AxisGroup | " ovis | PMCAXIS_GROUP_REF | p0p REF | bBusy is False
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Name Function

Data Type

Setting Value

Timing to Take Effect

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

m  This function is available for DL_MotionControl V1.2.0.0 or later.

m  Each axis is calculated independently during the motion, so the motion path will vary according to the

configuration used.

= 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 actual execution

will be according to Buffered.

m  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

= [f an error occurs during the execution of the instruction, bError will turn to TRUE and the axis motion will
stop. You can refer to ErrorlD (error code) to confirm the current error status.

m  For error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example

m  Refer to DMC_MoveDirectAbsolute.
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2.2.1.21 DMC_MoveModulo

® Supported Devices: AX-series motion controller

DMC_MoveModulo is used for modulo positioning and specifies the number of rotation turns.

FB/FC Instruction Graphic Expression
DMC_MoveModulo
Axis bDaone
bExecute bBusy
IrPosition bCommandAborted
Ir'velocity bError
FB DMC_MoveModulo Ir&cceleration ErrorID

IrDeceleration
Irderk
Direction
IrModulo
BufferMode

ST Language

Axis : =,
bExecute : =,
IrPosition: =,
IrVelocity: =,

IrAcceleration: =,
IrDeceleration: =

DMC_MoveModulo_instance(

Irderk: =,
Direction: =,
IrModulo: =,
BufferMode: =,
bDone=>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorID =>);
® Inputs
. Setting Value (Default | Timing to Take
Name Function Data Type Value) Effect
The instruction will
be run when True/False
bExecute bExecute changes BOOL (False) )
from False to True.
Absolute target When bExecute
IrPosition s 9 . LREAL Positive (0) turns to True and
position (User unit) .
bBusy is False
Target speed (User When bExecute
IrVelocity getspe LREAL Positive (0) turns to True and
unit) .
bBusy is False
Acceleration (User Positive (0) When bExecute
IrAcceleration LREAL turns to True and

unit)

bBusy is False

280




AX Series Motion Controller Instructions Manual

Chapter 2
. Setting Value (Default | Timing to Take
Name Function Data Type Value) Effect
Deceleration (User Positive (0) When bExecute
IrDeceleration . LREAL turns to True and
unit/s?) :
bBusy is False
Positive (0) When bExecute
Irderk Jerk (User unit/s®) LREAL turns to True and
bBusy is False
3: fastest When bExecute
2: current turns to True and
- T . 1: positive bBusy is False
Direction Motion direction MC_DIRECTION 0: shortest
-1: negative
(shortest)
When bExecute
IrModulo Modulo LREAL Positive or 0 (0) turns to True and
bBusy is False
BufferMode (Reversed) - - -

*Note: MC_DIRECTION: Enumeration (Enum)

e Outputs
Name Function Data Type Setting Value (Default
Value)
bDone True when the. .Sla\./e 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
Aborted execution is interrupted BOOL TruefFalse (False)
bError True when an error occurs in BOOL True/False (False)
execution of the instruction
Record the error code when
an error occurs. Refer to . DMC_ERROR
ErrorlD -
Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name

Timing for shifting to True

Timing for shifting to False

bDone

When motion is completed

When 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

When bExecute turns to TRUE

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 °

When the axis motion starts

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

bCommand
Aborted

When the instruction is interrupted by
another instruction whose BufferMode
is set to Aborting

When the instruction is interrupted by
MC_Stop

When the instruction is interrupted by
DMC_GroupStop

When bEnable turns to False

When bEnable is False but
bCommandAborted turns to True,
bCommandAborted will remain True
for one cycle and then change to
False.

bError i

ErrorlD

ErrorlD

When an error occurs in the execution
conditions or input values of the
instruction (Error Code is recorded in
ErroriD)

When bEnable turns 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
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When Execute 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

m  This function is available for DL_MotionControl V1.2.0.0 or later.

m  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, running n times modulo distance.
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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 lags 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 lags 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 lags 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 lags 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 for greater than 0.5 modulo: move in reverse to
the target position of the next modulo.

Absolute position ahead of the current position for smaller than 0.5 modulo: move in reverse to
the target position of the modulo.

Absolute position lags behind the current position for greater than 0.5 modulo: move in reverse
to the target position of the last modulo.

Absolute position lags behind the current position for smaller than 0.5 modulo: move forward to
the target position of the modulo.

Troubleshooting

If an error occurs during the execution of the instruction, bError will turn to TRUE. You can refer to
ErrorID (error code) to confirm the current error status.

Example

Example 1: The following image shows the operation of target position exceeding the modulo and lagging
behind the current position when DMC_MoveModulo is in negative mode.

SM_Drive_Virtual —Saxis Done SM_Drive_Virtual i bDone
Execute Busy bBusy

Position CommandAborted 1rPosition bCommandAborted

vel[ _s0 __ }{Velocity Error vel| 50 jilrVelocity bError
acc Acceleration ErrorID - [SHC_NO_ERR] acc[ 100 lrAcceleration ErrorID

MC_MoveAbsolute_0 DMC_MoveModulo_0

DMC_MoveModulo

MC_MoveRbsclute

acc lrDeceleration
jerk lrJerk
—{Direction
€ =—irModqulo

[0 ]-{BufferMode

Deceleration
Jerk
Direction

shortest

Operation Diagram
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. B%

/
500(140]

Timing Diagram

Axis
500
Position

0
Velocity \

DMC_MoveModulo

bExecute

bDone

1. Enter 630 for absolute position (IrPosition), 360 for modulo, so the positioning will run more than one

turn and then to the relative position in the corresponding module, which is 270.

Enter negative for Direction, which can only run in reverse to the target position.

The current position is 500, according to the above instructions, 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)
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2.2.1.22 DMC_Home_E

® Supported Devices: AX-series motion controller

DMC_Home_E controls and plans homing.

FB/FC Instruction

Graphic Expression

—Axis

bExecute

[rPosition
bSignalLsP
bSignalL5N
bSignalD0G
bSignalZ
byHomeMethod
—wSearchSwitchSpeed
— wSearchZeroSpeed
—wHome#cceleration
—wHomeDeceleration

FB DMC_Home_E

DMC_Home_E
bDone
bBusy
bCommandAborted
bErrar
ErrorlD

ST Language

DMC_Home_E_instance(
Axis: =,

bExecute: =,

IrPosition: =,
bSignalLSP: =,
bSignalLSN: =,
bSignalDOG: =,
bSignalZ: =,
byHomeMethod: =,
wSearchSwitchSpeed: =,
wSearchZeroSpeed: =,
wHomeAcceleration: =,
wHomeDeceleration: =,
bDone=>,

bBusy=>,
bCommandAborted=> ,
bError=>,

ErrorlD=>);

® |nputs
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. Data Setting Value _
Name Function Typa (Default Value) Timing to Take Effect
The instruction will be
bExecute run when bExecute BOOL True/False )
changes from False to (False)
True.
Specifies the position When bExecute turns to
IrPosition of the. axis afFer t.he LREAL Positive, negative, True and bBusy is False
homing motion is or 0 (0)
complete.
bSi ILSP Positive limit si | BOOL True/False When bExecute turns to
'gha ositive imit sigha (False) True and bBusy is False
, o True/False When bExecute turns to
bSignalLSN Negative limit signal BOOL (False) True and bBusy is False
. . True/False When bExecute turns to
bSignalDOG DOG signal BOOL (False) True and bBusy is False
. . True/False When bExecute turns to
bSignalz Z signal BOOL (False) True and bBusy is False
. . Positive (0) When bExecute turns to
byHomeMethod Homing mode BYTE True and bBusy is False
First-phase speed Positive (0) When bExecute turns to
wSearchSwitchSpeed (homing speed when WORD True and bBushisy is
searching for a False
switch)
Second-phase speed Positive (0) When bExecute turns to
wSearchZeroSpeed (homing speed when WORD True and bBusy is False
searching for zero)
wHomeAcceleration Homing acceleration WORD Positive (0) When bExecute .turns o
True and bBusy is False
Homing decelerati
wHomeDeceleration oming deceleration WORD - -
(Reversed)
*Note: Refer to A4ADMC_Home_P.
e 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)

enabled

bCommandAborted True when Fh? Instruction BOOL True/False (False)
execution is interrupted

bError True when an errqr occur.s n BOOL True/False (False)
execution of the instruction

Record the error code when an
ErrorlD error occurs. Refer to Appendix | DMC_ERROR’
for error code descriptions.

DMC_ERROR
(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 e True when homing is complete When bExecute turns to False
When bError turns to True

bBusy e When bExecute turns to TRUE w:z: ggfliiutherr::rp os_lfcr)uZalse
When bExecute turns to False

bCommandAborted ° \t/)\;/hl\a% thSet ér;structlon is interrupted \é\gg:nt;gﬁgzgs rtlz dFtaLljfr?sthétTrue,
- bCommandAborted will remain True for

one cycle and then change to False.

bError e When an error occurs in the e When bExecute turns to False (Error

execution conditions or input Code is cleared)
ErrorlD values of the instruction

Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bCommandAborted

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specnfy the AXIS REF SM3* AXIS REF SM3 When pEnabIe 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 on homing
modes, see the Appendix.

bSignalLSP (positive limit signal), bSignalLSN (negative limit signal), bSignalDOG (DOG signal), 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),
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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When an error occurs during the execution of instructions or the axis enters “Errorstop” state, bError
changes to True and the axes stop running. To confirm the current error state, see the error code in

ErrorID.

e Example

This example shows how to use DMC_Home_E to run homing motion of upper computer.

The homing related signal can be set by DIO and program variables to map the inputs to DMC_Home_E.

Input MC_Power and DMC_Home_E input (Axis), as shown in the following figure, when the axis status
is standstill, then start this function block, the homing motion is run as set, at which time the state will

switch from standstill to Homing.

DOG Signal Hardware Configuration

S Fomer
=L
SError

Finyout
anos an

o 05
@z oo
az oo
EIETECN
EERICH

s o4
CIR-YE-T

Limit_P

Homing mode 24 example

ENO——

MC Power O
MC Power
EN B ENO——
SM Driwve ETIC Delta RSDA | —Hnxis Status —
Enable bRegulatorRealState —
bRegulator0On bDriveStartRealState —
bDriveStart Busy —
Error —
ErrorID —
DMC_Home E_ O
DMC Home E
EN -

SM Driwve ETIC Delta RSDA AZ —Hnxis bDone [~
—bExecute bBusy —
—1lrPosition bCommandAborted —

Limit P —b5ignalL5F bError [~
Limit_ N —|bSignalL3N ErrorID -
DOG —bSignalDOG
—bSignalZ
24 —byHomeMethod
10 —|wSearchSwitchSpeed
10 —|wSearchiZeroSpeed
100 —|wHomehcceleration
—|wHomeDeceleration

Timing Diagram
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Axis

Position —/\/
Velocity o f ‘

100 ;
Acceleration

0

DMC_Home_E

bExecute

bDone

bSignalLSP P
bSignalDOG

Set Homing mode as Mode 24.

After encountering the positive limit switch, reverse to search the DOG signal. Receive the DOG
signal, maintain the direction, and wait to disengage the DOG signal; After disengaging, reverse until
the DOG signal is True, and then homing is completed.
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2.2.1.23 DMC_CombineAxis
® Supported Devices: AX-series motion controller
DMC_CombineAxis allows the slave axis to follow the master axie at a fixed proportion speed.
FB/FC Instruction Graphic Expression
DHC_CombincAxis
—{Masterl biInSyncp—
—{Master2 bBusy—
— Slave bActivep—
=i hExecute bCommandAborted b—
—I[CombineMade = DMC_COMBINE_MODE.dmcAddAxes] bEmarf—
. . —{(iGearRatioNumeratorM1 :--1] . ErroriDf—
FB DMC_CombineAxis | —feiisiamma 5"
—(iGearRatioDenominatoMz =1]
—([MastervalueSourceM1 = DMC_SOURCE.dmcCommandedValue]
—[MastervalueSourceM2 i= DMC_SOURCE.dmcCommandedVialue]

Irderk

ST Language

DMC_CombineAxis_instance(
Master1:=,

Master2:=,

Slave:=,

bExecute:=,
CombineMode:=,
iGearRatioNumeratorM1:=,
iGearRatioDenominatorM1:=,
iGearRatioNumeratorM2:=,
iGearRatioDenominatorM2:=,
MasterValueSourceM1:=,
MasterValueSourceM2:=,
IrAcceleration:=,
IrDeceleration:= ,

Irderk:=,

bInSync=>,

bBusy=>,

bActive=> ,
bCommandAborted=> ,
bError=>,

ErrorlD=>);

® Inputs
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Setting Value

Timing to Take

Name Function Data Type (Default Effect
Value)
The instruction
will be run
when True/False
bExecute bExecute BOOL (False) -
changes from
False to True.
L . | dmcAddAxes~
CombineMode Comblr;atlon DMC_COME:INE_MODE dmcSubAxes V\{[hen thfcute
mode (dmcAddAxes) urns to True
i -(21731) ~
iGearRatioNumerator Gear ratio é/\31 _)1 When bExecute
numerator INT ( )
M1 - turns to True
(master axis 1) (1)
iGearRatioDenominator Gear ratlo 1~(2"31-1) When bExecute
denominator INT
M1 . (1) turns to True
(master axis 1)
i -(2731) ~
iGearRatioNumerator Gear ratio é/\31 _)1 When bExecute
numerator INT ( )
M2 . turns to True
(master axis 2) (1)
iGearRatioDenominator Gear ratlo 1~(2"31-1) When bExecute
denominator INT
M2 . (1) turns to True
(master axis 2)
dmcCommand
Master axis edvalue~
dmcActualVal
MasterValueSourceM1 | source (master DMC_SOURCE™ e When bExecute
. turns to True
axis 1) (dmcComman
dedValue)
dmcCommand
Master axis edvalue~
dmcActualVal
MasterValueSourceM2 | source (master DMC_SOURCE™ ue When bExecute
: turns to True
axis 2) (dmcComman
dedValue)
IrAcceleration Acceleration LREAL Positive (0) When bExecute
turns to True
IrDeceleration Deceleration LREAL Positive (0) When bExecute
turns to True
IrJerk Jerk LREAL Positive (0) | /o 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 complete BOOL True/False (False)
bBusy True when the instruction is BOOL True/False (False)
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Name Function Data Type Setting Value (Default Value)
enabled
bCommandAborted | |TUe When the instruction is BOOL True/False (False)
interrupted
bError True when an err(?r occur.s n BOOL True/False (False)
execution of the instruction
Record the error code when an
. . DMC_ERROR
ErrorlD error occurs. Refer to ;.Ap.pendlx DMC_ERROR (DMC_NO_ERROR)
for error code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)
= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bInSync e True when engaging is complete When bExecute turns to False
When bError turns to True
When bExecute turns to False
bBusy e When bExecute turns to TRUE When bError turns to True
When bExecute turns to False
. L When bExecute is False but
bCommandAborted * \é\}l/hst?} é??l;:::gﬁ tll;l)gcllfslnterrupted bCommandAborted turns to True,
bCommandAborted will remain True for
one cycle and then change to False.
bError e When an error occurs in the e When bExecute turns to False (Error
execution conditions or input Code is cleared)
ErrorlD values of the instruction

= Timing Diagram of Output Parameter Changes

bExecute

binSync

bBusy

bCommandAborted

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master '\:jisst‘:r AXIS_REF_SM3' | AXIS_REF_SM3 | When bExecute turns to True
Master .
Master2 axis 2 AXIS_REF_SM3 AXIS_REF_SM3 | When bExecute turns to True
Slave Slave axis AXIS_REF_SM3" AXIS_REF_SM3 | When 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.

m  When the gear relationship is established, the slave axis follows the master axis according to the given
proportional relationship to synchronize. The master axis can be a physical axis, a virtual axis, or an
external encoder.

m  When the function block is triggered repeatedly, if the input data is invalid, the previous setting will be

maintained, and if the data is valid, the new setting will be adopted.

s CombineMode

& When CombineMode is dmcAddAxes.

Velocity
-~
w00 _ | Slave
sm pu—
"o
v
: 1
v
: ]
v
\ i Time
0 A ' Masterl
i
i
i
i
i .
E Time
r'y H
00 | . Master2
P/
; >
' Time

GearRatioNumerator M1/GearRatioDenominator M1=1
GearRatioNumerator M2/GearRatioDenominator M2 =1

& When CombineMode is dmcSubAxes.

Velocity

i Time
c00 4 ' Masterl
] Time
& H
200 : Master2
: Time

GearRatioNumerator M1/GearRatioDenominator M1 =1
GearRatioNumerator M2/GearRatioDenominator M2 =1

293



AX Series Motion Controller Instructions Manual Chapter 2

® Troubleshooting

= When an error occurs during the execution of instructions or the axes enter “Errorstop” state, bError
changes to True and the axes stop running. To confirm the current error state, see the error code in
ErroriD.
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2.2.1.24 DMC_Gearlin

® Supported Devices: AX-series motion controller

DMC_Gearln allows the slave axis to follow the master axis at a fixed proportion speed.

FB/FC Instruction Graphic Expression
DMC_Gearln
—iMaster bInGearf—
—{Slave bBusyf—
—{bExecute bCommandAbortedf—
FB DMC_GearIn | Tlidaseomonnser =1 L
—I[MastervalusSource 1= DMC_SOURCE.dmcCommandedvalue]
eecelecstion
—{irderk
ST Language
DMC_Gearln_instance(
Master:=,
Slave:=,
bExecute:=,
diRatioNumerator:=,
udiRatioDenominator:=,
MasterValueSource:= ,
IrAcceleration:=,
IrDeceleration:=,
Irderk:=,
bInGear=>,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorlD=>);
® |nputs
. Setting Value (Default | Timing to Take
Name Function Data Type Value) Effect
The instruction will
bExecute be run when BOOL True/False }
Execute changes (False)
from False to True.
diRatioNumerator Gear ratio DINT Negative, positive or 0 | When bExecute
numerator (1) turns to True
udiRatioDenominator Gear ratlo UDINT Positive (1) When bExecute
denominator turns to True
0:

MasterValueSource

Master axis source

DMC_SOURCE®

dmcCommandedValue
1 : dmcActualValue
(dmcCommandedValue)

When bExecute
turns to True

Acceleration

Acceleration
(Unit: user unit/s?)

LREAL

Positive (0)

When bExecute
turns to True

Deceleration

Deceleration

LREAL

Positive (0)

When bExecute
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. Setting Value (Default | Timing to Take
Name Function Data Type Value) Effect
(Unit: user unit/s?) turns to True
Jerk " When bExecute
Jerk (Unit: user unit/s®) LREAL Positive (0) turns to True
*Note: DMC_SOURCE: Enumeration (Enum)
e Outputs
Name Function Data Type Output Range (Default Value)
binGear 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)
interrupted
Error True when an error occurs BOOL True/False (False)
Record the error code when DMC ERROR
ErrorlD an error occurs. DMC_ERROR' _
Refer to Appendix for error (DMC_NO_ERROR)
code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e True when engaging is complete When bExecute turns to False
bInGear
When bError turns to True
bBUS e When bExecute turns to True When bExecute turns to False
y When bError turns to True
e When the instruction is interrupted When bExecute changes to False
by another function block If bExecute is False and
bCommandAborted turns to True,
bCommandAborted bCommandAborted will be True for
only one scan cycle and immediately
turn to False
Error ° Whep an error occurs during e When bExecute turns from True to
running or the input value of the )
ErrorlD . Y False (ErrorID is cleared)
instruction is incorrect

= Timing Diagram of Output Parameter Changes
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bExecute I_I

binGear

|

bBusy

bCommand Aborted

bError

® Inputs/Outputs

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Master | SPecifiesthe | ,yis REF SM3* | AXIS_REF_SM3 | When bExecute turns to True
master axis.
Slave | Specifiesthe |,y o REF SM3* | AXIS_REF_SM3 | When 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 VV1.3.4.0 or later.

m  When the function block is triggered repeatedly, if the input data is invalid, the previous setting will be
maintained, and if the data is valid, the new setting will be adopted.

m  After the gear mechanism is established, the slave axis will follow the master axis to move at the given
proportion to accomplish the synchronization. Master axis could be physical or virtual axis or external
encoder.

m  This function block is available in DL_MotionControl V1.4.0.0 or later, and supports PLC simulation
mode.

m  RatioNumerator, RatioDenominator

¢ When the value of gear ratio is positive, the master and slave axes move towards the same
direction.

4
Velocity

600 |[-=-==—=——————————-
Master /
300

/S h

Time'

RatioNumerator :RatioDenominator=2:1

¢ When the value of gear ratio is negative, the master and slave axes move towards the opposite
direction.
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ry
elocity
Master
300 p==--- —/
0 >
Time
Slave
600 fm=mmmm————————
RatioNumerator :RatioDenominator= -2:1

m  Acceleration, Deceleration

¢ When running MC_Gearln, the slave axis starts engaging, and if the speed of the slave axis is less
than that of the engaging target, the slave axis will accelerate to the engaging target speed
according to the given acceleration (Acceleration), and then complete the engaging.

¢ When running MC_Gearln, the slave axis starts engaging, and if the speed of the slave axis is
greater than that of the engaging target, the slave axis will slow down to the engaging target speed
according to the given deceleration (Deceleration), and then complete the engaging.

® Troubleshooting

m  When an error occurs during the execution of instructions or the axes enter “Errorstop” state, bError
changes to True and the axes stop running. To confirm the current error state, see the error code in
ErroriD.

e Example

m  Refer to the examples of MC_Gearln.
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2.2.1.25 DMC_GearOut

® Supported Devices: AX-series motion controller

DMC_GearOut is used to detach the slave axis that moves synchronously with the master axis by DMC_Gearln
or DMC_CombineAxis.

FB/FC Instruction Graphic Expression
DMC_GearOut
—&lave bDonef—
FB | DMC_GearOut — bExecute bBusyf—
bErrorf—
ErrorIDfF—

ST Language

DMC_GearOut_instance(

Slave:=,
bExecute:=,
bDone=>,
bBusy=>,
bError=>,
ErrorID=>);
® Inputs
. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
The instruction will be run True/False
bExecute | when bExecute changes BOOL (False) -
from False to True.
e Outputs
Name Function Data Type Output Range (Default Value)
True when the gear
bDone disengagement is BOOL True/False (False)
complete
bBusy True when the instruction BOOL True/False (False)
is running
bError True when an error BOOL True/False (False)
occurs.
Record the error code
ErrorlD when an error oceurs. DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Refer to Appendix for
error code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time
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Name Timing for Shifting to True Timing for Shifting to False
e When the gear disengagement is When bExecute changes to False
bDone
complete When bError turns to True
When bExecute changes to False
bBusy e  When the instruction is running When bError turns to True
bError e  When an error occurs during
running or the input value of the e  When bExecute turns from True to False
ErrorlD instruction is incorrect. (Error (Error Code is cleared)
Code is recorded)

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Slave Specify the | Ayis REF_SM3* | AXIS_REF_SM3 | When 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.

m  This function block is available in DL_MotionControl V1.4.0.0 or later, and supports PLC simulation

mode.

m  This function block can only be used with DMC_Gearln, DMC_CombineAxis, and DMC_GearInPos.

m  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

i
|
Synchronized motion(6’ ;

Continuous motion(5)
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»  When the slave axis is out of sync and the velocity is zero, the status will be continuous_motion and
remain unchanged.

m  The sequence for execution of the instructions related to electronic gear.

MC_Power
Rebuilds the gear relation :
after modifying the ¥
parameters while gear is Builds gear relation
running MC_Gearln
¥ Disconnects gear relation

Rebuilds gear relation after

disconnecting the gear MC_GearQut

relation l'

® Troubleshooting

m  When an error occurs during the execution of instructions or the axes enter “Errorstop” state, bError
changes to True and the axes stop running. To confirm the current error state, see the error code in
ErroriD.

e Example

m  Refer to the examples of MC_GearOut.
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2.2.1.26 DMC_GearinPos

® Supported Devices: AX-series motion controller

DMC_GearInPos establishes a gear synchronization mechanism between the master and slave axis at the

specified location.

FB/FC Instruction

Graphic Expression

DMC_GearinPos
e sl
T el
FB DMC_GearInPOS :Eﬂ:;t:?\?;::;;:fg = = DMC_SOURCE.dmcCommandedValue] il
4
s e
ST Language
DMC_GearInPos_instance (
Master:=,
Slave:=,
bExecute:=,
diRatioNumerator:=,
diRatioDenominator:=,
MasterValueSource:=,
IrMasterStartDistance:=,
IrMasterSyncPosition:= ,
IrSlaveSyncPosition:=,
bAvoidReversal:=,
binSync=>,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorlD=>);
® |nputs
Name Function Data Type Setting x::::z)(Default T|m|ré?f;gtTake
The instruction
will be run True/False
bExecute when bExecute BOOL False) -
changes from (Fa
False to True.
Gear ratio
o numerator Negative, positive or 0 When bExecute
diRatioNumerator between the DINT ’(1) turns to True and
master and bBusy is False
slave axis*!
Gear ratio
denominato When bExecute
diRatioDenominator | between the DINT Negative, positive (1) turns to True and
master and bBusy is False
slave axis*!
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Setting Value (Default

Timing to Take

(dmcCommandedValue)

Name Function Data Type Value) Effect
0:
Master axis + | dmcCommandedValue | When bExecute
MasterValueSource source DMC_SOURCE 1: dmcActualValue turns to True

The distance
from the master

When bExecute

allowed.

IrMasterStartDistance | 21> position LREAL Negative, positive or 0 turns to True and
when the (0) .
. bBusy is False
synchronization
begins
Master axis Negative. positive or 0 When bExecute
IrMasterSyncPosition | synchronization LREAL 9 ’ (%) turns to True and
position bBusy is False
Slave axis Negative. positive or 0 When bExecute
IrSlaveSyncPosition | synchronization LREAL 9 ’(%) turns to True and
position bBusy is False
Reverse is not When bExecute
bAvoidReversal BOOL True/False (False) turns to 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 engaging BOOL True/False (False)
bBusy True When the instruction BOOL True/False (False)
is running
bCommandAborted Trge when the instruction BOOL True/False (False)
is interrupted
bError True when an error occurs BOOL True/False (False)
Record the error code
when an error occurs. . DMC_ERROR
ErrorlD Refer to Appendix for DMC_ERROR (DMC_NO_ERROR)
error code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
bInSync e When the master and slave axes m:n bCommandAborted turns to
are synchronized When bError turns to True
When bCommandAborted turns to
bBusy e When the instruction is running True
When bError turns to True
When DMC_GearOut is run When bExecute changes to False
When the instruction is interrupted If bExecute is False and
bCommandAborted
by another function block bCommandAborted turns to True,
bCommandAborted will be True for
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Name Timing for Shifting to True Timing for Shifting to False

only one scan cycle and immediately
turn to False.

[ ]
bError Whe.n an error occurs during e When bExecute turns from True to
running or the input value of the .
ErrorlD . L False (Error code is cleared)
rror instruction is incorrect

Timing Diagram of Output Parameter Changes

bExecute

binSync

bBusy

bCommandAborted

bError

® Inputs/Outputs

Setting Value

Name Function Data Type (Default Value) Timing to Take Effect

Master Specifies the AXIS_REF_SM3* AXIS_REF_SM3 When t_>Execute turns to True and
master axis. bBusy is False

Slave Specifies _the AXIS_REF_SM3* AXIS_REF_SM3 When pExecute turns to True and
slave axis. 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

This function block is only available for DL_MotionControl VV1.3.4.0 or later.

When the function block is triggered repeatedly, if the input data is invalid, the previous setting will be
maintained, and if the data is valid, the new setting will be adopted.

