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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/AX-8 series

P.1.2 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.
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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.

o 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 aborted 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 instructions.

2: Blendingl.ow (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.

® 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:
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Single-axis Function Block

TRUE

MC ReadStatus_0

[

Reference to axis

EN

SM_Drive_EIC_Delta_ASDA_AZ-E%Axis|

@ /" -Enable

VAR_IN_OUT MC_ReadStatus.Axis : AXIS_REF_SM3

—

MC_ReadStatus

SynchronizedMotion [~

ENO|——

Valid -
Busy [~
Error -
ErrorID[-
Disabled [~
Errorstop [
Stopping [~
StandStill [~
DiscreteMotion -
ContinuousMotion [~

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

Function Block for Axis Group

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

VAR_IN_OUT DMC_GroupReadStatus.AxisGroup : DMC_AXIS_

DMC_GroupReadStatus_0

TRU

nn
uu

DMC_Axis_Group/;E

GROUP_REF

DMC_GroupReadStatus
EN ENO
AxisGroup bvalid
bEnable bBusy
bError
ErrorID
bGroupMoving
bGroupHoming
bGroupErrorStop
bGroupStandby
bGroupStopping
bGroupDisabled
bConstantVelocity
bAccelerating
bDecelerating
bInPosition

For AxisGroup FB, the applicable Structure is DMC_AXIS_GROUP_REF.

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

For AX Motion CPUs, motion control instructions are divided into two categories based on PLCOpen.

Single-axis motion
control instructions

Torque control on a single axis

Synchronized control on a single axis

Administrative

Administrative functions on a single
axis

Categories Type Function Group Description
Positioning on a single axis
Velocity control on a single axis “SMC”: Motion instructions
Motion

“MC_": PLCopen motion control
instructions

“DMC_": Delta-defined motion control
instructions

Multi-axis motion
control instructions

Motion modules

Motion

Multi-axis coordinated control

Performing coordinated movement of
an axis group

Administrative

Administrative functions on multi-axis

Controlling, monitoring, or resetting axis
group status
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1.3 Overview of Delta Motion Instructions Library

This section describes related settings of Delta's motion instructions library DL_MotionControl and DL_MotionControlLight and

Codesys Softmotion library in AX series motion control CPUs.

Delta's motion instructions DL_MotionControl and DL_MotionControlLight are derived from Codesys Softmotion. They provide
users with convenient instructions for different occasions. The following tables list the version compatibility of Delta's motion

instructions library and Codesys Softmotion instruction library:

Delta Motion Library

SM3_Basic V4.6.1.0

SM3_Basic V4.10.0.0

DL_MotionControl V1.1 and earlier versions

o

DL_MotionControl V1.2 and later versions

Delta Motion Library

SML_Basic V4.5.1.0

SML_Basic V4.10.0.0

DL_MotionControlLight V1.1 and earlier versions

o

DL_MotionControlLight V1.2 and earlier versions
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2.1 Motion Control Instructions

Motion control instructions are generally used to control motors to perform specific movement 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.

211 MC_Home

. Supported Devices: AX-308E, AX-8, AX-364E

MC_Home controls the axis to perform the homing operation.

FB/FC | Instruction Graphic Expression ST Language
MC_Home_instance(
Axis : =,
i MC_Home Execute: =,
--iﬁ.xis Done - Position: =,
—{Execute Busy— _
FB MC_Home —Position CommandAborted Done =>,
Error Busy =>,
ErrorlD CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs

Setting Value
Name Function Data Type (DefauIS: Value) Timing to Take Effect

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

- " Negative, When Execute
Specifies the set position.

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.
Busy ;I'urge when the instruction is BOOL True/False (False)
CommandAborted True when the instruction is BOOL True/False (False)
interrupted.
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 error occurs.

ErrorlD Refer to Appendix for error SMC_ERROR SMC_ERROR (SMC_NO_ERROR)
code descriptions.
*Note: SMC_ERROR: Enumeration (Enum)
®  Outputs Update Timing
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 True,

Done +  When the homing is completed. ;
Done will be True for only one scan cycle and
immediately shift 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 aborted by
another instruction.

When Execute changes to False.
If Execute is False and CommandAborted

CommandAborted L o ;
«  When this instruction is aborted by turns to True, Done will be True for only one
MC_Stop. scan cycle and immediately shift to False.
Error « When an error occurs in the execution
conditions or input values for the When Error Code is cleared.
ErrorlD instruction. (Error code is recorded)

n Timing Diagram

Execute

Done

Busy

Command Aborted

Error

10
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® Inputs/Outputs

- Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
i When Execute is rising edge triggered
Axis | Specify the AXIS_REF_SM3* AXIS_REF_SM3 _ g edge g
axis. and Busy is False.

*Note: AXIS_REF_SMB3(FB): Every function block contains this variable, which works as the starting program for function
blocks.

° Function

n When Execute changes to True, the homing operation starts to be performed on the axis specified in Axis.
n Position is to specify the set position for homing.
[ In case the MC_Home command is interrupted by MC_Stop and

XWaitForHaltWhenStoplnterruptsHome is TRUE, MC_Stop has to wait till the driver reaches velocity zero before
setting to Done. Instead, if xXWaitForHaltWhenStoplinterruptsHome is FALSE, Done will shift to true once MC_Stop
interrupts MC_Home.

[ 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

n 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.

° 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 ENQO——
| A2 ——AX1is Done
Execute Busy |
0 —Position CommandAborted —
Error —
ErrorID¢
n Timing Diagram
Execute
Done
Busy
Position f
homing(7)
State Machine discrete motion(4)
standstill(3)
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n Use MC_Home with the following parameters:

Homing mode

Speed during search for
switch

Speed during search for
zero

Homing acceleration

33

100

50

100

] The above parameters can be configured on the Homing Setting page:

General Setting

Commissioning

Homing Setting

SM_Drive_ETC_Delta_ASDA_A2:
IEC Objects

Status

Information

Homing Mode | Mode 33 N

Homing speed during search for switch | 100 Bl roimm]

Homing speed during search for z phase pulse |50

Homing Acceleration | 100 Bl rms1

Description

Mode 33 : Depending on Z pulse in the negative direction

In mode 33, The homing instruction is executed and the axis moves at the second-phase speed (Homing speed
during search for Z phase pulse) in the negative direction. And the place where the axis stands is the home
position once the first Z pulse is met.

I

1
1 |
J

{

Stop poin .
Negative direction .—@—( Start point

Z pulse 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.

12
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2.1.2 MC_Stop

° Supported Devices: AX-308E, AX-8, AX-364E

MC_Stop decelerates an axis to a stop.

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

*Note: SMC_ERROR: Enumeration (Enum)

Output Updating Time

13




AX-Series Motion Controller Instructions Manual Chapter 2

Name Timing for shifting to True Timing for shifting to False
« True when the axis decelerates to a stop and « When Execute turns from True to False.
Done reaches zero velocity. « If Execute is False and CommandAborted turns

to True, Done will be True for only one scan cycle
and immediately shift to False.

Bus o True when Execute turns to True. « When Done turns to True.
y o When Error turns to True.
Error * Whe’.‘.a“ error oceurs In the execu tion . « When Execute turns from True to False. (Error
conditions or input values for the instruction. .
ErrorlD Code is cleared)

n Timing Diagram

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 Exe:cute is triggered to be True
axis. and Busy is False.

*Note: AXIS_REF_SMS3(FB): Every function block contains this variable, which works as the starting program for function blocks.
° Function
] You can specify the deceleration rate when decelerating the moving axis to a stop. Also, State Machine will be stopping.

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

n 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

n 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.

° Example

] The example below shows the behavior and position tracking when MC_Stop is run after MC_MoveVelocity.
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1 1

MC_MoveVelocity 0

MC MoveVelocity

I EN ENO
SM Drive Virtual —jAxis InVelocity
El — Execute Busy
300 —Velocity CommandAborted
100 —Acceleration Error
100 —{Deceleration ErrorID
1 —Jerk
1 —Direction
MC_Step 0
MC Stop
I EN ENO
5M Drive Virtual —=jAxis Done
E2 —Execute Busy
100 —{Deceleration Error
1 —Jerk ErrorID
Timing Diagram
300
Velocity
0
MC_MoveVelocity
Execute
InVelocity
Busy
CommandAborted
Error
MC_Stop
Execute
Done
Busy
Error
confinuous motion(s)
standstill(3)
State Machine | stopping2) —

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”.

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.

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

. Supported Devices: AX-308E, AX-8, AX-364E

MC_Halt stops the axis motion in a controlled way.

FB/FC Instruction Graphic Expression ST Language
MC_Halt_instance(
Axis : =,
) Execute : =,
| MC_Halt L
{fods Deceleration : =,
—Execute Jerk : =,
FB MC_Halt —|Decaleration Done =>
—Jerk ’
[ Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
: Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
The instruction is run when True/False
Execute Execute changes from BOOL -
(False)
False to True.
Deceleration Deceleration rate. LREAL Positive When Execute turns to True, the
(Unit: user unit/s2) number or 0 (0) rate will be updated.
Jerk Jerk value. LREAL Positive When Execute is triggered to be
(Unit: user unit/s3) number or 0 (0) True, the value will be updated.
° Outputs
Name Function Data Type Output Range (Default Value)
Done True yvhgn Zero BOOL True/False (False)
velocity is reached.
Busy True when .the BOOL True/False (False)
instruction is run.
True when the
CommandAborted instruction is BOOL True/False (False)
interrupted.
Error 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.
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*Note: SMC_ERROR: Enumeration (Enum)

B 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 astop and | «  If Execute is False and CommandAborted
reaches zero velocity. turns to True, Done will be True for only one
scan cycle and immediately shift 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.

CommandAborted +  When this instruction is aborted o If Executeis False and CommandAborted
because of other function blocks. turns to True, it will be True for only one
period and immediately shift to False.
Error ¢ Whef‘.a“ error occurs in the execution « When Execute turns from True to False.
conditions or input values for the .
. . (Error Code is cleared)
ErrorlD instruction.

n Timing Diagram

Execute

Done

Busy

Command Aborted

Error

° Inputs/Outputs

Setting Value
Name Function Data Type Timing to Take Effect
yp (Default Value) &

Specify the AXIS_REF_SM3* AXIS_REF_SM3 When Execute is triggered to be True

Axis . .
axis. and Busy is False

*Note: AXIS_REF_SMS3(FB): Every function block contains this variable, which works as the starting program for function
blocks.

° 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.).

n 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.

17
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° Troubleshooting

u 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.

° 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.l”.

[ 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_Power
L EN ENO|—|
SM Drive Virtual =Axis status
I'RUE —Enable bRegulatorRealsState —
E —{bRegqulatorOn bDriveStartRealState |-
UE —bDriveStart Busy —
Error —
ErrorlID|

MC MovevVelocity 0

MC MoveVelocity
1 EN B ENO——
SM Drive Virtual —JAxis InVelocity—
El —{Execute Busy —
300 —vVelocity CommandAborted —
100 —Acceleration Error —
100 —Deceleration ErrorlID|—
0 —Jerk
1 —Direction

MC Halt 0
. MC Halt
{ H EN ENO|——
5M Drive Virtual —=Axis Done —
E2 —Execute Busy —
50 —Deceleration CommandAborted —
0 —Jerk Error —
ErroriD

n Timing Diagram
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300
Velocity
0

MC_MoveVelocity

Execute

InVelocity
Busy

CommandAborted

Error

MC_Halt

Execute I_

Done

Busy

CommandAborted

Error

continuous motion(5)

standstill(3)
State Machine ’—‘

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

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

. When MC_Halt is not decelerating the axis to zero velocity and 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)

19



AX-Series Motion Controller Instructions Manual

Chapter 2

2.1.4 MC_MoveAbsolute

. Supported Devices: AX-308E, AX-8, AX-364E

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 : =,
[ MC_MoveAbsolute VeIOCity -5
~{Axds Done Acceleration : =,
migxectme C m;?:z Deceleration
— Position OmIman 3 ecel S
FB MC_MoveAbsolute —|Velocity Error
-—iAcceIeratlon ErrorID Jerk .=
— Deceleration
—{Jerk Direction : =,
— Direction
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
L (Default Value) .
The instruction is run True/False
Execute when Execute changes BOOL -
(False)
from False to True.
- Negative,
. Absolute target position et When Execute turns to
Position . . LREAL positive or 0 .
(Unit: user unit) 0) True and Busy is False.
. Target velocity . When Execute turns to
Velocity . . LREAL Positive or 0 (0) .
(Unit: user unit/s) True and Busy is False.
. Acceleration rate » When Execute turns to
Acceleration . . LREAL Positive or 0 (0) .
(Unit: user unit/s?) True and Busy is False.
. Deceleration rate . When Execute turns to
Deceleration . . LREAL Positive or 0 (0) .
(Unit: user unit/s?) True and Busy is False.
Jerk value . When Execute turns to
Jerk . . LREAL Positive or 0 (0) .
(Unit: user unit/s®) True and Busy is False.
3: fastest
2: current
. . . . . . . 1: positive When Execute turns to
Direction Rotation direction MC_Direction* )
0: shortest True and Busy is False.
-1: negative
(shortest)
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*Note: MC_Direction: Enumeration (Enum)

° Outputs
Name Function Data Type Output Range (Default Value)
Done Trutla.wh(.an absolute target BOOL True/False (False)
position is reached.
Busy ;I'Jge when the instruction is BOOL True/False (False)
CommandAborted True when the axis is being BOOL True/False (False)
controlled
Error True if an error occurs BOOL True/False (False)
Record the error code when
the error occurs. Refer to .
ErrorlD Appendix for error code SMC_ERROR SMC_ERROR (SMC_NO_ERROR)
descriptions.
*Note: SMC_ERROR: Enumeration (Enum)
n 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 « If Execute is False and CommandAborted
completed. turns to True, Done will be True for only one
scan cycle and immediately shift to False.
«  When Done turns to True.
Busy « When Execute changes to True. e When Error turns to True.

When CommandAborted turns to True.

« When this instruction is aborted by
another function block.

When Execute turns to False.
If Execute is False and CommandAborted

CommandAborted «  When this instruction is aborted * ;

. turns to True, Done will be True for only one
because of the execution of MC_Stop scan cycle and immediately shift to False
instruction. y y ’

Error * Whef‘.a” error oceurs in the execution « When Execute turns from True to False. (Error
conditions or input values for the .
) . Code is cleared)
ErrorlD instruction.

n Timing Diagram
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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 is triggered to be True and
axis. Busy is False.

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

° Function

Direction

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:

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°

180
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Direction: 0(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

o

Direction: 2(current)

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

Current position: 315°
Target position: 90°
Movement angle: 225°

Direction: 2(current)

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

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

180°

° Troubleshooting

n 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.

° Example

n The example below describes the behavior of 2 MC_MoveAbsolute instructions which are connected with each other.
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MC_Fower_0

MC_Power
EN B ENO
SM_Dr:i.ve_virt‘;.a]. —=Axis Status
£ —{Enable bRegulatorRealState
E —bRegulatoron bDriveStartRealState
E —bDriveStart Busy
Error
ErrorID

MC_MoveAbsolute 0
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 —|birection

MC_MoveAbsolute 1

MC_MoveRbsolute
SM_Drive Virtual —=Axis Done ——
Busy—
E2 CommandAborted —
H Execute Error—
20000 —Position ErrorID
4000 —Velocity
20000 —{Acceleration

20000 —|Deceleration
20000 —Jerk
1 Direction

n Timing Diagram

4000

2000 /S

Velocity

Position

MC_MoveAbsolute_0

Execute

Done

Busy

CommandAborted

Error

MC_MoveAbsolute_1

Execute

Done

Busy

CommandAborted

Error

discrete motion(4) H
standstill(3) ;

State Machine J—
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. 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
MC_MoveAbsolute_1 parameters.

. 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.

. In case Execute of MC_MoveAbsolute_1 switches to False, the Done output will also change to False state.
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2.1.5 MC_MoveRelative

° Supported Devices: AX-308E, AX-8, AX-364E

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 : =,
| MC_MoveRelative VelOCity LS
:f?:fcute i Acceleration : =,
FB MC_MoveRelative oy oA Deceleration : =,
B e Jerk : =,
e Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
Name Function Data Type (gztfg:ﬂ \\Z:::) Timing to Take Effect
The instruction is run when True/False
Execute Execute changes from BOOL -
(False)
False to True.
Relative distance to be . " .
Distance moved. LREAL Negative, positive or | When Execute turns to True and Busy is
. . 0(0) False.
(Unit: user unit)
Velocity Target velocity. LREAL | Positive or 0(0) When Execute turns to True and Busy is
(Unit: user unit/s) False.
Acceleration | “\cceleration rate. LREAL | Positive(0) When Execute turns to True and Busy is
(Unit: user unit/s?) False.
Deceleration Deceleration rate. LREAL | Positive(0) When Execute turns to True and Busy is
(Unit: user unit/s?) False.
Jerk Jerk value. LREAL Positive(0) When Execute turns to True and Busy is
(Unit: user unit/s®) False.
° Outputs
Name Function Data Type Output Range (Default Value)
Done ;;r(r)Lrjr?p\lA(/aT:crj] relative distance is BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)
Busy ;I'Jge when the instruction is BOOL True/False (False)
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)

n Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
When Execute turns from True to False.
Done « When the relative positioning is If Execute is False and Done turns to True,
completed. Done will be True for only one scan cycle
and immediately shift to False.
When Done changes to True.
Busy « When Execute changes to True. When Error changes to True.
When CommandAborted turns to True.
« When this instruction is interrupted by When Execute changes to False.
another function block. If Execute is False and CommandAborted
CommandAborted « When this instruction is interrupted turns to True, it will be True for only one
because of the execution of MC_Stop period and immediately shift to False.
instruction.
Error * Whef‘.a“ error oceurs In the execution When Execute turns from True to False.
conditions or input values for the .
. . (Error Code is cleared)
ErrorlD instruction.

n Timing Diagram

Execute

Done

Busy

Command Aborted

Error

n Inputs/Outputs
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] Setting Value _—
Name Function Data Type (Default Value) Timing to Take Effect
Axis Speaciifg the AXIS_REF_SM3* AXIS_REF_SM3 \é\;rllseg Execute turns to True and Busy is

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

° 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

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

. Example

[ The example below describes the behavior of the MC_MoveRelative instruction.

Code) to address the problem.

I

SM _Drive Virtual —=

MC_Fower 0

EM

Axis

Enable
bRegulatoron
bDriwveStart

MC_Fower
ENO

Status
bRegulatorRealsState
bDriveStartRealState
Busy

Error

ErrorID

MC_MoveReslatiwve 0

EH_DrivL_?irtual-Ji
El —

1000 —

300 —

300 —

500 —

2000 —

.E_Fﬂ?.ﬂlllti?l

EN

Axis

Execute
Distance
Velocity
Acceleration
Deceleration
Jerk

ENO——

Done —
Busy —
CommandAborted —
Error —
ErrorlID—

° Timing Diagram
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MC_MoveRelative_0

CommandA borted

Velocity

000

I
. !

Execute

Done

Busy

Emor : §

tendstil @) discrete mation(4)
standstill(3)

State Machine

*

When Execute changes to True, MC_MoveRelative drives the axis to the target position. During movement,

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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2.1.6 MC_MoveAdditive

. Supported Devices: AX-308E, AX-8, AX-364E

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 Velocity : =,
{#ads Done .
—{Execute Busy Acceleration : =,
L —{Distance CommandAborted . .-
FB MC_MoveAdditive —{Velocity G Deceleration : =,
—i.ﬂc:elpration ErrorlD Jerk : =,
—|Deceleration
—|Jerk Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
Name Function Data Type (gztfg:ﬂ \\52:::) Timing to Take Effect
The instruction is run True/False
Execute when Execute changes BOOL -
(False)
from False to True.
Relative distance to be . .
Distance moved. LREAL Negative, When Execute turns to True and Busy is
. . positive or 0(0) | False.
(Unit: user unit)
Velocity Target velocity. L REAL Positive or 0(0) When Execute turns to True and Busy is
(Unit: user unit/s) False.
Acceleration | Acceleration rate. LREAL Positive(0) When Execute turns to True and Busy is
(Unit: user unit/s?) False.
Deceleration Deceleration rate. LREAL Positive(0) When Execute turns to True and Busy is
(Unit: user unit/s?) False.
Jerk Jerk value. LREAL Positive(0) When Execute turns to True and Busy is
(Unit: user unit/s®) False.
° Outputs
Name Function Data Type Output Range (Default Value)
Done True whep additive BOOL True/False (False)
distance is completed.
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Name Function Data Type Output Range (Default Value)
Busy True when .the BOOL True/False (False)
instruction is run.
True when the BOOL
CommandAborted instruction is True/False (False)
interrupted.
Error True when an error BOOL True/False (False)
occurs.
Record the error code
when an error occurs.
ErrorID Refer to Appendix for SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
error code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

n Output Updating Timing

Name Timing for Shifting to True Timing for Shifting to False
When Execute changes to False.
«  True when the additive positioning is If Execute is False and
Done completed. CommandAborted turns to True, Done
will be True for only one scan cycle and
immediately shift to False.
When Done changes to True.
Bus True when Execute changes to True When Error changes to True.
y 9 ' When CommandAborted changes to
True.
When Execute changes to False.
CommandAborted «  When this instruction is aborted because of If Execute is False and
the execution of MC_Stop instruction. CommandAborted turns to True, Done
will be True for only one scan cycle and
immediately shift to False.
Error ) Whef‘.a” efror oceurs In the execution When Execute turns from True to False.
conditions or input values for the .
. . ( Error code is cleared)
ErrorlD instruction.

n Timing Diagram

Execute

Done

Busy

Command Aborted

Error
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° Inputs/Outputs

. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Axis Speacig the AXIS_REF_SM3* AXIS_REF_SM3 \é\;trseg Execute turns to True and Busy is

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

° Function

n MC_MoveAdditive runs the instruction based on user-defined parameters to drive the specific axis to move an

additional distance.

] When MC_MoveAdditive runs alone, the behavior will be identical to a MC_MoveRelative.
] In case the previous instruction is on-going, an additional distance will be added again to run MC_MoveAdditive

instruction.

° Troubleshooting

n 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.

° Example

n The example below describes the behavior of MC_MoveRelative and MoveAdditive instructions which are run in a

series.

MC MoveRelatiwve 0

TRUE MC MoveRelative
1 EN a ENO——
S5M Drive_Virtual —axis Done [~
—|Execute Buay —
5000 — Distance Commandiborted —
1500 —Velocity Error [—
2000 —Acceleration ErrorID [~
2000 —Deceleration
10000 —Jderk
MC_MoveRAdditiwve 0
TRUE MC MoveAdditive
1 EN a ENO——
5M_Drive_ Virtual —axis Done [~
—Execute Busy [~
6500 —Distance CommandAborted —
2000 —Velocity Error -
1000 —Acceleration ErrorID—
1000 —Deceleration
10000 —Jerk

° Timing Diagram
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1500
Velocity

MC_MoveRelative

Execute

Done

Busy

CommandAhorted

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.

.

position 5,000, and the new target position 11,500.
. When the axis reaches 13,500, Done changes to True.

Meanwhile, the MC_MoveAdditive instruction is run and adds a relative distance of 6,500 to the previous target
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2.1.7 MC_MoveSuperimposed

. Supported Devices: AX-308E, AX-8, AX-364E

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 : =,
) Distance : =,
— s . VelocityDiff : =,
— Execute .
_= 1551 [ Acceleration : =,
FB MC_MoveSuperimposed i i b Deceleration - =
—Acceleration t
—i?eckeleration Jerk : =,
- Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorID =>);
° Inputs
Name Function Data Type (gztfg:ﬂ \6::::) Timing to Take Effect
The instruction is run True/False
Execute when Execute changes BOOL -
(False)
from False to True.
Additional relative Negative, positive or .
Distance distance to be moved. LREAL 0 \é\;rllseg Execute turns to True and Busy is
(Unit: user unit) (0) '
I Additional target velocity " When Execute turns to True and Busy is
VelocityDiff LREAL Positive(0) 4
(Unit: user unit/s) False.
Additional acceleration .
Acceleration rate LREAL Positive(0) \é\glfg Execute turns to True and Busy is
(Unit: user unit/s?) ’
Additional deceleration .
Deceleration rate LREAL Positive(0) When Execute turns to True and Busy is
. . False.
(Unit: user unit/s?)
Additional jerk value . When Execute turns to True and Busy is
Jerk LREAL Positive(0) y
(Unit: user unit/s®) False.
° Outputs
Name Function Data Type Output Range (Default Value)
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Done True when .the superimposed BOOL True/False (False)
movement is completed.

Busy ;I'urze when the instruction is BOOL True/False (False)

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)

Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
When Execute turns from True to False.
Done «  When the superimposed distance is If Execute is False and Done turns to True,
completed. Done will be True for only one scan cycle
and immediately shift to False.
When Done changes to True.
Busy . When Execute changes to True. When Error changes to True
When Commandaborted turns to True
. When one instruction is aborted by When Execute changes to False.
another instruction with the Buffer Mode If Execute is False and CommandAborted
CommandAborted set to Aborting. turns to True, it will be True for only one
. When this instruction is aborted because period and immediately shift to False.
of the execution of MC_Stop instruction.
Error ) Whef‘.a“ efror oceurs In the execution When Execute turns from True to False.
conditions or input values for the (Error Code is cleared)
ErrorlD instruction.

Timing Diagram

Execute

Done

Busy

Command Aborted

Error

° Inputs/Outputs
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. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Axis Speac;g;/ the AXIS_REF_SM3* AXIS_REF_SM3 \é\;trseg Execute turns to True and Busy is

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

° Function

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

If executing MC_MoveSuperimposed block in Standstill state, the function will be identical to MC_MoveRelative.
MC_MoveSuperimposed can be aborted by other function blocks.
An error will occur when MC_MoveSuperlmposed is repeatedly run on the same axis.

If changing the input values during the execution of MC_MoveSuperimposed or re-execute 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.

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.

° 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.

° Example

The example below describes the behavior of MC_MoveSuperimposed applied to MC_MoveVelocity.

MC MoveVelocity 0

TRUE MC MoveVelocity
11 EN - ENO——
SM Driwve Virtual —Hnwis InVelocity —
—Execute Busy —
500 —Velocity CommandAborted —
100 —Acceleration Error —
100 —|Deceleration ErrorID—
1000 —Jderk
—|Direction
MC_ MoveSuperImposed 0
TRUE MC moveSuperimposed
11 EN B ENO——
SM_Drive Virtual —JAxis Done [~
—Execute Busy —
10000 —|Distance Commandaborted —
600 —{VelocityDiff Error —
200 —Acceleration ErrorID—
200 —Deceleration
500 —Jerk

Timing Diagram

36



AX-Series

Motion Controller Instructions Manual

Chapter 2

Position

Velocity 59

200

Acceleration 100 ----

-200

1000
Jerk 500

0
-1000

MC_MoveVelocity

Execute

InVelocity

Busy

CommandAborted

MC_MoveSuperimposed

Execute

Done

Busy

State Machine

standstill(3)

continuous motion(5)

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).

keep going.