This function block is available in DL_MotionControl V1.4.0.0 or later, and supports PLC simulation
mode.

Can be used with DMC_PhasingAbsolute and DMC_PhasingRelative to modify the phase position of the
slave axis.

If the master and slave axes are running in Finite mode, you need to ensure that the parameters of the
synchronization position are set reasonably. Assuming that 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 Modulo
mode.

From the start of synchronization to the completion of synchronization, MC_GearlnPos automatically
plans the slave axis motion curve based on the following three parameters StartSync position,
MasterSyncPosition, and SlaveSyncPosition and 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
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perform synchronization. If the master position passes the MasterSyncPosition setpoint, the slave axis
will perform synchronization.

® Troubleshooting

= When an error occurs during the execution of instructions or the axes enter “Errorstop” state, bError
changes to True and the axes stop running. To confirm the current error state, see the error code in
ErroriD.

e Example

m  Refer to the example of MC_GearInPos.
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2.2.1.27 DMC_Camin

® Supported Devices: AX-series motion controller

DMC_Camin allows the slave axis to follow the master axis based on the specified cam table.

FB/FC | Instruction Graphic Expression
DMC_CamiIn
—{Master bInSyncp—
—{slave bBusyf—
—{bExecute bCommandAbortedf—
—{[IrMaster0ffset i=10.0] bErrorp—
—{[IrSlave0ffset = 0.0] ErroriDf—
—{[IrMasterScaling :=1.0] bEndOfProfile}—
—lirSlaveScaling 1= 1.0] i Tappets|—
FB DMC_Camin | s = 2
—{[IrActivationPosition = 0.0]
—{[ActivationMode := DMC_ACTIVATION_MODE.Relative]
—{[StartMode 1= MC_StartMode.relative]
—{CamTableID
—{[MastervalueSource = DMC_SOURCE.dmcCommandeadValue]
—{IrvelocityDiff
—{lrAcceleration
—{IrDeceleration
—lIrerk
—{IrTappetHysteresis
ST Language
DMC_Camin_instance (
Master:=,
Slave:=,
bExecute:=,
IrMasterOffset:=,
IrSlaveOffset:= ,
IrMasterScaling:=,
IrSlaveScaling:=,
IrMasterStartDistance:= ,
IrMasterSyncPosition:= ,
IrActivationPosition:= ,
ActivationMode:= ,
StartMode:=,
CamTablelD:=,
MasterValueSource:=,
IrVelocityDiff:= ,
IrAcceleration:=,
IrDeceleration:=,
Irderk:=,
TappetHysteresis:=,
bInSync=>,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorID=> ,
bEndOfProfile=> ,
Tappets=> );
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
yp (Default Value) 9
The instruction will
True/False
bExecute be run when BOOL -
bExecute changes (False)
from False to
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Setting Value

Name Function Data Type (Default Value) Timing to Take Effect
True.
. e When bExecute
IrMasterOffset Phase offset (.)f LREAL Negative, positive or 0 turns to True and
the master axis 0) .
bBusy is False
. . When bExecute
IrSlaveOffset Offset of t'he slave LREAL Negative, positive or 0 turns to True and
axis (0) i
bBusy is False
. . L When bExecute
Ir'MasterScaling Ma§ter axis LREAL Negative, positive or 0 turns to True and
scaling factor (0) !
bBusy is False
. . . L When bExecute
IrSlaveScaling Slave axis scaling LREAL Negative, positive or 0 turns to True and
factor (0) i
bBusy is False
. When bExecute
IrMastterStartDls (Reserved) LREAL - turns to True and
ance .
bBusy is False
When bExecute
IrMast(_al_’SyncPo (Reserved) LREAL - turns to True and
sition .
bBusy is False
Specifies the
master axis
o " . . L When bExecute
IrActivationPositi | postion whe_n the LREAL Negative, positive or 0 turns to True and
on slave axis (0) .
bBusy is False
performs cam
motion.
Specifies the
absloILtJ.te or 0: Relative
relative .
ActivationMode relationship DMC_ACTIVATIO 21 'pﬁbSO'Kt? mi"tg I'EI'):SZ L:atr?d
between N_MODE - FNaseaxis bBUSY Is False
ActivationPosition 3: PhaseCAM y
and master axis (Relative)
position.
0: absolute
Specifies how the 21 relatlvg When bExecute
StartMode slave axis meshes MC_StartMode - ramP—'” turns to True and
with the master. 3: ramp_in_pos bBusy is False
4: ramp_in_neg
(absolute)
Cam table When bExecute
CamTablelD : . MC_CAM_ID MC_CAM_ID*1 turns to True and
identifier .
bBusy is False
0:
MasterValueSo Master axis dmcCommandedValue | When bExecute
rceu u Source DMC_SOURCE™ 1: dmcActualValue turns to True and
(dmcCommandedValue | bBusy is False
)
e Yooy e bt
IrVelocityDiff running LREAL Positive or 0 (0) turns to True and
DMC_Camin* bBusy is False
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Name

Function Data Type

Setting Value
(Default Value)

Timing to Take Effect

(Unit: user unit/s)

IrAcceleration

rate when running

(Unit: user unit/s?)

The acceleration

DMC_Camln*3

When bExecute

LREAL Positive (0) turns to True and

bBusy is False

IrDeceleration

rate when running

(Unit: user unit/s?)

The deceleration

DMC_Camln*3

When bExecute

LREAL Positive (0) turns to True and

bBusy is False

The jerk value
when running

When bExecute

Irderk DMC_Camin® LREAL Positive (0) Lug:z tcioSTll;l:Iesznd
(Unit: user unit/s®) y
. . When bExecute
TappetHysteresi The hysteresis LREAL Positive or 0 (0) turns to True and
s rate of tappet

bBusy is False

*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.

° Outputs
Name Function Data Type Output Range (Default Value)
True when the master
bInSync and slave axes are BOOL True/False (False)
synchronized
bBusy True when .the . BOOL True/False (False)
instruction is running
bCommandAborted True when .th'.s BOOL True/False (False)
instruction is interrupted
bError True when an error BOOL True/False (False)
occurs
Record the error code
ErrorlD when an error occurs. SMC_ERROR*! SMC_ERROR (SMC_NO_ERROR)

Refer to Appendix for
error code descriptions.

EndOfProfile

True when the end point
of the cam profile is
completed

BOOL

True/False (False)

Tappets

*Note: DMC_ERROR: Enumeration (Enum)

Used with function block
SMC_GetTappetValue.

SMC_TappetData*?

SMC_TappetData

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
binSync e  When the synchronization is ® \When bCommandAborted is True
completed ®  When bError is True
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Name Timing for Shifting to True Timing for Shifting to False
. L ) When bCommandAborted is True
bBusy ® When the instruction is running _
When bError is True
® When DMC_CamOQut is run When bExecute is False
bC dAborted ® When the instruction is If bExecute is False and
omman orte interrupted by another bCommandAborted turns to True,
instruction bCommandAborted will be True for only
one period and immediately turn to False.
bError ;
* Whe_n an error occurs during When bExecute is False (Error codes are
running or the input value of the cleared.)
ErrorlD instruction is incorrect. :
EndOfProfile ¢ Whenthe end point of the cam One cycle after EndOfProfile turns to True
profile is completed
Tappets ® When the cam master axis When the cam master axis leaves the
reaches the tappet position tappet position

= Timing Diagram of Output Parameter Changes

bExecute

binSync

bBusy

bCommandAborted

bError

° Inputs/Outputs

. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Master Specifies the AXIS_REF_SM3* AXIS_REF_SM3 When .bExecute turns to True and
master axis. bBusy is False
Slave Specmes_the AXIS_REF_SM3* AXIS_REF_SM3 When .bExecute turns to True and
slave axis. 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

= This function block is only available for DL_MotionControl V1.3.4.0 or later.

m  When the function block is triggered repeatedly, if the input data is invalid, the previous setting will be
maintained, and if the data is valid, the new setting will be adopted.

m  This function block is available in DL_MotionControl V1.4.0.0 or later, and supports PLC simulation
mode.

m It needs to be used with MC_CamTableSelect.
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= Can be used with DMC_PhasingAbsolute and DMC_PhasingRelative to modify the phase position of the
slave axis.

s  E-CAM
¢ The traditional mechanical cam mechanism is composed of three parts: cam, follower, and frame.

1. The mechanical cam is an irregularly shaped machine, generally an input piece with equal speed, which
transmits motion to the driven link by direct contact, so that the driven link moves according to the set
rule.

2. The follower is a passive component driven by the mechanical cam, which is generally an output piece
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

¢ Electronic cam simulates the mechanical cam through computer technology. Compared to the
traditional cam, using electronic cam has the following benefits:

1. User-friendly interface

2. Different products require different cam curves, and the electronic cam data in the electronic cam
table can be modified by software without modifying the mechanism.

3. Higher acceleration
4. Smooth operation

5. After the cam curve is edited, it needs to be called up in the motion control program which can call the
cam curve by the DMC_Camln instruction.

s DMC_Camin instruction overview
¢ DMC_Camin execution process

The execution process of DMC_Camln is shown in the following figure.

DMC_Camlin Execution Process
Slave Position

* @ + @ A ® Master Posi:ion
[ > > >
® ®

@ : 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
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®
®

@

: Engaging completed and the master and slave axes are synchronized.

: Master and slave axes are acting synchronously.

: Trigger DMC_Camin to run

DMC_Camin starts running at this moment, and the slave axis will immediately enter @.

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 execution of the instruction.

: Wait for engaging

The slave axis is at rest, waiting to engage, that is, waiting 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 ActivationPosition when
DMC_Camin starts running, then the slave axis will immediately start engaging; If the master axis never
has a chance to reach the position specified by the parameter ActivationPosition, the slave axis will never
be able to start engaging and cam synchronization will never be possible. Parameter ActivationPosition
and ActivationMode are used here.

®

: The master axis reaches the engaging start position, and the slave axis starts engaging

When the master axis passes through the position specified by the parameter IrActivationPosition,
the slave axis starts engaging. The parameters IrMasterOffset, IrSlaveOffset, IrMasterScaling, and
SlaveScaling will come into play at this point to determine the relationship between the position of
the master axis and the slave axis and its cam phase.

: Engaging in progress

The slave axis performs engaging as specified by the parameter StartMode. In addition to StartMode,
the parameters IrVelocity, IrAcceleration, IrDeceleration, IrJerk, and IrMasterSyncPosition are also
used to determine the relative position of the master axis and the speed, acceleration, and
deceleration of the slavie axis.

: Engaging completed and the master and slave axes are synchronized

When the slave axis starts engaging, if the cam phase meets the planned cam mechanism, the
engaging 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_Camln instruction starts running. The same can be deduced for the case of equal to and
less than.

=  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.
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CAM
Master offset Slave offset
Master /1\/ Slave
Position X \__b / | T d_/ Position
Master Scaling Slave Scaling

¢ 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, the master position is the start
point position (usually 0) of master axis of the corresponding cam curve.

m  Offset and scaling (IrMasterOffset/IrMasterScaling/IrSlaveOffset/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.

A Slave axiscamphase

120 femmmmmmmmmm e

0 360
Master axis cam phase

¢ 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.

A Slave axis position

120

0 360>

Master axis position

¢ 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:

1.  When the master and slave axis offset is 0, the effect of the master and slave axis scaling on the
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cam mechanism actually performed

Case1 M Scal ; Case2 " scal ]
) " asterScaling= ’ - asterScaling=
A Slave axis position S|aveSCa|ingg1 A Slave axis position S,aveSCa”nggz
240 f-——=———————_
= »
0 360 0 360
Master axis position Master axis position
Case3 Case4
A ) » MasterScaling=1 A . .. MasterScaling=0.5
Slave axis position  SjaveScaling=0.5 Slave axis position gjayeScaling=1
120 F-—-—---,
60 F-—---———————
= | -
0 360 0 180 360
Master axis position Master axis position
Case5

Asiave axis position MasterScaling=2

SlaveScaling=1

\j

0 360 720
Master 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 and 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 and 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 and 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 and 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 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 and 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
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cam is running; The slave axis offset is to perform longitudinal motion of the actual axis position
curve when the cam is running.

Case1l Case2

A Slave axis position MasterOfiset=0 A Slave axis position MasterOffset=90

SlaveOffset=60 SlaveOffset=0

180
180

60

0 90 270 360
Master axis position

Master 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_Camin 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_Camin instruction is running and
ActivationPosition is 1000, the master axis position when engaging starts is 1100 (1100 = 100+1000).

DMC_Camlin Execution Process
ActivationPosition is Relative Position

Slave Position

100 1100 ____
+ @ * @ A ® Master Position
< > > >

@ (©) ®

Trigger DMC_Camln to run. The absolute position of the master axis is 100 at this point.

Wait for engaging.

The master axis reaches the engaging start position (1100), and the slave axis starts engaging.
Engaging in progress

Engaging completed and the master and slave axes are synchronized.

© © ® ©® 0 ©

Master and slave axes are acting synchronously.
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¢ 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_Camlin instruction is running and
ActivationPosition is 1000, the master axis position when engaging starts is 1000 (1000 = ActivationPosition).

DMC_Camlin Execution Process
ActivationPosition is Absolute Position

Slave Position

100 1000 ____.---""
+ @ * @ + ®  Master Position
< g > >
O ©) ®

Trigger DMC_Camlin to run. The absolute position of the master axis is 100 at this point.
Wait for engaging.
The master axis reaches the engaging start position (1000), and the slave axis starts engaging.

Engaging in progress.

© ® © ® ©

Engaging completed and the master and slave axes are synchronized.

® Master and slave axes are acting synchronously.

¢ The relative and absolute relationship (MC_CamTableSelect.MasterAbsolute) between
ActivationPosition and master axis

CamTableSelect.MasterAbsolute =
360 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.

uol1l1sod aAe|S

Master Position
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uoIlISod 2AB|S

_________________________ . relative

CamTableSelect.MasterAbsolute =

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.

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

When the Current Position is positive and ahead of the ActivationPosition, then Ps's ModCnt=1; If the
Current Position is behind the ActivationPosition, then the Ps’s ModCnt=0;

When the Current Position is negtive and ahead of the ActivationPosition, then Ps's ModCnt=0; If the
Current Position is behind the ActivationPosition, then the Ps’s ModCnt=1;

The master axis rotates forward to find the target position (Ps), and the 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_Camin 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_Camln 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).

DMC_Camin E tion P
—amin execution Frocess ActivationPosition is Relative Position
Casel Tglave Position
100 1300 .
A ® A @ A ® Master Position
@ ® ®
Case2? ,SlavePosition
e 900 1000
® A @ A @) A Master Position
® €) @

@® Trigger DMC_Camin to run. The absolute position of the master axis is 100 at this point.
® Wait for engaging.
® The master axis reaches the engaging start position (1300 for Case 1, 900 for Case 2), and the
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slave axis starts engaging.
@ Engaging in progress
® Engaging completed and the master and slave axes are synchronized.

® 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 execution of DMC_Camln instruction will report an error and the execution 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 cam 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 / Cam End) + ModCnt] x Cam End

When the Current Position is positive and ahead of the ActivationPosition, then Ps's ModCnt=1; If the
Current Position is behind the ActivationPosition, then the Ps’s ModCnt=0;

When the Current Position is negtive and ahead of the ActivationPosition, then Ps's ModCnt=0; If the
Current Position is behind the ActivationPosition, then the Ps’s ModCnt=1;

The master axis rotates forward to find the target position (Ps), and the ModCnt does not need
additional corrected, if look in reverse, the 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_Camin 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_Camlin Execution Process L . "
ActivationPosition is Absolute Position
Casel 4g|ave Position
100 1180 .. T
A ® A @ A ® Master Position
@ ©)] ®
Case? 4 Slave Position
e 820 1000
® A ) A @ A Master Position
® ©) @

@® Trigger DMC_Camin to run. The absolute position of the master axis is 1000 at this point (The
absolute axis phase is 280).

S)

Wait for engaging.

©)

The master axis reaches the engaging start position (1180 for Case 1, 820 for Case 2), and the
slave axis starts engaging.
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@ Engaging in progress.
® Engaging completed and the master and slave axes are synchronized.

® 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 execution of DMC_Camin instruction will report an error and the execution will fail.

m  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 @, as shown in the following figure.

DMC_Camlin Execution Process
Slave Position

® @ A ® Master Posi:ion
Y
@ ® ®

*e © ® @ © ©

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.

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 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_CamTableSelect.MasterAbsolute Master axis mode
absolute Absolute
relative Relative
DMC_Camin.StartMode MC_CamTableSelect.SlaveAbsolute Slave axis mode
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
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DMC_Camin.StartMode

MC_CamTableSelect.SlaveAbsolute

Slave axis mode

Absolute
. Ramp in Positive
ramp_in_pos False Relative
. Ramp in Negative
ramp_in_neg True Absolute
. Ramp in Negative
ramp_in_neg False

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_Camlin.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.

Master axis cam phase

» Master axis position

-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

Planned cam curve
Slave axis cam phase

Slave axis phase

0 180

360 Master
axis phase

-620 -260 100

460 Slave axis position
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L 4

Case2

Planned cam curve .
Slave axis cam phase

Slave axis phase

200

| 1

| 1

1 1

| 1

1 1 [l
I 1 1
I 1 1
I 1 1

1 L L -

!

0 360 Master o >
axis phase -460 -100 100 260 Slave axis position

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.

Master axis cam phase

ecae eene

» Master axis position

-720 -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

DMC_Camin.StartMode MC_CamTableSelect.SlaveAbsolute Slave 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.
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Slave
720(0)
587(227)
524(164)
/4B c2
/ ¢
/!
,/
360(0)
A
227(227)
164(164 ==
(168) [t
/ \Y4
/s AN
0(0) i S >
(144) (0) (144) (0) Master
144 360 504 720

The slave axis moves from
point Ato point B in relative
mode. The slave axis
jumps from position 227 to
position 524 in one cycle.

¢ When StartMode = Ramp in absolute mode or Ramp in relative mode

DMC_Camin.StartMode

MC_CamTableSelect.SlaveAbsolute

Slave axis mode

ramp_in

True

Ramp in absolute
mode

ramp_in

False

Ramp in relative
mode

The engaging point will determine the absolute mode or relative mode according to StartMode and

MC_CamTableSelect.SlaveAbsol

ute, 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.

The slave axis moves forward from start
point A to engaging point B (297 = (360-

Slave 1
720(0)
227) + (164-0).
587(227)
524(164)
,nB c2
/ ¢
//
360(0) <=
A
227(227)
164(164 ==
(164) RN
/ A%
/
0(0) L2 N
(144) (0)  (1a4) (0) Master
144 360 504 720

¢ When StartMode = Ramp in negative absolute mode or Ramp in negative relative mode

DMC_Camin.StartMode

MC_CamTableSelect.SlaveAbsolute

Slave axis mode

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.
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Slave The slave axis moves reversely 63
720(0) units from the starting point A to
587(227) the engaging point B (63 = 227-164).
524(164)
360(0)
227(227) al
164(164)
/1B
/l/ d
0(0) L c1(c2) .
(144) (0)  (144) (0) Master
144 360 504 720

® Troubleshooting

m  When an error occurs during the execution of instructions or the axes enter “Errorstop” state, bError
changes to True and the axes stop running. To confirm the current error state, see the error code in
ErroriD.

e Example

m  Refer to the examples of MC_Camin.
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2.2.1.28 DMC_CamOut

® Supported Devices: AX-series motion controller

DMC_CamOut is used to disengage the slave axis that uses DMC_Camln to synchronize with the master axis.

FB/FC Instruction Graphic Expression
DMC_CamOut
—Slave bDone—
FB DMC_CamOut —|bExecute bBusyf—
bErrorf—
ErrorlDf—

ST Language

DMC_CamOut_instance(

Slave:=,
bExecute:=,
bDone=>,
bBusy=>,
bError=>,
ErrorD=> );
® Inputs
Setting
. Data Value .
Name Function Type (Default Timing to Take Effect
Value)
The instruction will be when True/False
bExecute bExecute changes from False BOOL -
(False)
to True.
e Outputs
Name Function Data Type Output Range (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)
Record the error code when
an error occurs. Refer to . DMC_ERROR
ErrorlD Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Updating Time
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Name Timing for Shifting to True Timing for Shifting to False

bDone ° When the instruction ° When bExecute is False
DMC_CamOut is completed . When bError is True

bBUS ° When the instruction is running ° When bExecute is False

y When bError is True

bError * Whep an error occurs during . When bExecute is False. (ErrorlD
running or the input value of the

ErrorlD . L codes are cleared.)
instruction is incorrect

= Timing Diagram of Output Parameter Changes

bExecute J

bDone

bBusy

bError

® Inputs/Outputs

. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Slave | Specifiesthe | \y\o REF SM3* AXIS_REF_SM3 | When 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.

m  This function block is available in DL_MotionControl V1.4.0.0 or later, and supports PLC simulation
mode.

m  This function block can only be used with DMC_Camin.

m  Can be used with DMC_PhasingAbsolute and DMC_PhasingRelative to modify the phase position of the
slave axis.

m  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

m  When an error occurs during the execution of instructions or the axes enter “Errorstop” state, bError
changes to True and the axes stop running. To confirm the current error state, see the error code in
ErroriD.

e Example
m  Refer to the examples of MC_CamOut.
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2.2.1.29 DMC_PhasingAbsolute

® Supported Devices: AX-series motion controller

DMC_PhasingAbsolute controls the master axis phase compensation according to the specified absolute phase

compensation value.

FB/FC Instruction Graphic Expression
DMC_PhasingAbsolute
—Master bDonef—
—{Slave bBusyt—
—bExecute bCommandabortedf—
FB DMC_PhasingAbsolute —{IrPhasingShift bErrorf—
—Irvelocity ErrorlDf—
—{Ir&icceleration IrAbsolutePhaseshift—
—IrDeceleration
—Irderk

ST Language

DMC_PhasingAbsolute_instance(
Master :=,

Slave:=,

bExecute:=,
IrPhasingShift:=,
IrVelocity:=,
IrAcceleration:=,
IrDeceleration:=,
Irderk:=,

bDone =>,

bBusy =>,
bCommandAborted =>,
bError =>,

ErrorlD =>,

IrAbsolutePhaseShift =>);

® Inputs
Name Function Data Type (thngﬂ 32:3:) Timing to Take Effect
The instruction will be when True/False
bExecute bExecute changes from BOOL (False) -
False to True.
Phase shift amount . .
IrPhaseShift between the master and LREAL Negative, positive | When bExecute .turns to
o or 0 (0) True and bBusy is False
slave axis
The max velocity of the When bExecute turns to
IrVelocity phase shift LREAL Positive or 0 (0) True and bBusy is False
(Unit: user unit/s)
The max acceleration of the When bExecute turns to
IrAcceleration phase shift LREAL Positive (0) True and bBusy is False
(Unit: user unit/s?)
The max deceleration of the When bExecute turns to
IrDeceleration phase shift LREAL Positive (0) True and bBusy is False
(Unit: user unit/s?)
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Setting Value

(Unit: user unit/s®)

Name Function Data Type (Default Value) Timing to Take Effect
The max jerk value of the When bExecute turns to
Irderk phase shift LREAL Positive (0) True 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.

e Outputs

Name

Function

Data Type

Output Range (Default Value)

bDone

True when the
phase
compensation is
complete

BOOL

True/False (False)

bBusy

True when the
instruction is
running

BOOL

True/False (False)

bCommandAborted

True when the
instruction is
interrupted

BOOL

True/False (False)

bError

True when an error
occurs

BOOL

True/False (False)

ErrorlD

*Note: DMC_ERROR: Enumeration (Enum)

Record the error
code when an error
occurs. Refer to
Appendix for error
code descriptions.

DMC_ERROR*

DMC_ERROR (DMC_NO_ERROR)

m  Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e  When the phase compensation is When bExecute changes to False
bDone
complete When bError turns to True
. L . When bExecute changes to False
bBusy e  When the instruction is running When bError turns to True
e  When this instruction is interrupted When bExecute changes to False
by another instruction If bExecute is False and
bCommandAborted turns to True,
bCommandAborted bCommandAborted will be True for
only one cycle and then immediately
turn to False.
bError ° Whep an error occurs during When bExecute turns from True to
running or the input value of the False (ErrorlD code is cl d
ErroriD instruction is incorrect. alse (ErrorlD code is cleared)

= Timing Diagram of Output Parameter Changes
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bExecute _J
bDone b ; N‘ : !
bBusy : : J :
bCommand Aborted : :
bError
® Inputs/Outputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Master | SPecifiesthe |,y REF SM3* | AXIS_REF_SM3 | When bExecute turns to True
master axis.
Slave 852323 it:e AXIS_REF_SM3* | AXIS_REF_SM3 | When 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 only available for DL_MotionControl V1.3.4.0 or later.
= This function block is not available in PLC simulation mode.

m This function block can only be used with DMC_Gearln, DMC_Camin, DMC_GearlnPos, and
DMC_CombineAxis.

m  When bExecute 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.

m  The position of master axis remains unchanged while DMC_PhasingAbsolute acts on the slave axis.
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MC_MoveVelocity

Execute

Invelocity |

Command Aborted

DMC_Gearln

bExecute

binGear

bBusy

bCommand Aborted

DMC_PhasingAbsolute |

bExecute

|

bDone

—

bBusy

=

Position
Master
Slave

0
Velocity
Master
100

A

alave o - __',.a-—

mobion(s)

Master State MacmneJ

Slave State Machine

fangtiliy)

anchronized molion(s)

DMC_PhasingAbsolute can only be used when the state is under Synchronized motion.

When DMC_PhasingAbsolute is running, the state of the slave axis will remain at Synchronized motion.

Place DMC_PhasingAbsolute before DMC_Camln to ensure that the phase compensation is correct.

Troubleshooting

When an error occurs during the execution of instructions or the axes enter “Errorstop” state, bError
changes to True and the axes stop running. To confirm the current error state, see the error code in

ErrorID.

Example

Refer to the examples of DMC_PhasingRelative.
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2.2.1.30 DMC_PhasingRelative

® Supported Devices: AX-series motion controller

DMC_PhasingRelative controls the master axis phase compensation according to the specified relative phase
compensation value.

FB/FC Instruction Graphic Expression
DMC_PhasingRelative
—Master bDonef—
—5lave bBusyF—
—bExecute bCommandAbortedf—
FB DMC_PhasingRelative —IrPhasingShift bErrorf—
—Irvelocity ErrorIDfF—
—Irfcceleration IrCoveredPhaseshiftk—
—IrDeceleration
—Irlerk

ST Language

Master :=,
Slave:=,
bExecute:=,

IrVelocity:=,
Irderk:=,
bDone =>,
bBusy =>,

bError =>,
ErrorlD =>,

DMC_PhasingRelative_instance(

IrPhasingShift:=,

IrAcceleration:=,
IrDeceleration:=,

bCommandAborted =>,

IrCoveredPhaseShift =>);

® |nputs
Data Setting Value
Name Function T (Default Timing to Take Effect
ype
Value)
The instruction will be when True/False
bExecute bExecute changes from False BOOL -
(False)
to True.

. Negative,
IrPhaseShift Phase shift amount betwge*n LREAL positive or 0 When bExecute _turns to
the master and slave axis 0) True and bBusy is False
The max velocity of the phase Positi 0 When bExecute turns to
IrVelocity shift LREAL ositive or True and bBusy is False

" : (0)
(Unit: user unit/s)
The max acceleration of the When bExecute turns to
IrAcceleration phase shift LREAL Positive (0) True and bBusy is False
(Unit: user unit/s?)

. The max deceleration of the o When bExecute turns to
IrDeceleration phase shift LREAL Positive (0) True and bBusy is False
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Data Setting Value
Name Function Tvpe (Default Timing to Take Effect
yp Value)
(Unit: user unit/s?)
The max jerk value of the When bExecute turns to
Irderk phase shift LREAL Positive (0) | True and bBusy is False
(Unit: user unit/s®)

*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.

e Outputs

Name Function Data Type Output Range (Default Value)

True when the
phase
compensation is
complete

bDone BOOL True/False (False)

True when the
bBusy instruction is BOOL True/False (False)
running

True when the
bCommandAborted instruction is BOOL True/False (False)
interrupted

bError True when an error BOOL True/False (False)
occurs

Record the error
code when an error
ErrorlD occurs. Refer to DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Appendix for error
code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
bDone e  When the phase shift of the master | ®  When bExecute changes to False
and slave axis reaches the target e  When bError turns to True
When bExecute changes to False
bBusy e \When bExecute changes to True When bError turns to True
e  When this instruction is interrupted e When bExecute changes to False
by another instruction e If bExecute is False and
e  When this instruction is interrupted bCommandAborted turns to True,
bCommandAborted by MC_Stop bCommandAborted will be True for
only one cycle and then immediately
turn to False.
bError ¢ Whep an error occurs during e  When bExecute turns from True to
running or the input value of the F )
ErrorlD . L alse (ErrorID code is cleared)
o instruction is incorrect.

= Timing Diagram of Output Parameter Changes
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bExecute _J
bDone : : : j T : :
bBusy 5 5 J !
bCommand Aborted E i
bError
® Inputs/Outputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Master | SPecifiesthe | s REF SM3* | AXIS_REF_SM3 | When bExecute turns to True
master axis.
Slave Sgisg"::‘( it:e AXIS_REF_SM3* | AXIS_REF_SM3 | When 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 only available for DL_MotionControl V1.3.4.0 or later.
m  This function block is not available in PLC simulation mode.

= This function block can only be used with DMC_Gearln, DMC_Camin, DMC_GearInPos, and
DMC_CombineAxis.

= When bExecute 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 IrPhaseShift 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.

m  The position of master axis remains unchanged while DMC_PhasingAbsolute acts on the slave axis.
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MC_MoveVelocity

Execute

Invelocity |

Command Aborted

DMC_Gearin

bExecute |

blnGear I

bBusy |

bCommand Aborted

DMC_PhasingAbsolute |

bDone

bBusy

bExecute

Position
Master
Slave
[ J—
Velocity
Master
- 100

Slave D_/_

OBNUOUS MOBOR(S)

Master State MachineJ

NOCIONZed motans)

Slave State Machine |

fandetily)

m  DMC_PhasingRelative can only be used when the state is under Synchronized motion.

m  When DMC_PhasingRelative is running, the state of slave axis will remain at Synchronized motion.

m  Place DMC_PhasingRelative before DMC_Camlin to ensure that the phase compensation is correct.

® Troubleshooting

= When an error occurs during the execution of instructions or the axes enter “Errorstop” state, bError
changes to True and the axes stop running. To confirm the current error state, see the error code in

ErrorID.

e Example

m  This example illustrates the motion mode and track of DMC_PhasingRelative during execution.

¢ \Variable declare
PROGRAM example_phasingREL
VAR

PowerX: MC_Power;
PowerY: MC_Power;
MoveVelocity: MC_MoveVelocity;
Gearln: DMC_Gearln;
PhasingRel: DMC_PhasingRelative;
stage: UINT := 0;
TaskCnt: UINT :=0;
END_VAR

¢ Program
PowerX(Axis := AxisX);
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PowerY(Axis := AxisY);
MoveVelocity(Axis := AxisX);
Gearln(Master := AxisX, Slave := AxisY);
PhasingRel(Master := AxisX, Slave := AxisY);
CASE stage OF
0:
PowerX.bDriveStart := TRUE;

PowerX.bRegulatorOn := TRUE;
PowerX.Enable := TRUE;

PowerY.bDriveStart := TRUE;

PowerY.bRegulatorOn := TRUE;

PowerY.Enable := TRUE;

IF (PowerX.Status AND PowerY.Status) THEN
stage = 1;

END_IF

Gearln.MasterValueSource := DMC_SOURCE.dmcCommandedValue;
Gearln.RatioNumerator := 1;
Gearln.RatioDenominator := 1;
Gearln.IrAcceleration := 4000;
Gearln.IrDeceleration := 4000;
Gearln.Irderk := 10;
Gearln.bExecute := TRUE;
IF (Gearln.bInGear) THEN
TaskCnt := TaskCnt + 1;
IF TaskCnt = 1000 THEN
stage := 2;
END _IF
END_IF

MoveVelocity.Velocity := 1000;
MoveVelocity.Acceleration := 1000;
MoveVelocity.Deceleration := 1000;
MoveVelocity.Jerk := 10;
MoveVelocity.Direction := MC_DIRECTION.current;
MoveVelocity.Execute := TRUE;
IF (MoveVelocity.InVelocity) THEN

stage = 3;
END_IF

PhasingRel.bExecute := FALSE;
stage :=4;
TaskCnt := 0;

PhasingRel.IrPhasingShift := 5000;
PhasingRel.IrVelocity := 2000;
PhasingRel.IrAcceleration := 8000;
PhasingRel.IrDeceleration := 8000;
PhasingRel.IrJerk := 100000;
PhasingRel.bExecute := TRUE;
IF (PhasingRel.bDone) THEN
TaskCnt := TaskCnt + 1;
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IF TaskCnt = 1000 THEN
stage := 5;
END_IF
END_IF

PhasingRel.bExecute := FALSE;
stage = 6;
TaskCnt :=0;

PhasingRel.IrPhasingShift := -5000;
PhasingRel.IrVelocity := 2000;
PhasingRel.IrAcceleration := 8000;
PhasingRel.IrDeceleration := 8000;
PhasingRel.IrJerk := 100000;
PhasingRel.bExecute := TRUE;
IF (PhasingRel.bDone) THEN
TaskCnt := TaskCnt + 1;
IF TaskCnt = 1000 THEN
stage := 3;
END_IF
END_IF
END_CASE

Timing Diagram

RTYEE

.é

.......

0000

s

3

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 the 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.
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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.

2.2.21 DMC_GroupEnable

® Supported Devices: AX-series motion controller

DMC_GroupEnable switches the axis group state from GroupDisable to GroupStandby.

FB/FC Instruction Graphic Expression

DMC_GroupEnable

—AxisGroup bDaneg
FB DMC_GroupEnab|€ —bExecute bBusy
bErrar
ErrorID

ST Language

DMC_GroupEnable_instance(
AxisGroup: =,

bExecute: =,

bDone=> ,

bBusy=>,

bError=>,

ErrorlD=> ) ;

® |nputs

Data Setting Value

Name Function
Type (Default Value)

Timing to Take Effect

The instruction will be run
bExecute when bExecute changes BOOL True/False (False) -
from False to True.

® Outputs
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Name Function Data Type Output range (Default Value)
bDone True when the instruction is completed BOOL True/False (False)
bBusy 'rl'urﬁe when the instruction is triggered to BOOL True/False (False)
bError True V\(hen an error occurs in execution BOOL True/False (False)

of the instruction

Record the error code when an error . DMC ERROR
ErrorlD occurs. Refer to Appendix for error code | DPMC_ERROR (DMC_NO_ERROR)

descriptions. -

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
bDone will change to False after
bDone When the instruction is completed remaining True for one cycle when
bExecute is False but bDone changes
to True.
When bDone turns to True
bBusy When bExecute changes to TRUE When bError turns to True
When an error occurs during running or
bError (ErrorID) the input value of the instruction is When bExequte turns from True to False
. . (Error Code is cleared)
incorrect (Error code is recorded)

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

EmorlD

|

T

1

ml

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou Specify the DMC_AXIS_ DMC_AXIS_ When bExecute turns to True and
P axis group. GROUP_REF* GROUP_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
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m  First, add axes to SoftMotion General Axis Pool in the project. In this example, six virtual axes have been
established, i.e. AxisX, AxisY, AxisZ, AxisA, AxisB and AxisC.

Devices > 1 X
=5 DM Moveliroulardbsolute -
= m Device
=2l PLC Logic

+-IC} Application
=" softMotion General Axis Pool
&7 AxisX (SM_Drive_Virtual)
& Axisy (SM_Drive_Virtual)
&7 AxisZ (SM_Drive_Virtual)
&7 Axish (SM_Drive_virtual)
& AxisB (SM_Drive_Virtual)
&7 AxisC (SM_Drive_virtual)

m  Right-click Device in the project and then choose “Add Device”.

Devices * o X
=] DMC MoveCradardbsolute =
= m Device % cut
=&l pc| ¢ Y
e Copy
5% soff [ Paste
& | ¥ Delete
g Refactoring 3
& Properties...
g i Add Object 3
) Add Folder...
| Add Device... |I
Update Device...
[ EditObject
Edit Object with...
Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...
%y  Online Config Mode...
Reset Origin Device [Device]
Simulation
T

= After right-clicking Device and selecting Add device, find DMC_ Axis_Group and then click Add
Device.
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[ add Device X
Name
Action
(@) Append device (O) Update device
|S(Iing for a fulltext search | Vendor | <Al vendors> ~
Mame Wendar Version  Description

= m Miscellaneous
ﬂj DMC_Axis_Group Delta Electronics, Inc. 0.2.2.0 Axis Group Module that support PLC open pi
+ m Fieldbuses

< >

Group by category [] Display all versions (for experts only) [ ] Display outdated versions

m MName: DMC_Axis_Group ~
Vendor: Delta Electronics, Inc.
Categories: -
Version: 0.2.2.0 ﬁl
Order Humber: N/A v =k

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

Once DMC_Axis_Group (DMC_Axis_Group) appears in Device, it indicates that adding the axis group
is successful.

Devices > o X
=[] DMC_MoveCireularAbsolute >
= [T) pevice (CODESYS SoftMotion Win V3 x64)
=-E10 pLC Logic

+ C} Application

| Uj DMC_Axis_Group (DMC_Axis_Group) I
=& SoftMotion General Axis Pool

& AxisX (5M_Drive_Virtual)

& AxisY (SM_Drive_Virtual)

rﬁ) AxisZ (SM_Drive_Virtual)

&’ AxisA (SM_Drive_Virtual)

& AxisB (SM_Drive_Virtual)

& AxisC (SM_Drive_Virtual)

Click DMC_Axis_Group setting page and then select AxisGroup Parameters item. In the Parameter
column, AxisX—AxisC represent axes 1-6 in the axis group. Fill in the value field of the Axis X—Axis C
with the names of the previously created virtual axes “AxisX"—“AxisC”, as shown in the red box below.
The axis group in this example uses 6 axes, AxisX, AxisY, AxisZ, AxisA, AxisB and AxisC.

1 DMC_Axis_Group X

AxisGroup Parameters Parameter Type Value Default.. Unit  Description
AdaGroup 10 Happing # Aws X STRING mnsx il The name of X-coordinate Axis in Axis Group
L STRING Aoos i The name of ¥-coordnate Axis in Axis Group
AsisGrop IEC Objects LT STRING “awisT = The name of Z-cogrdnate Axis in Axis Group
# Aus A STRING “RosA i The name of the: Ist following Axis in Axis Group
Status ® rosB STRING “AisEf = The name of the 2nd following Axis in Axis Group
# AuisC STRING BadisC 5 The name of the 3rd folowing Auxis in Asxis Group
Information # Ramp Type Enumeration of BYTE 5 Curve 5 Curve The Ramp Type of the Axis Group
# Max Welocity Limit LREAL 1000000 1000000 The Max Velocty Limit of the Axic Groug. (Zero means na limit)
# Max Acceleration Limit LREAL 2000000 2000000 The Max Aeceleration Limit of the Axiz Group. (Zere means no lmit)
# Max Deceleration Limit LREAL 2000000 2000000 The Max Deceleration Limit of the Axis Group. (Zere means na kmit)
# Max Jerk Limit (Reserved) LREAL ] o The Max Jerk Limit of the Axis Group. (Zero means no imit)

AxisX—AxisC in the AxisGroup Parameters represent the axes 1-6 in the axis group respectively, which
denotes a 6D space, i.e. coordinate axes X, Y, Z, A, B and C. No value is required for the coordinate axis
which is not set.

If the Value field for axes in the AxisGroup Parameters is not filled in with the names of axes, no error will
occur when DMC_GroupEnable has started. 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.
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m If there are same axis names or invalid axis names in the Value field for axes in the AxisGroup

Parameters, an error will occur when DMC_GroupEnable is run.

m At least one axis is specified in the Value field for axes in the AxisGroup Parameters. Otherwise, an error

will occur when DMC_GroupEnable is run.

m  Whether the specified single axis is in Standstill state or not will not be judged when DMC_GroupEnable
is run. After the axis group is created, the state of the axis group will be switched from GroupDisable to
GroupStandby and the axes in the axis group will maintain the current state.

= If axes in the group are in ErrorSTOP state, the axis group state will change from
GroupDisable->GroupStandby->GroupErrorStop.

m  For more details on axis states, refer to Axis State Transitions in AX-3 Series Operation Manual.

® Troubleshooting

m  When an error occurs during the execution of the instruction, bError will change to True and the axes will
stop running. Refer to ErrorlD (Error Code) to address the problem.
m  For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Example

m  Based on the limitation of the number of axes for simultaneous motion and the actual demand of axes,
DMC_GroupEnable switches the axis group state from GroupDisable to GroupStandby for the upcoming

axis group motion.

Devices -

7 x

=[5 DMC_GroupEnable
= m Device
=& pLC Logic
+-1C} Application

=& SoftMotion General Axis Pool
& Axis1 (SM_Drive_Virtual)
& Axis2 (SM_Drive_Virtual)
& mais3 (SM_Drive_Virtual)
& Axis4 (SM_Drive_Virtual)
&7 Axis5 (SM_Drive_Virtual)
& Axiss (SM_Drive_Virtual)

ﬂj DMC_Axis_Group (DMC_Axis_Group)

[T pMC_axis_Group X

AxisGroup Parameters Parameter Type
@ Ais X STRING
AxisGroup If0 Mapping & Axis Y STRING
Axis 7 STRING
AxisGroup IEC Objects ® Axs
& Axis A STRING
Status % Axis B STRING
B Auis C STRING
Information @ Ramp Type
$ Max Velodity Limit LREAL
# Max Acceleration Limit LREAL
% Max Deceleration Limit LREAL
@ Max Jerk Limit (Reserved) LREAL

Enumeration of BYTE

Value
‘Axis1’
‘AxisZ'
‘Axis3'
‘Axisd

S Curve
1000000
2000000
2000000

Q

Defaul..

S Curve
1000000
2000000
2000000

0

Unit

Description

The name of X-coordinate Axisin Axis Group

The name of Y-coordinate Axis in Axis Group

The name of Z-coordinate Axis in Axis Group

The name of the 1st following Axis in Axis Group

The name of the 2nd following Axis in Axis Group

The name of the 3rd following Axis in Axis Group

The Ramp Type of the Axis Group

The Max Velocity Limit of the Axis Group. (Zero means no limit)

The Max Acceleration Limit of the Axis Group. (Zero means no limit)
The Max Deceleration Limit of the Axis Group. (Zero means na limit)
The Max Jerk Limit of the Axis Group. (Zere means no limit)

DMC GroupEnable O

EN

DMC GroupEnable

DMC Zxis Group ——|AxisGroup
group exe —bExecute

ERC

bDone
bBusy
bError

ErrorID

—group_done
—group_ busy
[— group error
—group_errorlD

1. Before the absolute interpolation motion of Axis1— Axis4 is performed, create Axis1-Axis4 first, add them to
the axis group DMC_Axis_Group and then input Axis1-Axis4 in the Value field for Parameter AxisX—AxisA in

the setting page.

2. Use DMC_GroupEnable to create the axis group first before Axis 1-Axis 4 perform the absolute interpolation
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of simultaneous motion of four axes.

3. DMC_GroupEnabile 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 maintain current state.

4. When DMC_GroupEnable is run after the axis group is created, no error occurs and the axes enter Standstill
state. Then the axis group DMC_Axis_Group can be used for the interpolation of simultaneous motion.
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2.2.2.2 DMC_GroupDisable
® Supported Devices: AX-series motion controller
DMC_GroupDisable sets the state of an axis group to GroupDisable.
FB/FC Instruction Graphic Expression
DMC_GroupDisable
—AxisGroup bDonef—
FB | DMC_GroupDisable et pRusyf—
ErrorlDf—

ST Language

DMC_GroupDisable_instance(

AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=> ) ;
® Inputs
Setting Value
Name Function -II:_)ata Timing to Take Effect
ype (Default Value)
The instruction will be run when
bExecute bExecute changes from False to BOOL True/False (False) | -
True.
® Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is BOOL True/False (False)
completed
bBusy ;I;:liﬁnWhen the instruction is triggered BOOL True/False (False)
bError | [TU€ When an error occurs in BOOL True/False (False)
execution of the instruction
Record the error code when an error
. . DMC_ERROR
ErrorlD occurs. Ref.er'to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

341




AX Series Motion Controller Instructions Manual Chapter 2

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False

When bExecute turns to False
bDone will change to False after

bDone e When the instruction is completed remaining True for one cycle when
bExecute is False but bDone changes
to True.
When bDone turns to True
bBusy e When bExecute changes to TRUE. When bError turns to True
e When an error occurs during running or When bExecute turns from True to False
bError (ErrorID) the input value of the instruction is (Error Code is cleared)

incorrect (Error code is recorded)

= Timing Diagram of Output Parameter Changes

bExecute:

]

Error D

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. Specify the DMC_AXIS When bExecute turns to
AxisGroup axis group. GROUP_REF* DMC_AXIS_GROUP_REF 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

= When this instruction is run 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 on axis states, refer to Axis State Transitions.

® Troubleshooting

= When an error occurs during the execution of the instruction, bError will change to True and the axes will
stop running. Refer to ErrorlD (Error Code) to address the problem.
m  For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Example

342



AX Series Motion Controller Instructions Manual Chapter

2

m  Switch the axis group state from GroupStandby to GroupDisable.

DMC_ GroupDisable_ 0
DMC GroupDisable

EN ENHO
DMC Axis Group —= AxisGroup bDone — groupdis_done
groupdis_ exe —bExecute bBusy — groupdis busy

bError —groupdis_error
ErrorID —groupdis errorID

¢ This instruction enables the group axis DMC_Axis_Group specified by AxisGroup to enter the
GroupDisable state.

¢ DMC_GroupDisable is run when groupdis_exe (bExecute) changes to true. When groupdis_done
(bDone) changes to true, it indicates that DMC_Axis_Group axis group has successfully entered
GroupDisable state.
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2.2.2.3 DMC_GroupReadParameter
® Supported Devices: AX-series motion controller
DMC_GroupReadParameter reads axis group parameters.
FB/FC Instruction Graphic Expression
DMC_GroupReadParameter
—AxisGroup bvalid—
FB | DMC_GroupReadParameter TJpEnable - e
vatue—
ST Language
DMC_GroupReadParameter_instance(
AxisGroup: =,
bEnable: =,
Parameter: =,
bValid=> ,
bBusy=>,
bError=>,
ErrorlD=> ,
IrValue=>);
® Inputs
Setting Value Timing to
Name Function Data Type
(Default Value) Take Effect
The instruction
is enabled
bEnable when bEnable BOOL True/False (False) -
changes from
False to True.
Whew the
function
block
bEnable is
Set the « | True, the
Parameter | parameter to be | DMC_GROUP_PARAMETER’ DM%;C%RA?AU;;;APRA%%;ER setting
written. ( - - ) parameter
of
Parameter
will be
updated.
*Note: DMC_GROUP_PARAMETER: Enumeration (Enum)
B Name Function
Value
16 PARAM_RAMP_TYPE Velocity ramp type
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S\;aatﬂ:;g Name Function
17 PARAM_MAX_VELOCITY_LIMIT Max. velocity limit
18 PARAM_MAX_ACCELERATION_LIMIT Limit on max. acceleration
19 PARAM_MAX_DECELERATION_LIMIT Limit on max. deceleration
21" PARAM_PLANNING_PRIORITY Zﬁg‘;ﬁ:‘g’e:fmp planning is
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 g'{;’i‘a’:b'e correction range of

*Note:

1. DL_MotionControl Version 1.2.0.0 and later supports the above features.

2. Refer to DMC_GroupWriteParameter for setting parameter values.

® Outputs
Name Function Data Type Output range (Default Value)
bValid True when the output value is valid BOOL True/False (False)
bBusy ;I'JrL:e when the instruction is triggered to BOOL True/False (False)
bError True V\(hen an error occurs in execution BOOL True/False (False)
of the instruction
Record the error code when an error X DMC ERROR
ErrorlD occurs. Refer to Appendix for error code | DMC_ERROR™ (DMC_NO_ERROR)
descriptions. - T
I'Value Read parameter value LREAL*? Positive, negative , or 0 (0)
*Note:

1. DMC_ERROR: Enumeration (Enum)
2. No matter what number type of the original parameter type is (including ENUM), the read parameter
will be expressed as LREAL.

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bValid e When bEnable turns to True, and the When bEnable turns to False
output pin IrValue is valid When bError turns to True
When bValid turns to True
bBusy e When bEnable turns to True When bError turns to True
bError e When an error occurs during running or o When bEnable turns to False (Clear the
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Name Timing for shifting to True Timing for shifting to False
the input value of the instruction is error code recorded in ErrorlD)
ErrorlD incorrect (error code is recorded in
ErrorID)
IrValue e Continuously update the value when e Continuously update the value when
bEnable is True. bEnable is True.

= Timing Diagram of Output Parameter Changes

bE nable

bvalid

bBusy

BE mor

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou ige:)'(fé DMC_AXIS_ DMC_AXIS_ | When bEnable turns to True, and
P aroup GROUP_REF* GROUP_REF | bBusy is False

*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 of the ENUM type, the read parameter will be its corresponding number.

® Troubleshooting

m  When an error occurs during the execution of the instruction, bError changes to True and axes stops
running. To confirm current error state, see the error code in ErrorID.
m  For error codes and corresponding trouble shootings, refer to Appendix for error code descriptions.

e Example

m  This example shows how to directly use DMC_GroupReadParameter to read axis group parameters.

DMC_GroupReadParameter_0

EN

DelteAxisGroup —HAxisGroup
—|bEnable
DMC_GROUP_PARZMETER.PARAM MAX VELOCITY LIMIT —Parameter

DMC_GroupReadParameter

ENO——
bValid —
bBusy —
bError —
ErrorId
1rValue [~
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2.2.2.4 DMC_GroupWriteParameter

® Supported Devices: AX-series motion controller

DMC_GroupWriteParameter writes axis group parameters.

FB/FC

Instruction

Graphic Expression

DMC_GroupWriteParameter
AxisGroup

FB | DMC_GroupWriteParameter e

Parameter
Irvalue

bDone
bBusy
bError|
Errorld

T

ST Language

DMC_GroupWriteParameter_instance(

AxisGroup: =,
bExecute: =,
Parameter: =,
Ir'Value: =,
bDone=>,
bBusy=>,
bError=> |
ErrorlD=>);
® Inputs
Name Function Data Type Setting Value Timing to Take
(Default Value) Effect
The instruction
will be run when
bExecute | bExecute BOOL True/False (False) -
changes from
False to True.
Whew the function
Set the DMC_GROUP_PAR | block bExeculte is
Parameter | parameter to be DMC_GROUP_PARAMET AMETER True, the setting
i ER™ (PARAM_RAMP_TY | parameter of
written .
PE) Parameter will be
updated.
When the function
block bExecute turns
IFValue The va_Iue to be LREAL" Positive, negative , or | to True, the setting
written 0(0) parameter of
Parameter will be
updated.
*Note:

1. No matter what number type of the original parameter type is (including ENUM), the read parameter will be
expressed as LREAL.

2. DMC_GROUP_PARAMETER: Enumeration (Enum)
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S\?;:ng Name Function
16 PARAM_RAMP_TYPE Velocity ramp type
17 PARAM_MAX_VELOCITY_LIMIT Max. velocity limit
18 PARAM_MAX_ACCELERATION_LIMIT Limit on max. acceleration
19 PARAM_MAX_DECELERATION_LIMIT Limit on max. deceleration
21" PARAM_PLANNING_PRIORITY Zﬁg’rftiitge[fmp planning is
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 Allowaple correction range of

*Note: DL_MotionControl Version 1.2.0.0 and later supports the above features.

m  Parameter Values

Data Type Value (Default Value) Description
0: Trapezoid
0:T idal
PARAM_RAMP_TYPE 1:S_Curve rapezoidal cirve
- - - 1: S curve
(0)
0: Velocity
0: Velocity first
PARAM_PLANNING_PRIORITY | 1: Acceleration Clocly ISt
- - 1: Acceleration first
(0)
e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the parameter is written BOOL True/False (False)
bBusy 'rI'J;Je when the instruction is triggered to BOOL True/False (False)
bError True when an instruction error occurs BOOL True/False (False)
Record the error code when an error . DMC ERROR
ErrorlD occurs. Refer to Appendix for error code | DMC_ERROR (DMC_NO_ERR)
descriptions. -~

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True

Timing for shifting to False

bDone e When the parameter is written

° When bEexcute turns to False
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Name Timing for shifting to True Timing for shifting to False
e  When bError turns to True
bBUS e  When bExexcute turns to True e When bDone turns to True
y e  When bError turns to True
bError e When an error occurs during running or e  When bEexcute turns to False (clear
the input value of the instruction is the error code recorded in ErrorlD)
ErrorlD incorrect (error code is recorded in
ErrorID)

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

Inputs/Outputs

Name Function

Data Type

Setting Value

Timing to Take Effect

Specify
AxisGroup the axis
group.

DMC_AXIS_
GROUP_REF*

DMC_AXIS_
GROUP_REF

When bExecute turns to True, and
bBusy is False

*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

m  [f the parameter to be write is of the ENUM type, set IrValue as the corresponding number.

Troubleshooting

= When an error occurs during the execution of the instruction, bError changes to True and axes stops
running. To confirm current error state, see the error code in ErrorID.
m  For error codes and corresponding trouble shootings, refer to Appendix for error code descriptions.