When the execution of MC_MoveSuperimposed has finished, Done will turn True and MC_MoveVelocity will
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2.1.8 MC_Camin

. Supported Devices: AX-308E, AX-8, AX-364E

MC_CamlIn performs cam operation.

down with the specified factor.

()

FB/FC | Instruction Graphic Expression ST Language
MC_CamlIn_instance(
Master : =,
Slave : =,
Execute : =,
MasterCompensation : =,
NC Camin SlaveCompensation : =,
—Master - InSynch MasterScaling : =,
—Slave Busy|— SlaveScalling : =,
—Execute CommandAborted}— StarMode : =
— MasterOffset Errorl- arMode : =,
—SlaveDffset ErrorlD CamTablelD : =,
—MasterScaling EndOfProfilef— VelocityDiff : =
FB MC_Camin —SlaveScaling Tappets (— y ) ’
—StartMode Acceleration : =,
—iCamTablelD Deceleration : =,
—WVelodtyDiff Jerk : =
—Acceleration t )
— Deceleration TappetHysteresis : =,
— Jerk _ InSync =>,
— TappetHysteresis Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>,
EndOfProfile =>,
Tappets =>);
° Inputs
Setting Value Timing to Take
Name Function Data Type
b (Default Value) Effect
The instruction is run when True/False
Execute Execute changes from False to BOOL Fal -
True. (False)
Turns the position of the . e
_ master axis by the specified Negative, positive or | When Execute
MasterCompensation Compensation value. LREAL 0 turns to True and
(Unit: user unit) ©) Busy s False.
Turns the displacement of the . .
, slave axis by the specified Negative, positive or | When Execute
SlaveCompensation Compensation value. LREAL 0 turns to True and
(Unit: user unit) ©) Busyis False.
Scales th ¢ ) d Negative, positive or | When Execute
MasterScaling cales e master axis up an LREAL 0 turns to True and

Busy is False.
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Setting Value

Timing to Take

Name Function Data Type
b (Default Value) Effect
Scales the s| ) d Negative, positive or | \When Execute
SlaveScaling cales e siave axis up an LREAL 0 turns to True and
down with the specified factor. .
(0) Busy is False.
0: absolute
1: relative
. . ; When Execute
2: ramp_in
StartMode %gﬁgﬂgﬁ (t-)rf]?hznglzggrgiinst MC_StartMode . p_. turns to True and
3: ramp_in_pos Busy is False.
4: ramp_in_neg
(absolute)
Cam table identifier, which is MC When Execute
CamTablelD from output of CAM 1D MC_CAM_ID’ turns to True and
CamTableSelect. - Busy is False.
Maximum velocity difference When Execute
VelocityDiff under ramp_in mode. LREAL Positive or 0(0) turns to True and
(Unit: user unit/s) Busy is False.
The acceleration rate under When Execute
Acceleration ramp_in mode. LREAL Positive(0) turns to True and
(Unit: user unit/s?) Busy is False.
The deceleration rate under When Execute
Deceleration ramp_in mode. LREAL Positive(0) turns to True and
(Unit: user unit/s?) Busy is False.
The jerk value under ramp_in When Execute
Jerk mode. LREAL Positive(0) turns to True and
(Unit: user unit/s3) Busy is False.
When Execute
TappetHysteresis The hysteresis rate of tappet. LREAL Positive or 0(0) turns to True and

Busy is False.

*Note: MC_CAM_ID(Struct): Cam table variables, from output of MC_CAMTableSelect, are input to MC_Camin.

Setting Value
N Functi Data T
ame unction ala Type (Default Value)
pCT Internal information stored in the POINTER TO BYTE Positive or 0(0)
cam table
Periodic Periodic mode BOOL True/False (True)
MasterAbsolute MasterAbsolute mode BOOL True/False (True)
SlaveAbsolute SlaveAbsolute mode BOOL True/False (True)
StartMaster The start master axis position in LREAL Negative, positive or 0 (0)
the cam table
EndMaster The end master axis position in LREAL Negative, positive or 0 (0)
the cam table
StartSlave The start slave axis position in LREAL Negative, positive or 0 (0)
the cam table
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Setting Value
Name Function Data Type
b (Default Value)
EndSlave The end slave axis position in LREAL Negative, positive, or 0(0)
the cam table
byCompatibilityMode Compatibility mode BYTE Positive or 0(0)
° Outputs
Name Function Data Type Output Range (Default Value)
True when the specified
InSync master/slave cam operation BOOL True/False (False)
is synchronized.
Busy ;I'urge when the instruction is BOOL True/False (False)
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
ErrorlD an error occurs. Refer to SMC_ERROR*" SMC_ERROR (SMC_NO_ERROR)
Appendix for error code
descriptions.
True when the end point of
EndOfProfile the cam profile is BOOL True/False (False)
completed.
Can be used with the
Tappets function block of SMC_TappetData*? SMC_TappetData
SMC_GetTappetValue.
*Note:

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

Output Range

axis passes tappets.

Name Function Data Type
o (Default Value)
0: TAPPET _pos
(Pass in positive direction)
Tappet action active when 1: TAPPET_all
i i N ific directi
ctt axis passes tappets inthe | g\~ cAMTAPPETTYPE (No specific direction)
specified direction (positive - 2: TAPPET neg
or negative). (Pass in negative direction)
(TAPPET_pos)
0: TAPPETACTION_on (Switch ON)
The ac ivated wh 1: TAPPETACTION_off (Switch OFF)
cta ©action activaled when | gy cAMTAPPETACTION 2: TAPPETACTION_inv (Inverts)

3: TAPPETACTION_time
(Switches on after a delay for a certain
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Output Range
Name Function Data Type
b (Default Value)
time period.)
(TAPPETACTION_on)
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 switched
dwDuration to ON under DWORD Positive or 0(0)
TAPPETACTION_time
mode.
iGrouplD Track ID of tappets INT Positive, negative, or 0 (0)
X Master.p05|t.|on where LREAL Positive, negative, or 0 (0)
tappet is switched.
dwActive Internal variable DWORD Positive or 0(0)
n Output Updating Time
Name Timing for Shifting to True Timing for Shifting to False
o e When Execute is False.
e When the synchronization between .
InSync the master and slave axis is e If Execute is False and Done turns to True, Done
completed will be True for only one scan cycle and
' immediately shift to False.
. L . e When CommandAborted is True.
Busy e When an instruction is being run. .
e When Erroris True.
e When MC_CamOut is run. e When Execute is False.
When one instruction is aborted by If Execute is False and CommandAborted turns
CommandAborted another instruction. to True, CommandAborted will be True for only
When a function block instruction is one period and immediately shift to False.
aborted by MC_Stop.
Error When an error oceurs in. the When Execute is False. (Error codes are
execution conditions or input values cleared.)
ErrorlD for the instruction. ’
Shift to True for only one cycle and immediately
shift to False if MC_CamTableSelect Periodic is
EndOfProfile Cyclic end of the cam profile 1 (cycle).
Execute shifts to False if MC_CamTableSelect
Periodic is 0 (none-cycle).

n Timing Diagram
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Execute

InSync

Busy

CommandAborted

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 meshing 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 is
master axis. False.
Slave Specifies .the AXIS_REF_SM3* AXIS_REF_SM3 When Execute turns to True and Busy is
slave axis. False.

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

° Function

Relationship between master axis position and slave axis position

The cam relationship which is 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 / slave axis instead of the actual axis position.
If the cam relationship which is planned is seen as the function CAM as below, 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 positions and there is a conversion between them. The conversion between
the axis position and cam phase is related with the MasterAbsolute, SlaveAbsolute, MasterCompensation,
SlaveCompensation, MasterScaling, and SlaveScaling.

The slave axis follows the master axis to make the synchronous cam motion by using the MC_Camln instruction. In
the synchronous cam motion, the corresponding relationship between the master axis position and slave axis
position is based on the pre-planned cam relationship (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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CAM
Master offset Slave offset
Master fl\/ J\ Slave
Position X @/ / | T \_i_/ Position

Master Scaling Slave Scaling

¢ The following formula is generated from the figure above:

Position_Slave=SlaveScalingx CAM(MasterScalingxMasterPosition+MasterCompensation)+
SlaveCompensation

It can be seen that when master axis is in absolute mode, master position is the remainder of the current master
position divided by modulo; When master axis is in relative mode, master position is the start point position (usually
0) of master axis in the corresponding cam curve.

n Relation between StartMode and MasterAbsolute/ SlaveAbsolute of CamTableSelect

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

¢ Relative mode (StartMode = 1): Cam changes according to the current position of slave axis, which the slave axis
position will be added to the slave current position for calculation. If the slave setpoint position according to the
cam is not at the start point 0, a jump may occur.

¢ Ramp mode (StartMode = 2, 3, 4): Add a motion curve for compensation according to VelocityDif, Acceleration,
Deceleration, and Jerk, so as to prevent a jump in cam when meshing starts.

MC_CamTableSelect.MasterAbsolute Master axis
absolute Absolute mode
relative Relative mode
MC_Camin.StartMode MC_CamTableSelect.SlaveAbsolute Slave axis
absolute True Absolute mode
absolute False Relative mode
relative True Relative mode
relative False Relative mode
. Ramp in Absolute
ramp_in True
mode
. Ramp in Relative
ramp_in False
mode
Ramp in positive
ramp_in_pos True pinp
Absolute mode
) Ramp in positive
ramp_in_pos False )
Relative mode
) Ramp in negative
ramp_in_neg True
Absolute mode
Ramp in negative
ramp_in_neg False P . 9
Relative mode

¢ Cam table
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1. Absolute mode on master axis (MasterAbsolute = true)
Absolute mode on slave axis (SlaveAbsolute = true)
1.1 Absolute mode (StartMode = 0)

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

Execute

InSync

Busy

300
Master Position

. M/\/
Slave Position  ®° W
0

EndOfProfile

1.2 Absolute mode (StartMode = 1)

Cam master and slave axis meshing 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.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | ‘ |

1.3  Ramp in mode (StartMode=2)

Cam master and slave axes meshing 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.
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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.

Execute

InSync

Busy

Master Position

Slave Position

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 meshing position will be the position on the cam table plus slave current position (61 + 180 = 241).
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Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

Master absolute mode (MasterAbsolute = false)/ Slave absolute mode (SlaveAbsolute = true)
3.1 Absolute mode (StartMode = 0)

Master-slave meshing 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 (meshing) is zero under absolute mode.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | |

3.2  Relative mode (StartMode = 1)

Master-slave meshing 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 (meshing) 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 | | |
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4.2

Master relative mode (MasterAbsolute = false)/ Slave relative mode (SlaveAbsolute = false)
Absolute/ Relative mode (StartMode = 0, 1)

Master-slave meshing 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 (meshing) 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 | |

Ramp in mode (StartMode = 2)

Master-slave meshing position: The current position of master axis will be the start position as well as the zero
position on the cam table. A compensating curve is added to the slave position according to the settings of
VelocityDiff, Acceleration and Deceleration to avoid jumps.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

[ Compensations and scaling (MasterCompensation/MasterScaling/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.

47



AX-Series Motion Controller Instructions Manual

Chapter 2

120

Slave camphasing

Master cam phasing

380

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

120

oSlave axis positian

A

a Master axis position

3e0

¢ 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.

Cond

120

ition 1 Condition 2

MasterScaling=1
i SlaveScaling=1

Slave position
240

Y

0 360
Master position

't

b asterScaling=1
SlaveScaling=2

Slave position

Master position

360
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Condition 3 Condition 4
i MasterScaling=1 i Masterscaling=2
SlaveScaling=0.5 SlaweScaling=1
Slave position Slave position
120
B0 e
U . 30 0 180 e
Master position Master position
Condition 5
A - MasterScaling=0.5
Slave position SlaveScaling=1
120 b -——---—- -~ — ==
I
I
I
I
: -
1] 360 720
hWaster position
Condition 1: When MasterScaling and SlaveScaling are set to 1 with no Compensations, the actual cam profile will be

Condition 2:

same as preplanned.

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

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

preplanned.

Condition 4: When MasterScaling=2 and SlaveScaling=1 with no Compensations, the position of master axis is doubled

Condition 5:

2. When

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.

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.

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

cam profile.
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Condition 1 Condition 2
A ) A .
W asterOffset=0 Masteroffset=50
240
180
B0
1
o} a0 270 aef
haster 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.

¢ Atthe same time, Execute changes to False, while OutputsinSync, Busy and EndOfProfile of MC_CamiIn 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 mo

¢33 @ o @ @ o

dified according to the settings in Tappet table and the direction when CAM master passing the tappets.
Track ID X positive pass  negative pass
1
180 switch ON switch OFF
360 switch OFF none
3
90 switch ON none
270 imvert switch OFF

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

¢ You can configure several tappets for each track ID on the Tappet table, then view the relationship between tappets

and th

e master axis. While moving the points on Tappets page, the setting parameters on Tappet table page will

be changed simultaneously.

masier posiion [u]
£ B o T 50 T80 L] L] i) 0 T T80

:::::

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

° Troubleshooting

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

° Example

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

¢ Cam curve planning:

300%
200 —_—
e ———
et b 8 =
100 e = S P il b, O —
,(,_»-*"// TR master position [u]
maser position [ul
N Tt et & master pasition fu]
4z £ 4 0 £ 180 120 140 160 180 200 220 240 "y ado 330
= s > ™
LI - o e
X Y vV A J Segment Type min(Position) max(Position) max(|Velocity]) max(|Acceleration|)
0o 0 1 0o 0 L
. Poly5 1] 90 1.51200000000... 0.0437803772552189...
L 0 9 0 0 0
. Polys 90 180 1.51200000000... 0.0437803772552188...
L 180 180 1 0 0
b Polys 90 169.8427604... 2.33748148148.. (0.10754458161865568
L 270 90 0 0 0
L Poly5 -0.84276047... 90 2.33748148148... 0.10754458161865568
360 0 1 0 0
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MC MoveVelocity 0 MC MoveRelative 1
MC_MoveVelocity MC_MoveRelative
L EN ENO EN ENO—|

5M Drive Virtual X -—SAxis InVelocity |- 5M Drive Virtual y—SAxis Done —
EZ —Execute Busy — E3 —Execute Busy—

100 —{Velocity CommandAborted — 180 —Distance CommandAborted —

500 —Acceleration Error [~ 100 —Velocity Error —

500 — Deceleraticn ErreriD— 500 —Acceleraticn ErcoriD—

1000 — Jeck 500 —{Deceleration
1 —Direction 1000 —Jerk

MC_CamTableSelect_0

E MC_CamTableSelect
11 EN ENO
SM Drive Virtual X —=Master Done
SM _Drive Virtual Y —slave Busy —
Cam = CamTable Error—
. —{Execute ErrorID|
— Periodic CamTableID —Cam ID_1
TRUE —MasterAbsoclute
[RUE —4S5laveRbsolute
MC_CamIn_0
TRUE MC_CamIn
1 EN ENO[——
5M_Drive Virtual X “Master InSync -
SM_Drive Virtual Y -SSlave Busy |-
E4 —Execute CommandAborted —
30 —MasterOffset Error—
100 —SlaveOffset ErrorID|-
2 —MasterScaling EndofProfile -
1 —slaveScaling Tappets—

0 —{StartMode
Cam_ID 1 —CamTableID
60 —VelocityDiff
500 —Acceleration
500 — Deceleration
500 — Jerk
0 —{TappetHysteresis

Timing Diagram
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Velocity

100
Master /
0

Execute

InSync

Busy

CommandAborted

EndOfProfile | | | | | |

MC_CamOut

Execute

Done

Busy

MC_MoveVelocity

Execute

InVelocity
+

MC_MoveRelative

Execute

Done

¢  The calculation for axis position and meshing position on cam coordinate:
Position_Slave = SlaveScalingxCAM (MasterScalingxMasterPosition + MasterCompensation) + SlaveCompensation
Slave meshing 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 meshing 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.
¢ Tappets
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negative pass

invert

=]
o]

SMC_GetTappetValue_ 0

Track ID ¥ positive pass
1
Q0 imvert
MC CamTableSelect_0 MC CamIn_0
MC CamTableSelect MC CamIn

EN ENO EN ENG[—
Master Done — master ——|Master InSync —
Slave Busy — slave —=5lave Busy —
CamTable Error — —Execute Commandiborted —
Execute ErrorID — 0 —MasterOffset Error —
Periodic CamTablelID —Cam ID 1 0 — SlawveOffset ErrorlD —
Masteribsolute 1 —MasterScaling EndOfProfile —
Slaveibsolute 1 —SlaveScaling Tappets —

0 —StartMode

Cem ID 1-—CamTableID

SMC GetTappetValue

=
=

MC_CamIn_0.Tappets —=|Tappets

EN

iID
bInitValue
bSetInitValueAtReset

bTappet —

ENO——

—VelocityDiff
—Acceleration
—Deceleration
—Jerk

5 —TappetHysteresis

m  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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2.1.9 MC_CamOut

. Supported Devices: AX-308E, AX-8, AX-364E

MC_CamOut deactivates the meshing between master and slave axis.

FB/FC Instruction Graphic Expression ST Language
MC_CamOut_instance(
Slave : =,
MC_CamOQut o
‘Slave Done Execute : =,
FB MC_CamOut {Execute Busy Done =>,
Error |— —
ErrorlD Busy =>,
Error =>,
ErrorID =>);
° Inputs
Setting Value
Name Function Data Type (Default Timing to Take Effect
Value)
The instruction is run when True/False
Execute Execute changes from False to BOOL -
T (False)
rue.
° Outputs
Name Function Data Type Output Range (Default Value)
TRUE when the demeshing task
Done between master and slave is BOOL True/False (False)
completed.
Busy TRUE when the instruction is run. BOOL True/False (False)
Error TRUE when an error occurs. BOOL True/False (False)
Record the error code when an
ErrorlD error occurs. Refer to Appendix SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
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 is False.
Done . When the instruction CamOut is . If Execute is False and Done turns to True,
completed. Done will be True for only one scan cycle
and immediately shift to False.
Busy . When an instruction is being run. . When Error and Done are True.
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Name Timing for Shifting to True Timing for Shifting to False
Error ) Z\(/)rr:?jriliizse(r)rroirrlgﬁ?:/;sl Lljr;;hf?)ret);]zcutlon . When Execute is False. (Error codes are
ErrorlD instruction. cleared.)
m  Timing Diagram
Execute
Done
Busy ! !
Error
° Inputs/Outputs
Name Function Data Type (gztfg:ﬂ \6::::) Timing to Take Effect
Specifies the * When Execute turns to True and Busy is
Slave slave axis. AXIS_REF_SM3 AXIS_REF_SM3 False.

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

° 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)

m If the synchronization between master and slave axis is not established while executing MC_CamOQOut. 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

n 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.

° Example

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

= Cam curve planning
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] Uousod anes

master position [u]

|]§I—-4—’i‘— {
5 3 maslergw{nml
: ; . 2 40 60 80 “|dl.) 120 140 160 :du .
-2 z
X Y v A ) Segment Type min(Position) max(Position) max(|Velocity]) max(|Acceleration|)
0 0 1 0 0
® Poly5 0 90  1.51200000000,.. 0.0437803772552189.,.,
L 0 90 0 0 0
L Polys 9Q 180  1.51200000000... 0.0437B03772552188...
L 180 180 1 0 0
L Poly5 90 189.8427604... 2.33748148148... 0.10754458161865568
L] 270 90 0 0 0
@ Poly5 -0.84276047... 90  2.33748148148... 0.10754458161865568
360 0 1 0 0

MC_CamTableSelect_0
LHHE MC_CamTableSelect

11 EN ENO
SM Drive Virtual X —=Master Done -
SM_Drive_ Virtual Y —={slave Busy —
Cam —=CamTable Error—
RUE —{Execute ErrorID|—
—Periodic CamTableID—Cam_ID_1
E —MasterAbsclute
TRUE —SlavehAbsolute

MC_CamIn_0

TRUE MC CamIn
11 EN - ENO——

SH_Dr:i.ve_Virtual_x —=Master InsSync |-
SM_Drive Virtual Y -—=slave Busy |-
E4 —Execute CommandAborted —
30 —MasterQffset Error—
100 —{slaveoffseat ErrorlIDp
2 —MasterScaling EndOfProfile —
1 —SlaveScaling Tappets —

0 —iStartMode
Cam ID 1 —CamTableID
60 — VelocityDiff
500 —{Acceleration
500 —Deceleration
500 — Jerk
0 —TappetHysteresis

= Timing Diagram

57



AX-Series Motion Controller Instructions Manual Chapter 2

Velocity

100
Master /
0

MC_Camin

Execute

InSync

Busy

CommandAborted

EndOfProfile § L ‘ ‘ ‘ ‘ ‘ ?

MC_CamOut

Execute

Done

Busy

Master State Machine ! ; 3 confinuous motions)

standstill i]

Slave State Machine i § : vnchronized motion(6) :
3 3 contimlg s_motijon(5)
standsti (3]

¢ The master-slave meshing is deactivated when MC_CamOut is run. At the same time, MC_Camin 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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2.1.10MC_MoveVelocity

. Supported Devices: AX-308E, AX-8, AX-364E

FB/FC Instruction Graphic Expression ST Language
MC_MoveVelocity_instance (
Axis : =,
Execute : =,
Velocity : =,
[ MC_MoveVelodty Acceleration : =,
1Axis InVelodity .
{Execute Busy Deceleration : =,
FB MC_MoveVelocity :f';f:,‘;t,on i Jerk : =,
-Decelerati ErrorlD H : -
_!];rf bt A Direction : =,
-Direction InVeIocity =>
Busy =>,
CommandAborted =>,
Error =>,
ErrorID =>);
° Inputs
Name Function DEIE) Sl Pelrs o gl Timing to Take Effect
Type Value)
Execute The instruction is run when Execute BOOL True/False (False) )
changes from False to True.
. Target velocity. - When Execute turns to
Velocity (Unit: user unit/s) LREAL Positive or 0(0) True and Busy is False.
Acceleration rate.
Acceleration . . LREAL Positive(0) When Execute Furns to
(Unit: user unit/s?) True and Busy is False.
Deceleration rate.
Deceleration . . LREAL Positive(0) When Execute Furns to
(Unit: user unit/s?) True and Busy is False.
Jerk value. " When Execute turns to
Jerk (Unit: user unit/s®) LREAL Positive(0) True and Busy is False.
3: fastest
2: current
Direction Specifies the direction for MC_ 1: positive When Execute turns to
servo motor rotation. Direction* | 0: shortest True and Busy is False.
-1: negative
(current)
*Note: MC_Direction: Enumeration (Enum)
° Outputs
Name Function Data Type Output Range (Default Value)
InVelocity When the specified target BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)
velocity is reached.
Busy When Execute turns to True. BOOL True/False (False)
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 an
€rror occurs.
ErrorlD , SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

Output Updating Time

CommandAborted .

another instruction.

When this instruction is aborted
because of the execution of MC_Stop
instruction.

If Execute is False and CommandAborted
turns to True, it will be True for only one
period and immediately shift to False.

Name Timing for Shifting to True Timing for Shifting to False
. True when the specified target velocity . When CommandAborted turns to True
InVelocity is reached. «  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 this instruction is aborted by . When Execute changes to False.

Error ) Whef‘.a” efror oceurs In the execution « When Execute turns from True to False. (Error
conditions or input values for the .
) . Code is cleared)
ErrorlD instruction.
m  Timing Diagram
Execute
InVelocity
Busy
CommandAborted
Error
° Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
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(Default Value)

Specify the
axis.

Axis AXIS_REF_SM3* AXIS_REF_SM3 \é\;rllseg Execute turns to True and Busy is

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

° 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.

m  Users can execute another motion instruction to abort the ongoing motion of MC_MoveVelocity.
m  When aborted 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 aborted by other instructions.

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

° Troubleshooting

n 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.

° Example

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

TRUE MC_Power
| EN ENO
SM Drive Virtual —=SAxis Status
TRUE — Enable bRegulatorRealsState
IREUE —{bRegulatorOn bDriveStartREealState
TEUE —|bDriveStart Busy
Error
ErrorID

MC_MoveVelocity 0

TRUE MC MoveVelocity
1 | EN - ENO——
SM_Drive_virtual —Axis InVelocity -
El —|Execute Busy —
200 —velocity Commandaborted —
100 —Acceleration EFror —
100 —|Deceleration ErrorlD|—
1 —|Jerk
1 —Direction

MC MoveVelocity 1

TRIUE MC_MoveVeloocity
I | EN ENO|——
S5M Drive Virtual —=Axis Invelocity —
EZ2 —Execute Busy —
300 —Velocity CommandAborted |-
100 —Acceleration EFror —
100 —Deceleration ErrorlD—
0 —Jerk
1 —|Direction

= Timing Diagram
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500
Velocity 349

0

MC_MoveVelocity_0

Execute

InVelocity

Busy

CommandAborted

Error

MC_MoveVelocity_1 5 i
Execute

InVelocity P

Busy

CommandAborted _‘

Error

continuous motion(5)

Axis State Machine i,,di_wmj

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.

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.
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2.1.11MC_PositionProfile

. Supported Devices: AX-308E, AX-8, AX-364E

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 : =,
MC_PositionProfile ArraySize: =,
-‘I:;ﬁspusltiun DQQ POSitiOnscale' =
FB MC_PositionProfile ~ Execute e o
B B il Errortd Compensation: =,
ot Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorID =>);
° Inputs
- Data Setting Value o
Name Function Type (Default Value) Timing to Take Effect
Execute The instruction is run when Execute BOOL True/False (False) | -
changes from False to True.
ArraySize Number of motion profile arrays INT Positive or 0(0) When Exgcute tuns to True
and Busy is False.
PositionScale Overall scale factor in value. LREAL Negative, positive or | When Exgcute turns to True
0(1) and Busy is False.
Overall profile Compensation in Negai i When E o t 0T
Compensation value LREAL egative, positive or en Execute turns to True
. . 0(0) and Busy is False.
(Unit: user unit/s)
° Outputs
Name Function Data Type Output Range (Default Value)
Done True \.Nhe.n gxgcutlon of path BOOL True/False (False)
planning is finished.
Busy True when the instruction is run. BOOL True/False (False)
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 an .
ErrorlD SMC_ERROR SMC_ERROR (SMC_NO_ERROR)
€error occurs.
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Name Function Data Type Output Range (Default Value)
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.
Done When the execution of path planning is « If Execute is False and Done turns to True,
completed. Done will be True for only one scan cycle
and immediately shift to False.
« When Done changes to True.
Busy When Execute changes to True. «  When Error changes to True.
. When Commandaborted turns to True.
« When Execute changes to False.
CommandAborted Whep this instruction is aborted by another | «  |f Execute is Ealsg and CommandAborted
function block. turns to True, it will be True for only one
period and immediately shift to False.
Error When.an error occurs in the execution When Execute turns from True to False.
conditions or input values for the (Error Code is cleared)
ErrorlD instruction.
m  Timing Diagram
Execute _l
Done ‘
Busy J
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 Busy is
axis. False.
Time and
TimePosition pos@on MC TP REF*2 MC TP REF When Execute turns to True and Busy is
during - = - = False.
execution.
*Note:

1. AXIS_REF_SMB3(FB): Every function block contains this variable, which works as the starting program for function blocks.
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2. MC_TP_REF: Structure(STRUCT).