Example

m  Refer to the programming example of DMC_GroupReadParameter.
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2.2.2.5 DMC_GroupReadStatus
® Supported Devices: AX-series motion controller
DMC_GroupReadStatus reads the state of an axis group.
FB/FC Instruction Graphic Expression
DMC_GroupReadStatus
—{AxisGroup bvalid
—bEnable bBusy
bError
ErrorID
bGroupMoving
bGroupHoming
FB | DMC_GroupReadStatus bGroupErrorstop
bGroupStandby

bGroupStopping|
bGroupDisabled
bConstantVelodty
bAccelerating
bDecelerating|

bInPosition

ST Language

DMC_GroupReadStatus_instance(
AxisGroup: =,
bEnable: =,

bValid=> ,

bBusy=>,

bError=>,

ErrorlD=> ,
bGroupMoving=>,
bGroupHoming=>,
bGroupErrorStop=> ,
bGroupStandby=>,
bGroupStopping=>,
bGroupDisabled=>,
bConstantVelocity=> ,
bAccelerating=> ,
bDecelerating=> ,
blnPosition=>) ;

® Inputs
Setting Value
Name Function e Timing to Take Effect
Type (Default Value)
The instruction is enabled
bEnable when bEnable changes BOOL True/False (False) -
from False to True.
® Outputs
Name Function Data Type ST R (EEE
Value)
bValid True when the output values are BOOL True/False (False)
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Name Function Data Type QLI e (DL
Value)
valid
bBusy tTr[;‘gee"r":c‘f't‘ot:‘jn'”S“”Ct'°” s BOOL True/False (False)
True when an error occurs in
bError execution of the instruction BOOL True/False (False)
Record the error code when an
. . DMC_ERROR
ErrorlD error occurs. Refer to Appendix DMC_ERROR -~
for error code descriptions. (DMC_NO_ERROR)
bGroupMoving gg%r’;&g\m% axis group state is BOOL True/False (False)
bGroupHoming gg%y;ﬁgr;?ﬁgams group state is BOOL True/False (False)
True when the axis group state is
bGroupErrorStop bGroupErrorStop BOOL True/False (False)
True when the axis group state is
bGroupStandby bGroupStandby BOOL True/False (False)
bGroupStopping ggﬁy;g%;ﬁ@ms group state is BOOL True/False (False)
. True when the axis group state is
bGroupDisabled bGroupDisabled BOOL True/False (False)
bConstantVelocity I;l:]it\;vzf Cetlr;?:i?yms group runs at a BOOL True/False (False)
bAccelerating ;(r:lézl\évg?gsthe axis group BOOL True/False (False)
bDecelerating g;ucilvgraigsthe axis group BOOL True/False (False)
binPosition True when the axis group reaches BOOL True/False (False)
the target position

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

keeps updating its value

Name Timing for shifting to True Timing for shifting to False
bValid e When bEnable is True and other axis|® When bEnable turns to False
group state outputs are valid e When bError turns to True
When bEnable turns to False
bBusy e When bEnable changes to TRUE When bError turns to True
e When an error occurs during running or
bError (ErrorlD) the input value of the instruction is When bEnapIe turns from True to False
h . (Error Code is cleared)
incorrect (Error code is recorded)
e When bEnable is True and the output
bGroupMovin e When bEnable is True and the output|  keeps updating its value
P 9 keeps updating its value When bEnable turns to False
When bError turns to True
. e When bEnable is True and the output
bGroupHoming e When bEnable is True and the output keeps updating its value

When bEnable turns to False
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Name Timing for shifting to True Timing for shifting to False
When bError turns to True
When bEnable is True and the output
When bEnable is True and the output keeps updating its value
bGroupErrorStop keeps updating its value When bEnable turns to False
When bError turns to True
When bEnable is True and the output
When bEnable is True and the output|  keeps updating its value
bGroupStandby keeps updating its value When bEnable turns to False
When bError turns to True
When bEnable is True and the output
bGroupStonpin When bEnable is True and the output|  keeps updating its value
pstopping keeps updating its value When bEnable turns to False
When bError turns to True
When bEnable is True and the output
. When bEnable is True and the output keeps updating its value
bGroupDisabled keeps updating its value When bEnable turns to False
When bError turns to True
When bEnable is True and the output
, When bEnable is True and the output|  keeps updating its value
bConstantVelocity keeps updating its value When bEnable turns to False
When bError turns to True
When bEnable is True and the output
bAcceleratin When bEnable is True and the output| keeps updating its value
9 keeps updating its value When bEnable turns to False
When bError turns to True
When bEnable is True and the output
bDeceleratin When bEnable is True and the output| keeps updating its value
9 keeps updating its value When bEnable turns to False
When bError turns to True
When bEnable is True and the output
binPosition When bEnable is True and the output|  keeps updating its value
keeps updating its value When bEnable turns to False
When bError turns to True

m  Timing Diagram of Output Parameter Changes
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bEnable

bValid

bBusy

bError

ErrorlD

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou Specify the DMC_AXIS_ DMC_AXIS_ When bEnable turns to True and bBusy
P axis group. GROUP_REF* GROUP_REF 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

m  DMC_GroupReadStatus can be used to read the state of an axis group.

® Troubleshooting

= When an error occurs during the execution of the instruction, bError will change to True and the axes will
stop running. Refer to ErrorlD (Error Code) to address the problem.

m  For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Example

m  The example shows how DMC_GroupReadStatus is used to read the current state of the specified axis

group.

Devices - 0 X

= 2 OMC_GroupEnable b
= _'j Device

=B}l P.CLogic
+ (L} Application
H oMC_axis_Group (DMC_Axis_Group)
= "3 SoftMation General Axis Pool
.D-J Axis 1 (SM_Drive _Virtual)
& Axis2 (5M_Drive_Virtual)
& Axis3 (5M_Drive_Virtual)
& Axis4 (SM_Drive_Virtual)
&P AxisS (SM_Drive_Virtual)
& Axish (SM_Drive_Virtual)
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DMC_GroupReadStatus_0

DMC_RAxis_Group —
groupsTatus_en —

DMC GroupReadStatus

EN ERO/
Rl sGroup bValid —groupstatus_valid
bEnable bBusy —groupstatus_busy

bError

ErrorlD
bGroupMoving
bGroupHoming
bGroupErrorStop
bGroupStandby
bGroupStopping
bGroupDisabled
bConstantVelocity
biccelerating
bDecelerating
bInPosition

— groupstatus_error
—groupscatus_srrorlD
= gICUpStatus_moving

— groupstatus_homing

T QICURSTATLS SrroratTop
—groupatatus_standby
— groupstatus_stopping
—groupatatus_disabled
— groupatatus_welocity
— qroups:nnus_acc

— groupstatus_dec

— groupatacus_inpos

¢ Add DMC_Axis_Group in Device.

¢ 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.
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2.2.2.6 DMC_GroupReadError
® Supported Devices: AX-series motion controller
DMC_GroupReadError reads axis group errors.
FB/FC Instruction Graphic Expression
DMC_GroupReadError
—|AxisGroup bvalid—
—1bEnable bBusy—
FB | DMC_GroupReadError —
ErrorlDf—
GroupErrorlDf—
ST Language
DMC_GroupReadError_instance(
AxisGroup: =,
bEnable: =,
bValid=>,
bBusy=>,
bError=>,
ErrorlD=> ,
GroupErrorID=>) ;
® Inputs
Setting Value
Name Function DR Timing to Take Effect
Type (Default Value)
The instruction is enabled
bEnable when bEnable changes BOOL True/False (False) -
from False to True.
® Outputs
Name Function Data Type e leanlg:)(Default
bValid True when the output value is valid BOOL True/False (False)
bBusy True when the instruction is BOOL True/False (False)
triggered to run
bError True when an error occurs in BOOL True/False (False)
execution of the instruction
Record the error code when an . DMC ERROR
ErroriD error occurs. Refer to Appendix for | DMC_ERROR (DMC_NO_ERROR)
error code descriptions. -7
GroupErrorlD When the axis group is in DMC_ERROR DMC_ERROR
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Name

Function

Data Type

Output range (Default
Value)

ErrorStop state, the output shows
an error code for the current axis
group. Refer to Appendix for error
code descriptions.

(DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bValid When bEnable is True and the When bEnable turns to False

output value is valid When bError turns to True

. When bEnable turns to False

bBusy When bEnable s True When bError turns to True

When an error occurs during

running or the input value of the When bEnable turns from True to
bError instruction is incorrect (Error code False. (Both the error code in ErrorlD
(ErrorID) is recorded in ErrorlD and axis and axis group error code in

group error code is recorded in GroupErrorlID are cleared)

GroupErrorID)

When bEnable is True and the When bEnable is True and the output

GroupErrorID

output keeps updating

keeps updating

= Timing Diagram of Output Parameter Changes

bEnzble
bvalid
bBusy
bError |
EmorD [ ]
;
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
AxisGrou Specify the DMC_AXIS DMC_AXIS_ When bEnable turns to True and bBusy
P axis group. GROUP_REF* GROUP_REF 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

m  DMC_GroupReadError can be used to read axis group errors.
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m  The value of GroupErrorID is 0 if no axis group error occurs.

Troubleshooting

= When an error occurs during the execution of the instruction, bError will change to True and the axes will
stop running. Refer to ErrorlD (Error Code) to address the problem.
m  For error codes and corresponding troubleshooting, refer to Appendix in this manual.

Example

m  The example shows how DMC_GroupReadError is used to read an axis group error after the axis group

is created.
Devices v+ o X
=) DMC_GroupEnable -
= ({J Device
=& PLC Logic

+ L} Application
{J pMc_Axis_Group (DMC_Axis_Group)
=2 SoftMotion General Axis Pool
& Axis1 (SM_Drive_Virtual)
& Axis2 (SM_Drive_Virtual)
& Axis3 (SM_Drive_Virtual)
& Axis4 (SM_Drive_Virtual)
& AxisS (SM_Drive_Virtual)
& Axis6 (SM_Drive_Virtual)

DMC_Grou

pReadError_0

EN
DMC_Axis_Group ——AxisGroup
groupreaderr_en — bEnable

DMC GroupReadError

ENO

bValid
bBusy
bError
ErrorID
GroupErrorID

— groupreaderr_valid

— groupreaderr_busy

— groupreaderr_error

— groupreaderr_errorlID

— groupreaderr_grouperrorID

¢ Add DMC_Axis_Group in Device.

¢ When groupreaderr_valid (bValid) changes to True after groupreaderr_en (bEnable) changes to True,
DMC_GroupReadError reads the state of the axis group DMC_Axis_Group via its output.
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2.2.2.7 DMC_GroupReset
® Supported Devices: AX-series motion controller
FB/FC Instruction Graphic Expression
DMC_GroupReset
—AxisGroup bDaonef—
FB DMC_GroupReset —pExecute Eggr?r u
ErrorIDf—
ST Language
DMC_GroupReset_instance(
AxisGroup: =,
bExecute: =,
bDone=> ,
bBusy=>,
bError=>,
ErrorlD=> ) ;
® Inputs
Setting Value
Name Function DrE Timing to Take Effect
Type (Default Value)
The instruction will be run
bExecute when bExecute changes BOOL True/False (False) | -
from False to True.
® Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is complete BOOL True/False (False)
bBusy ;I(')I'L:Snwhen the instruction is triggered BOOL True/False (False)
bError True w.hen an error oceurs in BOOL True/False (False)
execution of the instruction
Record the error code when an error
- . DMC_ERROR
ErrorlD occurs. Ref.er'to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing
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Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
When clearing axis group errors is bDon.e .W'” change to False after
bDone complete remaining True for one cycle when
bExecute is False but bDone
changes to True.
When bDone turns to True
bBusy When bExecute changes to TRUE When bError turns to True
When an error occurs during running
bError (ErrorID) or the input value of the instruction is \é\g::en (bEEr;(:rCétc? dt:irgiggrgc;l')rue to
incorrect (Error code is recorded)

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bErmor

Ermor D

=

_
r

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou Specify the DMC_AXIS_ DMC_AXIS_ When bExecute turns to True and
P axis group. GROUP_REF* GROUP_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

m  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.
m  When the axis group enters the GroupStandby state, it indicates that the axis group motion can be
performed.

® Troubleshooting

m  When an error occurs during the execution of the instruction, bError will change to True and the axes will
stop running. Refer to ErrorlD (Error Code) to address the problem.
m  For error codes and corresponding troubleshooting, refer to Appendix of this manual.

359



AX Series Motion Controller Instructions Manual Chapter 2

2.2.2.8 DMC_CamReadTappetStatus

® Supported Devices: AX-series motion controller

DMC_CamReadTappetStatus reads the status of multiple tappets.

FB/FC

Instruction

Graphic Expression

FB

DMC_CamReadTappetStatus

DMC_CamReadTappetStatus

Tappets

bEnable

iTrackID1
iTrackID2
iTrackID3
iTrackID4
iTrackID5
iTrackID6
iTrackID7
iTrackID8

bvalid
bBusy
bError|
ErrorID
bStatusy)
bStatus2}
bstatus3|
bStatus4
bStatuss|
bStatusé|
bStatus7}
bStatuss|

ST Language

Tappets : =,
bEnable : =,
iTrackiD1 : =,
iTracklD2 : =,
iTracklD3 : =
iTracklD4 : =,
iTracklD5 : =
iTracklD6 : =
iTracklD7 : =,
iTracklD8 : =
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
bStatus1 =>,
bStatus2 =>,
bStatus3 =>,
bStatus4 =>,
bStatus5 =>,

DMC_CamReadTappetStatus_instance(

® |nputs

Name

Function Data Type

Setting Value

Timing to Take Effect
(Default Value)

bEnable

The instruction is enabled
when bEnable changes from
False to True.

BOOL

True/False
(True)

iTrackID1

Specify the tappet number. INT

0-512

. When bEnable is True
(0)
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
. . 0-512 .
iTracklD2 Specify the tappet number. INT 0) When bEnable is True
. . 0-512 .
iTracklD3 Specify the tappet number. INT ©) When bEnable is True
. . 0-512 .
iTracklD4 Specify the tappet number. INT ©) When bEnable is True
. . 0-512 .
iTracklD5 Specify the tappet number. INT ) When bEnable is True
. . 0-512 .
iTracklD6 Specify the tappet number. INT ©) When bEnable is True
. . 0-512 .
iTracklD7 Specify the tappet number. INT ©) When bEnable is True
. . 0-512 .
iTrackiD8 Specify the tappet number. INT ©) When 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)
True when the instruction is triggered to
bBusy run BOOL True/False (False)
bError True when an error occurs BOOL True/False (False)
Record the error code when an error . DMC ERROR
ErrorlD occurs. Refer to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions. -7
The status of the tappet specified b
bStatus1 | 15 ckiD1 Ppet sp y BOOL True/False (False)
The status of the tappet specified b
bStatus2 | 0 kD2 ppetsp d BOOL True/False (False)
The status of the tappet specified b
bStatus3 | i115ckiD3 ppetsp d BOOL True/False (False)
The status of the tappet specified b
bStatus4 | 10 ckiD4 ppetsp Y BOOL True/False (False)
The status of the tappet specified b
bStatusd> | . D5 Ppet sp y BOOL True/False (False)
The status of the tappet specified b
bStatusé | i151ckiD6 Ppet sp y BOOL True/False (False)
The status of the tappet specified b
bStatus7 | . D7 Ppetsp y BOOL True/False (False)
The status of the tappet specified b
bStatus8 | . D8 Ppet sp y BOOL True/False (False)

*Note: DMC_ERROR: Enumeration (ENUM)
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= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. When bError turns to True
bValid e  When bEnable turns to True When bEnable turns to False
bBusy e  When bEnable turns to True When bError turns to True
bError e  When an error occurs during running or
the input value of the instruction is When bEnable turns to False
ErrorlD incorrect
bStatus1 e  When the status of the specified tappet When the status of the specified tappet
is True. is False
bStatus? e  When the status of the specified tappet When the status of the specified tappet
is True is False
bStatus3 e  When the status of the specified tappet When the status of the specified tappet
is True is False
bStatus4 e  When the status of the specified tappet When the status of the specified tappet
is True is False
bStatus5 e  When the status of the specified tappet When the status of the specified tappet
is True is False
bStatus6 e  When the status of the specified tappet When the status of the specified tappet
is True is False
bStatus? e  When the status of the specified tappet When the status of the specified tappet
is True is False
bStatus8 e  When the status of the specified tappet When the status of the specified tappet
is True is False

= Timing Diagram of Output Parameter Changes

bE nable

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Tappet signal
Tappets SMC_TappetData SMC_TappetData* When bEnable turns to True
source

*Note: SMC_TappetData (STRUCT): the internal interface between MC_Camin and SMC_GetTappetValue for o
tappet data transmission.
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. Setting range
Name Function Data Type (Default Value)
0: TAPPET_pos (pass in the
positive direction)
Specify the direction in which 1: TAPEt_ET_aIId(passti_n both
a tappet point is passed so positive and negative
ct that there will be an action SMC_CAMTAPPETTYPE directions)
then. 2: TAPPET neg (pass in the
negative direction)
(TAPPET_pos)
0: TAPPETACTION_on (switch
to ON)
1: TAPPETACTION_off (switch
to OFF)
cta Specify the action whenthe | g\, - AMTAPPETACTION | 2: TAPPETACTION. inv (Invert)
tappet point is passed.
3: TAPPETACTION_time (be
ON for a period of time and
then switch to OFF.)
(TAPPETACTION_on)
Specify the delay time before Positi 0
the tappet changes to ON ositve or
dwbelay | nder TAPPETACTION._ time DWORD )
mode.
For how long the tappet is ON Positive or 0
dwDuration | under TAPPETACTION_time DWORD
mode. (0)
i Positive, negative or 0
iGrouplD Specify the track ID of the INT 9
tappet. (0)
Positive, negative or 0
X Tappet position LREAL
(0)
Positive or 0
dwActive The internal variable DWORD 0)

® Function

m  The instruction allows users to watch the states of eight tappets. The tappet number range for iTrackiD1—
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

m  When an error occurs during the execution of the instruction, bError will change to True and the axes will
stop running. Refer to ErrorID (Error Code) to address the problem.
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Example

m  The example explains the motion principle for CamReadTappetStatus.
= Input 1 for iTracklD1, 2 for iTracklD2, 50 for iTracklD3, 4 for iTracklD4, 3 for iTracklD7. No tappet
numbers for iTracklD4, iTracklD6 and iTracklD8 are given and thus there will be no actions on these
tappets.
MC MoveVelocity 0 MC_CamTableSelect_ 0
MC_MoveVelocity MC_CamTableSelect
Haxis InVelocity TRUE Master Done TRUE
Execute Busy Slave Busy
Velocity Commandiborted CamTable Error
Rcceleration Error Exscute ErrorID |- [SHMC_NO_ERR
Deceleraticn ErrorID |- [SHC_NO_ERR Periodic CanTableID [~ CanID
10000 —Jerk MasterAbsolute
1 —Directicn SlavelAbsolute
MC_CamTn_0 DMC_CamReadTappet3tatus_0
TRUE MC_CamTn bnMCﬁCamReadTappe tStatus
—il I!d Ea—
Master —SMaster InSync = MC_CamIn_0.Tappets —=Tappets bValid M=
Slave —51lave Busy = [l = bEnable bEusy =
=Execute Commandiborted = RIS 1 —iTrackIDl pError =~ A0S
[ o ] MasterOffset Error = 2 —iTrackID2 ErrorID |~
[ o ]-SlaveOffset ErrorID — 50 —iTrackID3 bStatusl =
1 —MasterScaling EndOfFrofile ~ [EXED o ]iTrackID4 bStatusz =
1 —SlaveScaling Tappets — 4 —iTrackID5 bStatus3 =
0 —5tartMode [0 ]iTrackiDé bStarusd = BN
CamID —CamTableID 3 —iTracklID7 bStatuss =
[0 ]—velocityDiff 6§ —|iTrackID8 bStaruas =
[ o ]Acceleration bStatusT =
[ o ]-peceleration bStarust = AT
o ]derx
[ o |- TappetEysteresis
= Tappets Setting
Track ID X positive pass  negative pass
L] 1
o 0 invert switch OFF
i 80 switch OFF switch OFF
L] 2
m 180 inwert none
& 50
& 80 switch ON switch OFF
L 3
m 300 invert nore
L] 4
o 270 switch ON switch OFF
&
m  Timing Diagram
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Master Position 180 :

DMC_CamReadTappetStatus
bEnable

bValid

bBusy

T

bStatus3

bStatus4

bStatus5

bStatus6

bStatus7

bStatus8

¢ When bEnable changes to True, DMC_CamReadTappetStatus starts to update the statuses of
tappets.

¢ Take the second output point (bStatus2) for example. The corresponding tappet ID is 2 and the
action is to invert its status when the position 180 is reached.

¢ When bEnable changes to False, the outputs maintain current statuses of tappets.
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2.2.29 DMC_CamReadTappetValue

® Supported Devices: AX-series motion controller

DMC_CamReadTappetValue reads the data of one single tappet.

FB/FC Instruction

Graphic Expression

FB DMC_CamReadTappetValue

CamTable
Master
bEnable
iTrackID

DMC_CamReadTappetValue

bvalid

bBusy

bError|

ErrorlD
IrMasterPos
PasitiveMode|
NegativeMode|

ST Language

DMC_CamReadTappetValue_instance(
bEnable : =,
CamTable : =,
Master: =,

iTrackID: =,

bValid =>,

bBusy =>,

bError =>,

ErrorlD =>,
IrMasterPos =>,
PositiveMode =>,
NegativeMode =>) ;

® |nputs
Setting Value
Name Function DEIE] g Timing to Take Effect
Type (Default Value)
The instruction is
bEnable enabled when bEnable BOOL True/False )
changes from False to (True)
True.
. Specify the ID of the 1-512 .
iTracklD Track to be read. INT 0) When bEnable is True
® Outputs
Name Function Data Type Output range (Default Value)
True when the
bValid outputs are valid. BOOL True/False (False)
True when the
bBusy instruction is BOOL True/False (False)
triggered to run
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Name Function Data Type Output range (Default Value)
bError Igéi:svhen an error BOOL True/False (False)
Record the error
code when an error DMC ERROR DMC_ERROR
ErrorlD occurs. Refer to _
Appendix for error (DMC_NO_ERROR)
code descriptions.
The tappet position
which is
IrMasterPos :;?;;?;?g;ged to LREALJ0..7]2 Positive, negative or 0 (0)"
position (Unit: user
unit)
Specify h g 0: TAPPETACTION_none
pecily the mode 1: TAPPETACTION
for the tappet point . 2 TAPPETACTION_ZPf
PositiveMode | when it is passed in | DMC_CAMTAPPETACTIONJ0..7]? ) -
the positive 3: TAPPETACTION_inv
direction. 4: TAPPETACTION_time
(TAPPETACTION_none)
Soecify th g 0: TAPPETACTION_none
pecify the mode 1: TAPPETACTION
for the tappet point ) 2 TAPPETACTION_g?f
NegativeMode | when it is passed in | DMC_CAMTAPPETACTIONJO..7]2 ’ -
the negative 3: TAPPETACTION_inv
direction. 4: TAPPETACTION_time
(TAPPETACTION_none)
*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
both set to TAPPETACTION_none.

Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. When bError turns to True
bValid e  When bEnable turns to True When bEnable turns to False
bBusy e  When bEnable turns to True e  When bError turns to True
bError e  When an error occurs during running or
the input value of the instruction is | ¢  When bEnable turns to False
ErrorlD incorrect

= Timing Diagram of Output Parameter Changes

367



AX Series Motion Controller Instructions Manual Chapter 2

bEnable

bDone i

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
The specified cam .

CamTable table MC_CAM_REF MC_CAM_REF

When bEnable turns to
The ref True
Master € reference AXIS_REF SM32 | AXIS_REF SM3
master 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.

® Function

m  Atappet table can be set in the Cam table. Multiple tappet points can be set for one Track. 8 tappet
points at most can be read from the same tappet track via the function block.

m  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

= See the meanings of the modes in the following table.

Mode Function Action
TAPPETACTION none No action The ta'ppet 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 Whgn the.master axis passes the point, the tappet is ON for a set
- period of time and then turns OFF.

® Troubleshooting

m  When an error occurs during the execution of the instruction, bError will change to True. Refer to ErrorlD
(Error Code) to address the problem.

e Example
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The example explains the action principle for DMC_CamReadTappetValue and how to read the tappet

data of Track ID 2.

The example explains the action principle for DMC_CamReadTappetValue by reading the tappet data of

Track ID 2.
DMC_CamReadTappetValue_ 0
TRUE DMC CamReadTappetValue
11 BN ENO——
Cam —HCamTable bValid |-
Master —Master bEBusy —
—bEnable bError [~
2 —iTrackID ErrorID [~
lrMasterPos —
PositiveMode —
NegatiwveMode
Setting tappet points
TrackID ¥ positive pass  negative pass
& 1
& 80 switch OFF switch OFF
& 2
& 50 switch ON switch OFF
m 180 none invert
& 50
L} 60 switch ON switch OFF
&

"$ IrMasterPos

T$ IrMasterPos[0]
"$ IrMasterPos[1]
"$ IrMasterPos[2]
%$ IrMasterPos[3]
"$ IrMasterPos[4]
"$ IrMasterPos([s]
"$ IrMasterPos[6]

R$ IrMasterPos[7]
"$ PositiveMode

®$ PositiveMode[0]
"$ PositiveMode[1]
"$ PositiveMode[2]
"$ PositiveMode[3]
%$ PositiveMode[4]
"$ PositiveModel[s]
"$ PositiveModel[s]
# PositiveMode[7]
$ NegativeMode

"$ NegativeMode[0]
%$ NegativeMode[1]
"$ NegativeMode[2]
"$ NegativeMode[3]
F$ NegativeMode[4]
"
"o
"

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

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.
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Track ID MasterPosition Positive Pass Negative Pass
2 50 TAPPETACTION_on TAPPETACTION_off
2 180 TAPPETACTION_none TAPPETACTION_inv

370




AX Series Motion Controller Instructions Manual Chapter 2
2.2.2.10 DMC_CamWriteTappetValue
® Supported Devices: AX-series motion controller
DMC_CamWriteTappetValue modifies the tappet data for the specified existing track.
FB/FC Instruction Graphic Expression
B DMC_ g _ =i
CamWriteTappetValue | Jjesere dnEoriD|—
ST Language
DMC_CamWriteTappetValue_instance(
CamTable : =,
bExecute : =,
iTracklD: =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
® |nputs
Setting Value Ao
Name Function Data Type T|m|n?fto
(Default Value) Take Effect
The instruction
will be run when
bExecute | bExecute BOOL Tr”?’ False -
changes from (True)
False to True.
. When
Specify the
Track ID where 1-512 tbuEr:izcute
iTracklD the tappet data INT
is to be 0) I:rolm
modified. Taseto
rue
When
The master axis 3 ' bExecute
I'MasterPos | POSition of the LREAL[0..7]" Positive, negative or 0| turns
tappet point (-1) from
(Unit: user unit) False to
True
" Specify the « | 0O When
PositiveMode | (e forthe | PMC-CAMTAPPETACTIONIO. 71 | 1ApPETACTION none | bExecute
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Setting Value Timing to
Name Function Data Type
(Default Value) Take Effect
appet poin : _on urns
t t point 1: TAPPETACTION t
when it has 2: TAPPETACTION_off | from
passed in the 3: TAPPETACTION_inv | False to
positive 4: True
direction. TAPPETACTION_time
(TAPPETACTION_none)
. 0:
Specify the TAPPETACTION_none | When
g;gztfg(r) It:te 1: TAPPETACTION_on bExecute
NegativeMode | when it has DMC_CAMTAPPETACTION[O..7] | 2 JAPPETACTION off | turns
: 3: TAPPETACTION_inv | from
passed in the False t
negative 4 aise to
oo i True
direction. 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 When the output is valid BOOL True/False (False)

bBusy True when the instruction is BOOL True/False (False)
triggered to run

bError True when an error occurs BOOL True/False (False)
Record the error code when

ErrorlD an error occurs. Refer to DMC_ERROR’ DMC_ERROR (DMC_NO_ERROR)
Appendix for error code
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When the instruction is completed When bError turns to True

bDone When bExecute turns to False

bBuS When bExecute turns to True When bDone turns to True

y When bError turns to True

When an error occurs during running

bError or the input value of the instruction is When bExecute turns from True to
incorrect False

= Timing Diagram of Output Parameter Changes
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Execute

Done

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable | '€ specified |y caom REF MC_CAM_REF When bExecute is True
cam table

*Note: MC_CAM_REF (FB): The basic CAM

® Function

m  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.

m  This function block can delete all original tappet points in the specified tappet track and replace them
with maximum 8 tappet points which are described in the inputs of the function block.

m  The Tappet Track

¢ One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet points.

m  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 sw!tch does not take an action when the master axis
passes the point.

TAPPETACTION_on ON gg;ttappet switch is enabled when the master axis passes the

TAPPETACTION_ off OFF 'Fl)'gi?]ttappet switch is disabled when the master axis passes the

TAPPETACTION_ inv Invert The tappet swltch 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
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= When an error occurs during the execution of the instruction or the axis is in “Errorstop” state, bError will
change to True. Refer to ErrorlD (Error Code) to address the problem.

Example

m  The example explains the action principle for DMC_CamWriteTappetValue by writing the tappet data of

Track ID 1.

= Initial setting for tappet points

¢edoesdodaa o

TrackID X positive pass  negative pass

1

100 switch ON switch OFF

500 switch OFF switch OFF

1000 switch ON switch OFF
7

7000 invert none

2

0 switch ON switch OFF

m  Function block setting

TRUE

{ [

CamREF —

uiTrackID —
lrMasterPos —

M —
e —

DMC_CamWriteTappetValue_0
DMC CamWriteTappetValue

EN ENO
CamTable bDone —
bExecute bBusy —
iTrackID bError —
lrMasterPos dwErrorID —
PositiveMode

NegativeMode

= Input 1 for uiTrackID. Refer to the figure below for the setup of IrMasterPos, PositiveMode and
NegativeMode.

L2 38 38 3R 3 b

1
-
]
=

PM[0)
PM[1]
PM[2]
PM[3)
PM[4)
PM[5]
PM[6]
PM[7]

NM[0]
NM[1]
NM[2]
NM[3]
NM[4]
NM[5]
NM[6]
NM[7]

i
<+
iiiii'i'}%iiiii‘.&

= @& IrMasterPos

IrMasterPos[0]
IrMasterPos[1]
IrMasterPos[2]
IrMasterPos[3]
IrMasterPos[4]
IrMasterPos[5]
IrMasterPos[6]
IrMasterPos[7]

ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF 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_F8_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

TAPPETACTION_on
TAPPETACTION_off
TAPPETACTION_inv
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

TAPPETACTION_off

TAPPETACTION_ncne
TAPPETACTION_inv

TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

374



AX Series Motion Controller Instructions Manual

Chapter 2

m  The tappet table before the function block is run

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

m  The tappet table after the function block is run

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
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2.2.2.11 DMC_CamAddTappet

® Supported Devices: AX-series motion controller

DMC_CamAddTappet adds a new tappet track at the end of the tappet table.

FB/FC Instruction

Graphic Expression

FB DMC_CamAddTappet

DIC_CamAddTappet

bDane|
bBusy

dwErorID)
TTrackiD

ST Language

DMC_CamAddTappet_instance(
CamTable : =,

bExecute : =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>,
iTracklD =>) ;
® |nputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction will
be run when True/False
bExecute bExecute changes BOOL (True) )
from False to True.
The master axis
position of the v Positive, negative or 0 (- | When bExecute turns
IMasterPos tappet point (Unit: LREAL[O..7] 1) from False to True
user unit)
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)

' 0: TAPPETACTION_none
Specify the mode 1: TAPPETACTION_on

for the tappet point DMC_CAM .
- L = 2: TAPPETACTION_off When bExecute turns
PositiveMode | when it is passed TAPPETACTION 3 TAPPETACTION inv from False to True

in the positive [0.7T .
direction. 4: TAPPETACTION_time

(TAPPETACTION_none)

Soecify th q 0: TAPPETACTION_none
pecily the mode 1: TAPPETACTION
for the tappet point DMC_CAM . —on

. L 2: TAPPETACTION_ off When bExecute turns
NegativeMode | when it is passed TAPPETACTION )

in the negative [0.7] 3: TAPPETACTION_inv from False to True

direction. 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.

e Outputs
Name Function Data Type Output range (Default Value)
bDone | 1Tuewhen the instruction is BOOL True/False (False)

completed

bBusy True when the instruction is BOOL True/False (False)
triggered to run

bError True when an error occurs BOOL True/False (False)

Record the error code when
an error occurs. Refer to

ErroriD . DMC_ERROR’ DMC_ERROR (DMC_NO_ERROR)
Appendix for error code
descriptions.

iTrackiD The Track ID of the new INT 1-512

tappet track

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False

When bError is True

bDone e  When the instruction is completed When bExecute turns to False

When bDone is True

bBusy e  When bExecute is True When bError is True
¢ Whe_n an error occurs durl_ng running of 1y \When bExecute turns from True to
bError the input value of the instruction is False
incorrect

= Timing Diagram of Output Parameter Changes
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Execute

Done
Busy
Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable Tt;z:qp; %Iffd MC_CAM_REF MC_CAM_REF When bExecute changes to True

*Note: MC_CAM_REF (FB): The basic CAM.

Function

m  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 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.

m  The tappet track

¢ One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet points.

m  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 sw!tch does not take an action when the master axis
- passes the point.
TAPPETACTION_ on ON 'Fl)'gﬁ]ttappet switch is enabled when the master axis passes the
TAPPETACTION_ off OFF 'Fl)'gierz]ttappet switch is disabled when the master axis passes the
TAPPETACTION inv Invert The tappet syvitch status is inverted when the master axis
- passes the point.
TAPPETACTION_ time ON When the mgster 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

= When an error occurs during the execution of the instruction or the axis is in “Errorstop” state, bError will
change to True and the axis stops running. Refer to ErrorlD (Error Code) to address the problem.
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Example

m  The example explains the action principle for DMC_CamAddTappetValue by adding a new track of
tappet points.

= Initial setting for tappet points

¢ededeoesddadad o

TrackID ¥ positive pass

1

100 switch OM

500 switch OFF

1000 switch ON
7

7000 invert

2

0 switch ON

negative pass
switch OFF
switch OFF
switch OFF

nong

switch OFF

m  Function block setting

DMC CamiddTappet O

Mo DMC CamAddTappet
] 1 EN ENO——
CamREF —=|CamTable bDane [~
—EExecute bBusy [—
lrMasterPos —{lrMasterPos bError —
PM —PositiveMode dwErrorID [
MM — HMegativeMode iTrackID —
|
)
= & IMasterPos ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF LREAL
# IrMasterPos[0] 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
= ¢ M ARRAY [0..(GVL.MAX_FE_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[S] 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[5] DMC_CAMTAPPETACTION TAPPETACTION_none
& NM[6] DMC_CAMTAPPETACTION TAPPETACTION_none
& NM[7] DMC_CAMTAPPETACTION TAPPETACTION_none

m  See the tappet table before running the function block

Track ID Master axis position Direction
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_ off
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Track ID Master axis position Direction Mode
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
m  See the tappet table after the function block is run
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
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2.2.2.12 DMC_CamDeleteTappet
® Supported Devices: AX-series motion controller
DMC_CamDeleteTappet deletes the specified tappet track.
FB/FC Instruction Graphic Expression
DMC_CamDeleteTappet
—CamTable bDonef—
FB | DMC_CamDeleteTappet —bExecute bBusyf—
—{iTrackID bErrork—
ErrorlDF—

ST Language

DMC_CamDeleteTappet_instance(
CamTable : =,

bExecute : =,
iTrackID : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
® Inputs
Setting Value
Name Function 1I?ata Timing to Take Effect
ype (Default Value)
The instruction will be run True/False
bExecute when bExecute changes BOOL -
(True)
from False to True.
iTracklD Specify the ID of the track INT 1-512 When bExecute is True
to be deleted.
e Outputs
Name Function Data Type Output range (Default Value)
True when the instruction is
bDone completed BOOL True/False (False)
bBusy | |TU€Wwhen the instruction is BOOL True/False (False)
triggered to run
bError True when an error occurs BOOL True/False (False)
Record the error code when
ErrorlD an error oceurs. Refer to DMC_ERROR’ DMC_ERROR (DMC_NO_ERROR)
Appendix for error code
descriptions.
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*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. L When bError is True

bDone e  When the instruction is completed When bExecute turns to False
bBuUS e  When bExecute is True When bDone is True

usy When bError is True
bError e  When an error occurs during running When bExecute turns from True to

or the input value of the instruction is False

ErrorlD incorrect

= Timing Diagram of Output Parameter Changes

Execute

Done

Busy

Error

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable | "° ;pt"‘;‘glffd MC_CAM_REF | MC_CAM REF' | When bExecute changes to True

*Note: MC_CAM_REF (FB): The basic CAM.

® Function

m  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.
The function block deletes a specified tappet track from the tappet table.

m  The tappet track

¢ One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet points.

m  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.
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Mode Function Action
TAPPETACTION none No action Th.e tappet switch QOes not take an action when the master
- axis passes the point.
TAPPETACTION_ on ON The ta.ppet switch is enabled when the master axis passes
the point.
TAPPETACTION_ off OFF The ta.ppet 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

= When an error occurs during the execution of the instruction or the axis enters “Errorstop” state, bError
will change to True and the axis stops running. Refer to ErrorID (Error Code) to address the problem.

e Example

The example explains the action principle for DMC_CamDeleteTappet by deleting the specified track data from the

tappet table.

= Initial tappets setting

ededeoesdtad o

TrackID ¥ 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

nong

switch OFF

m  Function block setting

DMC CamDeleteTappet_0

MO DMC CamDeleteTappet
01 EN ENO——
CamBEF —SCamTable bDone
—bExecute bBusay [~
7 —iTrackID bError —
dwErrorID

m  See the tappet table before the function block is run
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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
2 0 Positive TAPPETACTION_on

m  See the tappet table after the function block is run

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

384




AX Series Motion Controller Instructions Manual Chapter 2
2.2.2.13 DMC_CamReadPoint
® Supported Devices: AX-series motion controller
DMC_CamReadPoint reads the data of one single cam point.
FB/FC Instruction Graphic Expression
DMC_CamReadPoint
—{CamTable bDonep-
—{bExecute bBusy}
~iCamPointNum bErrorf-
FB DMC_CamReadPoint Eo-
IrMasterPos |-
IrSlavePosh
IrSlavevel}-
IrSlaveAcch

ST Language
DMC_CamReadPoint_instance(
CamTable : =parameter,
bExecute: =parameter,
iCamPointNum: =parameter,
bDone =>parameter,
bBusy =>parameter,
bError =>parameter,
ErrorlD =>parameter,
IrMasterPos =>parameter,
IrSlavePos =>parameter,
IrSlaveVel =>parameter,
IrSlaveAcc =>parameter) ;
® |nputs
Setting Value
Name Function .II? i g Timing to Take Effect
ype (Default Value)
The instruction will be
bExecute run when bExecute BOOL True/False )
changes from False to (True)
True.
iCamPointNum Specify the.number of INT 0-256 When bExecute is True
the cam point to be read. 0)
® Outputs
Name Function Data Type Output range (Default Value)
True when the instruction is
bDone completed BOOL True/False (False)
bBusy True when the instruction is BOOL True/False (False)

triggered to run
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Name Function Data Type Output range (Default Value)
bError True when an error occurs BOOL True/False (False)
Record the error code when
ErrorlD an error oceurs. Refer to DMC_ERROR’ DMC_ERROR (DMC_NO_ERR)
Appendix for error code
descriptions.
IrMasterPos The posmgn of the cam LREAL Positive, negative or 0 (0)
master axis
IrSlavePos The p03|_t|on of the cam LREAL Positive, negative or 0 (0)
slave axis
IrSlaveVel The velo_mty of the cam LREAL Positive, negative or 0 (0)
slave axis
IrSlaveAcc The accgleratlon of the cam LREAL Positive, negative or 0 (0)
slave axis

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

incorrect

Name Timing for shifting to True Timing for shifting to False
When bError turns to True
bDone e  When bExecute changes to True When bExecute turns to False
bBusy e  When bExecute changes to True. e  When bError turns to True
e  When an error occurs during running or
bError the input value of the instruction is | ¢  When bExecute turns to False

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable T';‘Z ;p;‘glffd MC_CAM_REF | MC_CAM _REF" | When bExecute changes to True

*Note: MC_CAM_REF (FB): The basic CAM.
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Function

m  CamTable determines which cam table is to read. iCamPointNum determines the number of the cam
point to read. IrMasterPos shows the master position that the cam point corresponds to. IrSlavePos
shows the slave position that the cam point corresponds to, i.e. coordinates of the cam point. IrSlaveVel
is the slave velocity that the cam point corresponds to. IrSlaveAcc is the slave acceleration rate that the
cam point corresponds to.

= [f no data of the specified cam point exists, the output will show Infinity.

Example

1. Build a cam table: “Cam”.

® ¥ W A J Segm... min{P.. max(P.. max(|V.. maxiA..
0 0 0 0 0
] Polys 0 120 1.5120... 0.0328..
& 120 120 1 0 0
& Folys 120 240 1 o
& 240 240 1 0 0
] Polys 240 360 1512 0.0328...
360 360 0 0 0
T +—
P —
// ter position].
70“’; e N T p N T . I e T o
1

2. Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam point to be read.
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.
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DMC_CamReadFoint_0

Cam —5

CamPointNum —

DMC CamReadPoint

EN ENOC
CamTable bDone
bExecute bBusy
iCamPointNum bError
ErrorID

lrMasterPos

lrSlavePos

1rSlaveVel
1rS5lavelcc
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2.2.2.14 DMC_CamWritePoint
® Supported Devices: AX-series motion controller
DMC_CamWritePoint writes the data of one single cam point.
FB/FC Instruction Graphic Expression
DMC_CamWritePoint
—CamTable bDonep—
— bExecute bBusyf—
. ) —{iCamPointMum bErrorf—
FB DMC_CamWritePoint —{IrMasterPos ErrorlDf—
—lIrSlavePos
—Irslavevel
—{IrSlavescc

ST Language

DMC_CamWritePoint_instance(

CamTable : =,
bExecute: =,
bCamChangedPoint: =,
IrMasterPos : =,
IrSlavePos : =,
IrSlaveVel : =,
IrSlaveAcc : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
® |nputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction will be
bExecute run when bExecute BOOL True/False )
changes from False to (True)
True.
Specify the number of 0-256
iCamPointNum the cam point to be INT 0 When bExecute is True
written. (0)
IMasterPos | SPecify the position of LREAL | Fositive negative or | o pEyecute is True
the cam master axis 0 (0)
IrSlavePos Specify the p08|t|pn of LREAL Positive, negative or When bExecute is True
the cam slave axis 0 (0)
IrSlaveVel Specify the velocllty of LREAL Positive, negative or When bExecute is True
the cam slave axis 0 (0)
IrSlaveAcc Specify the accelerz_:\tlon LREAL Positive, negative or When bExecute is True
of the cam slave axis 0 (0)
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® 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)
triggered to run

bError True when an error occurs BOOL True/False (False)
Record the error code when

ErrorlD an error occurs. Refer to DMC_ERROR' DMC_ERROR (DMC_NO_ERR)
Appendix for error code
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)
= Output Update Timing
Name Timing for shifting to True Timing for shifting to False
When bError turns to True

bDone e  When bExecute changes to True When bExecute turns to False

bBusy e  When bExecute changes to True e  When bError turns to True
e  When an error occurs during running or

bError the input value of the instruction is | e  When bExecute turns to False

incorrect

= Timing Diagram of Output Parameter Changes

bExXecute

bDone

bBusy

bErraor

. Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

The specified

CamTable cam table

MC_CAM_REF MC_CAM_REF’ When bExecute changes to True

*Note: MC_CAM_REF (FB): The basic CAM.

® Function

m  Reducing master axis position function is only available for DL_MotionControl V1.3.4.0 or later.

390



AX Series Motion Controller Instructions Manual Chapter 2

m  The CamTable determines which cam table to write data to and iCamPointNum determines the cam
point number to be written. IrMasterPos and IrSlavePos write respectively the master axis position and
slave axis position of the cam data point (i.e. cam point coordinate positions). IrSlaveVel writes the slave
axis velocity corresponding to the cam data point and IrSlaveAcc writes the slave axis acceleration
corresponding to the cam data point.

m  The data point information accessed in the cam table corresponds to different data according to different
cam Data Types. When DMC_CamWritePoint writes data, the cam operation will not be affected even if
parameters are input to the inputs of the instruction if no specific data (e.g. IrSlaveVel and IrSlaveAcc) is
accessed in the cam table.

= 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.

m  When the starting or ending 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 have no change. And the
cam table with the modified boundary range cannot work until the MC_Camtableselect is restarted.

= When modifying the ending cam data point, the master axis position input by IrMasterPos is smaller than
the original cam table range, after running DMC_CAMWritePoint, need to re-run MC_CamTableSelect
before the master axis position exceeding the new position. If the above steps are not performed, the
slave axis will report SMC_CI_MASTER_OUT_OF_SCALE error and the cam sync will stop.

® Troubleshooting

= When an error occurs during the execution of the instruction or the axis enters Errorstop state, bError will
change to True and the axis stops running. Refer to ErrorlD (Error Code) to address the problem.

e Example

1. Build a cam table: “Cam”.

® Y W A 1 Segm..  min(P.. max(P.. max(V.. max(ja..
0 0
& Palys 0 120 1.5120... 0.0328...
] 120 120 1 0 0
L] Poly5 120 240 1 0
] 240 240 1 0 0
& Palys 240 360 1512 0.0328...
360 360 0 0 0
[ R —
—
L
——
// mabter position]r
o - makter position [ul
D’é ‘makter position [ul
T K e, : 100 120 140 160 180 200 220 240 260 280 3\7 3 340
1

2. Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam point to be
written.

3. Input 300 for MasterPos, 250 for SlavePos, 2 for SlaveVel, 4 for SlaveAcc in the selected cam point
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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.
DMC_CamWritePoint_0
DMC CamWritePoint
EN ENO
Cam —CamTable bDone
—|bExecute bEBusy
CamPointNum —iCamPointNum bError
MasterPos —]lrMasterPos ErrorID
SlavePos —{lrSlavePos
SlaveVel —{lrSlaveVel
SlaveAcc —lrSlaveAcc
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
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2.2.2.15 DMC_ChangeMechanismGearRation

® Supported Devices: AX-series motion controller

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

DMC_ChangeMechanismGearRation
—Axis bDonef—
—{bExecute bBusyt—
—udiInputRotation bErrorf—
FB | DMC_ChangeMechanismGearRation —{udiOutputRotation ErrorIDf—
- —udiPulsePerRotation
—udiUnitsPerRotation
—AxisType
—IrModulo

ST Language

DMC_ChangeMechanismGearRation_instance(
Axis :=,

bExecute:=,

udilnputRotation:=,

udiOutputRotation:=,

udiPulsePerRotation:=,

IrUnitsPerRotation:=,

AxisType:=,
IrModulo:=,
MotorDirection:=,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>,);
® Inputs
Setting
Value imi
Name Function Data Type (Default T|m|r|15gf;f;¢():tTake
Value)
The instruction will
be run when True/False
bExecute bExecute changes BOOL (False) )
from False to True.
. . o When bExecute is
udilnputRotation Specify the input of UDINT Positive True and bBusy is
the gearbox. (0) False
. . When bExecute is
IrOutputRotation Specify the output of LREAL Positive True and bBusy is
the gearbox. (0) False
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Setting
. Value Timing to Take
Name Function Data Type (Default Effect
Value)
Specify how many
pulses per rotation .
. - When bExecute is
. . of the input end of Positive .
udiPulsePerRotation | 4 gearbox. UDINT 0) True and bBusy is
; False
(Unit: pulses/
rotation)
Specify how many
units the terminal Positive When bExecute is
udiUnitsPerRotation | actuator travels per UDINT 0) True and bBusy is
rotation of the output False
end of the gearbox
Specify the axis O:rotary | When bExecute is
AxisType t pe y SMC_MOVEMENTTYPE* 1: linear True and bBusy is
ype. (rotary) False
Specify how many Positive When bExecute is
IrModulo units per rotation of LREAL 0) True and bBusy is
the rotation axis. False
*Note: SMC_MOVEMENTTYPE: Enumeration (ENUM)
® Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is BOOL True/False (False)
complete
bBusy T_rue when the instruction is BOOL True/False (False)
triggered to run
bError True when an error occurs BOOL True/False (False)
Record the error code when
ErrorlD an error occurs. Refer to DMC_ERROR* | DMC_ERROR (DMC_NO_ERROR)
Appendix for error code
descriptions.

*Note: DMC_ERROR:

Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False

. . When bExecute turns to False
bDone When the instruction is completed When bError turns to True

When bExecute turns to False
bBusy When bExecute turns to True When bError turns to True
bError When an error occurs during
running or the input value of the When bExecute turns from True to

ErrorlD instruction is incorrect (Error code False (Error Code is cleared)

is recorded)
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m  Timing Diagram of Output Parameter Changes

bE xe cute

bDone

bBusy

bError

. |
J—_|

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spea(;:if: the AXIS_REF_SM3* AXIS_REF_SM3 \é\;r?:: bExecute is True and bBusy is

*Note: AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for o

function block

® Function

S.

udiPulsePerRotation

udiOutputRotation

udiUnitsPerRotation

¢
:

udilnputRotation

m  DMC_ChangeMechanismGearRation modifies the ratio between user units and pulses, axis type and
user units per rotation of the rotary axis.

m  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 end of the
gearbox.

m  This function block is available for the encoder axis.

® Troubles

hooting

m  The instruction can be run only when the state machine is power_off. Refer to ErrorID (Error Code) to
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address the problem if an error occurs during the instruction execution.

e Example

The example shows the behavior of DMC_ChangeMechanismGearRation.

Relevant parameters setting:

udiOutputRotation: udilnputRotation= 2: 1

udiPulsePerRotation: 10000 pulses
udiUnitsPerRotation: 20000 us
AxisType: 0 (rotary axis)

IrModulo: 360

Function block setting

DMC_ChangeMechanismGearRation 0

DMC ChangeMechanismGearRation

SM Drive ETC_Delta ASDA B3 —SAxis

EN ENC
bDone

—|bExecute bBusy
—udiInputRotation bError
—udiOutputRotation ErrorID

udiPulsePerBRotation
lrUnitsPerRotation

0 —RAxisType
0 —lrModulo
—MotorDirection
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2.2.2.16 DMC_ReadMotionState
® Supported Devices: AX-series motion controller
DMC_ReadMotionState reads the behavior state of the axis in motion.
FB/FC Instruction Graphic Expression
DMC_ReadMotionState
—Axis bvalid
—bEnable bBusy
—{Source bError
. Errorld
FB DMC_ReadMotionState bConstantVelody

bAccelerating
bDecelerating
bDirectionPositive
bDirectionNegative

FTTrTrrrTr

ST Language

DMC_ReadMotionState_instance(
Axis : =,

bEnable : =,

Source : =,

bValid =>,

bBusy =>,

bError =>,
bConstantVelocity=>,
bAcclerating =>,
bDecelerating =>,
bDirectionPositive =>,
bDirectionNegative =>,) ;

® Inputs
Name Function ?at: Setting Value Timing to Take Effect
yp (Default Value)

The instruction is enabled True/False

bEnable | when Enable changes BOOL (False) -
from FALSE to TRUE.
Select the data source.
Commanded: instruction- DMC 0: dmcCommandedValue | When bEnable turns to

Source | specified value. SOURCE* (0) True and bBusy is False
Actual: actual value of the
axis.

*Note: MC_SOURCE: Enumeration (ENUM)

e Outputs
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. Output range
Name Function Data Type (Default Value)
bValid True when the axis stops and the BOOL True/False (False)
velocity reaches 0
bBusy ;I'Orliﬁnwhen the instruction is triggered BOOL True/False (False)
bError True _when an error occurs in BOOL True/False (False)
execution of the instruction
Record the error code when an error
: N DMC_ERROR
ErrorlD occurs. Re_fer. to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions.
bConstantVelocity Shows that the current velocity is BOOL True/False (False)
constant.
bAccelerating Shows that the .at?solute .value of the BOOL True/False (False)
current velocity is increasing.
bDecelerating Shows that the .absolute \(alue of the BOOL True/False (False)
current velocity is decreasing.
bDirectionPositive | Snows that the current position is BOOL True/False (False)
increasing.
bDirectionNegative Shows .that the current position is BOOL True/False (False)
decreasing.

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

constant

Name Timing for shifting to True Timing for shifting to False
bValid e  When bEnable is True and the When bEnable turns to False
axis motion state can be read When bError turns to True
. When bEnable turns to False
bBusy e  When bEnable is True When bError turns to True
bError e  When an error occurs during
running or the input value of e  When bEnable turns to False (The
ErrorlD the instruction is incorrect error code in ErrorlD is cleared.)
(Error code is recorded)
bConstantVelocity e  When the current velocity is e  When bEnable is True but the

velocity is not constant

bAccelerating

e  When the absolute value of the
current velocity is increasing

e  When bEnable is True but the
velocity does not increase

bDecelerating

e  When the absolute value of the
current velocity is decreasing

e  When bEnable is True but the
velocity does not decrease

bDirectionPositive

e  When the current position is
increasing

° When bEnable is True and the
direction of motion is not positive

° When bEnable is True and the axis
does not move any more

bDirectionNegative

e  When the current position is
decreasing

e  When bEnable is True and the
direction of motion is not negative

e  When bEnable is True and the axis
does not move any more
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m  Timing Diagram of Output Parameter Changes

bEnable

bBusy

bValid l

bError
ErroriD
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis szc):ifé/ the AXIS_REF_SM3* AXIS_REF_SM3 \é\;rllse: bEnable is True and bBusy is

*Note: AXIS_REF_SM3 (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

Function

m  DMC_ReadMotionState reads the behavior state of the axis in motion (i.e. acceleration/deceleration,
constant velocity, positive/negative direction of motion).
= When the velocity is 0, the output bConstantVelocity changes to True.

Troubleshooting

m  When an error occurs during the execution of the instruction, bError will change to True. Refer to ErrorID
(Error Code) to address the problem.

Example

m  The example shows the motion behavior that MC_ReadMotionState reads MC_MoveVelocity and
MC_Stop.
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MC_Power_0
T MC_Power
{ [ EN - ENO
IoConfig Globals.SM Drive ETC Delta ASDA Rxis Status
Enable bRegulatorRealState
bRegulatorOn bDriveStartRealState
bDriveStart Busy
Error
ErrorID

MC_MoveVelocity 0

EN

I
IoConfig Globals.SM Drive ETC Delta ASDA A2 —HAxis

T —{Execute Busy —
300 —Velocity

MC MoveVelocity
ERO——
InVelocity -

Commandiborted [~
100 —Acceleration Error -
100 —Deceleration ErrorID[-
—1Jerk
MC_DIRECTION.pecsitive —Direction
MC_Stop_0
MC Stop
B ENO|—

IoConfig_Globals.SM Drive ETC_Delta ASDA_A2 Done

—Execute Busy —

100 —Deceleration Error-

—1Jderk ErrorID[-

DMC_ReadMotionState_0

{ [ EN

IoConfig_Globals.SM_Drive ETC_Delta ASDA_A2 —ZAxis
—|bEnable bBusy

DMC_ReadMotionState
ENO—
bValid —

—|Source bError —

ErrorId —
bConstantVeloeity —
bAccelerating —
bDecelerating —
bDirecticnPositive —
bDirecticnNegative —

Timing Diagram

Velocity

300

MC_MoveVelocity

Execute —‘

InVelocity

Busy

Aborted

Error

MC_Stop

Execute |

Done |

Busy

Error

DMC_ReadM

bEnable

bBusy

_
was | I
_

bConstantVelocity ﬂ

bAccelerating —|

bDecelerating

bDirectionPositive

bDirectionNegative
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1. When bvalid and bBusy change to True after DMC_ReadMotionState has started, it indicates that
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 specified target velocity, the instruction maintains 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.

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.
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2.2.2.17 DMC_AxesObserve

® Supported Devices: AX-series motion controller

DMC_AxesObserve monitors the deviation between the master axis position and slave axis position and it will
output a reminder when the deviation exceeds the allowed value.