Setting Value (Default

during execution
of instruction.

Name Function Data Type 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 mode
position.
(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)
delta_time Period of time between TIME Positive or O(TIME#Oms)
position points
position Position (r))]:)titr]f position LREAL Negative, positive or 0(0)
° 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

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

° Troubleshooting

during the movement.

n 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

= The example below describes the behavior of MC_PositionProfile instruction.

=

MC PositionProfile 0

] EN

5M Drive Virtual

E

3 &k

[=]

TimePosition 0—==TimePosition

H.C_Pn sitionProfile

ENQO——
Axis Done —
Busy —
Execute Commandaborted —
Arraysize Error —
PositionScale ErrorlD -

Offset

Configure for the curve of motion profile:
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TimePosition O
TimePosition O
TimePosition 0
TimePosition 0
TimePcsi:icn:G

TimeFosition_ 0.
TimePosition_0
TimeFosition 0
TimePosition 0
TimePosition 0

.MC_TP_Arrayl[Z2]
.MC_TP Arrayl[3]
.MC TP _Array([4]
-MC_TP_Array([3]

.MC TP Array|[l].
.MC TP Array[2].
.MC TP Arrayl[3]
.MC TP Arrav[4].
.MC_TF Array[5]

C_TF_Arrayl[l]

delta time
delta time

.delta tim=s

delta_time

.delta_time

position
.position
.position
.position
.position

:= TH15;
:= T§25;

T#35;
: T#45;
1= T#55;

Timing Diagram

Position
400
360

200 -

100
0

MC_PositionProfile

Execute

Done

Busy

CommandAborted

Error

|
____________ domm
'
'
'
'

'

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.

67



AX-Series Motion Controller Instructions Manual

Chapter 2

2.1.12MC_VelocityProfile

° Supported Devices: AX-308E, AX-8, AX-364E

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 : =,
MC_VelodityProfile ArraySize: =,
meveloch s VelocityScale: =
FB MC_VelocityProﬁle <Execute ; CommandADorte: . s
A\'l'ay?\ze Error Compensanon: =,
~VelodtyScale ErrorID
—Offset Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
- Data Setting Value o
Name Function Type (Default Value) Timing to Take Effect
Execute The instruction is run when Execute BOOL True/False (False) | -
changes from False to True.
ArraySize Number of motion profile arrays INT Positive or 0(0) When. Execute turns to True and
Busy is False.
VelocityScale Overall scale factor in value. LREAL Negative, positive or When. Execute turns to True and
0(1) Busy is False.
Overall profile Compensation in Negai i When E o t 0T q
Compensation value LREAL egative, positive or en Execute turns to True an
. . 0(0) Busy is False.
(Unit: user unit/s)
° Outputs
Name Function Data Type Output Range (Default Value)
Done True \.Nhe.n gxgcutlon of path BOOL True/False (False)
planning is finished.
Busy True when the instruction is run. BOOL True/False (False)
CommandAborted True when the instruction is BOOL True/False (False)
interrupted.
Error True when an error occurs. BOOL True/False (False)
ErrorlD Record the error code when an SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
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Name Function Data Type

Output Range (Default Value)

error occurs.

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.
Done When the execution of path planning is « If Execute is False and Done turns to True,
completed. Done will be True for only one scan cycle
and immediately shift to False.
« When Done changes to True.
Busy When Execute changes to True. «  When Error changes to True.
«  When Commandaborted turns to True.
« When Execute changes to False.
CommandAborted When this instruction is aborted by - If Execute is False and CommandAborted
another function block. turns to True, it will be True for only one
period and immediately shift to False.
Error When.an error occurs in the execution « When Execute turns from True to False.
conditions or input values for the (Error Code is cleared)
ErrorlD instruction.

m  Timing Diagram

Execute

Done

Busy

Command Aborted

Error
° Inputs/Outputs
Name Function Data Type (gztfg:ﬂ \\Z:::) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When Execute turns to True and Busy is
axis. False.
Time and
TimeVelocity veloplty MC_TV_REF*2 MC_TV_REF When Execute turns to True and Busy is
during False.
execution.
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*Note:

1. AXIS_REF_SMB3(FB): Every function block contains this variable, which works as the starting program for function blocks.

2. MC_TV_REF: Structure(STRUCT).

. Setting Value
Name Function Data Type (Default Value)
. There’s no need to set this variable, which has been
Number_of_pairs . INT -
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 SMe_Tv

*Note: SMC_TV: Structure(STRUCT).

Name Function Data Type Setting Value (Default Value)
delta_time Period of ime between TIME Positive or O(TIME#Oms)
position points
velocity Velocity (gotit:l? position LREAL Negative, positive or 0(0)
° Function

° Troubleshooting

° Example

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 movement.

MC_ VelocityProfile will not be able to function while MC_PositionProfile is being used.

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 example below describes the behavior of MC_VelocityProfile.

e
SM Driwe Virtual
TimePosition 0
El

o

MC VelocityProfile O
MC VelocityProfile

EN - ENO——-
hxis Done ¢
TimeVelocity Busy —
Execute CommandAborted —
ArraySize Errort
VvelocityScale ErrorID—
Offset

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

TimeVelocity 0.MC TV frravy([1l]
TimeVelocity 0.MC TV Array[2]
TimeVelocity 0.MC TV Array[3]
TimeVelocity 0.MC TV Arrav[4]
TimeVelocity 0.MC TV Arrav[5]

TimeVelocity 0.MC TV Array[l]

TV_Array[2]
TV_Array[3]
TV_Array[4]

TimeVelocity 0.MC TV Lrray[3]

.delta_time
.delta_time
.delta_time
.delta_time
.delta_time

velocity
velocity
velocity
velooity
veloclty

T$#15;
T$25;
T#35;
T#45;
T#55;

:=100;
:=180;
:=50;
=200
:==-100;

m  Timing Diagram

Positio

MC_VelocityProfile

Execute

Done

Busy

CommandAborte

Error

Velocity

¢ 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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2.1.13MC_AccelerationProfile

° Supported Devices: AX-308E, AX-8, AX-364E

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: =,
Execute : =,
MC_AccelerationProfile ArraySIze =,
Axis Done[— .
) . +TimeAcceleration Busy|- ACCeIerathnSCale =,
FB MC_AccelerationProfile Ercate Commandabarted|— )
-:rclcaengmnkale ErrEDILIDIZ‘) Com pensat|0n =’
o Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Execute The instruction is run when Execute BOOL True/False (False) | -
changes from False to True.
ArraySize Number of motion profile arrays INT Negative, positive or | When Execute turns to

True and Busy is False.

AccelerationScale

Overall scale factor in value. LREAL

Negative, positive or | When Execute turns to

True and Busy is False.

Overall profile Compensation in

Compensation value LREAL Negative, positive or | When Execute .turns to
. . True and Busy is False.
(Unit: user unit/s)
° Outputs
Name Function Data Type Output Range (Default Value)
Done True vyhep gxgcutlon of path BOOL True/False (False)
planning is finished.
Busy True when the instruction is run. BOOL True/False (False)
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 an
ErrorlD erroroceurs. 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.
Done When the execution of path planningis | « |f Execute is False and Done turns to True,
completed. Done will be True for only one scan cycle and
immediately shift to False.
« When Done changes to True.
Busy When Execute changes to True. «  When Error changes to True.
«  When Commandaborted turns to True.
« When Execute changes to False.
CommandAborted When this instruction is aborted by «  If Execute is False and CommandAborted
another function block. turns to True, it will be True for only one period
and immediately shift to False.
Error Whef‘.a“ error oceurs In the execution When Execute turns from True to False. (Error
conditions or input values for the .
) . Code is cleared)
ErrorlD instruction.

m  Timing Diagram

Execute

Done

Busy

Command Aborted

Error
° Inputs/Outputs
- Setting Value o
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
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axis. Busy is False.
Time and
TimeAcceleration accelgratlon MC_TA_REF*2 MC_T_REF When. Execute turns to True and
during Busy is False.
execution.
*Note:

1. AXIS_REF_SMB3(FB): Every function block contains this variable, which works as the starting program for function blocks.
2. MC_TA_REF: Structure(STRUCT).

Setting Value

N Functi Data T
ame unction BLENIE S (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 during N
MC_TA_Array ARRAY [1..100] OF SMC_TA SMC_TA

execution of instruction.

*Note: SMC_TA: Structure(STRUCT).

Name Function Data Type Setting Value (Default Value)

delta_time Period of time between TIME Positive or O(TIME#Oms)
position points

acceleration Accelgrgtlon (?f 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 movement.

= MC_MoveSuperimposed cannot add a specific distance to an existing motion of MC_AccelerationProfile.
° Troubleshooting

n 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.

° Example

m  The example below describes the behavior of MC_AccelerationProfile.
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|
]

EN
5M Drive Virtual —SHaxis
TimeAcceleration 0 —STimeAcceleratlion

MC AccelerationProfile 0
MC AccelerationProfile

El — Execute
5 ——ArraySize
1 —AccelerationScale
0 —o0ffset

EHO
Done
Busy

CommandAborted

Error

ErrorlD

TimeAcceleration 0
TimeAcceleration 0
Timehcceleration 0
Timehcceleration 0
TimeAcceleration_ 0.

TimeAcceleration 0
TimeAcceleration 0

TimeAcceleration

0.
TimeAcceleration 0.

.MC TA Array([1l].
.MC TA Array([2].
.MC_TA Arrayl[3].
.MC_TA Arrayl[4].
MC _TA Array[3].

.MC TA Array[l].
-MC_TA Arrayl[2].
TimeAcceleration 0.MC_TA Array[3].
MC TA Array([4].
MC TA Array([3].

delta time := T$15;
delta time := T$25;
delta time T§35;
delta time := T#45;
delta_time := T#55;
acceleration :=100;
acceleration:=180;

acceleration:=50;

acceleration:=200;

acceleration:=-100;

Timing Diagram

Position

Velocity

0

MC_AccelerationProfile

Execute

Done

Busy

CommandAborted

Error

|

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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2.1.14MC_Jog

° Supported Devices: AX-308E, AX-8, AX-364E

MC_Jog enables an axis to be moved forward or backward.

FB/FC Instruction Graphic Expression ST Language
MC_Jog_instance (
Axis : =,
JogForward: =,
W o5 JogBackward: =,
— s - Busy| - Velocity : =,
— JogForward CommandAborted — Acceleration : =
FB MC_Jog ety 25t Eroria|- o
— Acceleration Deceleration : =,
----J[}eieleration Jerk : =,
=&l
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
Name Function Data Type (gztfg:ﬂ \\Z:::) Timing to Take Effect
JogForward changes True/False
JogForward | ¢ 0 FALSE to TRUE. BOOL (False) -
JogBackward changes True/False )
JogBackward | ¢\ FAl SE to TRUE BOOL (False)
Velocity The target velocity L REAL Positive or 0(0) When Execute turns to True and Busy is
(Unit: user unit/s) False.
Acceleration Acceleration rate. L REAL Positive(0) When Execute turns to True and Busy is
(Unit: user unit/s?) False.
Deceleration Deceleration rate. L REAL Positive(0) When Execute turns to True and Busy is
(Unit: user unit/s?) False.
Jerk Jerk value. LREAL Positive(0) When Execute turns to True and Busy is
(Unit: user unit/s3) False.
° Outputs
Name Function Data Type Output Range (Default Value)
Busy True when the instruction is run. BOOL True/False (False)
CommandAborted ;rtttja?rnvrtltzrc]j the instruction is BOOL True/False (False)
Error True when an error occurs. BOOL True/False (False)
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Name

Function

Data Type

Output Range (Default Value)

ErrorlD

Record the error code when an
€rror occurs.

Refer to Appendix for error code
descriptions

SMC_ERROR*

SMC_ERROR (SMC_NO_ERROR)

* Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
«  When Error turns to True.
True when JogForward or JogBackward «  When CommandAborted turns to True.
Busy turns to True. «  When status is standstill and there’s no
complementarity between the status of
JogForward and JogBackward.
CommandAborted True when the instruction is interrupted. :/(\)/t;zrllsiogForward and JogBackward shif
Error When.an error occurs in the execution When JogForward and JogBackward shift
conditions or input values for the to False.( Error code is cleared)
ErrorlD instruction. ’
° Inputs/Outputs
: Setting Value o
Name Function Data Type (Default Value) Timing to Take Effect
Axis Speac)g: the AXIS_REF_SM3* AXIS_REF_SM3 ﬁggn JogForward or JogBackward shift to

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

° Function

= MC_Jog starts a continuous movement with the specified Velocity, while JogForward and JogBackward determine on
the direction of axis movement (negative or positive).

JogForward JogBackward Movement
False False Motionless
True False Jog in positive direction
False True Jog in negative direction
True True Motionless

m  When changing the direction, MC_Jog will reread the Input parameter settings to perform Jog operation.
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JogForward

JogBackward

Busy

standstill(3)

State Machine

continuous motion(5)

Velocity o —/ ____________________________

discrete motion(4)

The following description is with reference to the above figure:

¢ 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 shift 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

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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2.1.15MC_Gearln

° Supported Devices: AX-308E, AX-8, AX-364E

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

FB/FC Instruction Graphic Expression ST Language
MC_Gearln_instance (
Master : =,
Slave : =,
Execute : =,
MC_GearIn RatioNumerator : =,
—|Mester InGear - RatioDenominator : =,
—Slave Busy|- .
— Executa CommandAborted Acceleration : =,
FB MC_Gearln — RatioMumerator Eror k- Deceleration : =,
— RatioDenominator ErrorlD J L
- erk : =,
— Acceleration
— Deceleration InGear =>,
— Jark Busy =>
CommandAborted =>,
Error =>,
ErrorlD =>
);
° Inputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
The instruction is run when True/False
Execute Execute changes from BOOL -
(False)
False to True.
Gear ratio numerator* . "
RatioNumerator between master and slave DINT Negative, positive When. Execute turns to True and
axis or 0(1) Busy is False.
Gear ratio denominator*
RatioDenominator between master and slave UDINT Positive(1) When. Execute turns to True and
axis- Busy is False.
Acceleration rate.
Acceleration . . LREAL Positive(0) When. Execute turns to True and
(Unit: user unit/s?) Busy is False.
Deceleration rate.
Deceleration . . 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/s®) LREAL Positive(0) Busy is False.

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

° Outputs
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Name Function Data Type Output Range (Default Value)
InGear True if the meshing was BOOL True/False (False)

successful.

Busy True when the instruction is run. BOOL True/False (False)

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 an

ErrorlD erroroceurs. 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 the slave axis reaches the target When Error turns to True.
InGear velocity and the meshing is successful. When CommandAborted turns to True.
When the gear ratio changes.
Bus * When the meshing is processed. When Error turns to True.
y When CommandAborted turns to True.
e When MC_GearOut is run. When Execute changes to False.
o True when the instruction is aborted by If Execute is False and CommandAborted
CommandAborted another function block. turns to True, CommandAborted will be
«  When this instruction is aborted because True for only one scan cycle and
of the execution of MC_Stop instruction. immediately shift to False.
Error * Wherlllan efror oceurs In the execution When Execute turns from True to False.
conditions or input values for the .
. . (Error Code is cleared)
ErrorlD instruction.

m  Timing Diagram

Execute

InGear

Busy

CommandAborted

Error

° Inputs/Outputs
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. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Specifies the .
Master master axis AXIS_REF_SM3* AXIS_REF_SM3 ‘é\gl‘seg Execute turns to True and Busy is
number. )
Specifies the .
Slave slave axis AXIS_REF_SM3* AXIS_REF_SM3 | [/hen Execule tums to True and Busy is
number. )

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

° 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

1000

Master ™ --ooeeeeeeeeeeeeeos T
500 o . ;
Slave 0 :

m  After the gear relation is established, slave axis will follow master axis to move at the given proportional relationship

to accomplish the synchronized control of master and slave axis. Master and slave axis could be real or virtual axis
or the external encoder master axis.

¢ RatioNumerator, RatioDenominator

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

Velocity

2000 == === == e

Ratio Numerator: Ratio Denominator = 2:1

» When the value of gear ratio is negative, the master and slave axis move in opposite direction.
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Velocity
1000 g-====--mmmmsssmmsosssmoeo
/ Master
0
Slave
-1000
2000 L m o o o TS
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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2.1.16MC_GearOut

° Supported Devices: AX-308E, AX-8, AX-364E

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

FB/FC Instruction Graphic Expression ST Language
MC_GearOut_instance (
Slave : =,
MC_GearOut E te:=
{Slave Done xecute - =,
FB MC_GearOut Executa Busy Done =>
Error B =
ErrorlD usy ==,
Error =>,
ErrorlD =>);
° Inputs
: Setting Value o
Name Function Data Type (Default Value) Timing to Take Effect
The instruction is run when True/False
Execute Execute changes from False to BOOL -
True. (False)
° Outputs
Name Function Data Type Output Range (Default Value)
Done T.r ue when .the.gear BOOL True/False (False)
disconnection is completed.
Busy ;I'urge when the instruction is BOOL True/False (False)
Error True when an error occurs. BOOL True/False (False)
Record the error code when
an error occurs.
ErrorlD . 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 changes to False.
. L . If Execute is False and Done turns to True,
«  When the gear disconnection is .
Done Done will be True for only one scan cycle and
completed. : . .
immediately shift to False.
e When Errorturns to True.
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Name Timing for Shifting to True Timing for Shifting to False
e When Done turns to True.
Busy «  When Execute changes to True. «  When Errorturns to True.
Error ) Whef‘.a” efror oceurs In the execution «  When Execute turns from True to False. (Error
conditions or input values for the Code is cleared)
ErrorlD instruction. (Error Code is recorded)

= Timing Diagram

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 Busy is
slave axis. False.

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

° Function

= After the gear relationship is disconnected, the slave axis will keep moving at the speed where the gear is
disconnected. The axis will be in ContinuousMotion (it has nothing to do with the axis velocity).

MC_GearOut

Execute

Done

Busy

Error

Slave State Machine

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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MC_Power
Rebuilds the gear relation :
after modifying the *
parameters while gear is Builds gear relation
running MC_Gearln
y Disconnects gear relation
Rebuilds gear relation after
disconnecting the gear MC_GearOut
relation ¢
° Troubleshooting
n 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.
° Example

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

instructions.
MC _GearIn 0 MC_MoveVelocity O
nt MC_GearIn MC_MoveVelocity
1 EN ENO EN ENO——
SM_Drive Virtual X —={Master InGear — SM Drive Virtual X -—-*{aAxis Invelocity—
SM _Drive Virtual Y —+=iSlave Busy— —Exscute Busy —
—Execute CommandAborted — 1000 —Velocity CommandAborted —
2 —RatioNumerator Error - 2000 —|Acceleration Error —
1 —RatioDenominator ErroriD 2000 —Deceleration ErroriD—
1000 — Acceleration 0 —Jerk
1000 —Deceleration 1 —Direction
0 —Jerk -
MC Gearout_ 0
. lil.C_G-lr.Out
u EN ENO}——
SM_Drive_Virtual_ Y —{5lave Done —
—Execute Busy —
Error -
ErroriD—
MC_Stop_0
X MC_Stop
:H EN - ENO
SM Drive Virtual X -HAxis Done
—Execute Busy
300 —Deceleration Error
0 1Jerk ErrorID

m  Timing Diagram

85



AX-Series Motion Controller Instructions

Manual

Chapter 2

*

Velocity

Master

Slave
MC_MoveVelocity

Execute

InVelocity

Busy

CommandAborted

Error

MC_Gearln

Execute

InGear

Busy

CommandAborted

Error

MC_Stop

Execute

Done

Busy

Error

MC_GearQut i

Execute i

Done

Busy

Error

Master State Machine

continuous mofion(3)

standstill(3)

synchronized motion(6)

stopping(2)

"—

Slave State Machine f
standstill(3)

continuous motion(5)

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.

¢ In the 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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2.1.17MC_GearlnPos

° Supported Devices: AX-308E, AX-8, AX-364E

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 : =,
MC_GearInPos RatioDenominator : =,
s g MasterSyncPosition : =,
1E: Busy— o
FB MC GearInPos —-R)acfi?lllimerator CDmmandAbon:; = SIaveSyncPosmon LS,
- ool il MasterStartDistance : =,
—SlaveSyncPosition H -
—Master;taerlstance Av0|dReversaI T
—AvoidReversal Startsync =>,
InSync =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorID =>);
° Inputs
Name Function DEIE) Sl Pelrs o gl Timing to Take Effect
Type Value)
The instruction is run True/False
Execute when Execute changes BOOL (False) -
from False to True.
Gear ratio numerator* . "
RatioNumerator between master and DINT Negative, positive or When Execute turns to
slave axis 0(1) True and Busy is False.
Gear ratio denominato* When Execute turns to
RatioDenominator between master and UDINT Positive or 0(1) h
slave axis- True and Busy is False.
Master Position at . -
MasterSyncPosition which the axes are LREAL Negative, positive or When Execute t urns to
synchronized. 0(0) True and Busy is False.
SlaveSyncPosition tShI:\;e;(ePsozlrt;on at which LREAL Negative, positive or When Execute turns to
y synchronized 0(0) True and Busy is False.
Master Distance for . -
MasterStartDistance synchronization LREAL Negative, positive or When Execute t urns to
procedure. 0(0) True and Busy is False.
AvoidReversal Reversal is not allowed. BOOL True/False (False) When Execute turns to
True and Busy is False.
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*Note: A negative gear ratio will make the master and slave axis move in an opposite direction.

° Outputs
Name Function Data Type Output Range (Default Value)
StartSync True when the synchronization BOOL True/False (False)
starts.
InSync True when the synchronization BOOL True/False (False)
is ongoing.
Busy ;I'Jge when the instruction is BOOL True/False (False)
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 an
€rror occurs.
ErrorlD 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 master axis travels to the start When InSync turns to True.
StartSync o
position. When Error turns to True.
InSvnc «  When the synchronization between When CommandAborted turns to True.
y master and slave axis is completed. When Error turns to True.
L . When CommandAborted turns to True.
Busy «  After the synchronization begins.
When Error turns to True.
e  When MC_GearOut is run. When Execute changes to False.
o True when the instruction is aborted by If Execute is False and CommandAborted
CommandAborted another function block. turns to True, CommandAborted will be
«  When this instruction is aborted because True for only one scan cycle and
of the execution of MC_Stop instruction. immediately shift to False.
Error ) Whef‘.a” efror oceurs In the execution When Execute turns from True to False.
conditions or input values for the .
. . (Error Code is cleared)
ErrorlD instruction.

m  Timing Diagram
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Execute

StartSync ’7

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 Busy is
master axis. False.
Slave Specifies .the AXIS_REF_SM3* AXIS_REF_SM3 When Execute turns to True and Busy is
slave axis. False.

*Note: AXIS_REF_SMS3(FB): Every function block contains this variable, which works as the starting program for function
blocks.

° Function

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

m 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.

m  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.

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

° Example

= The following example describes the corresponding motion state throughout the gear operation via MC_GearlnPos-
related instructions.
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MC_MoveVelocity 0

TRUE MC_MoveVelocity

MC_GearInPos_U

i [ EN ENO
SM_Drive_Virtual X —=jAxis InVelocity
—Execute Busy
300 —Velocity CommandAborted
2000 — Acceleration Error
2000 —{Deceleration ErroriID
0 —Jerk
1 —Direction

MC_Gearout_0

RUE MC_GearOut
: H EN ENO——
SM_Drive Virtual ¥ —=slave Done —
—Execute Busy—
Errort—
ErrorID—

SM_Drive_Virtual X ——
SM_Drive Virtual Y —S

1—
1 —
180 —
S0 —
50 —

MC_GearInPos

EN ENO——
Master StartSync —
Slave InSync
Execute Busy —
RatioNumerater CommandAborted —
RatioDenominator Error —
MastersyncPosition ErroribD—

SlaveSyncPosition
MasterStartDistance
AvoidReversal

m  Timing Diagram
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Position

) b
Slave 1//|/L
0 o

MC_MoveVelocity

Execute

InVelocity :

Busy

CommandAborted ?

Error

MC_GearinPos

Execute
StartSync § ?

InSync

Busy

CommandAborted

Error

MC_GearOut | |

Execute

Done :

Busy

Error : '

| continuous motion{5! :
Master_StateMachine
standstil3 :

synchronized motion(6)

Slave_StateMachine |_cmt'nums motion{5)

standstill(3)

*

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_GearlnPos 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.
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¢ When both master and slave axis reach the synchronization position, Outputs/nSync 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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2.1.18MC_Phasing

° Supported Devices: AX-308E, AX-8, AX-364E

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 : =,
Execute : =,
MC_Phasing PhaseShift : =,
-Master Dione .
— Slave Busy Velocity : =,
—Execute CommandAborted i .=
FB MC_Phasing il i ot I Acceleratllon s
- — Velodty ErrorlD Deceleration : =,
— Acceleration .=
—Deceleration Jerk - =,
—Jerk Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorID =>);
° Inputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Execute The instruction is run when Execute BOOL True/False }
changes from False to True. (False)
PhaseShift Phase shift amount betyvgen LREAL Nggatlve, When. Execute turns to True and
master and slave axis positive or 0(0) Busy is False.
The max velocity of the phase shift
Velocity amount LREAL Positive or 0(0) When. Execute turns to True and
. . Busy is False.
(Unit: user unit/s)
The max acceleration of the phase When E tot toT q
Acceleration shift amount LREAL Positive(0) en =xecute turns fo frue an
. . Busy is False.
(Unit: user unit/s?)
The max deceleration of the phase When E tot toT q
Deceleration shift amount LREAL Positive(0) en =xecute turns fo frue an
" 1 2 Busy is False.
(Unit: user unit/s?)
The max Jerk value of the phase
Jerk shift amount LREAL Positive(0) When Execute turns to True and

(Unit: user unit/s®)

Busy is False.