FB/FC Instruction Graphic Expression
DMC_AxesObserve
— Master bEnabledp—
—Slave binvalidf—
FB DMC_AxesObserve —{bEnable bBusyf—
—iReferenceType IrDeviatedValuef—
—bRotarySelectDeviation bErrorf—
—|rPermittedDeviation ErrorlDp—

ST Language

Master : =,
Slave : =,
bEnable : =,

DMC_AxesObserve_instance(

iReferenceType : =,
bRotarySelectDeviation: =,
IrPermittedDeviation : =,

bEnabled =>,
blnvalid=>,
bBusy =>,
IrDeviatedValue=>,
bError =>,
ErrorlD =>);
® Inputs
Name Function 1[_)at: Setting Value Timing to Take Effect
i (Default Value)
The instruction will be
bEnable run when bEnable BOOL True/False -
changes from False to (False)
True.
0: Command
position .
iReferenceType | Specify the position type. INT 1: Actual position When bEnable is True
(0)
Specify the shorter or
longer distance between
bRotarySelect | axes. The parameter is BOOL True/False When bEnable is True
Deviation valid only when the (False)
master axis and slave
axis are both rotary axes.
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Name Function 1I?at: Setting Value Timing to Take Effect
yp (Default Value)
IrPermitted Specify the permitted )
Deviati deviation between the LREAL Positive or 0 (0) When bEnable is True
eviation
two axes.
e Outputs
Name Function Data Type (g::::ltt :7.-::3:)
bEnabled Jrie when the nstruction outputs are BOOL True/False (False)
binvalid True when the difference between the BOOL True/False (False)
two axes exceeds the allowed value
bBusy ;I(')n:snwhen the instruction is triggered BOOL True/False (False)
IrDeviatedValue The error value between the two axes LREAL Positive, n(ggatwe or0
bError True when an error occurs during BOOL True/False (False)
instruction execution
Indicates the error code if an error
ErrorlD occurs. Refer to Appendix for error | DMC_ERROR’ DMC_ERROR

code descriptions.

(DMC_NO_ERR)

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bError turns to True
bEnabled ° When bEnable turns to True When bEnable turns to False
When bEnable turns to True
binvalid When the difference between When bError turns to True
the two axes exceeds the When bEnable turns to False
allowed value.
When bError turns to True
bBusy e  When bEnable turns to True When bEnable turns to False
IrDeviatedValue ° When bEnable turns to True When_ bEnable turns to False, stop
updating data.
bError e  When an error occurs during
running or the input value of When bEnable turns to False
ErrorlD the instruction is incorrect

= Timing Diagram of Output Parameter Changes
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bE nable

bE nabled

blnvalid

Busy

E rror

D eviatedvalue {iun QQQ um

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master | Specify the master axis. AXIS_REF_SM3 AXIS_REF_SM3" When bEnable turns to
Slave | Specify the slave axis. AXIS_REF_SM3 AXIS_REF_SM3' True

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of
the function block.

® Function

m  DMC_AxesObserve checks if the deviation between the master axis position and slave axis position
exceeds the allowed Setting Value.

When | IrDeviatedValue | is > IrPermittedDeviation, binvalid changes to True.

m |tis suggested that the same mode should be set for the master and slave axes. If one is set as a linear
axis and the other is set as a rotary axis, the calculation of the error between axes will be done in linear
axis mode.

= When both the master axis and slave axis are rotary axes but their distances per rotation are different,
the calculation of IrDeviatedValue (error between axes) is done in linear axis mode.

m  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 and True means to read the longer direction.

m  Calculation of IrDeviatedValue

Master axis Slave axis .
mode mode Calculation method
Linear axis Linear axis
. . . IrDeviatedValue (Error between axes) = Master axis position—Slave axis
Rotary axis Linear axis s
position
Linear axis Rotary axis
IrDeviatedValue (Error between axes) = Master axis position—-Slave axis
position
. . IrDeviatedValue (Error between axes) = Distance per rotation— (Master axis
Rotary axis Rotary axis s - "
position—Slave axis position)
IrDeviatedValue outputs the value of the longer or shorter distance according
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Master axis
mode

Slave axis
mode

Calculation method

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 positon of the master axis < he current positon of the slave
axis, the sign of IrDeviatedValue (Error between axes) is negative (-).

® Troubleshooting
m  When an error occurs during the execution of the instruction, see the error code in ErrorID to confirm the
current error state.
e Example
m  The example illustrates the behavior performed by DMC_AxesObserve when both the master and slave
axes are rotary axes with the cycle of 360.
DMC_RAxesCbserve_0
DMC AxesObserve
EN ENQO——
Master bEnabled —
Slave —H5lave bInvalid —
TRUE —bEnable bBusy —
— iReferenceType lrDeviatedValue —
—bRotarySelectDeviation bError —
100 —{1lrPermittedDeviation ErrorID—
MC MowveVelocity_ 0 MC MoveVelocity_ 1
TRUE MC_MoveVelocity MC MoveVelocity
[ EN ENO EN ENO——
Master —=|axis InVelocity — Slave —Saxis InVelocity —
—Execute Busy — —Execute Busy —
V_Master —|Velocity CommandAborted — V_Slave —Velocity CommandAborted —
100 —{Acceleration Error — 100 —{Acceleration Error —
100 —Deceleration ErrorID— 100 —Deceleration ErrorID—
1000 —|Jerk 1000 —|Jerk
—Direction —|Direction
m  Timing Diagram
Position
Master
Slave
MC_AxesObserve
bE nable J
bRotaryShorterDeviation
blnvalid
IrDeviatedValue  —— | | i —"
n

1. When the master and slave axes operate together, the master axis is faster than the slave axis in
velocity. 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
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Setting Value of IrPermittedDeviation 100, 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 mentioned in Function section. Since the IrPermittedDeviation is set to
100, binvalid must be True.
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2.2.2.18 DMC_PositionLag

® Supported Devices: AX-series motion controller

DMC_PositionLag sets the allowed range of lag error and observe whether the allowed position lag is exceeded.

FB/FC Instruction Graphic Expression
DMC_PositionLag
—{Axis bOutOfRangef—
FB DMC_PositionLag oo ae DSyl
—{fMaxPositionLag ErrarlDf—
—{fSetActTimelagCycles IrPosLagb—
ST Language
DMC_PositionLag_instance(
Axis: =,
bEnable : =,
eStopMode : =,
fMaxPositionLag : =,
fSetActTimeLagCycles : =,
bOutOfRange=>,
bBusy =>,
bError =>,
ErrorlD =>,
IrPosLag =>);
® |nputs
. Setting Value Timing to
Name Function Data Type & Take Esf:lfect
(Default Value)
The instruction
will be run when True/False
bEnable bEnable BOOL -
(False)
changes from
False to True.
0: SMC3_PCL_OFF
) 1: Wh
Specify the stop SMC3_PCL_DISABLE bEneaane
mode for axis SMC3_CheckPositionLag | 2- sMC3 PCL HALT
eStopMode motion when the Mode 3: - - and bBusy
Iag error occurs. SMC3 PCL ENABLE are True
(SMC3_PCL_OFF)
) . When
Specify the Positive or 0 bEnable
fMaxPositionLag maximum lag LREAL 0 and bBusy
error value. ©0) are True
Specify the lag Positive or 0 When
fSetActTimeLagCycles | cycle between LREAL 3) bEnable
command value and bBusy
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. Setting Value Timing to
Name Function Data Type
(Default Value) ELG EIEE!
and actual are True
value.
® Outputs
. Output range
Name Function Data Type (Default Value)
bOutOfRange True when LagTime exceeds the BOOL True/False (False)
Setting Value
bBusy True when the |rt1§trrl:,|§t|on is triggered BOOL True/False (False)
bError True when an error occurs BOOL True/False (False)
When a command error occurs,
record the error code. For the " DMC_ERROR
ErroriD detailed description of the error code, DMC_ERROR (DMC_NO_ERROR)
refer to the appendix of the manual.
. Positive or 0
IrPosLag Contains current LagError value LREAL

()

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bOUtOfRange o True When LagTime exceeds e  When bEnable turns to False
the setting value
e  When the instruction is being e  When bError turns to True
bBusy run
bError * Whe_n an error occurs during e  When bEnable turns to False (Error
running or the input value of code is cleared.)
ErrorlD the instruction is incorrect '

= Timing Diagram of Output Parameter Changes

hEnable

bOutOfRange

bBusy

bError

® Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Axis Spe;):ifg’ the | AXiS_REF_SM3* | AXIS_REF_SM3 When bExecute turns to True

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of
the function block.

® Function

m  Explanation of eStopMode

ENUM ENUM Name
0 SMC3_PCL_OFF
1 SMC3_PCL_DISABLE
2 SMC3_PCL_HALT
3 SMC3_PCL_ENABLE

*

= Calculation and Judgement of Lag Error

L 4

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.

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.

| (fActPosition + fSetActTimelLagCycles * [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.

m  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

m  When an error occurs during the execution of the instruction or the axis enters “Errorstop” state, bError
changes to True and the axis stops running. To confirm current error state, see the error code in ErrorlID.

e Example

m  The example illustrates how to observe the position lag state and modify the position lag parameters via

DMC_PositionLag.
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DMC_PositionLag 0

TRI’-'E DMC_PositionLag
SM_Drive ETC_Delta ASDA A2 —Faxis bOutOfRange
pi:il = bEnable bBusy
—|eStopMode bError

—|fMaxPositionLag dwErrorID DMC_NO ERR

—fSetRectTimelagCycles lrPoslag— [ o |

= Timing Diagram

DMC_Position Lag

eStophode o oo o

fiixPos tonlag

bOuOfRange

sunling g ol

Axis State Machine

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.
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2.2.2.19 DMC_SetTorqueLimit
® Supported Devices: AX-series motion controller
DMC_SetTorqueLimit sets the maximum torque of an axis.
FB/FC Instruction Graphic Expression
DMC_SetTorgueLlimit
—Axis bDonep—
FB DMC_SetTorqueLimit —bExecute bBusyf—
—IrMaxTorgque bErrorf—
ErrorlD—

ST Language

DMC_SetTorqueLimit_instance(

Axis: =,

bExecute : =,
IrMaxTorque : =
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
Name Function Data Type SStinajvalue Timing to Take Effect
(Default Value)
The instruction will
be run when True/False -
bExecute bExecute changes S00L (False)
from False to True.
Specify the When bExecute is
maximum rated Positive or 0 (0) True and the output
IrMaxT LREAL
rvaxioraue | torque. bBusy is False
(Unit: Nm)
® Outputs
. Output range
Name Function Data Type (Default Value)
bDone True when the setting is done BOOL True/False (False)
bBusy True when the instruction is BOOL True/False (False)
triggered to run
bError True when an error occurs BOOL True/False (False)
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Output range

Name Function DR e (Default Value)

When a command error occurs,
record the error code. For the
ErrorlD detailed description of the error | DMC_ERROR*' | DMC_ERROR(DMC_NO_ERROR)
code, refer to the Appendix of the
manual

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False

When bExecute turns to False

bDone will change to False after
bDone ) When the setting is completed remaining True for one period when
bExecute is False but bDone changes to
True.

When bDone turns to True

bBusy e  When bExecute turns to True When bError turns to True

bError * Whep an errqr oceurs  during ° When bExecute turns from True to False
running or the input value of the E de is cl d

ErrorlD instruction is incorrect (Error code is cleared.)

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Sp";:if;’ the | AxiS_REF_SM3* | AXIS_REF_SM3 When bExecute tumns to True

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of
the function block.

® Function

m  This function block is not available in PLC simulation mode.

= After the maximum torque is set, the torque of the motor will be limited to the Setting Value to protect the
motor from damage caused by the excessive torque when large resistance is encountered.
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m  DMC_SetTorqueLimit can be used to set the maximum torque of an axis with the unit: Nm.

m  DMC_SetTorqueLimit can be used only in CSP or CSV mode

® Troubleshooting

= When an error occurs during the execution of the instruction or the axis enters “Errorstop” state, bError
changes to True and the axis stops running. To confirm current error state, see the error code in ErrorlD.

e Example

m  The example illustrates how to use DMC_SetTorqueLimit.

DMC_ SetTorguelLimit_ 0O

TRUE

LRUL DMC SetTorguelimit

[

SM Drive ETC Delta ASDA AZ —Hhxis bDone
pzug = bExecute bEusy
T LrMaxTorque BETrOT
dwErrorID DMC_NO _ERR
m  Timing Diagram
Axis o e
ot /
Vedocity f \ﬂf k'
R
Torgque ) | |_|
DMC_5 etTorgueLimit saryy |
Exscut=
R S,
I aTonque |,
J

1. Set the maximum rated torque of the axis to 0.1Nm before the operation. Then the operation is
performed at a constant velocity.

2. Use the external force to make the axis stop (Step 1) during operation. It can be found that the
actual torque of the axis reaches 0.1Nm. Then remove the external force.

3. Set the maximum rated torque to 0.2 Nm and use the external force to make the axis stop (Step2). It
is found that the actual torque of the axis reaches 0.2 Nm at the moment. Finally, the Following Error
is generated and Servo ON is disabled.
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2.2.2.20 DMC_SetSoftwareLimit
® Supported Devices: AX-series motion controller
DMC_SetSoftwareLimit is used to enable, disable and set the upper and lower software limits
FB/FC Instruction Graphic Expression
DMC_SetSoftwareLimit
Axis bvalidf—
_ bEnable bBusy—
FB | DMC_SetSoftwareLimit bSoftLimitSwitch bErrorf—
IrsWLimitNegative ErrorIDf—
IrSWLimitPositive

ST Language

DMC_SetSoftwareLimit_instance(

Axis: =,
bEnable : =,
bSoftLimitSwitch : =,
IrSWLimitNegative : =,
Ir'SWLimitPositive : =,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
. Setting Value Timing to Take
Name Function Data Type Effect
(Default Value)
The instruction will
bEnable be run when bEnable BOOL True/False -
changes from False (False)
to True.
; True/False When bEnable and
e Enables or disables
bSoftLimitSwitch software limits. BOOL (False) bBusy are True
Negative software Positi i 0 When bEnable and
Ir'SWLimitNegative limit LREAL osflive, negative or bBusy are True
(User unit)
Positive software . . When bEnable and
IrSWLimitPositive limit LREAL Positive, negative or 0| 5o+ are True
(User unit)
e Outputs
. Output range
Name Function Data Type (Default Value)
bValid True when the control over BOOL True/False (False)
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. Output range
Name Function Data Type (Default Value)
software limit parameters is valid
bBusy True when the instruction is BOOL True/False (False)
triggered to run
bError True when an error occurs BOOL True/False (False)
When a command error occurs,
record the error code. For the
ErrorlD detailed description of the error | DMC_ERROR* | DMC_ERROR(DMC_NO_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
bValid e When the control over software When bEnable turns to False
limit parameters is valid When bError turns to True
When bEnable turns to False
bBusy e  When bEnable turns to True When bError turns to True
bError ° Whep an_ error occurs during e When bEnable is False (Error code is
running or the input value of the cleared.)
ErroriD instruction is incorrect '

= Timing Diagram of Output Parameter Changes

bEnable

bValid

bBusy

bErrar

Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Axis

Specify the
axis.

AXIS_REF_SM3*

AXIS_REF_SM3

When bEnable turns to True

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of
the function block.

Function
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m  After DMC_SetSoftwareLimit is run, the writing and monitoring of bSoftLimitSwitch, fSWLimitNegative
and fSWLimitPositive axis parameters will be conducted according to the settings on bSoftLimitSwitch,
IrSWLimitNegative and IrSWLimitPositive of the instruction.

® Troubleshooting

= When an error occurs during the execution of the instruction or the axis enters “Errorstop” state, bError
changes to True and the axis stops running. To confirm current error state, see the error code in ErroriD.

e Example

m  The example illustrates how to use DMC_SetSoftwareLimit to set the software limits.

DMC_SetSoftwarelimit 0
DMC_SetSoftwarelimit

TRUE

i

SM_Drive ETC_Delta ASDA_AZ

Axis bvalid
bEnable bBusy
bSoftLimitSwitch bError
1rSWLimitNegatiwe dwErrorID DMC_NO_ERR
1r5WLimitPositive

= Timing Diagram

Axis ; :
—_ :
Position /

BSWL inriE nabd=

am

bSWLImithe ga five
oy

BSWLI mifFo sitive am

DMIC_SetSoftwa reLimit

bExecut=

bSofil imitSw itch

am

IrSWLimithe ga five

Ir'SWLimitFo s five

: !

1. After DMC_SetSoftwareLimit starts, the axis parameters writing is conducted based on the set input
parameters of the instruction.

2. When bSoftLimitSwitch is True, the axis stopping starts as the axis position is outside the software
limits.
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2.2.2.21 DMC_CamKeyPointWrite

® Supported Devices: AX-series motion controller

DMC_CamKeyPointWrite writes key cam points by selecting a 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
DMC_CamKeyPointWrite
—CAM bDonef—
—bExecute bBusy}—
—IrkeyPointX bErrarf—
—IrkeyPointY ErrorlDf—
FB DMC_CamKeyPointWrite —{camCurveType
—bVelacityEnable
—Irvelacity
—bAccelerationEnable
—IrAcceleration
—wiWriteAmount
ST Language
DMC_CamKeyPointWrite_instance(
CAM : =,
bExecute : =,
IrKeyPointX : =,
IrKeyPointY : =,
CamCurveType : =,
bVelocityEnable : =,
IrVelocity : =,
bAccelerationEnable : =,
IrAcceleration : =,
wWriteAmount : =,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>);
® Inputs
Name Function .?;;2 Setting Value Timing to Take Effect
(Default Value)
The instruction will be run True/False
bExecute when bExecute changes BOOL -
(False)
from False to True.
The master axis positions Negative, Positive or 0 When bExecute is
IrKeyPointX of key points which are set IESEG'%I]- (0) True and the output
(Unit: user unit) h bBusy is False
The slave axis positions of Negative, Positive or 0 When bExecute is
IrKeyPointY key points which are set. IE(?EEQI]_ (0) True and the output
(Unit: user unit) h bBusy is False
camC Select t f DMC_ | 0: Line When bExecute i
’ Curve | 2: Poly5 P
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Name Function 1[_)ata Setting Value Timing to Take Effect
ype
(Default Value)
Type 3: Basic_Sine bBusy is False
[0..62]" | 4: Inclined_Sine
5: Mod_Acc_Sine
6:
Mod_Acc_Trapezoidal
7:
Cubic_Spline_Nature
8:
Cubic_Spline_Clamp
9: Cubic_Spline
(Line)
: ; : Negative, Positive or 0 When bExecute is
bVelocity Enable or disable velocity BOOL g ’ True and the output
Enable settings of key points. [0..63] ©) bBusy is False
Neaative. Positi 0 When bExecute is
INVelocity Velocities of key cam LREAL | 'vegatve, OOS' Ve or0 | Trye and the output
points [0..63] 0) bBusy is False
; . - When bExecute is
Enable or disable Negative, Positive or 0
bAccelerationEnable | acceleration settings of E)og?h (0) True and the output
key points - bBusy is False
: Negative, Positive or 0 When bExecute is
. Acceleration rates of key LREAL gatve, True and the output
IrAcceleration h (0) .
cam points [0..63] bBusy is False
™ e o_64 When bExecute is
. e amount of key cam . True and the output
wWriteAmount points which are set WORD (2) bBusy is False
*Note: DMC_CamCurveType: Enumeration (ENUM)
e Outputs
. Output range
Name Function Data Type (Default Value)
bDone True when the instruction is BOOL True/False (False)
complete
bBusy T_rue when the instruction s BOOL True/False (False)
triggered to run
bError True when an error occurs BOOL True/False (False)
When a command error occurs,
record the error code. For the
ErrorlD detailed description of the error | DMC_ERROR’ | DMC_ERROR(DMC_NO_ERROR)
code, refer to the 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
When bExecute turns to False
bDone will change to False after

bDone e  When the instruction is completed remaining True for one period when
bExecute is False but bDone changes
to True.
When bDone turns to True

bBusy e  When bExecute turns to True When bError turns to True

bError * Whe.n an error occurs during e  When bExecute turns from True to

running or the input value of the False (E de is cl d
ErrorlD instruction is incorrect alse (Error code is cleared.)

® 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 Spe‘t’gglz cam | mMc_CAM_REF MC_CAM_REF When bExecute turns to True

*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.

s CamCurveType

CamCurveType Description
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
Line (0) 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.

Quadratic_Parabola (1)

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.
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CamCurveType Description

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)

Poly5 (2)

Used in the situation where the follower needs to do a simple harmonic
motion.

This curve is a cosine curve in the acceleration diagram. The positive
Basic_Sine (3) 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 shock and vibration. So the curve type is suitable for applications in
the medium and low speed operation.

Used in the situation where the follower needs to perform a cycloid motion.

This curve is a sine curve in the acceleration diagram, and the acceleration at
Inclined_Sine (4) 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.

The acceleration graph of the curve is a sine curve changed from a typical
Mod_Acc_Sine (5) ladder graph, so that the acceleration is smoother. The curve type is applied
for high-speed operation.

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 has better smoothness. The curve type is
applied for high-speed operation.

Mod_Acc_Trapezoidal (6)

The acceleration at the start and end points of the cubic curve is zero. That is,

Cubic_Spline_Nature (7) there is no force on both ends of the follower.

The velocities for the start and end points of the cubic curve are user-set
Cubic_Spline_Clamp (8) values. The acceleration rates for both ends are the positive maximum and
negative maximum, so shock and vibration are likely to occur.

The cubic curve is used when four or more key points are used as
Cubic_Spline (9) interpolation points in order to link two boundary curves as well as avoid the
Runge phenomenon of multi-order curves.

This curve consists of two different harmonic motions. One is a quarter of the
amplitude and the other is twice the frequency.

Harmonic2_Direct (10) This curve has zero gccelgratipn at the .beginn'ing of the stque, 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.

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.

Harmonic2_lInverse (11)

u Velocity Enable / Acceleration Enable

* Users can enable or 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 produced based on
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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.

No. Curve type VelocityEnable | AccelerationEnable Velocity Acceleration
0 Straight line Not possible *' Not possible ** Automatically 0
calculated
. . Automatically
1 Parabola Not possible Not possible 0
calculated
2 Poly5 Possible Possible User_ can User can define
define
3 Acceleration cosine Not possible Not possible 0 Automatically
curve calculated
4 Acceleration sine Not possible Not possible 0 0
curve
Modified User can
5 acceleration sine Possible Not possible ) 0
define
curve
Modified
6 acceleration Not possible Not possible 0 0
trapezoidal curve
Cubic spline curve . . Automatically
/ (nature boundary)*? Not possible Not possible calculated 0
Cubic spline curve . . User can Automatically
8 (clamp boundary)*? Possible Not possible define calculated
9 Cubic spline curve*? Not possible Not possible Automatically Automatically
calculated calculated
Harmonic2_Direct . . Automatically
10 (10) Not possible Not possible 0 calculated
Harmonic2_Inverse . . Automatically
11 (11) Not possible Not possible 0 calculated
*Note:

1. Not possible: The Setting Value is invalid; Possible: The Setting 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.

3. 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;
CamCurve_Type[1] : = Cubic_Spline;
CamCurve_Type[2] : = Cubic_Spline_Nature;

m  Key point number specified by WriteAmount

¢ The amount of key points specified by WriteAmount is up to 64 points, but the key point amount
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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.

n 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 cosine
curve

Used in the situation where 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 shock and vibration. So the curve
type is suitable for applications in the medium and low speed operation.

Acceleration sine
curve

Used in the situation where 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.

Modified acceleration
sine curve

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.

Modified acceleration
trapezoidal curve

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 has better smoothness. The curve type is applied for high-speed
operation.

Cubic spline curve
(nature boundary)

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 curve
(clamp boundary)

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 curve

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.

® Troubleshooting

= When an error occurs during the execution of the instruction or the axis enters “Errorstop” state, bError
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changes to True and the axis stops running. To confirm current error state, see the error code in ErroriD.

e Example

m  Example 1: The example illustrates the synchronized motion based on the cam table generated from

DMC_ DMC_CamKeyPointWrite.

EXECUTE

+|CurveIype [0]
CurveTIype [1]

DMC_CamCurveType.PolyS;
DMC_CamCurveType.Mod_Acc_Trapezoidal:

EXECUTE EXECUTE

EeyPointX[0] +|KeyPointV[0] +|WVelocityEnable [0]

EXECUTE

EeyPoint¥[0] 0: KeyPointV[1] WelocityEnable [1]
KeyPointX[1] 180; KeyPointV[2] VelocityEnable[2]
KeyPoint¥[1] 180; KeyPointA[0] AccelerationEnable[0]
EeyPointX[2] 360; KeyPointA[1] AccelerationEnable[1]
KeyPoint¥Y([2] := 0; KeyPointA[2] AccelerationEnable[2]

DMC_CamKeyPointWrite_0

T DMC_CamKeyPointWrite

GVL_for_Cam.Cam ——|CEM bDone

i = bExecute bBusy

KeyPointX —{lrKeyPointX bError

KeyPointY —lrKeyPoint¥ dwErrorID
CurveType —CamCurveType

WelocityEnable —(bVelocityEnable
KeyPolintV —|lrVelocity
[AccelerationEnable —|bAccelerationEnable
KeyPointd —lrAcceleration
3 —|wWritelmount

¢ The cam table generated from DMC_CamKeyPointWrite can be used by MC_CamTableSelect

directly.

MC_CamTableSelect 0 MC_CanmIn 0

—ll

[(ebsclute |—StartMode
CEMID —CanTableID
[ o ]-{velocityDiff
[ o |-{Acceleration
[ 5 |-Deceleration
 E—E—
[ |-|Tappethysteresis

MC_CamTableSelect MC_CanIn

Master —Master Done ~ IESEE Master —SMaster InSync
Slave —{5lave Busy [~ BN Slave —HSlave Busy
GVL_for_Cam.Cam —=|CamTable Error Execute CommandAborted
Execute ErrorID |- [SHC_NO_ERE 0 —|Masteroffset Error

Periodic CamTableID [~ CAMID 0 —|5laveOffset ErrorID

Masterbsolute 1 —{MasterScaling EndOfProfile

SlaveAbsolute 1 —SlaveScaling Tappets

MC_MoveVelocity 0

MC MoveVelocity

Master —H{axis InVelocity
el —Ex=cute Busy
100 —[Velocity CommandRborted
100 —{Acceleration Error
100 —{Deceleration ErrorID
1000 —{Jerk
positive —Direction

¢ Timing Diagram
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i Acc T o el

Master

Position

Slawe

Position

Weloo fl‘?r

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.

m  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; | Case 1.
CamCurve_Type[3] := Line;
CamCurve_Typel[4] := Cubic_Spline_Nature;
CamCurve_Type[5] := Cubic_Spline_Nature;  Case 2.
CamCurve_Type[6] := Cubic_Spline_Nature;
CamCurve_Type[7] := 5th Polynomial,
CamCurve_Typel8] := Cubic_Spline_Nature;
CamCurve_Type[9] := Cubic_Spline;
CamCurve_Type[10] := Cubic_Splineg; - Case 3.
CamCurve_Type[11] ;= Cubic_Spline_Nature;
CamCurve_Type[12] := 5th Polynomial;
Case 1. If you want to plan a cubic curve with three key points, just select the curve types with the
same boundaries.
Case 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.

Case 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.
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2.2.2.22 DMC_TouchProbeCyclically

® Supported Devices: AX-series motion controller

DMC_TouchProbeCyclically can continuously record the captured position of an axis.