* Note: In case of positive values, the slave axis is behind the master axis. Conversely, the slave axis is ahead of the master axis
when the value is negative.

Outputs
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Name Function Data Type

Output Range (Default Value)

True when phasing
Done operation is BOOL
completed.

True/False (False)

True when the
Busy instruction is run. BOOL

True/False (False)

True when the

Ooccurs.

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.
ErrorlD Refer to Appendix for SMC_ERROR*
error code

descriptions.

SMC_ERROR (SMC_NO_ERROR)

* Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
«  When Execute changes to False.
Done »  When the phasing operation is o If Execute is False and Done turns to True,
completed. Done will be True for only one scan cycle
and immediately shift to False.
. o . When Error turns to True.
Busy «  When the phasing operation is run.
«  When CommandAborted turns to True.
«  When this instruction is aborted by «  When Execute changes to False.
another instruction with the Buffer Mode | ., |t Execute is False and CommandAborted
CommandAborted set to Aborting. turns to True, it will be True for only one
«  When this instruction is aborted because period and immediately shift to False.
of the execution of MC_Stop instruction.
Error ) Whef‘.a“ efror oceurs In the execution «  When Execute turns from True to False.
conditions or input values for the -
. . (Error Code is cleared)
ErrorlD instruction.

m  Timing Diagram

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 Busy is
master axis. False.
Slave Specifies .the AXIS_REF_SM3* AXIS_REF_SM3 When Execute turns to True and Busy is
slave axis. False.

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

° Function

When Execute turns to True and the master-slave axis relation is established, the slave axis will shift the phase by
planning a smooth curve. In case of a positive PhaseShift value, the slave axis is behind the master axis.
Conversely, the slave axis is ahead of the master axis when the value is negative.

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

MC_MoveVelocity
Execute

MC_Phasing

Execute

Done

Busy

Position
Master
Slave
Velocity
Master
Slave

Master State Machine

Slave State Machine

A

74

continuous_motion(5)

standstill(3)

synchronized motion (6)

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

When MC_Phasing is run, the state of slave axis will remain as 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.

relationship will be disconnected.

Troubleshooting

When the slave axis runs MC_Phasing, it can be aborted by other single-axis function blocks and the synchronous

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.

Example
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m  The following example describes the corresponding motion state and path throughout the gear operation.

MC_GearIn_0 MC_MoveVelocity_ 0
MC_GearIn MC MoveVelocity
EN - ENO EN - ENO——
SM_D:}.VE_Virt'..eL_X ——=Master InGear |- SM_Drive_Virtual X —=Axis InVelocity—
SM Drive Virtual Y -—-{Slave Busy — —|Execute Busy—
—Execute CommandAborted — 100 —Velocity CommandAborted —
1 —RatioNumerator Error - 100 —Acceleration Erxor—
1 —RatioDenominator ErrorID[- 100 — Deceleration ErrorID—
1000 —jAcceleration 0 —Jerk
1000 — Deceleration 1 —|Direction
0 —Jerk
MC_Phasing 0
MC_Phasing
EN - ENO—
SM_Drive_Virtual X —iMaster Done |-
5M_Drive_Virtual_ ¥ —~5lave Busy —
—|Execute CommandAborted —
-100 —Phaseshift Error |-
500 —|Velocity BErrorID
500 —Acceleration
500 —{Deceleration
0 —Jerk
m  Timing Diagram
MC_MoveVelocity
Execute
Invelocity
_

Command Aborted 3

MC_Gearin !

Execute

InGear

Busy

Command Aborted

MC_Phasing

Execute

Done i 3

Busy

Position
Master

Slave
0

Velocity
Master
Slave B

: : continuous motion(5)
Master State Machine |

' synchronized mation(6)
Slave State Machine
standstill(3)

¢ Execute MC_MoveVelocity to make the master axis run at a constant speed, then execute MC_Gearln to establish
gear relationship between the master and slave axis.

¢ When Execute of MC_Phasing turns to True, the relationship between the two axes will be disconnected.
MC_Phasing turns the phase of the slave axis by the specified PhaseShift value.
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¢ When the slave axis reaches the specified value, Done of MC_Phasing turns to True and the Busy output is reset.
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2.2 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 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.

2.2.1 MC_Power

° Supported Devices: AX-308E, AX-8, AX-364E

MC_Power enables or disables the specific axis.

FB/FC Instruction Graphic Expression ST Language
MC_Power_instance(
Axis : =,
Enable : =,
MC_Power bRegulatorOn: =,
— Axis Status p— . -
— Enable bRegulatorRealState|- bDriveStart : =,
FB MC_Power —bRegulatorOn bDriveStartRealState - Status =>,
T s bRegulatorRealState =>,
ErrorID}- bDriveStartRealState =>,
Busy =>,
Error =>,
ErrorlD =>);
° Inputs
Name Function LELE] SR AN (feE e Timing to Take Effect
Type Value)
The instruction is run when
Enable Execute changes from False to BOOL True/False (False) -
True.
bRegulatorOn Enables the power BOOL True/False (False) Only when Enable=True.
bDriveStart Controls the QumkStop BOOL True/False (False) Only when Enable=True.
mechanism.
° Outputs
Name Function Data Type Output Range (Default Value)
Status The spemﬁq axis is ready to be moved BOOL True/False (False)
by the function blocks.
bRegulatorRealState The power is turned ON. BOOL True/False (False)
bDriveStartRealState Qﬂgtizt:p function is applicable on the BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)
Busy Function block is operating. BOOL True/False (False)
Error Errors occur in function block. BOOL True/False (False)
Record the error code when an error
: " SMC_ERROR
ErrorlD occurs. Ref.er.to Appendix for error SMC_ERROR (SMC_NO._ERROR)
code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

bDriveStartRealState.

Name Timing for Shifting to True Timing for Shifting to False
When Enable is true
« When Enable is true upon detecting rising edge !
Status for both bRegulatorRealState and bRegulatorRealState or

bDriveStartRealState shifts to False.
When Error turns to True.

bRegulatorRealState

« When Enable is true upon detection of rising

edge for bRegulatorRealState.

When Enable is true,
bRegulatorRealState shifts to False.
When Error turns to True.

bDriveStartRealState

« When Enable is true, both bRegulatorRealState

and bDriveStartRealState are True.

When Enable is true,
bRegulatorRealState or
bDriveStartRealState shifts to False.

When Error turns to True.

When Enable turns to False.

Busy « When Enable turns to true When Error turns to True
Error « When errors occur in the execution conditions or When errors are deared
ErrorlD the input values. ’

m  Timing Diagram

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 function blocks.
° Function

= When Enable is True, bRegulatorOn and bDriveStart are effective.
= When Enable, bRegulatorOn and bDriveStart are True. Status turns to True and nAxisState turns to Standstill.
= When Enable and bRegulatorOn are True, 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  Timing Diagram

standstill(3)

nAxisState Sloppng(2

power off0)

Enable

bRegulatorOn

bDrive Start

Busy

Status

bRegulatorRealStatus

bDriverStartStatus

° Troubleshooting

n If 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 ErrorlD (Error Code) to address the problem.

° Example:

= Example1: The following example explains the movement of a moving axis when bRegulatorOn of MC_Power turns to
False.
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MC_Fower O
TRUE MC Power
Nl EN a ENO——
5M_Driwe ETC Delta ASDA B2 —axis Status —
—Enable bRegulatorBealState —
—bRegulatorin bDriveStartRealState [
—bDriveStart Buay —
Error —
ErrorID—

MC MoveVelocity_ 0

1RUE MC MoweVelocity
Nl EN a ENO——
SM_Driwve ETC Delta ASDA A2 —Haxis InVelocity —
—Execute Buay —
1 —|Velocity CommandRhorted —
10 —Acceleration Error—
10 —Deceleration ErrorID—
0 —Jderk
1 —|Directicn

m  Timing Diagram

Position
0

Velocity /
0

Acceleration —‘
0

MC_Power
Enable

bRegulatorOn

bDriveStart

LLL

Status

bRegulatorRealState

bDriveStartRealState

MC_MoveVelocity

Execute

InVelocity

Busy

Command Aborted

Error

continuous motion(5)

standstill(3)

State Machine

errorstop(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 movement of a moving axis when bDriveStart
of MC_Powers turns to False.

= Timing Diagram

Position

Velocity /
0
Acceleration |_|
0 1

MC_Power
Enable

bRegulatorOn

bDriveStart

Status

bRegulatorRealState

bDriveStartRealState

MC_Mov eVelocity

Execute

InVelocity

Busy

Command Aborted

Error

continuous motion(5)

standstill(3)

State Machine j stopping(2)

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

¢ CommandAbortturns to True and aborts MC_MoveVelocity, while the axis status switches from continuous_motion
to stopping.
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2.2.2 MC_SetPosition

. Supported Devices: AX-308E, AX-8, AX-364E

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

FB/FC Instruction Graphic Expression ST Language
MC_SetPosition_instance(
Axis : =,
Execute : =,
fpst WLC_Setvosition Position : =,
xis Daone
FB MC_SetPosition {Execute Busy|- Mode : =,
-Position Error—
Mode ErrorlD}|— Done =>,
Busy =>,
Error =>,
ErrorlD =>);
° Inputs
- Data Setting Value o
Name Function Type (Default Value) Timing to Take Effect
Execute The instruction is run when Execute BOOL True/False }
changes from False to True. (True)
Axi iti iti i
Position IS P?Sl on . LREAL Positive, negative, When. Execute turns to True and
(User-defined unit) or 0(0) Busy is False.
Specify relative position (True) or True/False When Execute turns to True and
Mode " BOOL .
absolute position(False) (False) Busy is False.
° Outputs
Name Function Data Type Output Range (Default Value)
Done True. whep finishes coordinate BOOL True/False (False)
modification.
Busy Truelwhen 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 errorocedrs. 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.
D « When the modification to coordinate is « If Execute is False and Done turns to True,
one completed. Done will be True for only one scan cycle and
immediately shift to False.
Busy « When Execute is triggered to be True. i w:z: gﬁgﬁ ttLljJrr:SS tt(());'rr llJJee'
Error « When an error occurs in the execution «  When Execute turns from True to False. (Error
ErrorlD conditions or input values for the instruction. Code is cleared)

° Timing Diagram

Execute

Done

Busy

Error

° 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 Execute turns to True and
Busy is False.

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

° Function

m  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.

= 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

= [fan 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

= Example1: Demonstrate the condition of executing MC_MoveAbsolute while using MC_SetPosition to change the
coordinate system under relative mode.
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HC_HcveAbsclutE_D
LRUE MC MoveAbsolute
1 EN B ENO
SH_DriUE_'u'i.rtual —Ahxis Done
El —|Execute Busy
2000 —Position Commandaborted
1000 —Velocity BEEIor
B00 —Acceleration ErrorID
500 —Deceleration
5000 —Jerk
1l —Direction
MC SetPosition 0
i MC SetPosition
a EN ENO——
EM Driwve Virtual = Axis Done —
E2 —|Execute Busy r—
1000 —Position Error—
—Mode ErrorlID

° Timing Diagram

6000

e 3135 ...
Position 213z 211
0

Velocity
0

MC_MoveAbsolute

Execute

Done

Busy

CommandAborted

MC_SetPosition
Execute

Done

—
—

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 0O

TRUOE

I [

SM Drive Virtual —5

1000 —

FA].CF —

MC SetPosition
EN ENO——
Axis Done —
Execute Busy [—
Pogition Error —
Mode ErrorID —

MC Moveibsolute 0

TRUOE

MC MowveAbszclute

01 EN ENO
SM Driwve Wirtual —nxis Done
—Execute Busy
3000 —Pogition CommandAborted
1000 —Velocity Error
00 —]Acceleration ErrorID
500 —Deceleration
5000 —{Jerk
1 —Direction
Timing Diagram
3877

. 223 ___
Position Jgo -
0

Velocity

MC_MoveAbsolute

Execute

Done

Busy

CommandAborted

MC_SetPosition

Execute

Done

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 ad

justment.

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 MoveRelatiwve
01 EN B ENO|——
SM Driwve WVirtual —Anxis Done —
—|Execute Busv [~
5000 —Distance Commandiborted —
1000 —(Velocity Error —
00 —Acceleration ErrorID
5300 —Deceleration
53000 —Jerk

MC SetPosition 0O

TRUE MC SetPosition
01 EN END——
SM Driwve Virtual —Haxis Done —
—|Execute Busy
1000 —Position Error —
TRUE —Mode ErrorID—

° Timing Diagram

- HNTE ...
Position 275 .-
Q

Velocity

MC_MoveRelative

Execute

Dane

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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2.2.3 MC_ReadParameter

. Supported Devices: AX-308E, AX-8, AX-364E

MC_ReadParameter reads a value of a specific axis parameter.

FB/FC Instruction Graphic Expression ST Language
MC_ReadParameter_instance(
Axis : =,
Enable : =,
hais - MO BRI bt ParameterNumber : =,
FB MC_ReadParameter s b Valid =>,
ErrorlD -
\falue_ Busy =>,
Error =>,
ErrorlD =>,
Value =>);
° Inputs
- Setting Value o
Name Function Data Type (Default Value) Timing to Take Effect
Enable Run the function block. BOOL True/False -
(False)
ParameterNumber Number of the DINT Positive, negative, | When Enable is detected to be rising
parameter to be read. or 0 (0) edge.
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to be read
Valid exists and can be further BOOL True/False (False)
processed.
Busy Trge when the function block is BOOL True/False (False)
being 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
. When Enable is triggered to True. When Enable turns from True to False.
Valid When the parameter to read exists. When Error is rising edge.
When Enable is triggered to True. When Enable turns from True to False.
Busy When the parameter to read exists. When Error is rising edge.
Error ° When an error occurs in executing conditions When Execute turns from True to False. (Error
or input values. Code is cleared)
ErrorlD
Value ¢ z\égzrt'esvahd s True and thereTe ongoing When Valid is False and stops updating.

° Timing Diagram

Enable

Valid

Busy

Error

Value

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

° Inputs/Outputs

Name

Function

Data Type

Setting Value (Default Value)

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 function blocks.

° Function

s 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) +
SHL(TO_DWORD(index of object dictionary), 8) + object sub-index);

= Toread 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 ErrorlD (Error
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Code) to address the problem.

° Example

= 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

T-:\I'E MC_ReadParameter

5M Drive ETC Delta ASDA AZ —iAxis Valid
Enable
ParameterNumber ParameterNumber Error
ErrorID
Value
TRI'E EXECUTE
+|//usiDatalength : Number of bytes (1,2,4) toc be written.
ParameterNumber := - DWORD_TC_DINT (SHL(TC_DWORD(4), 24)+ SHL(TO_ DWORD(16#6064), B) + 0):

= Input the data length, index, and subindex of the object to the above formula and you’ll get the ParameterNumber,
which should be entered into the ParameterNumber input. After that, whenever the FB MC_ReadParameter is 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 INTEGER 32
Default Value 0
Comment 47 - PUU
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2.2.4 MC_WriteParameter

° Supported Devices: AX-308E, AX-8, AX-364E

MC_WriteParameter writes a value to a specific parameter.

FB/FC Instruction Graphic Expression ST Language
MC_WriteParameter_instance(
Axis : =,
Execute : =,
MC_WriteParameter ParameterNumber : =,
+Axis Done
FB MC_WriteParameter -gxecure e EBusv = Value : =,
‘ParameterNumber ror —
Walue ErrorlD - Done =>,
Busy =>,
Error =>,
ErrorlD =>);
° Inputs
- Data Setting Value o
Name Function Type (Default Value) Timing to Take Effect
Execute Run the function block. BOOL True/False -
(False)
Number of the parameter to Positive, When Execute turns to True and
ParameterNumber . DINT . .
be written. negative, or 0 (0) | Busy is False.
Value to be written to the Positive, When Execute turns to True and
Value LREAL ) .
parameter. negative, or 0 (0) | 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 ;I'Jge when the function block is being BOOL True/False (False)
Error True when an error occurs. BOOL True/False (False)
Record the error code when an error
ErrorlD | 20U , 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 False

Timing for Shifting to True
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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 parameter. o When Error turns to True.
Error « When an error occurs in the execution conditions or « When Execute turns from True to False.
ErrorlD input values for the instruction. (Error Code is cleared)

Timing Diagram

Execute

Done | | |

Busy

Error

° Inputs/Outputs

Name Function Data Type Setting x::::)(Default Timing to Take Effect
Axis Spemfy the AXIS REF SM3* AXIS REF SM3 When Execute turns to True and Busy is
axis. - - - - False.
*Note: AXIS_REF_SM3(FB): Every function block contains this variable, which works as the starting program for function blocks.

° 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 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.

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

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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° Example

= This example demonstrates how to use MC_WriteParameter to write the value to the object 0x6060(operation mode)

in the drive.
TRI'JE EXECUTE
tl| /fusiDatalength : Number of bytes (1,2,4) te be written.
ParameterNumber := - DWORD TO DINT (SHL(TC DWORD(1), 24)+ SHL(TO_DWORD(16#6060), B} + 0):
MC WriteParameter 0
TRIUE MC_WriteParameter
5M_Drive ETC Delta ASDA AZ Bxis
Execute
ParameterNumber ParameterNumber Error
& Value ErrorID

= 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.

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

Object 6060,: Modes of operation
INDEX G060,
Name Modes of operation
Object Code VAR
Data Type INTEGERS
Access RW
PDO Mapping Yes
Value Range INTEGERS
Default Value 0
Comment 0: Reserved
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2.2.5 MC_ReadBoolParameter

° Supported Devices: AX-308E, AX-8, AX-364E

MC_ReadBoolParameter reads the value of a specific Boolean parameter.

FB/FC

Instruction

Graphic Expression

ST Language

FB MC_ReadBoolParameter

—Axis
Enable

ParameterNumber

MC_ReadBoolParameter

Valid
Busy|

Tor -
ErrorID/
Value

MC_ReadBoolParameter_instance(
Axis : =,

Enable : =,

ParameterNumber : =,

Valid =>,

Busy =>,

Error =>,

ErrorID =>,

Value =>);

° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
b (Default Value) .
Enable Run the function True/False (False) -
block.
Number of the Positive. negative. or 0 When Enable turns from False
ParameterNumber specific Boolean » Neg ’ to True.
parameter
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to read
Valid exists and can be further BOOL True/False (False)
processed.
Busy Trge when the function block is BOOL True/False (False)
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 read. 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 Enable is triggered to True. «  When Enable turns from True to False.
Valid «  When the parameter to read exists. « When Erroris rising edge.
« When Enable is triggered to True. «  When Enable turns from True to False.
Busy «  When the parameter to read exists. « When Erroris rising edge.
Error « When an error occurs in executing conditions | «  When Execute turns from True to False. (Error
or input values. Code is cleared)
ErrorlD
Value ) z\égzrtle\s/élld is True and there're ongoing « When Valid is False and stop updating.

m  Timing Diagram

Enable

Valid

Busy

Error

Value I W i‘

1eycle!

° 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 turns to True.

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

° Function

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

€  Use SHL instruction to move the data length of 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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= [fan 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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2.2.6 MC_WriteBoolParameter
° Supported Devices: AX-308E, AX-8, AX-364E

MC_WriteBoolParameter writes a Boolean value to a specific parameter.

FB/FC Instruction Graphic Expression ST Language
MC_WriteBoolParameter_instance(
Axis : =,
Execute : =,
. ! "'A i MC_WriteBoolParameter ) ParameterNumber : =,
FB MC_WriteBool Wil S Value : =,
Parameter — ParameterNumber Error
—Value ErrorlD - Done =>,
Busy =>,
Error =>,
ErrorID =>);
° Inputs
Setting
Name Function Data Type VLD Timing to Take Effect
(Default
Value)
Execute Run the function block. BOOL True/False -
(False)
Positive, When Execute turns to True and
ParameterNumber Number gl;tw:itrt):;e.\meter to DINT negat(i\(/)()a, or0 | Busy is False.
Value Boolean value to be written BOOL True/False | WWhen Execute turns to True and
to the parameter. (False) Busy is False.
° Outputs
Name Function Data Type Output Range (Default Value)
True if the Boolean value is written
Done successfully. BOOL True/False (False)
Busy Trge when the function block is BOOL True/False (False)
being run.
Error True when an error occurs. BOOL True/False (False)
Record the error code when an
€error occurs.
ErrorlD . 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
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 in the execution «  When Execute turns from True to False. (Error
ErrorlD conditions or input values for the instruction. Code is cleared)

= Timing Diagram

Execute

Done

Busy |_

Error

° Inputs/Outputs

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

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

° Function

= How to use MC_WriteBoolParameter to write the parameter value to 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 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);

m  To write the value to the parameter, you'll need to enter the parameter number of AXIS_REF_SM3(FB) into
ParameterNumber input.

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

° Troubleshooting

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

° Supported Devices: AX-308E, AX-8, AX-364E

MC_ReadActualPosition reads the current axis position.

FB/FC Instruction Graphic Expression ST Language
MC_ReadActualPosition_instance(
Axis : =,
Enable : =,
MC_ReadActual Position
Axis Valid Valld =>’
FB MC_ReadActualPosition g L
ErrorID Busy =>,
Position
Error =>,
ErrorlD =>,
Position =>);
° Inputs
: Setting Value o
Name Function Data Type (Default Value) Timing to Take Effect
Run the function True/False
Enable block. BOOL (False) )
° Outputs
Name Function Data Type Output Range (Default Value)
Valid True when the parameter to read BOOL True/False (False)
exists and can be further processed.
Busy Trge when the function block is BOOL True/False (False)
being run.
Error True when an error occurs. BOOL True/False (False)
Record the error code when an error
occurs. .
ErrorlD Refer to Appendix for error SMC_ERROR SMC_ERROR (SMC_NO_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
. « When Enable is triggered to True. «  When Enable turns from True to False.
Valid When the parameter to read exists. « When Erroris rising edge.
5 When Enable is triggered to True. «  When Enable turns from True to False.
usy

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 «  When an error occurs in executing conditions | «  When Execute turns from True to False. (Error
or input values. Code is cleared)
ErrorlD
Position ) z\ég(;?e\s/alld Is True and there're ongoing « When Valid is False and stop updating.

o Timing Diagram

Enable

Valid

Busy

Error

° Inputs/Outputs

- Setting Value o
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_SMS3(FB): Every function block contains this variable, which works as the starting program for function
blocks.
° Function

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

Enable

Valid

Busy

Error

Position

fActPosition

I Eee——
.

= 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.

122



AX-Series Motion Controller Instructions Manual Chapter 2

v 16#1A01 2nd TxPDO Mapping
Status Word UINT 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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2.2.8 MC_ReadActualVelocity

° Supported Devices: AX-308E, AX-8, AX-364E

MC_ReadActualVelocity reads the actual axis velocity value.

FB/FC Instruction Graphic Expression ST Language
MC_ReadActualVelocity _instance(
Axis : =,
MC_ReadActualVelodity Enable : =,
1Axis Walid .
MC_ReadActual {Enable Busy Valid =>,
FB \ H Emror [~
Velocity ] Busy =>,
Velodty Error =>
ErrorID =>,
Velocity =>);
° Inputs
- Setting Value o
Name Function Data 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 further BOOL True/False (False)
processed.
Busy Trge when the function block is BOOL True/False (False)
being run.
Error True when an error occurs. BOOL True/False (False)

Record the error code when an

error occurs.

ErrorlD . 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
. «  When Enable is triggered to True. «  When Enable turns from True to False.
Valid « When the parameter to read exists. « When Erroris rising edge.
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Name Timing for Shifting to True Timing for Shifting to False
« When Enable is triggered to True. When Enable turns from True to False.
Busy «  When the parameter to read exists. When Error is rising edge.
Error « When an error occurs in executing conditions When Execute turns from True to False. (Error
or input values. Code is cleared)
ErrorlD
«  When Valid is True and there’re ongoin L .
Velocity updates. going When Valid is False and stop updating.

o Timing Diagram

Enable

Valid

Busy

Error

° Inputs/Outputs

: Setting Value o
Name Function Data Type (Default Value) Timing to Take Effect
Axis Sp?}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 function blocks.

° Function

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

Valid

Busy

Error

Velocity f
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 16#1A02 3rd TxPDO Mapping
Status Ward LINT 16%6041:00
Position actual value DINT 1626064:00
Velocity actual value DINT 16:606C:00

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

° Troubleshooting

= [fan 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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2.2.9 MC_ReadActualTorque

. Supported Devices: AX-308E, AX-8, AX-364E

MC_ReadActualTorque reads the actual torque value of axis.

FB/FC

Instruction

Graphic Expression

ST Language

MC_ReadActualTorque_instance(
Axis : =,

MC_ReadActualTorque Enable : =
< Axis Valid Va“d =>’
FB MC_ReadActualTorque e Ll
ErrorID|- Busy =>,
Torgque
' Error =>,
ErrorlD =>,
Torque =>);
° Inputs
- Data Setting Value o
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 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 error
occurs.
ErrorlD . 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

«  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
« When Enable is triggered to True. « When Enable turns from True to False.
Busy «  When the parameter to read exists. « When Erroris rising edge.
Error « When an error occurs in executing conditions | «  When Execute turns from True to False. (Error
or input values. Code is cleared)
ErrorlD
Torque « When Valid is True and there’re ongoing . When Valid is False and stop updating.

updates.

o Timing Diagram

Enable

Valid

Busy

Error

Value

° Inputs/Outputs

Name Function Data Type 23 x::tllz)(Default 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 function
blocks.

° Function

= The torque value read by MC_ReadActualTorque is the value of fActTorque in AXIS_REF_SM3.
= While using MC_ReadActualTorque, OD 0x6077 (Torque actual value) must be mapping to TxPDO so as to read the
actual torque of the servo.

° Troubleshooting

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

2.2.10MC_Reset

° Supported Devices: AX-308E, AX-8, AX-364E

MC_Reset clears axis-related errors so that the error memory is available for new error messages.
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FB/FC Instruction Graphic Expression ST Language
MC_Reset_instance(
i Axis : =,
MC Rt Execute : =,
—iAxis Dane
FB MC_Reset — Execute Busy Done =>,
Error |-
ErrorlD - Busy =>,
Error =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
yp (Default Value) 4
The instruction is
Execute run when Execute BOOL True/False }
changes from (False)
False to True.
° Outputs
Name Function Data Type Output Range (Default Value)
Errors are cleared and the status
Done changes to Standstill or Disabled. BOOL True/False (False)

Busy ;l;?gge\?/:c??otrr]l?r: nstruction is BOOL True/False (False)

Error True when an error occurs. BOOL True/False (False)

Record the error code when an

error occurs.

ErrorlD . 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 « When complete clearing axis-related « If Execute is False and Done turns to True,
one errors. Done will be True for only one scan cycle and
immediately shift to False.
o «  When Done turns to True.
Busy « When Execute is triggered to be True. . When Error turns to True.
Error »  When an error ocours in the execution «  When Execute turns from True to False. (Error
conditions or input values for the Code is cleared)
ErrorlD instruction.
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) Timing Diagram

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 Busy
axis. is False.

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

° 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

Eror

State Machine

standstill(3)

ErrorStop(1)

= 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.
= 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

= [fan 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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2.2.11MC_ReadStatus

Supported Devices: AX-308E, AX-8, AX-364E

MC_ReadStatus reads the status of the specified axis.

FB/FC Instruction Graphic Expression ST Language
MC_ReadStatus_instance(
Axis : =,
Enable : =,
Valid =>,
Busy =>,
MC_ReadStatus
| Axis Valid}— Error =>,
e < ErrorlD =>,
ErrorlD— H —
sy Disabled=>,
ZErip Errorstop=>,
Stopping[—
FB MC_ReadStatus Standstillf— Stopping=>,
DiscreteMotionf— .
Canti nuousMot?on - StandSt|II=>,
’Y'mm'm:;?,:'iﬁ';: DiscreteMotion=>,
c“’“;"”we_"’c.“" N ContinuousMotion=>,
coelerating
Decelerating SynchronizedMotion=>,
FBErrorOccured
Homing=>,
ConstantVelocity=>,
Accelerating=>,
Decelerating=>,
FBErrorOccured=> );
° Inputs
: Setting Value _
Name Function Data 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
Valid to read exists and can be BOOL True/False (False)
further processed.
Busy True v.vhen.the function BOOL True/False (False)
block is being run.
Error 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
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Name Function Data Type Output Range (Default Value)
code descriptions.
Disabled refer to BOOL True/False (False)
SMC_AXIS_STATE*?for
Errorstop axis state descriptions. BOOL True/False (False)
Stopping BOOL True/False (False)
StandsStill BOOL True/False (False)
DiscreteMotion refer to BOOL True/False (False)
SMC_AXIS_STATE*?for
ContinuousMotion axis state descriptions. BOOL True/False (False)
SynchronizedMotion BOOL True/False (False)
Homing BOOL True/False (False)
ConstantVelocity True when the axis moves BOOL True/False (False)
at a constant speed.
Accelerating True when the axis BOOL True/False (False)
accelerates.
Decelerating True when the axis BOOL True/False (False)
decelerates.
FBErrorOccured True when an error BOOL True/False (False)
occurs.
*Note:

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

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
, « When Enable is triggered to be True. When Enable turns from True to False.
Valid « When the parameter to read exists. When Error is rising edge.
s When Enable turns from True to False.
Busy « When Enable is triggered to True. When Erroris rising edge.
Error «  When an error occurs in execution When Execute turns from True to False.
ErrorlD conditions or input values. (Error Code is cleared)
Disabled « When the axis is in Disabled state. When the axis is not in Disabled state.
Errorstop + When the axis is in Errorstop state. When the axis is not in Errorstop state.
Stopping «  When the axis is in Stopping state. When the axis is not in Stopping state.
StandStill « When the axis is in StandStill state. When the axis is not in StandStill state.
. . « When the axis is in Discrete Motion When the axis is not in Discrete Motion
DiscreteMotion state. state.
, , « When the axis is in Continuous Motion When the axis is not in Continuous Motion
ContinuousMotion state. state.
. . «  When the axis is in Synchronized When the axis is not in Synchronized Motion
SynchronizedMotion Motion state. state.
Homing « When the axis is in Homing state. When the axis is not in Homing state.
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Name Timing for Shifting to True Timing for Shifting to False
. « \When the axis moves at a constant « When the axis moves at a non-constant
ConstantVelocity speed. speed.
Accelerating «  When the axis moves with acceleration. | * When the axis moves without acceleration.
Decelerating o  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 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 function blocks.

° Troubleshooting

= [fan 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

= This example demonstrates using MC_ReadStatus to read axis status while executing MC_MoveAbsolute.
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HC_H'D veAbsol ute 0

LTHUE

MC MoveAbsolute

u EN ENO
SM Drive Virtual ——Axis Done |—
El —Execute Busy —
5000 —Position CommandAborted —
1000 —{Velocity Error |-
500 —Acceleration ErrorID—
500 —{Deceleration
10000 —Jeark
1 —Direction
HE_ReadEtatUE_D
LHUE MC ReadStatus

| | EN - ENO—

EM_DrivE_TnFirtual —=Ahxis Valid -

E2 —Enable Busy—

Error

ErrorIDp -

Dizabled —

Errorstop —

Stopping b~

StandsStill

DiscreteMotion —

ContinuousMotion i~
SynchronizedMotion —
Homing —
ConstantVelocity—
Accelerating —
Decelerating —
FBErrorOccured —

Timing Diagram
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MC_MoveAbsolute

Execute
Done

MC_ReadStatus

Enable
Valid
Busy
Error

Disabled
StandsStill

DiscreteMotion

ConstantVelocity

Accelerating

Decelerating

Position L

Velocity

¢  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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2.2.12MC_ReadAxisError

. Supported Devices: AX-308E, AX-8, AX-364E

MC_ReadAxisError reads the error information of axis.

FB/FC Instruction Graphic Expression ST Language
MC_ReadAxisError_instance(
Axis : =,
Enable : =,
e MC_ReadAxisError vaidl— Valid =>
—{Enable Busyp—
rrorf— Busy =>,
FB MC_ReadAxisError ErrEmID [ y
AxisErrorp— Error =>1
SWEndSvitchacivel ErrorlD =>,
AxisError =>,
AxisErrorID =>,
SWENdSwitchActive =>);
° Inputs
- Setting Value o
Name Function Data 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.
True when the
Busy function block is BOOL True/False (False)
being run.
Error True when an error BOOL True/False (False)
occurs.
Record the error
code when an error
occurs.
ErrorlD , SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix
for error code
descriptions.
AxisError True if an error BOOL True/False (False)
occurs in the axis.
AxisErrorlD Error codes DWORD Positive or 0(0)
specified by the
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Name Function Data Type Output Range (Default Value)

vender.

True when the axis
SWEnNdSwitchActive 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
. « When Enable is triggered to True. « When Enable turns from True to False.
Valid « When the parameter to read exists. « When Erroris rising edge.
« When Enable is triggered to True. « When Enable turns from True to False.
Busy «  When the parameter to read exists. « When Erroris rising edge.
Error «  When an error occurs in executing «  When Execute turns from True to False.
conditions or input values. (Error Code is cleared)
ErrorlD
AxisError
« When an error occurs in the axis. «  When the error is removed.
AxisErrorID
«  When the axis exceeds the software
SWEndSwitchActive limit. * When runs MC_Reset.

« Timing Diagram

Enable

Valid

Busy

Error

Value

° Inputs/Outputs

Name Function Data Type E=tiny x::::)(Default 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 function blocks.

° Function
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Outputs SWEndSwitchActive will shift 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 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.

° Troubleshooting

= [fan 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

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

MC_ReadAxisError_0
TRUE MC ReadAxisError
Il —
ILJI}
SM_Drive_ETC_Delta ASDA A2 —Awis valid ~ 2
TRUE == Enable EBusy ~ [
Error m= QRyNgsy
ErrorTp - [SHC_NO_ER]
ExisError = m
AxisErrorID -
SWEndSwitchictive = [
Errors
Axis Errar:
21570 [16#00005442]
FEB Errar:
SMC_ERROR.SMC_DI_AXIS_ERROR

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 AL015 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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2.2.13MC_CamTableSelect

. Supported Devices: AX-308E, AX-8, AX-364E

MC_CamTableSelect selects the cam table for use with MC_Camin.

FB/FC

Instruction

Graphic Expression

ST Language

FB MC_CamTableSelect

Master
- Slave
— CamTable
-Execute
— Periodic
—MasterAbsolute
— SlaveAbsolute

MC_CamTableSelect

Done
Busyr-

Error
ErrorlD |-
CamTablelD -

MC_CamTableSelect_instance(
Master : =,

Slave : =,
CamTable : =,
Execute : =,
Periodic : =,
MasterAbsolute : =,
SlaveAbsoulte : =,
Done =>,

Busy =>,

Error =>,

ErrorlD =>,
CamTablelD =>);

° Inputs
Setting
- Value 4fl
Name Function Data Type (Default Timing to Take Effect
Value)
The instruction is run when True/False
Execute Execute changes from False to BOOL (False) -
True.
Periodic Periodic mode BOOL True/False When. Execute turns to True and
(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 TrL(]% lljg;se Busy is False.
° 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 an
€error occurs.
ErrorlD , 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
b (Default Value)
pCT The internal information POINTER TO BYTE Positive or 0(0)
described by the cam table.
Periodic Periodic mode BOOL True/False(True)
MasterAbsolute MasterAbsolute mode BOOL True/False(True)
SlaveAbsolute SlaveAbsolute mode BOOL True/False(True)
StartMaster The master start position of LREAL Positive, negative, or 0 (0)
the cam table.
EndMaster The master end position of LREAL Positive, negative, or 0 (0)
the cam table.
StartSlave The slave start position of LREAL Positive, negative, or 0 (0)
the cam table.
EndSlave The slave end position of the LREAL Positive, negative, or 0 (0)
cam table.
byCompatibilityMode Compatibility Mode BYTE Positive or 0(0)

= Output Updating Time

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 True,
Done * When CamTableSelect is completed. Done will be True for only one scan cycle
and immediately shift to False.
« When Done turns to True.
Busy « When the instruction is being run. « When Error turns to True.
Error - When an error occurs in the execution . When Execute turns from True to False.
ErrorlD conditions or input values for the instruction. (Error Code is cleared)

140




AX-Series Motion Controller Instructions Manual

Chapter 2

® Timing Diagram

Execute

Done

Busy

Error

° Inputs/Outputs

Name Function Data Type (gztfta':ﬂ \\;::ﬂ:) Timing to Take Effect

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

Slave Specifies .the AXIS_REF_SM3*" AXIS_REF_SM3 When Execute turns to True and Busy is
slave axis. False.

CamTable Specifies cam MC_CAM_REF*2 MC_CAM_REF When Execute turns to True and Busy is
table. False.

*Note:

1. AXIS_REF_SMB3(FB): Every function block contains this variable, which works as the starting program for function blocks.
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.

*
*

° Troubleshooting

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.

n 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 following example explains the impact on cam after changing Periodic mode.
m  Timing Diagram
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Position

Master
0

Slave
0

MC_CamTableSelec !
Execute |

Periodic

Done J

Busy

MC_Camin

Execute

InSync

Busy

EndOfProfile ‘ | ‘ ‘

-

To change the periodic mode, Periodic of MC_CamTable will be pulled down and shift 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 movement
performed by the slave axis is completed, EndOfProfile will shift to True and remain unchanged.
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2.2.14MC_TouchProbe

. Supported Devices: AX-308E, AX-8, AX-364E

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 : =,
WindowOnly: =,
MC_TouchProbe
— Axis Done|- FirstPosition: =,
— TriggerInput Busy—
FB MC_TouchProbe — Exeaute Error - LastPosition: =,
— WindowOnly ErrorlD
—IFirstPosition RecordedPosition|— Done =>,
—LastPosition CommandAborted}—
Busy =>,
Error =>,
ErrorlD =>,
RecordedPosition =>,
CommandAborted =>);
° Inputs
. Data Setting Value _
Name Function Type (Default Value) Timing to Take Effect
Execute The instruction is run when Execute BOOL True/False )
changes from False to True. (False)
WindowOnly Aqtlvate the scope setting of BOOL True/False When. Execute turns to True and
Window. (False) Busy is False.
Define the start position of the Negative. positive
FirstPosition | Window mask. LREAL o When Execule turns to True and
! . or 0(0) Busy is False.
(User-defined unit)
Define the last position of the i iti When Execute turns to True and
LastPosition | Window mask. LREAL | Negative, positive | o B8 ~27
r ) or 0(0) usy is False.
(User-defined unit)
° Outputs
Name Function Data Type Output Range (Default Value)
Done If t.he trquer signal is True and the BOOL True/False (False)
axis position has been recorded.
Busy True when the instruction is triggered BOOL True/False (False)
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 error

ErrorlD oceurs. , SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error code

descriptions.

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

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

*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 « When the trigger signal is True and the axis « If Execute is False and Done turns to True,
one position has been recorded. Done will be True for only one scan cycle

and immediately shift to False.

« When Done turns to True.
Busy « When Execute is triggered to be True. « When Error turns to True.
«  When CommandAborted turns to True.

Error « When an error occurs in the execution «  When Execute turns from True to False.

conditions or input values for the instruction. (Error Code is cleared)

ErrorlD

« When Execute turns from True to False.
: ‘s « If Execute is False and CommandAborted
CommandAborted «  When the furlctlon block is interrupted by turns to True, CommandAborted will be
MC_AbortTrigger.
True for only one scan cycle and
immediately shift to False.

° 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 Execute turns to True and Busy is

Triggerinput Trigger signal TRIGGER_REF*? TRIGGER_REF False

*Note:
1. AXIS_REF_SMB3(FB): Every function block contains this variable, which works as the starting program for function blocks.
2. TRIGGER_REF: Structure (STRUCT)

Setting range

Name Function Data Type (Default Value)

0: Touch Probe 1, rising edge
iTriggerNumber Trigger channel INT 1: Touch Probe 1, falling edge
2: Touch Probe 2, rising edge
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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 . .
blnput bFastLatching=FALSE BOOL Trigger signal
. - ) . True: Valid
bActive Validity of trigger signal BOOL
(False)

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

° Function

m  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

¢ DbFastlLatching 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 blnput triggers signals

successfully.

= The operation of MC_TouhcProbe with window mask function is demonstrated as below:

PLC scan cycletime

T~

Execute

Triggerinput H

Done

WindowOnly

Position

LastPosition

FirstPosition

R

Recorded Position

| Recorded Position

Ignored

Recorded once

in the range

Recorded
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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.

1. FirstPosition < LastPosition
- + - 4
] o]

LastFosition LastPosition FirstPosition

Captured

FirstFPosition

2. FirstPosition = LastPosition

FirstPosition

Captured FirstPosition LastPosition
LastPosition
Troubleshooting
n 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.

Example

= Example1: demonstrate the operation result of using MC_TouchProbe under controller mode.
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MC_TouchProbe 0

MC TouchFrobe
[ EN ENO|——

SM Drive Virtual —=Axis Done
TRIGGER_ test ——TriggerliInput Busy —
—Execute Error

I Windowonly ErrorID
90 —FirstPosition RecordedPosition [—
180 —LastPosition Commandhborted |-

TRIGGER_test.bFastlLatching := FALSE;

=  Timing Diagram

LastPosition
180

FirstPosition
90

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.

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

as the drive.
MC TocuchFrobe 0O
TRUE MC TouchProbe
11 EN - ENO——
SM Drive ETC Delta_ ASDA AZ —nxis Done [~
TRIGGER_test —= TriggerInput Busy —
—Execute Error —
FALSE —WindowOnly ErrorlID—
—FirstPosition RecordedPosition —
—LastPFosition Commandaborted —

TRIGGEE_test.iTriggerNumber := 07

m  Wiring diagram
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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.
MC_TouchProbe 0
TRUE ME TDuchPrab; Expression |MC_Tnud‘\PrnhE_D‘RecnrdedPnsmnn |
Il Type [treac |
SM Drive EIC Delta_ASDA A2 Axis Done TRUE
TRIGGER test —S|TriggerInput Buay - T Current value [21,0726318359375 |
Execute Error
FALSE =—{WindowOnly ErrorID - [SHMC_NO_ERR LD
[ @ ]-{FirstPosition RecordedPosition (®) Prepare a new value for the next write or force operation
[ 8 ]-rastPosition CommandAborted FALSE =
% aCaptDesc ARRAY [0..7] OF SMC3_CaptureDescription
- %% aCaptDesc[0] SMC3_CaptureDescription
@ fCaptPosition LREAL 21.0726318359375
@ bCaptureQccured BOOL
@ bStartCapturing BOOL
@ bAbortTrigger BOOL
@ fFirstCapturePosition LREAL
@ flLastCapturePositon LREAL
@ bCaptureWindowsctive 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.

a‘cul [CAN] CANe ~ [»] 32 bit
nﬂex|nx5t|BA|5ul+:| |
i 2762032

BHH1E

Scaling
Invert direction

16#20000 increments <=: mator turns 1
1 motor turns <=> gear output turns 1
1 gear output turns <== units in application 1

¢ As aresult of the gear ratio being set to 0x20000: 1, when the drive is rising edge triggered, the value in 0Ox60BA
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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2.2.15MC_AbortTrigger

. Supported Devices: AX-308E, AX-8, AX-364E

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 : =,
WC AboTETTigger Triggerinput : =,
< Axi Don .=
FB MC_AbortTrigger '%I;I_uer[nnut B?,;i . Execute: =,
{Execute Error - Done =>
ErrorlD |- ’
Busy =>,
Error =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
b (Default Value) .
The instruction is run when True/False
Execute Execute changes from False to BOOL -
(True)
True.
° Outputs
Name Function Data Type Output Range (Default Value)
Done True when trigger event is aborted BOOL True/False (False)
Busy True when the instruction is run. BOOL True/False (False)
Error True if an error occurs BOOL True/False (False)
Indicates the error code when the
ErrorlD error occurs. 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 from True to False.
Done «  When the capture operation is stopped. . IflExecute is False and Done turns to True, it
will be True for only one scan cycle and
immediately shift to False.
«  When Done turns to True.
Bus .
y When Execute turns to True. . When Error turns to True.
Error « \When an error occurs in the execution « When Execute turns from True to False.
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Name

Timing for Shifting to True

Timing for Shifting to False

ErrorlD

conditions or input values for the
instruction.(Error code is recorded)

(Error Code is cleared)

° Timing Diagram

Execute

Done

Busy

Error

° Inputs/Outputs

Setting Value

Triggerinput

reference to the
source of the
trigger signal.

TRIGGER_REF*?

TRIGGER_REF

Name Function Data Type (Default Value) Timing to Take Effect
Axis Specify the axis. | AXIS_REF_SM3*" AXIS_REF_sm3 | WWhen Execute turns to True and
Busy is False.
Specifies the

Busy is False.

*Note:

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

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)
blnput Trigger signal when BOOL Trigger signal
P bFastLatching=FALSE ggersig
. - . . True: Valid
bActive Validity of trigger signal BOOL
(False)

*Note: bActive is the output,

° Function

= You can cancel the touch probe operation by using MC_AbortTrigger.

do not input signal.
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m By setting Axis and Triggerlnput for this instruction you can define the touch probe operation to abort.
° Troubleshooting

= [fan 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

= This example demonstrates the relating operation of the combination of MC_AbortTrigger and MC_TouchProbe.
MC TouchProbe 0

MC_ TouchProbe
[ EN ENO|—|
S5M Drive Virtual —SAxis Done —
TRIGGER_test —=|Triggerlnput Busy —
—Execute Error |-
—WindowOnly ErrorID
30 —FirstFPosition RecordedFosition —
40 —{LastPosition CommandAborted —

MC _AbortTrigger 0O

MC AbortTrigger
1 EN ENO[——
5M Drive Virtual ——Axis Done —
TRIGGER_test —ATriggerInput Busy —
—Execute Error —
ErrorlD

TRIGGEER_tesat.bFastLatching := FALSE;

n Timing Diagram
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 arising edge is detected on Execute of MC_AbortTrigger when Done of MC_TouchProbe turns to True, an error
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of SMC_AT_TRIGGERNOTOCCUPIED (410) will be reported by MC_AbortTrigger.
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2.2.16MC_DigitalCamSwitch

Supported Devices: AX-308E, AX-8, AX-364E

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: =,
TrackOptions: =,
T Didialc Q:Isms MC_DigitalCamSwitch Inﬂueragzn Enable: =,
! Igl a am —Outputs Erm: - =
FB Switch it s el EnableMask: =,
EnableMask TappetMode; =,
— TappetMode
InOperation =>,
Busy =>,
Error =>,
ErrorlD =>,
SwitchCorrupted =>);
Inputs
Setting Value
Name Function Data Type Timing to Take Effect
L (Default Value) .
The instruction is run
Enable when Execute BOOL True/False (False) -
changes from False to
True.
EnableMask | Enaple the different DWORD Positive or 0(16#FFFFFFFF) | Vhen Enable turns to
tracks. True.
Define the positions 0:tp_mode_auto
ition- . 1: tp_mode_demandposition
TappetMode for the position MC_TAPPETMODE p_ | P. . When Enable turns to
defined calculation of 2: tp_mode_actualposition True.
the 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 ;I'urge when the instruction is BOOL True/False (False)
Error True if an error occurs BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)

Indicates the error code
when the error occurs. Refer

ErrorlD ; SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
to Appendix for error code
descriptions.
When the switch action is it ;
Positive, negative or O
SwitchCorrupted operated abnormally, the INT 9

output value will not be -1. (-1

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
. « When the track and instruction is
InOperation activated. « When Enable turns to False.
« When Enable turns to False.
Busy « When Execute turns to True. . When Error turns to True.
Error » When an error ocours in the execution «  When Execute turns from True to False. (Error
conditions or input values for the Code is cleared)
ErrorlD instruction.(Error code is recorded)

° Timing Diagram

Enable

InOperation

Busy

Error

° Inputs/Outputs

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

. «  When Enable

Axis Specify the axis. AXIS_REF_SM3™ AXIS_REF_SM3 turns to True.

. Switch-related ) « When Enable
Switches Darametors, MC_CAMSWITCH_REF MC_CAMSWITCH_REF turns to True.

i « When Enable
Outputs | OutPutsignalsof | - MC_OUTPUT_REF | ARRAY [1..32] OF BOOL(False)

track turns to True.
Compensation
, and Hysteresis ARRAY [1..32] OF + When Enable
TrackOptions parameters for MC_TRACK_REF MC_TRACK TR’ turns to True.
the cam track.
*Note:

1.  AXIS_REF_SMS3(FB): Every function block contains this variable, which works as the starting program for function
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blocks.
2. MC_CAMSWITCH_REEF: Structure (STRUCT)

Setting Value
Name Function Data Type
L (Default Value)
NoOfSwitches Specify the number of BYTE Positive or 0(0)
switches.

Points to the first element of POINTER TO POINTER TO

CamSwitchPtr the MC_CAMSWITCH_TR

array MC_CAMSWITCH_TR* MC_CAMSWITCH_TR(0)

*Note: MC_CAMSWITCH_TR: Structure (STRUCT)

Setting Value
Name Function Data Type
b (Default Value)
TrackNumber Specify the track for the operation of INT Positive, negative, or 0 (0)
tappets.
. . . ) POINTER TO
FirstOnPosition Switch ON when the axis passes. LREAL
MC_CAMSWITCH_TR(0)
LastOnPosition Switch OFF when the axis passes. LREAL Positive, negative, or 0 (0)
The switch is active only when the
AxisDirection axis is moving in the specified INT Positive, negative, or 0 (0)
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)
OnCompensation C;)\l;\n/i tr;(?]n;attliﬁz ;ic;noen\./v(itl:ln\i/\t/:hiscgct.r)le LREAL Positive, negative, or 0 (0)
OffCompensation C;)\l;\n/itrﬁ]n;atttij(:g ;icgnoeﬁ\./v(it:ln\i/\t/:hiscgct.r)le LREAL Positive, negative, or 0 (0)

Hysteresis Hysteresis interval LREAL Positive, negative, or 0 (0)
° Function

= 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.

s 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.
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s MC_CAMSWITCH_TR specifies the positions of tappets.

¢  TrackNumber specifies the output number.

FirstOnPosition specifies the switch-on position of the output.

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

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.

s 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 outputwith delay

/ Without delay

y

125
ms

Y

Switch01

/

250
ms

A

Y

‘\ 2000

2500

3000

A j

Resulting position is depending on the actual velocity

¢ Theinterval 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.

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

° Troubleshooting

= [fan 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  Example1: Demonstrates using 2 switches in the same Track in the following example.