FB/FC Instruction Graphic Expression
DMC_TouchProbeCyclically

—Axis bTouchedf—

—{TriggerInput bBusyp—

FB | DMC_TouchProbeCyclically —bEnable bCommandAbortedf—

—{bWindowOnly bErrorf—

—{IrFirstPosition ErroriDp—

—IrLastPosition IrRecordedPositionf—

ST Language

Axis : =,
Triggerlnput : =,
bEnable : =,
bWindowOnly : =,
IrFirstPosition : =,
IrLastPosition : =,
bTouched =>,
bBusy =>,
bCommandAborted
bError =>,
ErrorID =>,

DMC_TouchProbeCyclically_instance(

=>
3

IrRecordedPosition =>);

® Inputs
Data Setting Value
Name Function T Timing to Take Effect
ype (Default Value)
The instruction will be
bEnable run when bEnable BOOL True/False )
changes from False to (False)
True.
bWindowOnly Enable thg Window BOOL True/False When bEnable and bBusy
range setting. (False) are True
Defines the start Negative, Positive or
IrFirstPosition | position of Window. LREAL 0 When bEnable and bBusy
. . are True
(Unit: user unit) (0)
Defines the end Negative, Positive, or
IrLastPosition | position of Window. LREAL 0 When bEnable and bBusy
. . are True
(Unit: user unit) (0)

® Outputs
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Name Function Data Type Output range (Default Value)
True when the trigger signal is
bTouched | I"ue and axis position BOOL True/False (False)
recording is complete
bBusy | Jruewhen the instruction is BOOL True/False (False)
triggered to run
bCommand True when the instruction is
interrupted by another BOOL True/False (False)
Aborted . :
instruction
bError True when an error occurs BOOL True/False (False)
When a command error
occurs, record the error code. .
ErroriD For the detailed description of DMC_ERROR™’ DMC_ERROR(DMC_NO_ERROR)
the error code, refer to the
appendix of the manual.
IrRecorded Contains the position when a LREAL Positive, negative or 0 (0)
Position trigger occurs.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
When bEnable turns to False
When the trigger signal is True : When bCommandAborted turns to True
bTouched and axis position recording is
completed e  When bError turns to True
e After a period when bEnable turns to True
T h th instructi e  When bEnable turns to False
bBusy e;l:aiutiovr\: setr:rts € Instuction | o When bCommandAborted turns to True
e  When bError turns to True
bCommand When the instruction is interrupted
Aborted by another instruction e When bEnable tums to False
bError When an error occurs during
running or the input value of the | ¢  When bEnable changes from True to False
ErrorlD instruction is incorrect

® Timing Diagram of Output Parameter Changes

bEnabl= |

bTouched

bBusy |

bComma ndAbored

bError

IrRe cordediPosition
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® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the | ayis REF_sM3*1 AXIS_REF_SM3 ;
axis. (Must be specified)
Trigaerinout Trigger DMC_TRIGGER_REF TRIGGER_REF When bEnable turns to True
ggerinp signal *2 (-1) and bBusy is False
*Note:

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)

Setting Value
Name Function Data Type
(Default)
The tri 0: Touch Probe 1
iTriggerNumber e ngger INT 1: Touch Probe 2
channel
(-1)
0: DRIVE_MODE
eFastLatching The trigger signal | DMC_LATCH_MODE 1: CONTRL_MODE
(DRIVE_MODE)
The trigger signal
blnput source wheq the BOOL The trigger signal source
controller is
triggered
Activate or True: Activate the trigger signal
bActive deactivate the BOOL ' Fal
trigger signal (False)
0: Set Position
iCtrlTriggerSource Thg'recorded INT 1: Act Position
position source )
T de of 0: Rising edge data capture
e mode o . .
iCtriTriggerNumber triggering the INT o I; I?allllfnﬂ.edg%datj c;aptur(?
controller : Rising/falling edge data capture
(-1)
iDrvTriggerSource Drive capture INT 0: Motor encoders
(Reversed) source settings 1: CN5
IrNumerator Drive mode CN5
numerator gear LREAL Positive
(Reversed) )
ratio
IrDenominator Drive mode CNS
denominator gear LREAL Positive
(Reversed) .
ratio
bCN5ModuleTypeEnable D“}fe m°de.0/N5 B00L TRUE: Modulo axis
(Reversed) inear axis FALSE: Linear axis
modulo axis :
Drive mode CN5
IrCNSModulovalue modulus value LREAL Positive
(Reversed) -
setting

® Function
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This function block is not available in PLC simulation mode.

When the trigger signal (eFastLatching) is DRIVE_MODE, then the position is provided by the servo and
iCtrITriggerSource is meaningless. iCtrlTriggerSource is available only for CONTRL_MODE.

When DMC_TouchProbeCyclically is used, the Touch Probe Function (60B8h) cannot be configured to
PDO. If users configure it to PDO, the function block will report an error when being run.

DMC_TouchProbeCyclically cannot be used with MC_TouchProbe together. If MC_TouchProbe is
already run, an error will occur when DMC_TouchProbeCyclically is run. DMC_TouchProbeCyclically will
also report an error if MC_TouchProbe is run during DMC_TouchProbeCyclically execution.

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.

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.

® Troubleshooting

When an error occurs during the execution of the instruction or the axis enters “Errorstop” state, bError
changes to True and the axis stops running. To confirm current error state, see the error code in ErroriD.

e Example

Example 1: This example illustrates how to use DMC_TouchProbeCyclically in CONTRL_MODE mode.

HC_Fower T WC_MoveVelocity 0
MC_Power MC_MoveVelocity

EN EN N ENO—

Status 5M_Drive EIC Delta ASDA A2 —SiAxis InVelocity

SM_Drive ETC_Delta ASDA A2 —=

bRegulatorRealState
bDriveStartRealState

—{Execute Busy
5 —Velocity CommandAborted
1000 —|Acceleration Error

Busy
Error
ErrorID

1000 —Deceleration ErrorID

10000 —{Jerk
MC_DIRECTION.positive —Direction

EXECUTE

TRUE
F— ——ex ENO|-

DMC_Trigger.eFastlatching := DMC_LATCE MODE.CONTRL MODE:
DMC Trigger.iCtrlTriggerSoure := 1;(#0:set l:act*)
DMC Trigger.iCtrlTriggerNumber := 2; (¥0:rsing l:faling 2:all¥}
DMC_Trigger.blnput := E1;
DMC_TouchProbeCyclically 0
DMC_TonchProbeCyclically
EN - ENO——
SM_Drive_ETC_Delta_ASDA A2 —SAxis bTouched —
DMC_Trigger —|TriggerInput bBuay
—bEnable bCommandAborted [~
—bifindewonly PError -
—LrFirstPosition dwErzorID
—1rlasteositien 1rRecordedPosition —
¢ Timing Diagram
Axis

fActPosition

ODMC_T ouchProbeCyclically

binput
bEnable
bTouched I | | |
FRecordedPosition ,—:—'—
\

1. 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.
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2. When the signal source blnput 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.

TRUE

TRUE EXECUTE

!
il EN

DMC_Trigger.bInput := El:

DMC_Trigger.eFastLatching := DMC LATCH MODE.CONTRL_MCDE:
DMC_Trigger.iCtrlTriggerSoure := 1; (*0:3et l:iact*)
DMC_Trigger.iCtrlTriggerNumber := 2; (*0:r3ing 1:faling 2:all%*)

ENO

DMC_TouchProbeCyclically 0

TRUE DMC_TouchProbeCyclically

] [ EN

Encoder_Axis_S5I —Axis

ENQ
bTouched

DMC_Trigger —S{TriggerInput bBusy
—|bEnable bCommandiborted
—|bWindowOnly bError
—|lrFirstPosition dwErrorID
—|lrLastPosition 1rRecordedPosition

Device tree setting

[ Buitin_1O (Builtin_IO)
i oo (10)

{" SSI_Encoder (SSI_Encoder)
& Encoder Axis_SSI (Encoder_Axis)

Timing Diagram

Example 2: The example illustrates how to use DMC_TouchProbeCyclically by using SSI Encoder as
the signal source in CONTRL_MODE.

Trigger
E1

Axis

DNMC_TouchProbeCyclically

#ActPosition /

bE nable

bTouched

bBusy

3.

IR ecordedPosition —l—'—'—.i

Select SSI Encoder as the signal source for DMC_TouchProbeCyclically.
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.

of the current SSI Encoder.

When the blnput of Triggerinput is triggered, DMC_TouchProbeCyclically will record the position

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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S EXECUTE
F— ——:x ENOF
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 := El1;

DMC_TouchProbeCyclically 0
= DMC TouchProbeCyclically

1 EN B ENO
Encoder_Axis —HAxis bTouched
DMC Trigger —HTriqgerInp\n bBusy
—|bEnable bCommandAborted
—|bWindowOnly bError
—|1rFirstPosition dwErrorID
=|1rLastPosition 1rRecordedPosition

=&

Tlilll{

DFB_HCnt_0

TRUE DFB_HCnt
— —¢x~ ENO——
Cnt —S{Counter bValid
TRUE —bEnable bBusy
bError
ErrorID
diCounterValue

| P [

¢ Device tree setting

[ Builtin_I0 (Builtin_I0)
i oro (o10)

K <Empty>
=[] pulse Encoder (Pulse Encoder)
18 cntcnt)

& Encoder_Axis (Encoder_Axis)

¢ Timing Diagram

Trigger
Ei

Axis

#ctFosition \—\—\__

DMC_TouchProbeCyclically

bEnabil=

bTouched | | | |

bBusy

rRecorde 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. Finally 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 the blnput of Triggerinput is triggered, DMC_TouchProbeCyclically will record the position

of the current Pulse Encoder.

m  Example 4: The example illustrates how to use DMC_TouchProbeCyclically in DRIVE_MODE.
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MC_MoveVelocity_0

MC_MoveVelocity

MC_Power_0
TRUE MC Power

EN - ENO
SM_Drive ETC Delta RSDA A2 —Haxis Status
TRUE —{Enable bRegulatorRealState —
TRUE —|bRegulatorOn  bDriveScartRealState
TRUE —bDriveStart Busy [
Error
ErrorID

SM_Drive ETC_Delta ASDA A2 —H
5|

1000 —

1000 —

10000 —
MC_DIRECTION.positive —

EN ENO
nxis InVelocity
Execute Buay
Velocity CommandEborted
Acceleration Error
Deceleration ErrorID
Jerk

Direction

TRUE EXECUTE
EN

DMC_Trigger.iTriggerNumber := 0: (*0:TPO,1:TP1¥)
DMC_Trigger.iCtrlTriggerNumber := (*0:r3ing
DMC_Trigger.eFastLatching := DMC LATCH MODE.DRIVE MODE:

1:faling 2:all*)

ENO

DMC_TouchProbeCyclically 0

TRUE DMC_TouchProbeCyclically
EN - ENO——

SM_Drive ETC_Delta_RSDA A2 —Axis bTouched [
DMC_Trigger —{TriggerInput bBuay —

—{bEnable bCommandAborted |-

—{bWindowonly bError —

—{1rFirstPosition dwErrorID |-

—|lrLastPosition 1rRecordedPosition [~

¢ Wiring figure

Sensor

The trigger signal comes from D113 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.

m  Timing Diagram

Axis i
fActPosition

DMC_Touc hP robeCyclically

bE nable

bTouched |

bBusy

IrRe co dedPosition |
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1 — p P — A E—
el T W ———
\333°309303309803  Touch probe pos1 value(60BAh)

1. DMC_TouchProbeCyclically specifies DRIVE_MODE with TouchProbe 1 which is triggered by
the rising edge signal.

2. When the switch trigger occurs, the drive will record the current position, send it back to the
controller and record it in the function block IrRecordedPosition, and bTouched will remain True
for one period.

3. In DRIVE_MODE, the drive will record the current position in real time and thus the recorded
position will be earlier than the actual feedback position of the controller.
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2.2.2.23 DMC_CAMBounds

® Supported Devices: AX-series motion controller

DMC_CAMBounds using the cam table and the expected maximum speed and acceleration of the master axis to
obtain the maximum and minimum values of the estimated position, velocity and acceleration of the slave axis.

FB/FC Instruction Graphic Expression
DMC_CAMBounds
—CAM bDonef—
—bExecute bBusyt—
—IrMasteryelMax bErrorg—
—{IrMasterAccMax ErrorlDf—
FB DMC CAMBounds —lIrMasterscaling IrMaxPos—
n —IrSlaveScaling IrMinPaos—
[rMaxvelf—
IrMinyel—
IrMaxaccDecf—
IrMinfccDeck—

ST Language

DMC_CAMBounds_instance(
CAM: =,

bExecute: =,
IrMasterVelMax: =,
IrMasterAccMax: =,
IrMasterScaling: =,
IrSlaveScaling: =,
bDone=>,
bBusy=>,

bError=> ,
ErrorID=> ,
IrMaxPos=>,
IrMinPos=>,
IrMaxVel=> ,
IrMinVel=> ,
IrMaxAccDec=> ,
IrMinAccDec=> );

® Inputs
Setting Value
Name Function Data 2 Timing to Take Effect
Type (Default Value)
The instruction will be
bExecute run when bExecute BOOL True/False )
changes from False to (False)
True.
Expected maximum
locity of th t Positive or 0
IrMasterVelMax velocity of the master LREAL When bExecute and
axis (1) bBusy are True
(User unit/sec)
i Positive or 0
IrMasterAccMax Expected .maX|mum LREAL When bExecute .turns to
acceleration of the (1 True and bBusy is False
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Data Setting Value
Name Function Timing to Take Effect
Type (Default Value) 9
master axis
(User unit/sec?)
i Positive
IrMasterScaling The scaling factgr of the LREAL When bExecute .turns to
master axis (1) True and bBusy is False
i Positive
IrSlaveScaling The scaling fact.or of the LREAL When bExecute .turns to
slave axis (1) True and bBusy is False
e Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when the calculation s BOOL True/False (False)
complete
bBusy True when the'lnstructlon 'S BOOL True/False (False)
running
bError True when an error oceurs in BOOL True/False (False)
execution of the instruction
Record the error code when
an error occurs. Refer to . DMC_ERROR
ErrorlD Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.
The maximum position of the
IrMaxPos slave axis LREAL Positive, negative, or 0 (0)
(User unit)
The minimum position of the Positive, negative, or 0 (0)
IrMinPos slave axis LREAL
(User unit)
The maximum velocity of the Positive, negative, or 0 (0)
IrMaxVel slave axis LREAL
(User units/sec)
The minimum velocity of the Positive, negative, or 0 (0)
IrMinVel slave axis LREAL
(User units/sec)
The maximum acceleration Positive, negative, or 0 (0)
I'MaxAccDec and deceleratlgn of the slave LREAL
axis
(User units/sec?)
The minimum acceleration Positive, negative, or 0 (0)
IMinAccDec and decelerathn of the slave LREAL
axis
(User units/sec?)

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
e When the trigger signal is True and axis When bExecute turns to False
bDone position recording is Comp|ete When bExecute is False but bDone

turns to True, bDone 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
bBusy e When bExecute turns to True w:en bDone turns to True
en bError turns to True
bError e When an error occurs in the execution | ® When bExecute turns to False
ErrorlD f:onditio_ns or input invalid values of the
instruction
dMaxPos
dMinPos
dMaxVel e Update values after calculation | ¢ The value goes to zero when bExecute
dMinVel completes. turns to False.
dMaxAccDec
dMinAccDec

= Timing Diagram of Output Parameter Changes

IMlinFos

Irhl gz’ el

Irhd in' el

IMlinAccDec

hExecute

hDone

hBusy

hError

Irht s P os

Ir b ccDec

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable Spet‘:zecam MC_CAM_REF" | MC_CAM_REF When bExecute is True

*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 decelaration 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
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¢ Two dimensional point array

® Troubleshooting

= When an error occurs during the execution of the instruction, bError changes to True. To confirm current
error state, see the error code in ErrorlD.

e Example

m  The example shows the use of DMC_CAMBounds.

m  Cam table:

— !
P
L]
—
—
P
L ¢ positon [}
{ B P! q 4o do o % o 2o 2o 2k 2o 2o o e 3|
N —
H — medter postiony
% 2 L = 100 120 140 160 180 200 220 240 P 280 360 320 340
R
2
01
e —— master positionly
B 4 q 40 o o o o 2o B 2 20 2o o P o
014&
= ey
-
A master position [v}
§ 2 & B 160 120 140 160 180 260 220 240 250 230 360 320 340
-0, =
o
o

DMC_CAMBounds_0
_TﬂPiE DMC_CAMBounds
Cam —=CaM bDone [~
=bExecute bBusy =~ S
lrMasterVelMax bError =
lrMasterAccMax ErrorID— [DMC NO ERR

lrMasterScaling 1rMaxPos [—
lrSlaveScaling lrMinPos —
1rMaxVel —
1rMinVel —
lrMexiccDec —
1rMinfccDec [—

= Timing Diagram
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Master
Position 4
Velocity g

Acceleration

Slave IMaxPos=258

Position 4 TtMinPos=-0.766

0 IrMaxVel=150,
Velocity .

IMinVel=-443.7
IrMaxAcc=1200.1
0~ ) N~ . /\/\
Acceleration \/
IrMinAcc=-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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2.2.2.24 DMC_AddAxisToGroup

® Supported Devices: AX-series motion controller

DMC_AddAxisToGroup is used to add a single axis to the axis group.

FB/FC Instruction

Graphic Expression

FB DMC_AddAxisToGroup

AxisGroup
Axis
bExecute

udildentInGroup

DMC_AddAxisToGroup
bDoneg
bBusy
bError
ErrorIlD

ST Language

DMC_AddAxisToGroup_instance(

AxisGroup: =,
Axis: =,
udildentInGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorID=>);
® Inputs
Setting Value
Name Function Data L Timing to Take Effect
Type (Default Value)
The instruction will be
bExecute run when bExecute BOOL True/False )
changes from False to (False)
True.
Specifies to add the 1-6 Y:gar;gli::; urleolfTrue,
udildentInGroup single axis to which UDINT . P
axis of the axis arou (1) udildentInGroup are
group. updated.
® Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when the single axis is BOOL True/False (False)
added
bBusy True when the instruction is BOOL True/False (False)
triggered to run
True when an error occurs in
bError the execution of the BOOL True/False (False)
instruction
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Name Function Data Type Setting Value (Default Value)
Record the error code when
an error occurs. Refer to . DMC_ERROR
ErrorlD Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bD e When the single axis is added e When bExecute turns to False
one e When bError turns to True
bBUS e When bExecute turns to True e When bDone turns to True
y e When bError turns to True
bError e When an error occurs in the e When bEexcute turns to False (Error
execution conditions or input Code is cleared)
ErrorlD values of the instruction
= Timing Diagram of Output Parameter Changes
bExe cute
bDone
bBusy
bError
° Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Specify the DMC_AXIS_ When bExecute turns to True
AxisGroup . R DMC_AXIS_GROUP_REF .
axis group. | GROUP_REF™ and bBusy is False
. Specify the AXIS When bExecute turns to True
Axis ) . AXIS_REF_SM3 )
axis. REF_SM3™ and bBusy is False

*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

m  This function is available for DL_MotionControl V1.2.0.0 or later.
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= Adds the specified axis to the axis group.
= [f an axis already exists on the specified udildentinGroup, it will be directly overwritten.
m  The axis group state must be Disabled to run this function block.

m  The udildentinGroup settings for DIADesigner-AX axis group is as follows:

Devices > R X {4 DeltaAxisGroup X
= bitled 1.
! ‘_’Jh ed.:Z 4 Kinematic
Dévuce (AX-BOSEAOMALv Configuration
,j Hardware Configuration Axis Z
= & Network Configuration Axes Group
A, EtherCAT Filter Aois X: 1
=&f PLC Logic 2
= 1} Application o
- : DeltaAxisGroup AxisZ: 3
[l]) Library Manager
= Axis X
|Z] Motion_PRG (PRG) =
|E] PLC_PRG (PRG) Following Axis
! et A Following Ratio
P = / Axis A: 4
=3¢ EtherCAT Task
&) Motion_PRG AisB: 5
- G
& MainTask v # Axes Group AxisC: 6
@] pLc_PRG s e
93 Trace

® Troubleshooting

m  If an error occurs during the execution of the instruction, bError will turn to True and the axis motion will
stop. To confirm current error state, see the error code in ErroriD.

m  For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example

m  This example shows how to use DMC_AddAxisToGroup to add a single axis at a specified position within
an axis group.

DMC AddAxisToGroup O
DMC AddAxisToGroup

EN ENO——
DeltalhxisGroup —HAJr.isGrcuup bDone [~
SM Drive Virtual & —Axis bBusy —
—bExecute bError —

& —udildentInGroup 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 the
position of axis group 6.

= When DMC_RemoveAxisFromGroup.bDone is true, it means that a single axis has been configured at
the specified position in the axis group.
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2.2.2.25 DMC_RemoveAxisFromGroup

® Supported Devices: AX-series motion controller

The DMC_RemoveAxisFromGroup removes a single axis from an axis group.

FB/FC Instruction Graphic Expression
DMC_RemoveAxisFromGroup
—AxisGroup bDone
FB DMC_RemoveAxisFromGroup | —jAxis bBusy

—{bExecute bError

ErrarlD

ST Language

DMC_RemoveAxisFromGroup_instance(

AxisGroup: =,
Axis: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
® Inputs
Data Setting Value
Name Function Timing to Take Effect
Type (Default Value) 9
The instruction will be
bExecute run when bExecute BOOL True/False i
changes from False to (False)
True.
® Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when the single axis is BOOL True/False (False)
removed
bBusy True when the instruction is BOOL True/False (False)
triggered to run
True when an error occurs in
bError the execution of the BOOL True/False (False)
instruction
Record the error code when
an error occurs. Refer to . DMC_ERROR
ErrorlD Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

441




AX Series Motion Controller Instructions Manual Chapter 2

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bD e When the single axis is removed e When bExecute turns to False
one e When bError turns to True
bBUS e When bExecute turns to True e When bDone turns to True
y e When bError turns to True
bError e When an error occurs in the e When bEexcute turns to False (Error
execution conditions or input Code is cleared)
ErrorlD values of the instruction
= Timing Diagram of Output Parameter Changes
bExe cute
bDone
bBusy
bError
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
. Specify the DMC_AXIS When bExecute turns to True
A . -~ = DMC_AXI ROUP_REF .
XisGroup axis group. | GROUP_REF™ C_AXIS_GROUP_ and bBusy is False
. Specify the AXIS_ When bExecute turns to True
Axis axis. REF_SM3™ AXIS_REF_SM3 and bBusy is False
*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

m  This function is available for DL_MotionControl V1.2.0.0 or later.
m  Removes the specified axis from the axis group.
m  The axis group state must be Disabled to run this function block.

® Troubleshooting

= If an error occurs during the execution of the instruction, bError will turn to True and the axis motion will
stop. To confirm current error state, see the error code in ErrorlD.
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u
Example
m  This example shows how to use DMC_RemoveAxisFromGroup to remove a single axis from an axis
group.
Q" DeltaAxisGroup X
kB
DMC_RemoveAxisFromGroup_0
. Aois ¥ 3 SM_Drive_Virtual_1 D)K.LF AxisFromGroup
i Axdis Z: ure) | SM_Drive_Virtual 2 EN ENC[—
s B DeltaxisGroup —{AxisGroup bDone -
SM_Drive_Virtual_5 —SAxis bBusy —
Folowna AXs ¢ osoming Ratio —|bExecute bError -
Aods A: gure) | SM_Drive_Virtual_3 ErroriD
» Ases Group ]A.. c 5) | SM_Dve_Virtual_S . |
m  Enter the name of the single axis that you want to remove, and then run

For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

DMC_RemoveAxisFromGroup.bExecute. When bDone turns to True, the single axis has been removed.
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2.2.2.26 DMC_UngroupAllAxes
® Supported Devices: AX-series motion controller
DMC_UngroupAllAxes removes all axes in the axis group.
FB/FC Instruction Graphic Expression
DMC_UngroupAllAxes
—{AxisGroup bDonef—
FB DMC_UngroupAllAxes —bExecute bBusyf—
bErrorf—
ErrarlDf—

ST Language

DMC_UngroupAllAxes_instance(

AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorID=>);
® Inputs
Data Setting Value
Name Function Timing to Take Effect
Type (Default Value) 9
The instruction will be
bExecute run when bExecute BOOL True/False i
changes from False to (False)
True.
® Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when the single axis is removed BOOL True/False (False)
bBusy True when the |nstrrlljj:t|on is triggered to BOOL True/False (False)
True when an error occurs in the
bError . . . BOOL True/False (False)
execution of the instruction
EroiD | oseurs, Refor o Appendixfor amr | DMC_ERROR' DMC_ERROR
' ppe! - (DMC_NO_ERROR)
code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing
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Name Timing for shifting to True Timing for shifting to False
bD e When the single axis is removed e When bExecute turns to False
one e When bError turns to True
bBUS e When bExecute turns to True e When bDone turns to True
usy e When bError turns to True
bError e When an error occurs in the e When bEexcute turns to False (Error
execution conditions or input Code is cleared)
ErrorlD . .
values of the instruction

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. Specify the DMC_AXIS_ When bExecute turns to True
AxisGroup | s group. | GRoOUP REFt | DMC-AXIS_GROUP_REF and 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

m  Remove all axes in the axis group.
m  The axis group state must be Disabled to run this function block.

® Troubleshooting

= [f an error occurs during the execution of the instruction, bError will turn to True and the axis motion will
stop. To confirm current error state, see the error code in ErrorlD.
m  For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example

m  This example shows how to use DMC_UngroupAllAxes to remove all single axes from an axis group.

445




AX Series Motion Controller Instructions Manual Chapter 2

DMC_Ungroupillixes 0

DMC UngroupAllixes
EN ENO——
DeltalxisGroup —HhisGroup bDone —
—|bExecute bBusy [—
bError —
ErrorlID

m  Enter the name of the single axis that you want to remove, and then run
DMC_UngroupAllAxes.bExecute. When bDone turns to True, all single axes in the axis group have been

removed.
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2.2.2.27 DMC_GroupPower

Supported Devices: AX-series motion controller

DMC_GroupPower controls the enablement, shutdown and immediate stop of all axes in the axis group.

FB/FC Instruction Graphic Expression
DMC_GroupPower
—AxisGroup bStatusp—
FB DMC_GroupPower —bEnable bBusyf—
—bRegulatorOn bErrorf—
—bDriveStart ErrorIDp—

ST Language

DMC_GroupPower_instance(

AxisGroup: =,
bEnable: =,
bRegulatorOn: =,
bDriveStart: =,
bStatus=>,
bBusy=>,
bError=>,
ErrorlD=> ,);
® |nputs
Setting Value
Name Function LEiE e Timing to Take Effect
Type (Default Value)
The instruction will be
bEnable run when bEnable BOOL True/False )
changes from False to (False)
True.
bRegulatorOn Power ON BOOL True/False (False) Only when bEnable=True
bDriveStart Disable the 'm”?ed'ate BOOL True/False (False) Only when bEnable=True
stop mechanism.
e Outputs
Name Function Data Type Setting Value (Default Value)
bStatus True when all axes in the axis group are BOOL True/False (False)
enabled
bBusy True when the |nstrrl:J;:t|on is triggered to BOOL True/False (False)
bError True Whef‘ an error occurs In the BOOL True/False (False)
execution of the instruction
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Name Function Data Type Setting Value (Default Value)
Record the error code whfen an error ) DMC_ERROR
ErrorlD occurs. Refer to Appendix for error DMC_ERROR
code descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False

e When bRegulatorRealState and » When bRegulatorRealState and
bDriveStartRealState turn to True bDriveStartRealState turn to False

bStatus and all axes in the axis group are | ® When bError turns to True
enabled and enter a movable
state

bBUS e When bEnable turns to True e When bEnable turns to False

y e When bError turns to True

bError e When an error occurs in the e \When bEnable turns to False (Error
execution conditions or input Code is cleared)

ErrorlD values of the instruction

= Timing Diagram of Output Parameter Changes

bEnable

bRegulatorOn

L]

bDriveStart

bStatus

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Specify the | DMC_AXIS_
axis group. | GROUP_REF™

When bEnable turns to True

AxisGroup and bBusy is False

DMC_AXIS_GROUP_REF

*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

m  This function is available for 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.
Originally, the axis group status was GroupDisabled, but it remained GroupDisabled after using
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DMC_GroupPower.