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

Parameter Type Switch1 Switch2
AxisDirection INT 0=Both 0=Both
CamSwitchMode INT 0=Position 1=TIME
Duration TIME - 2500ms
MC DigitalcCamSwitch O
MC DigitalCamSwitch
I EN ENO|—|
SM Drive Virtual ¥ —=Axis InOperation
MC_CAMSWITCH_REF 0 —SSwitches Busy—
MC OUTPUT REF 0 —=0Outputs Error
MC TRACEK REF 0 —TrackOptions ErrorID
El —Enable SwitchCorrupted —
164 FFFFFFFF —EnableMask
1 —{TappetMode

Position . ...
30
S oI

MC_DigitalCamSwitch

Enable

Trackl

el 10

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 0O
MC DigitalCamSwitch
[ EN ENO|—
SM Drive Virtual X —SAxis InOperation -
MC CAMSWITCH REF 0 = Switches Busy —
HMC OUTPUT REF 0 —S0utputs Error -
MC TRACEKE REF 0 —HATrackoptiens ErrorID
El —Enable SwitchCorrupted —
164 FFFFFFFF — EnableMask
1 — TappetMode

=  Timing Diagram
Position

200

MC_DigitalCamSwitch
Enable

Track1

Track2 s PSRN

0.1sec 0.2sec

¢  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 DigitalCcamSwitch 0O

MC DigitalCamSwitch
[ EN ENO
SM Drive Virtual X —SAxis InOperation
MC_CAMSWITCH_ REF_ 0 = Switches Busy
MC OUTPUT REF 0 —=Outputs Error
MC TRACE REF 0 —=TrackOptions ErrorID
El —Enable SwitchCorrupted

16§ FFFFFFFF — EnableMask
1 — TappetMode

=  Timing Diagram

Position

100
a5
a

MC_DigitalCam Switch

Track1

¢ 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 1is 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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2.2.17SMC_BacklashCompensation
° Supported Devices: AX-308E, AX-8, AX-364E
SMC_BacklashCompensation is used to compensate for the backlash of gears.
FB/FC Instruction Graphic Expression
SMC_BacklashCompensation
— Master bBusy—
—{Slave bCommandAbortedf—
—bExecute bErrorf—
—{fBacklash iErrorIDf—
FB SMC_BacklashCompensation —{fCompensationvel bCompensatingf—
- —fCompensationAc
—fCompensationDec
—{fCompensationlerk
—eBacklashMode
—{eBacklashStartState

ST Language

SMC_BacklashCompensation_instance(
Master : =,

Slave : =,

bExecute : =,

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

iErrorlD =>,
bCompensating => );

° Inputs
N Functi Data T Setting Value Timing to Take Effect
ame unction ata Type (Default Value) iming to Take Effec
The instruction is
bExecute run when bExecute BOOL True/False )
changes from False (False)
to True.
The backlash When bExecute
fBacklash distance to be LREAL Positive, negative, or 0 changes from False
compensated to True
The speed when When bExecute
fCompensationVel compensating for LREAL Positive or 0 changes from False
backlash to True
The acceleration Positive or 0 When bExecute
fCompensationAcc when compensating LREAL changes from False
for backlash to True
The deceleration Positive or 0 When bExecute
fCompensationDec when compensating LREAL changes from False
for backlash to True
fCompensationJerk The jerk when LREAL Positive or 0 When bExecute
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N Functi Data T} Setting Value Timing to Take Effect
ame unction ata Type (Default Value) iming to Take Effec
compensating for changes from False
backlash to True
-1: SMC_BL_NEGAT|VE When bExecute
The backlash SMC_BACKL . 0: SMC_BL_OFF changes from False
eBacklashMode compensation ASH MODE" 1: SMC_BL_POSITIVE to True
mode - 2: SMC_BL_AUTO
(SMC_BL_AUTO)
-1: SMC_BL_START_NEGATIVE
. SMC BACKL S C_BL_S _NEG When bExecute
BacklashStartStat The initial state of ASH START 0: SMC_BL_START_NONE changes from False
ebacklashotariotate the axis STATE 1: SMC_BL_START_POSITIVE to True
(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)
Busy True when the instruction is BOOL True/False (False)
triggered to run.
True when the function block
bCommandAborted is interrupted by another BOOL True/False (False)
synchronous function block.
bError True when an error occurs. BOOL True/False (False)
Record the error code when
an error occurs. .
ErrorlD Refer to Appendix for error SMC_ERROR SMC_ERROR (SMC_NO_ERROR)
code descriptions.
bCompensating True when compensating for BOOL True/False (False)
backlash

*Note: SMC_ERROR: Enumeration (Enum)

n Output Updating Time

Name Timing for Shifting to True

Timing for Shifting to False

bBusy » When bExecute turns to True

« When bError turns to True
« When bCommandAborted turns to True

« When MC_GearOut is run
« When the function block instruction is
interrupted by another function block

« When bExecute turns to False
« If bExecute is False and bCommandAborted is

bCommandAborted : : True, bCommandAborted will immediately
instruction PP
. . L change to False after maintaining a True state
« When the function block instruction is for a scan cycle
interrupted by MC_Stop ’
bError + When an error occurs in execution . When bExecute turns to False (Error Code is
conditions or input values for the
ErrorlD instruction cleared)
. «  When backlash compensation is .
bCompensating undergoing « When backlash compensation is not performed
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° Timing Diagram

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 Master axis AXIS_REF_SM3* AXIS_REF_SM3 When Execute turns to True and Busy is
referenced False.
Slave Slave axis AXIS_REF_SM3* AXIS_REF_SM3 When Execute turns to True and Busy is
referenced False.

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

= SMC_BacklashCompensation can be used to compensate for the backlash of drive belt devices or the transmission

box.
n 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

Backlash compensation is only performed when the

SMC_BL_POSITIVE axis is running in the positive direction.

Backlash is compensationd regardless of the direction

SMC_BL_AUTO in which the axis is running.

L] 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 the master slave.

No traction is initially applied to the slave axis by the

SMC_BL_START_NONE et Slave.

Positive traction is initially applied from the shaft to the

SMC_BL_START_POSITIVE main shatft.

n 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

G pEemEEiton baes Behavior Pattern

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

SMC_BL_POSITIVE

SMC_BL_START_NONE
When the function block starts but the master

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

SMC_BL_NEGATIVE

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

SMC_BL_START_POSITIVE SMC_BL_NEGATIVE
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The Initial State of the Master Compensation Mode

and Slave Axes Behavior Pattern

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

SMC_BL_START_NEGATIVE SMC_BL_POSITIVE

° Troubleshooting

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

° Programming Example

= This example illustrates the backlash compensation behavior of SMC_BacklashCompensation based on the following

settings.
MC MoveVelocity 0 MC MoveVelocity_ 1
TRUE MC MowveVelocity MC MowveVelocity
11 EN a END EN a ENO——
Master —SAwis InVelocity [ Master —HAxis InVelocity [—
El —{Execute Busvy [ EZ —|Execute Busvy [—
50 —Velocity Commandiborted [~ 50 —Velocity Commandiborted —
100 —jRcceleration Error [~ 100 —jRcceleration Error [~
100 —Deceleration ErrorID — 100 —Deceleration ErrorID —
1000 —Jerk 1000 —(Jerk
pogitive — Direction negative —Direction
SMC_BacklashCompensation_ 0
TRUE SMC BacklashCompensation
11 EN - ENO——
Master —|Master bBusy —
Slave —5lawve bCommandaborted —
—bExecute bError —
10 —fBacklash iErrorID [~
10 —fCompensationVel bCompensating —
80 —fCompensationlcc
30 —fCompensationDec
800 —fCompensationderk
SMC_BL_AUTCQ —eBacklashMode
SMC_BL_START POSITIVE —eBacklashStartState

n Timing Diagram
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Axis Positon
65

o .25
Master 3 |

‘
I 65

0 3
Slave 3

Axis Velocity

Master o ﬂ
Slave o —/—\

MC_MoveVelocity 0

bExecute

MC_MoveVelocity_1

bExecute

SMC_BacklashCompensation

bExecute

bCompensation

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

2. Since the SMC_BACKLASH_MODE is set to SMC_BL_AUTO and the SMC_BACKLASH_STARTSTATE is
set to SMC_BL_START_POSITIVE, the slave axis will not be compensationd at start-up.

3. The MC_MoveVelocity 0 is performed first, at which point the forward movement 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.

4. And then immediately run the MC_MoveVelocity_1. The reverse movement 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 fully synchronized.
bCompensating is True during the period of backlash compensation
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2.3 Delta Motion Control Instructions

2.3.1 Motion Control Instructions

Motion instructions generally refer to the ability to control the motor to move after the instruction is run. The function blocks used

in this section are from the library "DL_MotionControl*" and the function blocks used can be synchronized with the driver, so
when setting the axis, select the synchronous axis.

For setting up the synchronous axis, refer to section 7.4 in the AX-3 Series Operation Manual.

*Note: When the version of SM3_Basic is not V4.6.1.0 to match with V1.1.0.0 and earlier, an error "Type 'xxxxxx' is not equal to

type 'Axis'VAR_IN_OUT 'AXIS_REF_SM3™ will appear when compiling. Change the Softmotion library version to V4.6.1.0.
2.3.1.1 DMC_TorqueControl

) Supported Devices: AX-308E, AX-364E

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

FB/FC Instruction Graphic Expression
DMC_TorgueControl
—Axis bInTorquef—
— bEnable bBusyt—
—{bContinuouslpdate bCommandAborted—
—{IrTorque bErrorf—
FB DMC_TorqueControl —{dwTorgueRamp Errorldf—
- —Irvelocity
—lrAcceleration
—{IrDeceleration
—Irderk
—Direction

ST Language

DMC_TorqueControl_instance(
Axis : =,

bEnable : =,
bContinuousUpdate : =,
IrTorque : =,
dwTorqueRamp : =,
IrVelocity : =,
IrAcceleration : =,
IrDeceleration : =,
Irderk : =,

Direction : =,

binTorque =>,

bBusy =>,
bCommandAborted =>,
bError =>,

ErrorlD =>);

° Inputs
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is enabled True/False
bEnable when bEnable changes from BOOL -
(False)
False to True.
The target torque maximum When bEnable turns to
True/Fal i
bContinuousUpdate spegd can be updated BOOL rue/raise True and Busy is False.
continuously when (False)
bContinuousUpdate is True™.
) Negative, When bEnable turns to
IrTorque Specify the target torque. LREAL positive, 0 True and Busy is False.
(Unit: N.m)
(0)
Specify the change rate of the Positive When bEnable turns to
dwTorqueRamp torque (Unit: ms) 2 DWORD (0) True and Busy is False.
. Specify the maximum Positive When bEnable turns to
IrVelocity velocity. LREAL 0) True and Busy is False.
IrAcceleration Reserved LREAL - -
IrDeceleration Reserved LREAL - -
Irderk Reserved LREAL - -
Direction Reserved BOOL - -

*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: JS (microsecond). For other models, refer to 0x6087 in their object

dictionaries.
° Outputs
Name Function Data Type Output Range Value (Default Value)
binTorque True when the target torque BOOL True/False (False)
is reached.
bBusy ;I'Jge when the instruction is BOOL True/False (False)
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted.
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.
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*Note: DMC_ERROR: Enumeration (ENUM)

Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When the bEnable is True and the axis | = When bEnable turns to False.
binTorque motion state can be read. «  When bError turns to True.
« When bEnable turns to False.
bBusy When bEnable turns to True. . When bEror turns to True.
When this instruction is aborted by
bCommandAborted another instruction. «  When bEnable turns to False.
bError When an error occurs in the execution .
conditions or input values for the | ° When pEnable turns to False. (The value in
ErrorlD instruction. ErrorID is cleared.)

Timing Diagram

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 is
axis. False.
*Note:

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

° Function

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.

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

The servo will perform an immediate stop if SMC_SetControllerMode interrupts DMC_TorqueControl during
instruction execution. Do not do so.

Only one DMC_TorqueControl instruction is allowed to run at a time. If the second DMC_TorqueControl instruction is
also run at the same moment, an error “DMC_TC_FB_CONFLICT” will occur.

168




AX-Series Motion Controller Instructions Manual

Chapter 2

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.

General

Expert Process Data

[f) ASDA_A2_E_CoE_Drive x

Select the Outputs

Select the Inputs

/| 16#1600 1st RxPDO Mapping

I Process Data

Startup Parameters

EtherCAT Parameters

CoE Online

EtherCAT /0 Mapping

EtherCAT IEC Objects

Status

Information

Name Type Index

Contral Word UINT 16%6040:00

16#1601 2nd RxPDO Mapping (exclu

TargetPosition DINT 16#607A:00
|| Targetvelocity DINT 16£60FF:00
| TargetTorque INT 1656071:00 |
ModeOfOperation SINT 16#5060:00

16#1A01 2nd TxPDO Mapping (e

16#1A03 4th TxPDO Mapping (e

Name Type Index
¥ 16#1A00 1st TxPDO Mapping
Status Word UINT 16£6041:00
ActuzlPosition DINT 16£6064:00
Velocity actual value DINT _ 16#606C:00
ActualTorque INT 1626077:00
Mode0fOperationDisplay SINT 1626061:00

Troubleshooting

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

Programming Example

This example shows the motion behavior performed by DMC_TorqueControl.

1

[X]

MC_Power_0O
MC_Fower

SM_Drive ETC_Delta ASDA A2 —SAxis Status
=——Fnable bRegulatorBRealState
== bRegulatorOn bDriveStartRealState
= hDriveStart Busy
Error
ErrorID

OMC TorgueControl O

DMC TorgqueControl

SM Drive ETC Delta ASDA A2 —nxis

iy =~ bEnable

TRUE =
0.1 —
10000 —

10000 —

bInTorgque =
bBusy =

bContinucusUpdate bCommandAborted =
lrTorgue bError =
dwTorgueRamp Errorld —
lrVelocity
lrAcceleraticon
lrDeceleration
lrJerk
Direction

Timing Diagram
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Torque

Velocity
200000 (—’—\ 3 /

DMC_TorqueControl

bEnable

bInTorque

bBusy

bError

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

standstill(3) 1opping(2)
. stopping
State Machine

error stop(1)

¢ 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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2.3.1.2 DMC_VelocityControl
° Supported Devices: AX-308E, AX-364E

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 bInvelocityf—
—bEnable bBusy—
—bContinuouslpdate bCommandAbortedf—

FB DMC_ VelocityControl —IPvelocity bErrork—
—IrAcceleration Errorldf—
—IrDeceleration
—{Irderk
—Direction

ST Language

DMC_ VelocityControl_instance(

Axis : =,
bEnable : =,
bContinuousUpdate : =,
IrVelocity : =,
IrAcceleration : =,
IrDeceleration : =,
Irderk : =,
Direction : =,
binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is enabled when True/False -
bEnable bEnable changes from FALSE to BOOL (False)
TRUE.
. . The target vglocity can be True/False When bEnable tur.ns
bContinuousUpdate updated continuously  when BOOL to True and Busy is
bContinuousUpdate is True (False) False.
Target velocity When bEnable turns
IrVelocity . . LREAL Positive (0) to True and Busy is
(Unit: user unit/s) False.
Acceleration rate When bEnable turns
IrAcceleration , . LREAL Positive (0) to True and Busy is
(Unit: user unit/s?) False.
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
Deceleration rate When bEnable turns
IrDeceleration . . LREAL Positive (0) to True and Busy is
(Unit: user unit/s?)
False.
When bEnable turns
Jerk value.
IrJerk N s LREAL Positive (0) to True and Busy is
(Unit: user unit/s3) False.
3: fastest When bEnable turns
2- current to True and Busy is
. . L ) - False.
Direction Specifies the motion direction of MC_ 1: positive
the servo motor. DIRECTION™ | 0: shortest
-1: negative
(current) 3

*Note:

SN

2. MC_DIRECTION: Enumeration (ENUM).
3. The options fastest, current and shortest are only for the rotary axis.

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

° Outputs
Name Function Data Type Output Range Value (Default Value)
blnVelocity True whgn the specified target BOOL True/False (False)
velocity is reached.
bBusy ;I'urge when the instruction is BOOL True/False (False)
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted.
bError True when an error occurs. BOOL True/False (False)
Record the error code when an
ErrorlD error oceurs. 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 bCommandAborted turns to True.
. o « When bContinuousUpdate is True. and
binVelocit « When the specified target velocity is IrVelocity value is changed.
y reached.
« When bEnable turns to False.
o When bErrorturns to True.
«  When bCommandAborted turns to True.
« When the axis decelerates to a stop after
bBusy « When bEnable turns to True. bEnable turns to False.

When bError turns to True.
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Name Timing for shifting to True Timing for shifting to False

« When this instruction is aborted by
another instruction.

bCommandAborted « When bEnable turns to False.

« When this instruction is aborted via
MC_Stop instruction.

bError « When an error occurs in the execution

« When bEnable turns from True to False.

ErrorlD instruction. (Error code is recorded)

conditions or input values for the (Error Code is cleared)

Timing Diagram

bCommandAborted

bEnable

bInVelocity

bBusy

bError

° Inputs/Outputs

Name

Function Data Type Setting Value Timing to Take Effect

Axis

Speacig the AXIS_REF_SM3* AXIS_REF_SM3 \é\;trseg bEnable turns to 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

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

*

You can execute another motion instruction to abort the ongoing motion of MC_VelocityControl. But the servo
is in CSV mode and the control mode will not be switched to CSP control mode.

When the instruction is interrupted by another instruction, the output binVelocity turns to False and
bCommandAborted turns to True.

When the input bContinuousUpdate of the instruction turns to True and the target velocity is given a new
value, the axis velocity will update to the new speed.

When bEnable turns to False, the instruction makes the axis decelerate to a stop and the mode is switched to
CSP control mode.

When the instruction is run, Ox60FF (Target Velocity), 0x606C (Velocity actual value), 0x6060
(ModeOfOperation) and 0x6061 (ModeOfOperationDisplay) OD must be included in the slave PDO mapping
data. Otherwise, the servo will not be able to work.
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[i{] ASDA_A2_E_CoE_Drive x

General Select the outputs Select the inputs
Name Type Index Name Type Index
Process Data . .
¥ 16#1600 1st RXPDO Mapping | 16#1A00 1st TXPDO Mapping
Control Ward UINT 1626040:00 Status Word UINT  1656041:00
Startup parameters
TargetPosition DINT 7A:00 ActualPosition DINT 16%6064:00
e [Tergetvelocity DINT 1660FF:00) [velodity actual value DINT ___ 162606C:00
TargetTorque INT 1626071:00 ActualTorque INT 1626077:00
EtherCAT /0 Mapping ModeOfOperation SINT 1626060:00) ModeOfOperationDisplay SINT 166061:00

16#1601 2nd RxPDO Mapping (exclu 16#1A01 2nd TxPDO Mapping (e
EtherCAT IEC Objects u

Status 1641602 3rd RxPDO Mapping (exclu 16#1A02 3rd TxPDO Mapping (e

Information

16#1603 4th RxPDO Mapping (exclu

° Troubleshooting

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

° Programming Example

= The example shows the motion behavior performed by DMC_VelocityControl.

MC_Power_0
TRUE MC Power
{1 EN B ENO——
ToConfig_Globals.SM Drive ETC_Delta ASDA A2 —Axis Status
Enable bRegulatorRealState —
bRegulatorOn bDriwveStartRealState —
TRUE —|bDriveStart Busy —
Error —
ErrorID—
DMC_VelocityControl_ 0
TRUE DMC VelocityControl
{ 1 EN B ENO——
IoConfig_Globals.SM Drive ETC_Delta ASDA A2 —Axis bInVelocity
—bEnable bBusy —
bContinuousUpdate bCommandiborted —
1rVelocity bError —
lrhcceleration ErrorId—
lrDeceleration
lrJerk
Direction
DMC_VelocityControl 1
TRUE DMC VelocityControl
1 [ EN - ENO——
IoConfig Globals.5M Drive ETC Delta ASDA AZ —Haxis bInVelocity [~
—|bEnable bBusy —
bContinuousUpdate bCommandiborted —
300 —1lrVelocity bError —
100 —lrAcceleration ErrorId—
100 — lrDeceleration
0 —lrJderk
1 —Direction

m  Timing Diagram
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500
Velocity 30

0
DMC_VelocityControl_0
bEnable

binVelocity

bBusy

bCommandAborted

bError

DMC_VelocityControl_1 i ' ‘
bEnable L

binVelocity

bBusy

bCommandAborted |

bError

continuous motion(5)

: i standstill(3) I—i
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, blnVelocity of DMC_VelocityControl_0 changes to True.

. When bEnable of DMC_VelocityControl_1 changes to True, DMC_VelocityControl_0 is interrupted and
binVelocity of the instruction changes to False and bCommandAborted changes to True.

. The DMC_VelocityControl_1 instruction decelerates the axis to the velocity 300. When 300 is reached,
binVelocity of DMC_VelocityControl_1 will change to True and remain in this status as long as the velocity is
not changed.

When bEnable of DMC_VelocityControl_0 changes to False, bCommanAborted changes to False.

When DMC_ VelocityControl_0 has started again 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.

. binVelocity of DMC_VelocityControl_1 changes to True when the target velocity of DMC_VelocityControl_1 is
reached.

. When bEnable of DMC_VelocityControl_1 changes to True in the next cycle, the axis starts to decelerate to a
stop and then bBusy of DMC_VelocityControl_1 changes to False.
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2.3.1.3 DMC_MovelLinearAbsolute
e Supported Devices: AX-308E, AX-364E

DMC_MovelinearAbsolute controls a specified axis group to perform the absolute linear interpolation for a specified absolute
position.

FB/FC Instruction Graphic Expression

DMC_MoveLinearAbsolute

—{Axi=Group bDonef—

—{bExecute bBusyf—

—{Position bActivef—

. —Irvelocity bCommand&borted—

FB DMC_MovelinearAbsolute —IrAcceleration bError—

—IrDeceleration ErrorlDf—

—Irderk

—{CoordSystem

—BufferMode

—TransitionMode

ST Language

DMC_MovelinearAbsolute_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 is run when True/False
bExecute bExecute changes from False BOOL (False) -
to True.
Spepjfy the absolutg tgrget L]
Position gg:g:ﬁ gdf(;rx(?: ;?oi);.s inthe LREAL[6] Positive or negative| When bExecute turns to True.
(Unit: user unit) (0,0, 0,0,0,0])
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
Specify the target velocity for
IrVelocity the specified axis group. LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s)
IrAcceleration Spe.cllfy the agcelzeratlon rate. LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s?)
IrDeceleration Spe.cllfy the d(.aceleratlon rate. LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s?)
Irderk Spe.c.|fy the Jerk. 3 LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s?)
0: ACS
1: MCS
2: WCS
( Reserved )
3:PCS_1 When bExecute is on the
. DMC_COORD_S ( Reserved ) rising edge, the setting
CoordSystem | Coordinate system YSTEM™ 4:PCS 2 parameters of CoordSystem
( Reserved ) will be updated.
5: TCS
( Reserved )
(1)
0: Aborting
1: Buffered
2: BlendingLow
Specify a buffer mode for the DMC_ 3:
BufferMode . . BUFFER_ Lo When bExecute turns to True.
instruction MODE BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)
Specify a transition mode f GROUF 0: None
" pecify a transition mode for - .
TransitionMode the instruction’2. TRANSITION_ 10: Overlap When bExecute turns to True.
MODE (0)
*Note:
1. Refer to AX-3 Series Operation Manual for details on BufferMode.
2. Refer to AX-3 Series Operation Manual for details on TransitionMode.
e Outputs
Output Range Value
N Functi Data T
ame unction e (Default Value)
bDone True when the absolute positioning is BOOL True/False (False)
completed.
bBusy True when the instruction is triggered to run. BOOL True/False (False)
bActive True when the instruction is controlling axes. BOOL True/False (False)
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Output Range Value

Name Function Data Type
L (Default Value)
bCommand i i ion i
True when the instruction execution is BOOL True/False (False)
Aborted aborted.
True when an error occurs in execution of the
bError . . BOOL True/False (False)
instruction.

Record the error code when an error occurs.

Refer to Appendix for error code descriptions.

ErrorlD DMC_ERROR’ DMC_ERROR (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True

Timing for shifting to False

bDone «  When the absolute positioning is completed.

When bExecute turns to False.

When bExecute is False but bDone turns to
True, bDone will remain True for one scan
cycle and then change to False.

bBusy «  When bExecute turns to True.

When bDone turns to True.
When bError turns to True.
When bCommandAborted turns to True.

« When axes start being controlled by the

bActive instruction.

When bDone turns to True.

When bError turns to True.

When bCommandAborted turns to True.
bActive will change to False after remaining
True for at least one cycle when bExecute is
False but bActive changes to True.

«  When the instruction is aborted by another
instruction BufferMode of which is set to
bCommand Aborting.
Aborted «  When the instruction is aborted by MC_Stop.
«  When the instruction is aborted by
DMC_GroupStop.

When bExecute turns to False.
bCommandAborted will change to False after
remaining True for one cycle when bExecute
is False but bCommandAborted changes to
True.

« When an error occurs in the execution
bError/ErrorlD conditions or input values for the instruction.
(Error code is recorded in ErrorlD)

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

m  Timing Diagram
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bExecute |

bDone

|
woe |1 - -

1
1
bCommandAborted !
]

]

bError

ErrorlD

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. Specify the " DMC_AXIS When bExecute turns to True and bBusy is
AxisGroup axis group. DMC_AXIS_GROUP_REF GROUP_REF False.

*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting program
for function blocks.

e 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  Atleast one axis is needed for the linear interpolation. An error will occur if there is a travel distance for the axis which
is not set.

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

e 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 Programming Example

= In this example, the path for the six-axis absolute linear interpolation is planned and the six axes simultaneously reach
the target position through traveling an absolute distance from current positon.

Axis group Target position
Axis1 1000
Axis2 2000
Axis3 3000
Axis4 4000
Axis5 5000
Axis6 6000
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DMC_MoveLinearAbsolute_0: DMC MoveLinearAbsolute;
movabs_exe: BOOL;

movabs_pos: ARRAY [0..5] OF LREAL := [1000, 2000,
movabs_wel: LREAL := 1000;

movabs_acc: LREAL := 100;

movabs dec: LREAL := 100;

movabs_jerk: LREAL := 0;

movabs_buffmode: DMC_BUFFER_MODE;

movabs transmode: DMC GROUP TRANSITION MODE;
movabs_done: BOOL;

movabs_busy: BOOL;

movabs active: BOOL;

movabs_abort: BOOL;

movabs_error: BOOL;

movabs errorID: DMC_ERROR;

DMC_GroupEnable O
DMC GroupEnable

EN ENO
DMC Axis Group —= BExiasGroup bDone — group_done
group_sxe —bExecute bBusy — group_buay

bError —group_error
ErrorID —group_errcrlD

DMC Mowvelinearfbaolute 0

DMC MovelinearAbsclute

EN ERC

DMC &xis Group —AxisGroup bhone
movabs_exe — bExecute bEusy
novabs_pos — Position bActive
novabs_wvel — lrVelocity bCommandiborted
novabs_acc — lrAcceleration bError
novabs_dec — lrDeceleration ErrorID

movabs jerk —lrderk
movabs buffmode — BufferMode
movabs transmode — TransitionMaode

—movabks done
—movabs buay
—movabs _active
—movabs _abort
—movabs _error
—movakas errorID

= When moveabs_exe (bExecute) changes to True, DMC_MoveLinearAbsolute starts to perform the absolute linear

interpolation for six axes.

m  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.

m If moveabs_exe (bExecute) is set to True again for the absolute linear interpolation, then no axes will move for

positioning.
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2.3.1.4 DMC_MovelLinearRelative

e Supported Devices: AX-308E, AX-364E

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

FB/FC Instruction

Graphic Expression

FB DMC_MovelLinearRelative

AxisGroup
bExecute
Distance
Ir'velocity
Ir&cceleration
IrDeceleration
Iderk
CoordSystem
BufferMode
TransitionMode

DMC_MoveLinearRelative

bDone|

bBusy

bActive
bCommandAborted
bError|

ErrorID

ST Language

DMC_MovelLinearRelative_instance(
AxisGroup: =,
bExecute: =,

Distance: =,

IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,

bBusy=>,

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

ErrorlD=>) ;

e Inputs

Name Function

Data Type

Setting Value
(Default Value)

Timing to Take Effect

The instruction is run
bExecute when bExecute changes
from False to True.

BOOL

True/False
(False)
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
Specify the travel Lo
. distance for each axis in Positive, negative or When bExecute turns to
Distance the specified axis group. LREAL[6] 0 True.
(Unit: user unit) ([0, 0,0,0,0, O])
Specify the target
IrVelocity velocity for the axis LREAL Positive (0) When bExecute turns to
group. True.
(Unit: user unit/s)
Specify the acceleration
IrAcceleration | rate. LREAL Positive (0) _I\/_Vhen bExecute turns to
" o rue.
(Unit: user unit/s?)
Specify the deceleration
IrDeceleration | rate. LREAL Positive (0) When bExecute turns to
o 1D True.
(Unit: user unit/s?)
IrJerk Spe.cllfy the Jerk. 5 LREAL Positive (0) When bExecute turns to
(Unit: user unit/s?) True.
0: ACS
1: MCS
2: WCS
( Reserved ) )
3 PCS 1 When bExecute is on the
: — rising edge, the setting
CoordSystem | Coordinate system DMC_COORD_SYSTEM" | ( Reserved ) parameters of
4: PCS 2 CoordSystem  will be
( Reserved ) updated.
5: TCS ( Reserved )
(1)
0: Aborting
1: Buffered
) DMC 2: BlendingLow
BufferMode Spep ify a b.u ffe: mode for BUFFER 3: BlendingPrevious When bExecute turns to
the instruction. ODE _ True.
MODE 4: BlendingNext
5: BlendingHigh
(0)
. » DMC 0: None
TransitionMode E)Fﬁﬁgr?s::ﬁgt?gfg mode GROUP_ 10: Overlap ﬁggn bExecute turns to
TRANSITION_MODE (0) :
*Note:

1. Refer to AX-3 Series Operation Manual for details on BufferMode.

2. Refer to AX-3 Series Operation Manual for details on TransitionMode.

e Outputs
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Name Function Data Type Output Range Value (Default
Value)
bDone True when the relative positioning is BOOL True/False (False)
completed.
bBusy True when the instruction is triggered to run. BOOL True/False (False)
bActive True when the instruction is controlling axes. BOOL True/False (False)
bCommand ) . o
True when the instruction execution is aborted. BOOL True/False (False)
Aborted
True when an error occurs in execution of the
bError . . BOOL True/False (False)
instruction.
Errorlp | Record the error code 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
« When bExecute turns to False.
. P « When bExecute is False but bDone turns to
bDone When the relative positioning is completed. True, bDone will remain True for one scan
cycle and then change to False.
«  When bDone turns to True.
bBusy « When bExecute turns to TRUE. «  When bErrorturns to True.

«  When bCommandAborted turns to True.

bActive

« When axes start being controlled by the

«  When bDone turns to True.
e«  When bErrorturns to True.
«  When bCommandAborted turns to True.

(Error code is recorded in ErrorlD)

instruction. o 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 is set « When bExecute turns to False.
bCommand to Aborting. o When bExecute is False but
« When the instruction is interrupted by bCommandAborted turns to True,
Aborted MC_Stop. bCommandAborted will remain True for one
« When the instruction is aborted by cycle and then change to False.
DMC_GroupStop.
« When an error occurs in the execution «  When bExecute turns to False. (Error Code
bError/ErrorlD conditions or input values for the instruction. is cleared)

m  Timing Diagram
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bExecute ] | |
woe L || ! :
bBusy ]
bActive ’_I r r
bCommandAborted I_I i
bError ’_|
ErrorlD ’_‘
e Inputs/Outputs
Name Function Data Type Output range Name
AxisGroup | SPeCly the axis | nyi axis GROUP_REF* | DMC_AXIS_GROUP_REF | Vhen bExecute turns to True
group. 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.

e 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  Atleast one axis is needed for the linear interpolation. An error will occur if there is a travel distance for the axis which

is not set.

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

e 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 Programming 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.

U ST Of:f:l?pa)(is TG EETE Current position Relative distance Target position
Axis 1 1000 1000 2000
Axis 2 1000 2000 3000
Axis 3 1000 3000 4000
Axis 4 1000 4000 5000
Axis 5 1000 5000 6000
Axis 6 1000 0 1000
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DMC MovelinearRelative 0: DMC MoveLinearRelatiwve;
movrel exe: BOOL;

movrel dist: ARRAY [0..5] OF LBEAL := [l000, 2000, 3000, 4000, 5000, O7:
movrel wel: LREAL := 10007

movrel_acc: LREAL := 100;

movrel dec: LREAL := 1007

moveel Jerk: LEEAL := 07

movrel buffmode: DMC BUFFER MODE;

movrel transmode: DMC GROUF _TRANSITION MODE;
movrel done: BOOL;

moveel busy: BOOL;

movrel active: BOOL:

movrel_abort: BOOL;

movrel errcr: BOOL;

movrel _errorID: DMC ERROR;

IMC GroupEnable 0O
DMC GroupEnable

EN ENO
DMC RAxis Group —= AxisGroup bDone — group_done
group exe —|bExecute bBusy — group_busy

bError — group_ srror
ErrorlD — group_errorlD

DMC MovelLinearRelative 0
DMC MovelLinearRelative
EN - ENO
DMC Axis Group ——jAxisGroup bDone —movrel done

movrel exe —|bExecute bEBusy —movrel buay

movrel diat —Distance bActive —movrel active
movrel wel —|lrWVelocity bCommandAborted —movrel abort
movrel acc —lrAcceleration bError —movrel error
movrel dec —lrDeceleration ErrorlD —movrel errorID

movrel jerk —jlrJerk

movrel buffmode —BufferMcde
movrel transmode —{TransitionMode

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

m  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.

m  movrel_exe (bExecute) is switched to False after the relative linear interpolation is completed. Then movrel_done
(bDone) will change to False automatically.

m  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).

m  When the target positioning is completed, movrel_done (bDone) changes to True again.
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2.3.1.5 DMC_MoveCircularAbsolute
e Supported Devices: AX-308E, AX-364E

DMC_MoveCircularAbsolute controls the axis group to perform
position.

circular or helical interpolation for a specified absolute target

dwSpiralTurns
Irvelocity
IrAcceleration
IrDeceleration
Iderk
CoordSystem
BufferMode
TransitionMode

FB/FC Instruction Graphic Expression
DMC_MoveCircularAbsolute
AxisGroup bDonef—
bExecute bBusyf—
CircPlane bActivef—
CircMode bCommandAbortedf—
AuxPoint bErrorf—
EndPoint ErrorlDf—
FB DMC_MoveCircularAbsolute PathChotce

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=>;

e Inputs
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Setting Value

4: PCS_2 ( Reserved )
5: TCS ( Reserved )

will be updated.

Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run True/False
bExecute when bExecute changes BOOL -
(False)
from False to True.
0: XY_plane
) ) 1:YZ_plane
CircPlane Spgmfy the C|[$ular or DMC_CIRC_ 2: ZX_plane When bExecute turns to True.
helical plane. PLANE
3: ARBITRARY_plane
(0)
0: Border
Specify the method for 1: Center
CircMode circular or helical DM,SB%IER C_ . When bExecute turns to True.
interpolation. ™ 2: Radius
(0)
Specify th ili int L
AuxPoint dgtz C',1y € auxiiary poin LREAL[3] Positive, negative or 0 When bExecute turns to True.
([0, 0, 0])
Specify the target position [ B
, for each axis in the axis — ===
EndPoint group. LREAL[6] Positive, negative or 0 When bExecute turns to True.
(Unit: user unit) (10,0,0,0,0,0])
Specify the circular or DMC CIRC 0: Clockwise
PathChoice hgllcql interpolation PATHCHOICE 1: CounterClockwise When bExecute turns to True.
direction. (0)
. Specify the number of
dwSpiralTurns : DWORD 0~65535 (0) When bExecute turns to True.
spiral turns.
Specify the target velocity
IrVelocity for the axis group. LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s)
Specify the acceleration
IrAcceleration rate. LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s?)
Specify the deceleration
IrDeceleration | rate. LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s?)
Irderk Spe.cllfy the Jerk. 3 LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s?)
0: ACS
1: MCS
2: WCS ( Reserved ) When bExecute is on the
CoordSystem Coordinate system DMC—COOBD— - rising edge, the setting
SYSTEM™ 3: PCS_1 (Reserved ) parameters of CoordSystem
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
(1)
0: Aborting
1: Buffered
) 2: BlendingLow
BufferMode SpeF; ify a b.u ffe‘rzmode for DMC_BUFFER 3: BlendingPrevious When bExecute turns to True.
the instruction. _MODE
4: BlendingNext
5: BlendingHigh
(0)
Specify a transition mode DMC_GROUP_ 0: None
TransitionMode : g TRANSITION_ | 10: Overlap When bExecute turns to True.
for the instruction.
MODE (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 YZPlane |  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, Cv, N/A] [N/A, Cx, Cv] [Cv, N/A, Cx]
center point (Cx, Cv)
2 Radius — Radius (R) [R, N/A, N/A]
e Outputs
Name Function Data Type Output Range Value (Default
Value)
bDone True when the absolute positioning is BOOL True/False (False)
completed.
bBusy True when the instruction is triggered to run. BOOL True/False (False)
bActive True when the instruction is controlling axes. BOOL True/False (False)
bCommand i i ion i
True when the instruction execution is BOOL True/False (False)
Aborted interruppted.
True when an error occurs in execution of the
bError . . BOOL True/False (False)
instruction.
ErrorlD Record the error code when an error occurs. DMC_ERROR’ | DMC_ERROR (DMC_NO_ERROR)
Refer to Appendix for 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

bDone «  When the absolute positioning is completed.

When bExecute turns to False.

bDone will change to False after remaining
True for one cycle when bExecute is False but
bDone changes to True.

bBusy »  When bExecute changes to TRUE.

When bDone turns to True.
When bError turns to True.
When bCommandAborted turns to True.

bActive « When axes start being controlled by the

When bDone turns to True.

When bError turns to True.

When bCommandAborted turns to True.
bActive will change to False after remaining
True for at least one cycle when bExecute is
False but bActive changes to True.

instruction.
« When the instruction is interrupted by another
instruction BufferMode of which is set to
Aborting.
bCommand « When the instruction is interrupted by
Aborted MC_Stop.

« When the instruction is interrupted by
DMC_GroupStop.

When bExecute turns to False.
bCommandAborted will change to False after
remaining True for at least one cycle when
bExecute is False but bCommandAborted
changes to True.

« When an error occurs in the execution
bError/ErrorlD conditions or input values for the instruction.
(Error code is recorded in ErrorID).

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

m  Timing Diagram
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1
1
1
bCommandAborted '
1

bExecute

bDone

]

bBusy

e B |

bError ]
ErrorlD ]
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Specify When bExecute turns to True and
AxisGroup the axis | DMC_AXIS_GROUP_REF* | DMC_AXIS_GROUP_REF .
bBusy is False.
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.

e 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.

= 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.

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.

= The function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.
s CircPlane added ARBITRARY_plane in DL_MotionControl library V1.2.0.0 or later.

m  ARBITRARY_plane can draw ellipses in space.

¢ Use the following parameters to draw the ellipse.

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)]
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dwSpiralTurrns 0

v
=<

e Troubleshooting

m  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 Programming 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.

[MC MoveCircularAbsolute 0: DMC MoveCircularBAbsolute;
cirabs_exe: BOOL;
cirabs_circplane: DMC CIRC FLANE := DMC CIRC FLANE.XY plane;

cirabs_circmode: DMC CIRC MODE := DMC CIRC MODE.center;
cirabs_auxpoint: ARRAY [0..2] OF LREAL := [2000, 1000];
cirabs_endpoint: ARRAY [0..5] OF LREAL := [4000, 2000];

cirabs_pathchoice: DMC CIRC PATHCHOICE
cirabs_spiralturns: WORD := O;
cirabs_wel: LEEAL := Z00
cirabs_acc: LEREAL := 100;

cirabs_dec: LEREAL := 100;

cirabs_Jjerk: LEEAL := 0;

cirabs_buffmode: DMC BUFFER MODE;
cirabs_transmode: DMC GROUP TRANSITION MODE;
cirabs_done: BOOL;

cirabs_busy: BOOL;

cirabs_actiwve: BOOL;

cirabs_abkorted: BOOL;

cirabs_error: BOOL;

cirabs_errorlID: DMC ERROR;

DMC CIRC FATHCHOICE.CLOCEWISE;
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IMC GroupEnable O
DMC GroupEnable
EN ENHO
DMC Axis Group —= AxisGroup blone — group_done
group exe —|bExecute bBusy — group_busy
bError — group_error
ErrorID —group_errorlID
[MC_MoveCircularAbsclute_0
DMC MoveCircularAbsolute
EN ERC
DMC Axis Group —AnwisGroup blhone — cirabs done
cirabs_exe —bExecute bBusy [~ cirabs_busy
cirabs circplane —(CircFlane bRActiwve [~ cirabs_actiwve
cirabs circmode —(CircMode bCommand&borted — cirabs aborted
cirabs auxpoint —(AuxPoint bError [~ cirabs error
cirabs endpeoint —|EndPoint ErrorID [~ cirabs errorID
cirabs_pathchoice —|PathChoice
cirabs_spiralturns —|dwSpiralTurns
cirabs_wel —|lrVelocity
cirabs_acc —|lrAcceleration
cirabs_dec —lrDeceleration
cirabs_jerk —|lrJderk
cirabs buffmode —|BufferMode
ciraba_ transmode —|IransitionMode
[T Start point
3000 f-—------G- - = — -
Terminal
paint
2000 -------- i e il bl et =
1Y -
: . el
1 v - 1
i : - i
1 Centerofa’, e 1
1 i ! - 1
circle -
1000 =======~- === = m e b ---
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
: ! LX
(0,0) 1000 2000 4000
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DMC_Mov eCircularAbsolute

cirabs_exe
(bExecute)

cirabs_busy
(bBusy)
cirabs_active
(bActive)

cirabs_done
(bDone)

Hlifel / \
| |
|

= 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.

m  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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2.3.1.6 DMC_MoveCircularRelative

e Supported Devices: AX-308E, AX-364E

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

FB/FC Instruction

Graphic Expression

AxisGroup
bExecute
CircPlane
CircMode
AuxPoint
EndPoint
PathChoice
dwSpiralTurns
Irvelocity
Ir&cceleration
IrDeceleration
Iderk
CoordSystem
BufferMode
TransitionMode

DMC_MoveCircular

FB Relative

DMC_MoveCircularRelative

bDone|

bBusy

bActive|
bCommandAborted
bErrar

ErrorID

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=>);

e Inputs
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Setting Value

Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run when True/False
bExecute bExecute changes from BOOL -
(False)
False to True.
0: XY_plane
1: YZ_plane
. . 2: ZX_plane
CircPlane Spgmfy the C|[$ular or DMC_CIRC_ 3: When bExecute turns to True.
helical plane. PLANE :
ARBITRARY _pl
ane
(0)
0: Border
Specify the method for 1 Center
CircMode circular or helical DM,\(;’I—O%IE C_ . When bExecute turns to True.
interpolation. ™ 2: Radius
(0)
L.
AuxPoint Spe0|f1y the auxiliary point LREAL[3] P05|t|ye, When bExecute turns to True.
data. negative or 0
([0, 0, 0])
Specify the target position L]
. for each axis in the axis Positive
EndPoint LREAL[6] L When bExecute turns to True.
group. negative or 0
(Unit: user unit) ([0, 0,0, 0,0, 0]
0: Clockwise
Specify the circular or DMC CIRC 1:
PathChoice hgllcql interpolation PATHCHOICE CounterClockwi | When bExecute turns to True.
direction. se
(0)
. Specify the number of
dwSpiralTurns : DWORD 0~65535 (0) When bExecute turns to True.
spiral turns.
Specify the target velocity
IrVelocity for the axis group. LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s)
Specify the acceleration
IrAcceleration | rate. LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s?)
Specify the deceleration
IrDeceleration | rate. LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s?)
Irderk Spe.cllfy the Jerk. 3 LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s®)
0: ACS
1: MCS When bExecute is on the rising
CoordSystem | Coordinate system DMC—C?E?AE\:D—SYST 2: WCS edge, the setting parameters of
(Reserved) CoordSystem will be updated.
3: PCS_1
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
(Reserved)
4: PCS_2
(Reserved)
5: TCS
(Reserved)
(1M
0: Aborting
1: Buffered
2: BlendingLow
. 3:
BufferMode Spef;lfy a byﬁe;mode for DMC_BUFFER_MOD BlendingPreviou | When bExecute turns to True.
the instruction. E s
4: BlendingNext
5: BlendingHigh
(0)
0: None When bExecute turns to True.
TransitionMode Specify a transition mode DMC_GROUP_TRAN 10 Overla
for the instruction.™ SITION_MODE (0)' P
*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 —
0 Relative coordinate values for the Start point, end point and border point [Xa, Ya, Zal
border point (Xa, Ya, Za)
A center point —
1 Relative coordinate values for the [Cx, Cv, N/A] [N/A, Cx, Cv] [Cv, N/A, Cy]
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 True when the instruction is triggered to run. BOOL True/False (False)
bActive True when the instruction is controlling axes. BOOL True/False (False)
bCommand ) . I

Aborted True when the instruction execution is aborted. BOOL True/False (False)
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Name Function Data Type

Output Range Value (Default
Value)

True when an error occurs in execution of the

bError . .
instruction.

True/False (False)

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

ErrorlD DMC_ERROR’ | DMC_ERROR (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True

Timing for shifting to False

bDone «  When the relative positioning is completed.

When bExecute turns to False.

bDone will change to False after remaining
True for one cycle when bExecute is False
but bDone changes to True.

bBusy »  When bExecute changes to TRUE.

When bDone turns to True.
When bError turns to True.
When bCommandAborted turns to True.

. « When axes start being controlled by the
bActive

When bDone turns to True.
When bError turns to True.
When bCommandAborted turns to True.

« When the instruction is interrupted by
DMC_GroupStop.

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 which is set to When bExecute turns to False.
bC Aborting. bCommandAborted will change to False after
ommand . . L L
« When the instruction is interrupted by remaining True for at least one cycle when
Aborted MC_Stop. bExecute is False but bCommandAborted

changes to True.

« When an error occurs in the execution
bError/ErrorlD conditions or input values for the instruction.
(Error code is recorded)

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

m  Timing Diagram
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bExecute
_I | 1 1 I
i i i |
bDone ! i H !
1 1 1 I I
bBusy
_— . . ; L
pactive B B B
! 1
bCommandAborted §| :
i
bError
ErroriD ]
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
AxisGroup | SPECY the | by aAxiS GROUP_REF* | DMC_AXIS_GROUP_REF | \Vhen bExecute tums to True and
axis group. 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.

e Function

m  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.

m 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.
s CircPlane added ARBITRARY_plane in DL_MotionControl library V1.2.0.0 or later.

= ARBITRARY_plane can draw ellipses in space.

¢ Use the following parameters to draw the ellipse.

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
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e 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 Programming Example

= In this example, the instruction performs the circular interpolation from current positon (1000, 3000) until the

target position (4000, 2000) in the clockwise direction.

DMC_MoveCircularRelative_0: DMC_MoveCircularRelative;
cirrel exe: BOOL;

cirrel circmode: DMC_CIRC_MODE := DMC_CIRC_MODE.center;

cirrel auxpoint: ARRAY [0..2] OF LREAL := [1000, -2000];

cirrel endpoint: ARRAY [0..5] OF LREAL := [3000, -1000];
cirreljathchoice: DMC CIRC PATHCHOICE := DMC CIRC PATHCHOICE.CLOCEWISE;
cirrel spiralturns: WORD := 0;

cirrel vel: LREAL := 200;

cirrel ace: LREAL := 100;

cirrel dec: LREAL := 100;

cirrel jerk: LREAL := 0;

cirrel_buffmode: DMC_BUFFER_MODE;
cirrel_transmode: DMC_GROUP_TRANSITION_ MODE;
cirrel_ done: BOOL;

cirrel_busy: BOOL;

cirrel_active: BOOL;

cirrel aborted: BOOL;

cirrel_error: BOOL;

cirrel_errorID: DMC_ERROR;

DMC_GroupEnable_ 0
DMC GroupEnable

EN ENO
DMC Axis Group —= Lxi sGroup bDone — group_done
Jroup_exe —|bExecute bBusy — group_busy

bError [~ group_srror
ErrorID — group errorlD
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DMC MoveCircularBelatiwve_ 0
DMC MoveCircularRelative
EN B ENO
OMC_Axis Group —HaxisGroup bDone [~ cirrel_done
cirrel_exe —|bExecute bEusy — cirrel busy
cirrel circplane —|CircPlans bActive —cirrel_actiwve
cirrel_circmode —|CircMode bCommandiborted — cirrel_aborted
cirrel auxpoint —(AuxPoint bError [~ cirrel error
cirrel_endpeoint —|EndPoint ErrorID [~ cirrel_errorlID
cirrel pathchoice —PathChoice
cirrel spiralturns —|dwSpiralTurns
cirrel_wel —|lrVelocity
cirrel acc —|lrAcceleration
cirrel_dec —|lrDeceleration
cirrel jerk —lrderk
cirrel buffmode —|BufferMode
cirrel_transmode —|TransitionMode

I
i Start point
3000 f—————— == ———— R m o -—=
1
I
(Y Terminal
: Y point | .41000
| b
G
2000 === S -2000
I A N
I % - I
! %, -~ [
I \ -~ i
| Center of ", - I
| acircle - ! hd
1000 f———————- 1 ———————— EF oo Aot
i i
| 1000 | :
i . 3000 |
t t >
I I I *
(0,0) 1000 2000 4000

ik /
I
DMC_Mov eCircularRelative
cirrel_exe
(bExecute)
cirrel_busy
(bBusy)
1
1
cirrel_active !
(bActive) I

!
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.

m  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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2.3.1.7 DMC_GroupStop

e Supported Devices: AX-308E, AX-364E

DMC_GroupStop decelerates the group axes to a stop.

FB/FC Instruction Graphic Expression ST Language
DMC_GroupStop_instance (
AxisGroup : =,
bExecute : =,
IrDeceleration : =,
DMC_GroupStop IrJerk : =1
—AxisGrouy bDonef—
FB DMC_GroupStop —::gxe:ultept S bDone =>,
:I:J:rfte e hCnmmandAl;g%«;rE bBuSy =>’
= bActive =>,
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run when True/False
bExecute bExecute changes from False to BOOL -
True. (False)
IrDeceleration Spe.cllfy the dgceleratlon rate. LREAL Positive (0) When bExecute turns
(Unit: user unit/s?) to True.
Specify the jerk. . When bExecute turns
IrJerk (Unit: user unit/s®) LREAL Positive (0) to True.
e Outputs
Name Function Data Type Output Range Value (Default Value)
bDone I;lIJOeC\iQI;Sn all axes stop with the BOOL True/False (False)
bBusy ;I;irgge\y:c??otrrljr:nstructlon 1S BOOL True/False (False)
bActive I(r)l:l?rglri] r?gr]] ;r)l(zslnstructlon 1S BOOL True/False (False)
bCommandAborted ;rtt(ja?r:ljvp?tzrc]j the instruction is BOOL True/False (False)
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Name Function Data Type

Output Range Value (Default Value)

bError True when an erfor occgrs in BOOL
execution of the instruction.

True/False (False)

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

Name Timing for shifting to True Timing for shifting to False
« When bExecute turns to False.
« When the axis group decelerates to a + b Exepqte will change to False after
bDone stop remaining True for one cycle when
' bExecute is False but bDone changes to
True.
«  When bDone turns to True.
bBusy « When bExecute turns to True. e«  When bErrorturns to True.
«  When bCommandAborted turns to True.
« When bExecute turns to False.
e« When bErrorturns to True.
. « When axes start being controlled by the ¢ Whep b CgmmandAb orted tumns to Trug. .
bActive 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.
« When the instruction is interrupted by - b Commanq/f\b orted will change to False
bCommandAborted another instruction after remaining True for one cycle when
' bExecute is False but bCommandAborted
changes to True.
bError * When an error occurs in the execution «  When bExecute turns from True to False.
conditions or input values for the (Error Code is cleared)
ErroriD instruction. (Error code is recorded)
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m  Timing Diagram

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErrorlD

gl

1

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGroup | SPecifythe | e aAxis GROUP REF* | DMC_AXIS_GROUP_REF | When bExecute turns to True and
axis group. 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.

e Function

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

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

The axis group state GroupStopping will continue until bExecute changes to False. bDone changes to True when

the velocity 0 is reached.

e 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 stops running. To confirm the current error state, see the error code in ErrorID.

e Programming Example

This example shows the motion behavior which is performed by DMC_GroupStop during the execution of
DMC_Movel.inearRelative.

When the execution of DMC_GroupStop is completed, the axis group enters GroupStandby state.
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DMC GroupEnable 0O
TRUE DMC_GroupEnable
11 EN ENO——
DMC Axis Group —axisGroup bDone —
—bExecute bBuavy —
bError —
ErrorID —
DMC MoveLinearRelatiwve 0.bExecute EXECUTE
Jef EN ENO -
Distance[0] == 1000;
Distance[l] == 1000;
Distence[2] == 1000:
DMC MovelinearRelative 0
TRUE DMC MoveLinearRelative
EN ENO——
DMC Rxis Group —Hf-'s.xisGr-::uup bDone [—
—bExecute bBusy —
Distance —Distance bactive —
500 —1lrVelocity bCommandAborted —
20 —/lrAcceleration bError —
30 —/lrDeceleration ErrorID —
0 —lrderk
DMC BUFFER_MODE.aborting —BufferMode
DMC_GROUF_TEANSITION MODE.none —(TransitionMode
DMC_GroupStop_0
TRUE DMC GroupStop
11 EN a ENO——
DMC Axis Group —axisGroup bDone —
—bExecute bBusy —
30 —lrDeceleraticn bActive —
0 —lrderk bCommandiborted —
bError —
ErrorID —

m  Timing Diagram
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DMC_MoveLinearRelative 5 |
bExecute

bDone

00

5
AxisX Velocity

0

bBusy

bActive

bAborted : _‘

bError

DMC_GroupStop

bExecute |
bDone _‘

bBusy

bActive

bError

1
| GroupMoving
1

. StandBy
State Machine Groupstopping

. When bExecute of DMC_GroupStop changes to True, bCommandAboted of MovelLinearRelative 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.