® Troubleshooting

= If an error occurs during the execution of the instruction, bError will turn to True and the axis motion will
stop. To confirm current error state, see the error code in ErrorlD.

m  For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example
m  This example shows how to use DMC_GroupPower to enable all single axes in an axis group.

OMC GroupPower 0

DMC GroupFower
EN ENO
DeltalxisGEroup —HﬁxisGroup bStatus [—
TRUE —bEnable bBusy —
—bRegulatorin bError —
TRUE —bDriveStart ErrorID —

m  Enter the name of the axis group that you want to enable, and then run
DMC_GroupPower.bRegulatorOn. When bStatus turns to True, all single axes in the axis group have

been enabled.
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2.2.2.28 DMC_GroupSetOverride

Supported Devices: AX-series motion controller

DMC_GroupSetOverride changes the velocity of the axis group motion by override control factor.

FB/FC Instruction Graphic Expression
DMC_GroupSetOverride
. —{fxisGroup bEnabledp—
DMC_GroupSetOverri —IbEnable bBusy}—
FB de —IrvelFactar bErrarf—
—Ir&ccFactor ErrorIDf—
—IrjerkFactar

ST Language

DMC_GroupSetOverride_instance(

AxisGroup: =,
bEnable: =,
IrVelFactor: =,
IrAccFactor: =,
IrderkFactor: =,
bEnabled=>,
bBusy=>,
bError=>,
ErrorlD=>);
® Inputs
Data Setting Value
Name Function Timing to Take Effect
Type (Default Value) 9
The instruction will be
bEnable run when bEnable BOOL True/False i
changes from False to (False)
True.
Override control When bEnable is True,
IrvelFactor velocity factor LREAL 0.0-5.0(1.0) VelFactor will be updated.
Override control When bEnable is True,
IrAccFactor accelera.tlon and LREAL 0.0-1.0 (1.0) VelFactor will be updated.
deceleration factor
(Reversed)
Override control jerk When bEnable is True,
IrJerkFactor factor (Reversed) LREAL 0.0-1.0(1.0) VelFactor will be updated.
e Outputs
Name Function Data Type Setting Value (Default Value)
bEnabled True when the factor is successfully set BOOL True/False (False)
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Name Function Data Type Setting Value (Default Value)
bBusy True when the |nstrrl:Jr::t|on is triggered to BOOL True/False (False)
bError True Whef‘ an error occurs in the BOOL True/False (False)
execution of the instruction
Record the error code when an error
. DMC_ERROR
ErrorlD occurs. Refer to Appendix for error DMC_ERROR -
code descriptions. (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
e When bEnable turns to True and e When bEnable turns to False
bEnabled the factor is successfully set e When bError turns to True
e When bEnable turns to False
bB When bEnable t toT
usy ¢ en bEnable turs fo frue e When bError turns to True
bError e When an error occurs in the e When bEnable turns to False (Error
execution conditions or input Code is cleared)
ErrorlD values of the instruction

= Timing Diagram of Output Parameter Changes

bEnable

bEnabled

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. Specify the DMC_AXIS When bEnable turns to True
AxisGroup axis group. | GROUP_REF™ DMC_AXIS_GROUP_REF and 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

m  This function is available for 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.
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m  When the 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.

m  The factor of this function block has no effect on the DMC_GroupStop and the deceleration and stop of

ErrorStop.

m  The acceleration and deceleration velocity of this function block is based on the current motion command

of the axis group.

*

perform the acceleration and deceleration changes at 100.

® Troubleshooting

If DMC_MoveLinearAbsolote acceleration and deceleration is set to 100, the override control will

m  If an error occurs during the execution of the instruction, bError will turn to True and the axis motion will
stop. To confirm current error state, see the error code in ErrorlD.

m  For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example

= This example shows how to use DMC_GroupSetOverride to change the velocity during axis group

motion.

Veloccity:
Boeoeleration

: LEEAL :=

Deceleration: LBEAL :=

[MC MowvelinearBelatiwve 0:
DMC_GroupSetOverride_0: DMC_GroupSetOwverrider
Distance: ARRAY [0..5] OF LREAL
LEEAL := 10

[MC MoveLinearBelatiwve;

Jerk: LEEAL

DMC_MoveLinearBRelative 0

DeltelxisGroup ——
Distance —
Velocity —

Loceleration —
Deceleration —
Jerk —

DMC MovelinearRelatiwve
EN B ENC
AxisGroup bDone —
bExecute bBuay —
Distance blctive —
1r¥Velocity bCommandAborted —
lricceleration bError —
lrDeceleraticn ErrorID—
lrdJerk
CoordSystem
BufferMode
TransitionMode
PlanningPriority

DMC_ GroupSetOverride_ 0O

DMC GroupSetOverride

DeltelxisGroup ——
0.5 —

D pu—

D p—

EN

AxisGroup
bEnakble
1rVelFactor
lrAccFactor
lrJerkFactor

ENO——
bEnabled —
bBusy [~
bBError —
ErrorID [

Timing Diagram

452



AX Series Motion Controller Instructions Manual Chapter 2

DMC_MovelinearRelafve

bExEcuE
DM C_GroupSetOverride

bEnabis

bEnabled |

bBusy |

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.IrVelFactor 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_MovelLinearRelative.
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2.2.2.29 DMC_GetCamSlaveData

® Supported Devices: AX-series motion controller

Input the axis position for DMC_GetCamSlaveData to get information about the slave axis of the specified cam
table.

FB/FC Instruction Graphic Expression

DMC_GetCamsSlaveData

—CamTable bBusyp—
—bEnable bErrorf—
FB DMC_GetCamSlaveData —IrCamPos ErrorID}—

IrCamsSlavePositionf—
IrCamSlavevelocityf—
IrCamSlaveAccelerationf—

ST Language

DMC_GetCamSlaveData_instance(
CamTable :=,

bEnable :=,

IrCamPos :=,

bBusy =>,

bError =>,

ErrorlD =>

IrCamSlavePosition =>
IrCamSlaveVelocity =>

IrCamSlaveAcceleration =>);

® |nputs
Setting Val
Name Function LELE] etting Value Timing to Take Effect
Type (Default Value)
The instruction will be
run when bEnable
bEnable BOOL True/False (False) -
changes from False to
True.
Cam axis position
IrCamPos XIS postl LREAL Positive or 0 (0) When bEnable changes
(User Unit) from False to True
e Outputs
Name Function Data Type Setting Value (Default
Value)
bBusy True when the instruction is BOOL True/False (False)
running
True when an error occurs in the
bError . . . BOOL True/False (False)
execution of the instruction

ErrorlD Record the error code when an DMC_ERROR*! DMC_ERROR
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Name Function Data Type Setting Value (Default
Value)
error occurs. Refer to Appendix (DMC_NO_ERROR)
for error code descriptions.
IrCamSlavePosition Cam slave axis position LREAL Positive, n(e(;)g;atlve, or0
. . . . Positive, negative, or 0
IrCamSlaveVelocity Cam slave axis velocity ratio LREAL (0)
Cam slave axis acceleration ratio Positive, negative, or 0
IrCamSlaveAcceleration (This feature is not gvallable LREAL ©)
when CamTable Type is one/two
dimension)

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

values of the instruction

Name Timing for shifting to True Timing for shifting to False

bBusy e When bEnable turns to True e When bError turns to True

bError e When an error occurs in the e When bEnable turns to False (Error
execution conditions or input Code is cleared)

ErrorlD

e Update information when °

IrCamSlavePosition bEnable is True.

Will not update information when
bEnable is False.

e Update information when °

IrCamSlaveVelocity bEnable is True

Will not update information when
bEnable is False.

e Update information when °

IrCamSlaveAcceleration bEnable is True.

Will not update information when
bEnable is False.

m  Timing Diagram of Output Parameter Changes

bEnable

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable | SPECV e | o cam. REF* MC_CAM_REF When bEnable turns to True
cam table. - - - -

*Note: MC_CAM_REF (FB): User-defined camtable parameters.

® Function
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m  This function is available for DL_MotionControl V1.2.3.0 or later.

= By entering the master slave position with this function block, you can get the slave axis position
(IrCamSlavePosition), the slave axis velocity ratio (IrCamSlaveVelocity), 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 tye is
one-dimensional table of slave positions or two-dimensional table of related master/slave positions, then
the function block does not provide information about the acceleration ratio of the slave axis
(IfCamSlaveAcceleration).

m  When the cam table slave axis starts and ends at the same position, the velocity and acceleration will
both be NaN.

® Troubleshooting

= If an error occurs during the execution of the instruction, bError will turn to True. To confirm current error
state, see the error code in ErrorID.

m  For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example

m  This example shows how to use DMC_GetCamSlaveData function blocks to get the cam table master
axis position and the corresponding position of slave axis.

IMC_GetCamSlaveData 0

DMC GetCamSlaveData

Cam —CamTable bBusy =
TRUE = bEnable bError =

180 —lrCamPas ErrorID|—
1rCamSlavePosition — 360

lrCamSlaveVelocity —

lrCamSlavelAcceleration — IIl

¢ Timing Diagram

Axis Positon

Master o

Slave o

The figure above shows the changes of master and slave axis when the cam table runs for a cycle.

Input 180 for DMC_GetCamSlaveData.IrCamPos (master axis position is 180), and then you can know
that when the master axis runs to 180, the slave axis position will be 360.
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2.2.2.30 DMC_GetDeltaServoDriveError

® Supported Devices: AX-series motion controller

DMC_GetDeltaServoDriveError can only read the current errors of Delta's servo panel.

FB/FC Instruction Graphic Expression

DMC_GetDeltaServoDriveError
—fis bvalidf—
FB DMC_GetDeltaServoDriveError —|bEnable EE”S? B
— rrorg—
ErrorIDF—
ServoDriveErrorf—

ST Language

DMC_GetDeltaServoDriveError _instance(
Axis:=,

bEnable:=,

bValid=>,

bBusy=>,

bError=>,

ErrorlD=>,

ServoDriveError=>);

® Inputs
Data Setting Value
Name Function Timing to Take Effect
Type (Default Value) 9
The instruction will be
run when bEnable
bEnable BOOL True/False (False) -
changes from False to
True.
® Outputs
Name Function Data Type Setting Value (Default
Value)
bValid True when read normally BOOL True/False (False)
bBusy True when the instruction is BOOL True/False (False)

running

True when an error occurs in the

bError execution of the instruction BOOL True/False (False)

Record the error code when an

DMC_ERROR
. *1 !
ErrorlD error occurs. Refer to l.-\p.pendlx DMC_ERROR (DMC_NO_ERROR)
for error code descriptions.
DWORD
ServoDriveError Show the Delta servo panel DWORD
errors (0)
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*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bEnable t to Fal
bValid e When bEnable turns to True ° en bEnable fUrs fo Faise
e When bError turns to True
When bEnable t to Fal
bBusy e When bEnable turns to True * en bEnable turs fo raise
e When bError turns to True
bError e When ar'1 error oc':cl:urs n the e When bEnable turns to False (Error
execution conditions or input Code is cleared)
ErrorlD values of the instruction
ServoDriveError e Update information when e Will not update information when
bEnable is True. 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 Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When bEnable t'urns to True
axis. 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

= This function block is only available for DL_MotionControl V1.3.4.0 or later.

= Can only read the panel alarm code of Delta servo.

m  The alarm code of the ASDA panel is displayed as hexadecimal.

® Troubleshooting

= If an error occurs during the execution of the instruction, bError will turn to True. To confirm current error
state, see the error code in ErrorlD.
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m  For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example

m  This example shows how to read error codes on the servo panel by DMC_GetDeltaServoDriveError.

DMC_GetDeltaServoDriveError_0

DMC_GetDeltaServeoDriveError

SM_Drive_ETC_Delta_ASDA_A2 Axis bvalid
TRUE bEenable bBusy

bError
ErrorID |- [DMC_NO_ERR
ServoDriveError

¢ When the servo encounters the negative limit of the hardware, the panel reports ALO14 and the
function block reads 0x014.

459



AX Series Motion Controller Instructions Manual Chapter 2

2.3 DL_MotionControlLight

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 conrollers’ motion control structure.
® Positioning Axis
= m EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMaotion)
=l c2000Pius_cMC_EC01_Card_DML (Delta C2000Plus EtherCAT(CoE) DML)
H? DML_Drive_ETC_Delta_C2000_Plus (DML_Drive_FTC_Delta_C2000_Flus)

® \elocity Axis
= ﬁ EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion)
=l c2000Pius_CMC_ECO1_Card_VL_DML (Delta C2000Plus EtherCAT(CoE) VL DML)
HgP 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: For more information about the mode intruductions, 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_TorqueControl_DML"
MC_ChangeAxisConfig_ DML
MC_ReinitDrive_DML

MC_VelocityControl_DML™

Note:
1. MS300 and MH300 are not supported.

I <K<K <K< <

I KKK KK K< KIK<K|K KKK KK <
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2. ASDA-A2-E, ASDA-A3-E and ASDA-B3-E are not supported.

® 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.

m  Gear ratio of the DIA-AX software end

Transmission Mechanism

Mechanism Type | Ball Screw Mechanism Setting

Command pulse per motor rotation: | 1280000 [ Pulse ]

(4) .
@P'rtch: 10000 F] runit)

A =>
@ 772

Gear Box

r—
g-\_ - | | (3} @ Gear ratio numerator 1

Gear Ratio =

Gear ratio denominator 1

Servo Gear Ratio Setting

m  Take the above figure as a calculation example
Factor= (©O/ @) /| (®/®)

¢ Positioning axis
The maximum speed and maximum acceleration and deceleration range of the function
calculated as follows: *

MC MoveRelative DML O
MC MoveRelative DML
EN B - ENO

DML _Driwve ETC Delta RSDR A2 —Anxis bDone —

—bExecute bBusy —

—lrDistance bCommandAborted —

—lr¥Velocity bError —

—lrAcceleration ErrorID -

—lrDeceleration

block are

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 = ((30000 / 60)*1000) * (servo motor one-round resolution / Factor) / slowest

acceleration time for servo drives

Max. IrAcceleration = ((30000 / 60)*1000) * (servo motor one-round resolution / Factor) / fatest

acceleration time for servo drives

Min. IrDeceleration = ((30000 / 60)*1000) * (servo motor one-round resolution / Factor) / slowest

deceleration time for servo drives

Max. IrDeceleration = ((30000 / 60)*1000) * (servo motor one-round resolution / Factor) / fatest

deceleration time for servo drives
¢ Speed axis
Min. IrVelocity = 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
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- 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
Axis SoftMotio
R1- n DML_Drive_ DL_MotionContr
DDF C2000 CH200 MH30 MS30 A A B w EC562 ol
Versio + 0 0 0 2 3 3 3 1 Version ETC_Delta_XX
n " Light
1.0.0.0 \% \ 46.1.0 1.0.14 1.0.0.13
1.0.0.5 \% \% \% 46.1.0 1.0.14 1.0.0.13
1.0.0.6 \ 46.1.0 1.0.14 1.0.0.13
1'040'1 \% \ \% 46.1.0 1.0.14 1.0.0.13
1.1.0.0 \% \ \% \ \% \% 46.1.0 1.1.0.0 1.1.0.0
1.1.0.0

1300 | V v v|v]v v ot 1.3.0.0

e 1.3.0.0

4.6.1.0
1.4.0.0 \% \ \% \% \% \% 4.10.0.0

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.

Devces
EE
= [§ Device (ax-308EA0MATT)
o8 Hardware Configuraton
= A Metwork Configuration

- 3 X

& DML_Drive_ETC_Delta_ASDA_AZ X
General Setting Goerdl

Heming Setting

Mame: OML_Drive_ETC_Delta_ASDA_A2
Vendor: Defta Becrons, I
Categories: SoftMoton Light Ether CAT drives.

A, EerCAT Fiter

DML_Drive_ETC_Delta_ASDA_AZ: Type: 11
EEC Objects aprimil

XD: 1657 0001
RKatus __Vm 1L3.0.0

Order number: 0
Description: DML aucs for Defta ASDA A2

3 etta_Locaus Master (Deita LocalBus Master)
= (§) eterCAT Master_SoftMotion [AX-3 Seres EtherCAT Master SoftMoton)
= (@ AsDa_A2_E_CoE_Drive DML (Deita ASDA-AZ-E EtherCAT(CoE) Drive DML)

Mg DM _Drive ETC Deita_ASDA_AZ (DML_Drive ETC, aeau-*m
2]

"3 SoftMoton General Axis Pool

= To upgrade DML DDF

o T
&) mc s
= (3 Buittn 1o {Pultin_jo)
@ omw 1oy
5 Deits_LocaBus_Master (Deits LocaBus Master)
= (5] EercAT Master_SoftMotion {AX-3 Series ExherCAT Master Softoton)

= (@ asDaazE R g Oy
o m_ ta_As .r' i
% Saftoton se- ok e

¥ Delete

Refactosing »

G Properties

) Add Folder

'1" Edit Object \ .

Edit Object With

Edit 10 mapging
Iport mappings from CSV.,

Expont mappings 1o LSV

® Devices that support positioning axis
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Device Firmware version

C2000+ EtherCAT communication card
CH2000 EtherCAT communication card

V3.00 or later
V3.00 or later
V1.04 or later

MH300 EtherCAT communication card

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 V2.04 or later
W3

V1.0006 or later

® This function library is not available in PLC simulation mode.
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2.3.11 MC_Power DML
° Supported Devices: AX-series motion controller, AX-serirs basic motion controller
MC_Power_DML is used to enable, disable and immediately stop the specified axis.
FB/FC Instruction Graphic Expression
MC_Power_ DML
—{fixis bstatusp—
— hEnahle bRegulatorReal Statef—
FB MC_Power_DML —bRegulatorOn bDrivestartRealState—

bDriveStart

bBusy—
bErrorg—
Errorldf—

ST Language

Axis : =,
bEnable : =,

bDriveStart : =,
bStatus =>,

bRegulatorOn: =,

MC_Power_DML_instance(

bRegulatorRealState =>,
bDriveStartRealState =>,

bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
Data Setting Value
Name Function T Timing to Take Effect
ype (Default)
The instruction will be run
bEnable when bEnable turns from BOOL True/False (False) | -
False to True.
bRegulatorOn Power ON BOOL | True/False (False) (T)r'&'g valid when bEnable is
bDriveStart Disable the |mmedlate BOOL True/False (False) Only valid when bEnable is
stop mechanism. True
® Outputs
Name Function Data Type Output Range (Default)
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 whgn the immediate stop BOOL True/False (False)
mechanism can be used.
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Name Function Data Type Output Range (Default)
bBusy True'when the instruction is BOOL True/False (False)
running
bError True w.hen an error occurs in the BOOL True/False (False)
execution of the instruction
Indicates the error code if an error
. . DML_ERROR
ErroriD occurs. Refer to _Appendlx for DML_ERROR (DML_NO_ERROR)
error code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bEnable is True and
e When bEnable is True and bRegulatorRealState or
bStatus bRegulatorRealState and bDriveStartRealState turns to
bDriveStartRealState turn to True False
When bError turns to True
When bEnable is True and
e When bEnable and bRegulatorRealState bRegulatorRealState turns to
bRegulatorRealState
are True False
When bError turns to True
When bEnable is True, and
bRegulatorRealState or
bDriveStartRealState | © Whgn bEnable and bRegulatorRealState, bDriveStartRealState turns to
bDriveStartRealState are True False
When bError turns to True
When bEnable turns to False
bBusy e When bEnable turns to True When bError turns to True
bError e When an error occurs during running or
the input value of the instruction is When Error Code is cleared
ErrorlD incorrect
= Timing Diagram of Output Parameter Changes
bEnable
bRegulatorOn
bDriveStart J
bStatus
bBusy
bRegulatorRealStatus
bDriverStartStatus

® Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Axis Speaf("%’ the | AxiS REF DML* | AXIS_REF_DML When 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

bRegulatorOn and bDriveStart are effective only when bEnable is True.
When bEnable, bRegulatorOn and bDriveStart are all True, bStatus changes to True and nAxisState (state
machine) changes to Standstill

= When bEnable and bRegulatorOn are True and then bDriveStart is set to False, nAxisState (state machine)
changes to Stopping.

= When bEnable and bDriveStart are True and then bRegulatorOn is set to False, nAxisState (state machine)
changes to Disabled.

m  When the axis state machine is under Standstill, Delta servo ASDA-xx-E Series runs MC_Stop_DML,
and the bStatus of MC_Power_DML will be False.

® Troubleshooting

m  When an error occurs in the instruction execution or the axis enters Errorstop state, bError changes to
True and the axis stops running. To confirm current error state, see the error code in ErrorID.

e Example

m  For the example, refer to the programming example for MC_Power function block.
m  For function block Axis parameters, enter that of the positioning axis.
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2.3.1.2

MC_Stop_DML

® Supported Devices: AX-series motion controller, AX-serirs basic motion controller

MC_Stop_DML decelerates the specified axis to a stop.

FB/FC Instruction Graphic Expression
MC_Stop_DPML
—{Axis bDonep—
FB MC_Stop_DML —bBxecute bBusyf—
bCommandaborted—
bErrorf—
Errorldf—

ST Language

MC_Stop_DML_instance(

Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bCommandAborted=>,
bError =>,
ErrorlD =>);
® Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction will
be run when True/False
bExecute bExecute turns from BOOL (False) )
False to True.
® Outputs
Name Function Data Type Output Range (Default)
bDone True when the velocity BOOL True/False (False)
reaches 0
bBusy True_when the instruction is BOOL True/False (False)
running
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted
bError True when an error occurs BOOL True/False (False)
Contains error code if an
ErroriD error occurs. Refer to DML_ERROR* | DML_ERROR (DML_NO_ERROR)
Appendix for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)
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= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
e When bExecute turns from True to
False
bDone e When the axis decelerates to a stop | e If bExecute is False and bDone turns
or the velocity is 0 to True, bDone will be True for one
period and then immediately turn to
False.
When bExecute turns to False
If bExecute is False and
e When the axis state switches to bCommandAborted is True,
bCommandAborted Disabled during instruction execution bCommandAborted will immediately
change to False after maintaining a
True state for a scan cycle.
bBUS e When bExecute turns to True and the | ¢  When bDone turns to True
y instruction is run e  When bError turns to True
bError e When an error occurs during running | v pEvecite tums to False (Error
or the input value of the instruction is .
. Code is cleared)
ErrorlD incorrect

= Timing Diagram of Output Parameter Changes

bExecute

bDone

bCommand Aborted

bEror
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS_REF_DML* AXIS_REF_DML When pExecute 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

s MC_Stop_DML can be used to stop the axis in motion and State Machine enters Stopping.
m When MC_Power is set to False during deceleration, the motor will be in Free Run.

m  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.

m  The deceleration rate can follow the Setting Value of Quick stop deceleration (16#6085) in the CiA402
object dictionary.
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® Troubleshooting

= When an error occurs in the execution of the instruction, bError will change to True. To confirm the current
error state, see the error code in ErrorID.

e Example

m  For the example, refer to the programming example of MC_Stop function block.
m  For function block Axis parameters, enter that of the positioning axis.
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2.3.1.3 MC_Reset_DML
® Supported Devices: AX-series motion controller, AX-serirs basic motion controller
MC_Reset DML clears axis-related errors.
FB/FC Instruction Graphic Expression
MC_Reset DML
—Axis bDonef—
FB MC_Reset_ DML —bExecute bBusyr—
bErrork—
Errorldf—

ST Language

MC_Reset_DML_instance(

for error code descriptions.

Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction
will be run when True/False
bExecute bExecute turns BOOL -
(False)
from False to
True.
® Outputs
Name Function Data Type Output Range (Default)
True when axis error clearing is
bD completed and the axis enters BOOL True/False (Fal
°M® | Standstill or Disabled ruefFalse (False)
bBusy | [Tu€whenthe instruction is BOOL True/False (False)
running
bError True when an error occurs BOOL True/False (False)
Indicates the error code if an
ErrorlD error occurs. Refer to Appendix DML_ERROR* DML_ERROR (DML_NO_ERROR)
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*Note: DML_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
If bExecute is False and bDone turns to
e When axis error clearing is True, bDone will be True for one period
bDone completed and then immediately turn to False.
bBus e When bExecute turns to True and e When bError turns to True
y the instruction is run e When bDone turns to True
bError ¢ When an error occurs dqung running | & \when bExecute turns to False (Error
or the input value of the instruction is Code is cleared)
ErrorlD incorrect

m  Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bError

® Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS_REF_DML* AXIS_REF_DML When k_)Execute 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

s MC_Reset_DML can change the axis from an abnormal error state to a normal operational state.
When MC_Power_DML.Enable is True, the axis state changes from Errorstop to Standstill.
When MC_Power_DML.Enable is False, the axis state changes from Errorstop to Disabled.

m  When the servo controller reports an error, MC_Reset_DML can be used to clear the error. After the
error is cleared, the axis state will return to Standstill or Disabled.

m 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

= When an error occurs in the execution of the instruction, bError will change to True. To confirm the current
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error state, see the error code in ErrorlD.

e Example

m  For the example, refer to the programming example of MC_Reset function block.
m  For function block Axis parameters, enter that of the positioning axis.

472



AX Series Motion Controller Instructions Manual

Chapter 2

2.3.1.4 MC_Halt_DML

® Supported Devices: AX-series motion controller, AX-serirs basic motion controller

MC_Halt_DML halts an axis in a controllable way.

FB/FC Instruction Graphic Expression
MC_Halt_DML
—&xis bDonef—
—bExecute bBusy—
FB MC_Halt_DML —IrDeceleration bCommandAborted —
bErrorf—
Errorldf—

ST Language

MC_Halt_DML_instance(

Axis : =,
bExecute : =,
IrDeceleration : =
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® |nputs
Setting Value
Name Function ?ata Timing to Take Effect
ype (Default)
The instruction will be
bExecute run when bExecute BOOL True/False )
turns from False to (False)
True.
IrDeceleration Dec?e.leratlon .ratti. LREAL Positive (0) When bExecute turns to True
(Unit: user unit/s?)
® Outputs
Name Function Data Type Output Range (Default)
bDone True when th? 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)
interrupted
bError True when an error occurs BOOL True/False (False)
ErrorlD Indicates the error code if an DML_ERROR* DML_ERROR (DML_NO_ERROR)
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Name Function

Data Type

Output Range (Default)

error occurs. Refer to
Appendix for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
. If bExecute is False and bDone turns
bDone * \s/\t/gsn the axis decelerates to a to True, bDone will be True for one
period and then immediately turn to
False.
When bDone turns to True
bBusy e When bExecute turns to True When bError turns to True
and the instruction is run When bCommandAborted turns to
True
When bExecute turns to False
e When this instruction is If bExecute is False and
bCommandAborted interrupted by another function bCommandAborted turns to True,
block bCommandAborted will be True for one
period and immediately turn to False.
bError * Whe.n an error occurs during e When bExecute turns to False (Error
running or the input value of the Code is cleared)
ErrorlD instruction is incorrect

Timing Diagram of Output Parameter Changes

bExecute

bDone

bBusy

bCommand Aborted

bError
]
® Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS_REF_DML* AXIS_REF_DML When pExecute 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
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= MC_Halt DML is different from MC_Stop_ DML in stopping the axis motion. MC_Halt_DML can be
interrupted by other motion function blocks.

= When MC_Halt_DML is run, the axis will enter discrete_motion state. When the velocity of the axis reaches
zero, the axis will enter Standstill state.

= When using the ASDA-A2-E, ASDA-A3-E, and ASDA-B3-E slaves