2.3.1.8 DMC_GroupHalt
e Supported Devices: AX-308E, AX-364E

DMC_GroupHalt decelerates the axis group in motion to a pause.
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FB/FC Instruction Graphic Expression ST Language
DMC_GroupHalt_instance (
AxisGroup : =,
bExecute : =,
IrDeceleration : =,
Irderk : =,
—lutscrop S bpone}— BufferMode : =,
FB DMC_GroupHalt e o -
—\;J:rfﬂe T hCommandAhorl::j— bDOne _>’
—BufferMode EerrEDrrrIUDr: bBUSy =>’
bActive =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run
bExecute when bExecute BOOL True/False )
changes from False (False)
to True.
Specify the
IrDeceleration | deceleration rate. LREAL Positive (0) When bExecute turns to
i 102 True.
(Unit: user unit/s?)
Irderk Spe.cllfy the Jerk. , LREAL Positive (0) When bExecute turns to
(Unit: user unit/s?) True.
) 0: Aborting
BufferMode | SPecify abuffermode | 1y~ 5yrFER MODE 1: Buffered When bExecute turns to
for the instruction. True.
(0)
*Note: Refer to AX-3 Series Operation Manual for details on BufferMode.
e Outputs
Output range
Name Function Data Type
L (Default Value)
bDone True when all axes stop with the velocity 0. BOOL True/False (False)
bBusy ;I'Jge when the instruction is triggered to BOOL True/False (False)
bActive ;;:2 when the instruction is controlling BOOL True/False (False)
bCommandAborted True when the instruction is interrupted. BOOL True/False (False)
bError Trug when an error occurs in execution of BOOL True/False (False)
the instruction.
ErrorlD Record the error code when an error DMC_ERROR* DMC_ERROR
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Output range
Name Function Data Type
L (Default Value)
occurs. Refer to Appendix for error code (DMC_NO_ERROR)
descriptions.
*Note: DMC_ERROR: Enumeration (ENUM)
= Output Update Timing
Name Function Data Type
When bExecute turns to False.
bD « When the axis group decelerates to bDone will change to False after remaining True
one a stop. for one cycle when bExecute changes to False
but bDone changes to True.
When bDone turns to True.
bBusy « When bExecute turns to True. When bError turns to True.
When bCommandAborted turns to True.
When bDone turns to True.
When bError turns to True.
bActive « When axes start being controlled When bCommandAborted turns to True.
by the instruction. bActive 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.
bC dAborted +  When the instruction is interrupted bCommandAborted will change to False after
ommandAaborte by another instruction. remaining True for one cycle when bExecute is
False but bCommandAborted changes to True.
bError «  When an error occurs in the
execution conditions or input When bExecute turns from True to False. (Error
values for the instruction. (Error code is cleared.)
ErrorlD code is recorded)

e Inputs/Outputs

Timing Diagram

bExecute
] _I 1 1 I
1 1 1 I
1 1 1 I
bDone ! ! ! ' |
1 1 1 1
bBusy
1 ! h 1
bActive | |

bCommandAborted

bError

ErrorlD
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Name Function Data Type Setting Value Timing to Take Effect
AxisGroup | SPecifythe | hyic aAxis GROUP_REF | DMC_AXIS_GROUP REF | Vhen bExecute turns to True and
axis group. bBusy is False.

*Note:

AxisGroup_REF (FB): All function blocks for an axis group contain this variable, which works as the starting program for function
blocks.

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

s 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.

e 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 stops running. To confirm the current error state, see the error code in ErroriD.

e Programming Example

= This example shows the motion behavior which is performed by DMC_GroupHalt after
DMC_MovelinearRelative 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_GroupHailt.

= 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_GroupHalt.
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OMC_GroupEnable_0
TRUE DMC GroupEnable
11 EN ENO——
DMC Rxis Group —2xisGroup bDone —
—bExecute bBBusy —
bError —
ErrorID —
DMC_MowveLinearRelatiwve (.bExecute EXECUTE
=} EN ENO
Distance[0] := 1000;
Digtance[l] := 1000;
Distance[2] := 1000;
IMC_ MoveLinearRelative 0
TRUE DMC MovelinearRelative
EN B ENO——
[IMC 2Zxis Group —= AxisGroup blDone —
—bExecute bBusy —
Distance —Distance blctive —
500 —1rVelocity bCommandAborted —
20 —1lrAcceleration bError —
30 —1lrDeceleration ErrorID —
0 —lrderk
OMC_BUFFER_MODE.aborting —{BufferMode
DMC_GROUP_TRANSITION_ MODE.none —TransitionMode
DMC_GroupHalt_0
TRUE DMC GroupHalt
EN ENO——
DMC Rhxis Group —HMisGroup bDone [—
—bExecute bBusy [~
30 —1lrDeceleration bActive [~
0 —lrderk bCommanda&borted —
DMC_BUFFER_MODE.aborting —(BufferMede bError —
ErrorID [

m  Timing Diagram
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500

AxisX.Velocity
0

DMC_MoveLinearRelative

bExecute

bDone

bBusy

bActive

bAborted

bError

DMC_GroupHalt

bExecute

bDone

bBusy

bActive

bAborted

bError

GroupMaoving

Standby
State Machine 41—/

. When bExecute of DMC_GroupHalt changes to True, bCommandAboted of DMC_MoveLinearRelative
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 aborted by changing bExecute of DMC_MovelLinearRelative to

True again and then its bCommandAboted will change to True.
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2.3.1.9 DMC_Home P
e Supported Devices: AX-308E, AX-364E

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 : =,
bExecute : =,
—axis PHC Home ¢ bDonel— IrPosition : =,
FB DMC_Home_P e bCommandAbome bDone =>,

ol |bBusy =>,
bCommandAborted =>,
bError =>,

ErrorlD =>) ;

e Inputs

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

The instruction is run when True/False
bExecute bExecute changes from BOOL -

(False)
False to True.

Specify the position after the Positive, negative or 0 | When bExecute turns to

IrPosition LREAL

homing is completed. (0) True and bBusy is False.
e Outputs
Output range
Name Function Data Type
b (Default Value)
bDone True when the homing is BOOL True/False (False)
completed.
bBusy True when the instruction is run. BOOL True/False (False)
bCommandAborted True when the |nstruct|pn IS BOOL True/False (False)
interrupted by another instruction.
bError True when an efror oceurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an DFB HSIO ERROR
ErrorlD error occurs. Refer to Appendix for DFB_HSIO_ERROR* - -
error code descriptions. (DFB_HSIO_NO_ERR)

*Note: DFB_HSIO_ERROR: Enumeration (ENUM)

e Output Update Timing
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Name Function Data Type
L « When bExecute turns to False.

bDone *  When the homing is completed. . When bError turns to True.
«  When bExecute changes to »  When bExecute turns to False.

bBusy TRUE. o When bErrorturns to True.

« When bExecute turns to False.

«  When the instruction is aborted by | * bCommandAborted will change to False after

bCommandAborted MC_Stop remaining True for one cycle when bExecute is
- ’ False but bCommandAborted changes to
True.
bError «  When an error occurs in the
execution conditions or input «  When bExecute turns from True to False.
ErrorlD values for the instruction. (Error (Error code is cleared.)

code is recorded)

m  Timing Diagram

bExecute

bDone

bBusy

bCommandAborted

bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specifies the
Axis source of DMC_PULSE_AXIS_ DMC_PULSE_ When bExecute turns to True and bBusy
pulse output REF (FB) * AXIS_REF is False.
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.

e 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.

= 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
appendices.

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

n 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 Programming Example

= In this example, the pulse output axis performs the homing motion via DMC_Home_P after the axis is
configured in the 10 configuration interface.

= Select the first pulse output axis (Pulse Output Axis 0) in Hardware IO Configuration of Builtin_IO as below.
Then you can see corresponding output points (e.g. OUTO, 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.

i Builtin 10 x =
Hardware 10 Configuration Conbguestion
Status
Posxis Configuration
Counter sst
IEC Objects [ countero [_] ss1 Encoder
Z Phase use OC
Capture
e = = [ Counter 1
Po Axis CHO LSP sl Inp Capture 0
Information [} [ S— 2 Phase use OC .
Po Axis CHO SN RE Counter 2 Capture 1
1 bmeche on
Po Axis CHO Z Counter3 Capture 2
ssi 2 wp—
Po ais CHO Home switch | = . [ Counter 4 Capture 3
= = ["] Counter s ] Copture 4
_ 1 w2 (] Counter&
Capture 5
flsmmcinfobind |15 P I, o
a ’ Timer Capture §
——— ag = [ Timero Captire 7
i 1s | (] Tmer1
s/so sis1 Timer2 Compare
Timer3 [ Compare 0
our| out L] mer 4 Compare 1
A1
Po Axis CHOA L Timers Compare 2
o - TR ke | [ Timer 3
2 ’ Po Axis CHO B . Compare 3
1 L) S—
o [ERE—— — S
. ¥/ Pulse Output Axis 0
- 2 & = (7] Compare 5
- Puise Output Axis 1
n —_— e Compare 6
Puise Output Axis 2 =
Compare 7
£ b (] Pulse Output Axis 3
Encoder

= 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.

Hardware 10 Configuration Variable Type Logical Function
Pulse_Qutput_Axis_0 PulseAxis_REF Pulse Output Axis 0
PoAxis Configuration
IEC Objects

Status

Information

= Pulse_Output_Axis_0is 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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(%]

==
=

MC_Power_0

MC Power
EN B ENO
Bxis Status
Enable bRegulatorBealState
bRegulatorOn bDriveStartRealState
bDriveStart Buay
Error

ErrorID

DMC Home P O

TRUE

I

U]
Pulse Cutput_Axis 0 —
do_homing —

123.456 —

DMC Home P
EN - ENO——
Exis bDaone —
bExecute bBusy —
lrPosiotion bCommandiborted —
bError —
ErrorID —

s 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).
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Homing Setting

Homing

Homing Mode | Mode 23 |
Homing speed during search for switch [ Unit/s ]
Homing speed during search for z phase pulse [ Unit/s ]

2000 @ [ Unitfs2 ]

Description

CASE 1.

CASE 2

CASE 3

Case2

Mode 23 : Similar to mode 7 that depending on the home switch and the positive limit switch
but without Z pulse

The homing instruction is execuled while the home swilch is OFF and the axis moves in the positive
direction at the first-phase speed Homing speed during search for switch ) The motion direction changes
and the axis moves at the second-phase speed ( Homing speed during search for Z phase pulse ) once
the home switch becomes ON. Where the axis standing is the home position when the home switch is
OFF.

The homing instruction is executed while the home switch is ON and the axis moves in the negative
direction at the second-phase speed ( Homing speed during search for Z phase pulse ) . And where the

aas standing is the home position when the home switch becomes OFF.

The homing instruction is executed while the home switch is OFF. The axis moves in the positive
direction at the first-phase speed Homing speed during search for switch ) The motion direction changes
and the axis moves at the first-phase speed ( Homing speed dunng search for switch ) when the home
swilch is OFF and the positive limit 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

—1 {
I 1 [ |
| )
Start pont
Negatve drection « Slwwm@ {&mm
suwn'li_
Stop pont )
e s+ )

Positive lamst switch I
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2.3.1.10 DMC_ImmediateStop_P

e Supported Devices: AX-308E, AX-364E

DMC_ImmediateStop_P can stop the PO axis motion immediately and stop the pulse output.

FB/FC Instruction Graphic Expression
DMC_ImmediateStop_ P
Axis bDonep—
FB DMC_ImmediateStop_P bExecute bBusyf—
bErrorf—
Errorldf—

ST Language

DMC_ImmediateStop_P(

Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bError =>,
Errorld =>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is
bExecute enabled when BOOL True/False (False) -
bExecute changes
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)
ErrorlD Record the error code when an error occurs. DMC_ERROR’ DMC_ERROR (DMC_NO_ERR)
Refer to Appendix for 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 bEexcute turns to False.
. ; : — «  bDone will change to False after remaining
bDone When the instruction execution is complete. True for one period when bExecute is False
but bDone changes to True.
«  When bDone turns to True.
bBusy « When bExecute turns to True. . When bErrorturns to True.
bError « When an error occurs in the execution conditions | « When bExecute turns from True to False
or input values for the instruction. (Error code is (Error Code is cleared).
ErrorlD recorded in ErrorlD)

e Timing Diagram

bExecute

bBusy

bDone

bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

When bExecute turns to True, and

DMC_PULSE_AXIS_REF
*1 bBusy is False.

Axis Specify the axis. DMC_PULSE_AXIS_REF

*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.

e Function

m  When bExecute turns to True, PO axis motion will be stopped immediately, and pulse output will be stopped
immediately without deceleration.
= Library of this function block is DL_BuiltInlO_AX3.library.

e Troubleshooting

m  If an error occurs during instruction execution and output pin bError changes to True, refer to ErrorID (Error
Code) to address the problem.
m  For error codes and corresponding troubleshooting, refer to Appendix of this manual.
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2.3.1.11 DMC_MoveVelocityStopByPos
e Supported Devices: AX-308E, AX-364E

DMC_MoveVelocityStopByPos controls an axis to stop at a specified position after a period of motion.

FB/FC Instruction Graphic Expression

DMC_MoveVelocityStopByPos

—{&xis bInvelocity—

—{bBExecute bDonef—

—bTrigaerStop bBusyF—

—Irvelocity bCommandAbartedf—
FB DMC_MoveVelocityStopByPos —{IrAcceleration bErrorf—

—{IrDeceleration ErrorlDf—

—{Irderk

—Direction

—{IrRoundPhase

—IrStopFhase

ST Language

DMC_MoveVelocityStopByPos_instance(

Axis : =,
bExecute : =,
bTriggerStop : =,
IrVelocity : =,
IrAcceleration : =,
IrDeceleration : =,
Irderk : =,
Direction : =,
IrRoundPhase: =,
IrStopPhase: =,
binVelocity =>,
bDone =>,
bCommandAborted =>,
bBusy =>,
bError =>,
ErrorlD =>)
e Inputs
Name Function Data Type Setingliole Timing to Take Effect
(Default Value)
The instruction is run True/False
bExecute when bExecute changes BOOL -
from False to True. (False)
. The stop command is run True/False When bExecute is True and
bTriggerStop when bExecute is True. BOOL (False) the output bBusy is True.
Specify the target . .
IrVelocity velocity. LREAL POSIt(I\(/)? oro Yt:lg ?)Tjtgﬁ)t(zgjlji;sis-rlzualeszﬁd
(Unit: User unit/s)
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Name Function Data Type Setting Value Timing to Take Effect
(Default Value)
Specify the acceleration
) rate when the motion Positive When bExecute is True and
IrAcceleration | starts. LREAL 0) the output bBusy is False.
(Unit: User unit/s?)
Specify the deceleration
. rate when the motion Positive When bExecute is True and
IrDeceleration | gngs. LREAL 0) the output bBusy is False.
(Unit: User unit/s?)
Specify the jerk. Positive When bExecute is True and
Irderk (Unit: User unit/s?) LREAL 0) the output bBusy is False.
-1: negative When bE fois T q
L Specify the motion . » en bExecute is True an
Direction di?ectign. MC_DIRECTION 1: positive the output bBusy is False.
(positive)
Positive When bExecute is True and
IrRoundPhase | Set the modulo. LREAL ) the output bBusy is False.
Specify a position or a Positive or 0 When bExecute i§ True and
IrStopPhase phase in the modulo. LREAL ) the output bBusy is False.
*Note: MC_DIRECTION: Enumeration (Enum)
e Outputs
Output range
Name Function Data Type
b (Default Value)
bInVelocity True when reaching the target velocity. BOOL True/False (False)
bDone If trrllaestrti)gege(:]rrseig(r)l;e\(!(iazTrue and the axis position BOOL True/False (False)
bCommandAborted True whgn the |pstruct|on Is interrupted by BOOL True/False (False)
another instruction.
bBusy True when the instruction is triggered to run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
ErrorlD Contains error codes DMC_ERROR’ DMC_ERROR
’ - (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
. . «  When bCommandAborted turns to True.
. « When axis velocity reaches the target . . o
bInVelocity speed « When bExecute is re-triggered, and Velocity is
’ given a new value.
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When the trigger signal is True, and

When bExecute turns to False.
bDone will change to False after remaining

bDone the axis position has been recorded. True for one period when bExecute is False but
bDone changes to True.
When the instruction is interrupted by
bCommandAborted another instruction. When bExecute turns to False.
When bDone turns to True.
bBusy When bExecute turns to True. When bError turns to True.
When bCommandAborted turns to True.
bError When an error occurs in the execution When bExecute turns from True to False. (Error
conditions or input values for the .
) . code is cleared.)
ErrorlD instruction.

Timing Diagram

bExecuE

bimvelocity

blone

bCommand Aborted

bBLEY

0
[}
mn
(¥

Case 1 Case 2

bTriggerSop

Cased

’:I

Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Axis

Specify the
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.

e Function

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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IrVelocity | - - - - - =

Velocity

Ex_Stop - True

a = IrDeceleration

7

a = IrAcceleration

| I Position
StopPhase RoundPhase StopPhase

n RoundPhase & StopPhase

L 4

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

v

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~

n 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.

e Troubleshooting

When an error occurs in the execution of instructions or the axis group enters “Errorstop state”, bError changes to
True and the axes stops running. To confirm the current error state, see the error code in ErrorID.
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e Programming Examples

n Programming Example 1:
. This example illustrates how to use DMC_MoveVelocityStopByPos for phase positioning after the rotary axis
motion starts.

DMC_MowveWVelocityStopByFos_0

TRUE DMC MoveVelocityStopByPos
—] ———Ex a ENO
SM Drive_Virtual —SAxis bInVelocity [-
—bExecute bDone —
—bTriggerStop bCommandAboreed —
1000 1rVelocicy bBusy —
2000 —lrAcceleration bError [~
3000 —lrDeceleration dwErroclD
S0000 lrJerk
MC_DIRECTION.posicive —Direction
360 —lrRoundFhase
180 —lrSctopFhase

. Rotary axis setting

Axis type and limits
Modulo setti
virtual mode odulo setings
@ Modulo Modulo value [u]: 3600.0
) Finite

. Timing Diagram

3000

.. 1800
Position

Acceleration

-3000

50000
Jerk °

-50000

DMC_MoveVelocityStopByPos

bExecute

bTriggerStop

bDriveStart

continuous motion(5) : :

State Machine discrete motion(4) !
standstill(3) 3 I 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.
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n Programming Example 2:

. This example illustrates how to use DMC_MoveVelocityStopByPos for position locating after the linear axis

motion starts.

DME MoveVelocityStopByPos 0

"

[|r
u
5M_Drive_Virtpal —5

[T T
(== =)
(== =)
[ = R =)

30000 —
MC_DIRECTIOH.negative —

5000

DHC MoveVelocityStopByPos

EN

Rxis

bExecurs
bTriggerStop
lrVelocity
lricceleration
lrDeceleration
lrJerk
Direcrion
lrRoundPhase
lrStopFhase

ERG

bInVelocicy
bDone —
bCommandhiborted
bEusy =

bError [~
dwErrorlD

. Timing Diagram

Position °

-3000

Velocity

-1000

0

Acceleration

50000

Jerk ©

-50000

bExecute

bTriggerStop

DMC_MoveVelocityStopByPos

bDriveStart

State Machine

standstill(3)

continuous motion(5)

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 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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2.3.1.12 DMC_Grouplnterrupt

e Supported Devices: AX-308E, AX-364E

DMC_Grouplnterrupt makes the current motion pause, and it can be used with DMC_GroupContinue to restore the motion.

Irlerk

FB/FC Instruction Graphic Expression
DMC_GroupInterrupt
—{AxisGroup bDane
—bExecute bBusy
FB DMC_GroupInterrupt —IrDeceleration bCommandAborted

bErrar
ErrorlD

ST Language

DMC_Grouplnterrupt_instance(

AxisGroup: =,
bExecute: =,
IrDeceleration: =,
Irderk: =,
bDone=> ,
bBusy=>,
bCommandAborted=> ,
bError=>,
ErrorID=>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run
bExecute when bExecute changes BOOL True/False (False) -
from False to True.
IrDeceleration Decelerqtlop LREAL Positive (0) When bExecute turns to True.
(user unit/s?)
Irderk Jerk; Jump 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 velocity 0. BOOL True/False (False)
bBusy True when the instruction is triggered to run. BOOL True/False (False)
bCommandAborted | True when the instruction is interrupted. BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)
bError True when an instruction error occurs. BOOL True/False (False)

Record the error code when an error occurs. .
ErrorlD Refer to Appendix for error code DMC_ERROR" | 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.
. : bDone will change to False after remaining
bDone When decelerating to stop. True for one cycle when bExecute is False
but bDone changes to True.
When bDone turns to True.
bBusy « When bExecute turns to True. When bError turns to True.
When bCommandAborted turns to True.
When bExecute turns to False.
: I bCommandAborted will change to False
bCommandAborted ;/r\llsiltragci::)enlnstructlon 's aborted by another after remaining True for one cycle when
’ bExecute is False but bCommandAborted
changes to True.
bError « When an error occurs in the execution When bExegute turns from True to False
conditions or input values for the instruction. (Error Code is cleared).
ErrorlD (Error code is recorded)

e Timing Diagram

bExecute |
bDone
bBusy |_|
bCommandAborted
bError | |

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou ;Ze:)i(z DMC_AXIS DMC_AXIS When bExecute turns to True and bBusy is
P group GROUP_REF* GROUP_REF False.

*Note: DMC_AXIS_GROUP_REF(FB): All function blocks for an axis group contain this variable, which works as the starting

program for function blocks.

e Function
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*

*

This instruction can decelerate and stop the motion of axis groups other than DMC_GroupStop.

During deceleration, the status of the axis groups remains GroupMoving.

When the speed reaches 0, the output pin bDone will immediately changes to True, and the status of the axis
groups will switch to StandBy.

If Group state machine is GroupMoving during execution, after the instruction execution, the following
Continue data will be recorded for subsequent DMC_GroupContinue to resume the motion.

The instructions that have not finished execution (including the instructions that have not finished execution
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 currently Continue data, re-execute DMC_Grouplnterrupt. The current Continue data will firstly
be cleared. Whether to record new Continue for follow-up depends on if the execution is successful.

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 carried out. Motion instructions are at the Busy state until DMC_Grouplnterrupt execution is
completed, and the instructions will be added into instruction buffer to start execution.

e Troubleshooting

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.
For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Programming Example

This example shows that the DMC_Grouplnterrupt function block is run when the axis group is running. After
the axis group stops running, the DMC_GroupContinue function block is used again to restore the axis group
motion.

DMC_GroupEnable O

lrJerk
BufferMode
IransitionMode

DMC_Grouplnterrupt 0

DMC GroupInterrupt

ErrorID

EN ENO—
DeltaAxisGroup —HAxlsGroup kDone [~
—bExecute bBusy —
500 —1lrDeceleration bCommandhborted —
—|lrJderk bError —

DMC_GroupContinues_0

DMC_GroupContinue

EN ENQO—
DeltaAxisGroup —HAxlsGroup kDone
—bExecute bBusy

bCommandRborted
bError
ErrorID

DMC GroupEnable
EN ERO——
DeltehxisGroup —HAx:LsGroup bDone —
—bExecute bBusy [~
bError [—
ErrorID [~
DMC_MovelLinearRelative_0
DMC MoveLinearRelative EXECUTE
EN - END EN ENO[—
DeltaAxisGroup —AxisGroup blone [~ GroupDistance[0] := 100000;
| e bBuay - GroupDistance[1l] := 100000;
GroupDistance —Distance bActive —
500 —{1rVelocity bCommandAborted —
500 —(1lrAcceleraticn bError —
500 —{lrDeceleraticn ErrorID—
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m  Timing Diagram

. —
AxisX.Velocity — -

DMC_Mov elinearRelative

bExecute

B

bDone

bBusy

bCommandAborte d

bError

DMC_Grouplntermupt

bExecute

AL

bActive

bDone

bBusy

bCormmandAborted

bErrar

DMC_GroupContinue

bExecute

bDone

bBusy

.

bCormmandAborted

bError

State Machine ’—‘ L

. When bExecute of DMC_MovelLinearRelative 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_Grouplnterrupt will be changed from Busy to Done.

¢  Atthis time, bExecute of DMC_GroupContinue changes to True, and the unfinished motion path of previous
DMC_MovelLinearRelative of the axis group will be completed.
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2.3.1.13 DMC_GroupContinue

e Supported Devices: AX-308E, AX-364E

DMC_GroupContinue restores the interrupted motion of DMC_Grouplnterrupt.

FB/FC

Instruction

Graphic Expression

FB DMC_GroupContinue

—AxisGroup
—bExecute

DMC_GroupContinue

bDaone|

bBusy
bCommandAaborted
bErrar

ErrorID

ST Language

AxisGroup: =,
bExecute: =,

bDone=> ,

bBusy=>,
bCommandAborted=> ,
bError=>,

DMC_GroupContinue_instance(

ErrorID=>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run when
bExecute bExecute changes from False BOOL True/False (False) -
to True.
e 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 True when the instruction is BOOL True/False (False)
interrupted.
bError True when an instruction error BOOL True/False (False)
occurs.
ErrorlD Record the error code when an DMC_ERROR’ DMC_ERROR (DMC_NO_ERROR)
error occurs. Refer to Appendix
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Name

Function

Data Type

Output range value (Default Value)

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.
. s « bDone will change to False after remaining True
bDone When motion is resumed. for one cycle when bExecute is False but bDone
changes to True.
«  When bDone turns to True.
bBusy « When bExecute changes to TRUE. D When bErrorturns to True.
. When bCommandAborted turns to True.
« When bExecute turns to False.
bC dAborteq | © WWhen the instruction is interrupted by |« bCommandAborted will change to False after
ommanaAborte another function block. remaining True for one cycle when bExecute is
False but bCommandAborted changes to True.
bError * When an error occurs in the execution | | \y o0 pEyecute turns from True to False (Error
conditions or input values for the Code is cleared)
ErroriD instruction. (Error code is recorded) ’

e Timing Diagram

bExecute

bDone

bBusy

bCommandAborted

bError

L

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specify DMC_AXIS DMC_AXIS When bExecute turns to T d bBusy i
AxisGroup the axis » » » » en bExecute turns to True an usy is
group GROUP_REF* GROUP_REF False.

*Note: DMC_AXIS_GROUP_REF(FB): All function blocks for an axis group contain this variable, which works as the starting
program for function blocks.

e Function

= This instruction can resume the axis group motion that is stopped by DMC_Grouplnterrupt.
m  Three conditions for successfully execute this instruction:
. The current status of the axis group is GroupStandby.

229




AX-Series Motion Controller Instructions Manual Chapter 2

. There is recorded Continue data (the axis group variable AxisGroup.bContinueDataWriten is True).
. The current position is at AxisGroup.ContinuePos.
= Output pin bDone will immediately change to True after the execution is successful, and clear the Continue data that is
recorded.

e Troubleshooting

= When an error occurs in the execution of instructions, bError will change to True and the axes will stop running. 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 Programming Example

m  Refer to DMC_Grouplnterrupt programming example.
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2.3.1.14 DMC_MovelLink

DMC_MoveLink makes the Slave Axis follow the Master Axis for synchronous positioning movement.

Supported Devices: AX-308E, AX-364E

FB/FC Instruction Graphic Expression
DMC_MoveLink

—Master bDone—
—Slave bInSyncp—
—TriggerInput bBusy—
—bExecute bCommandAbortedf—

. —IrSlaveDistance bErrarg—

FB DMC_MOVGLInk —IrMasterDistance ErrorID

—{IrMasterDistanceInACC
—{IrMasterDistanceInDEC
—LinkOption

IrMasterStartDistance
StartDistanceMode

ST Language

DMC_MovelLink_instance(
Master: =,

Slave: =,

Triggerinput: =,

bExecute: =,
IrSlaveDistance: =,
IrMasterDistance: =,
IrMasterDistancelnACC: =,
IrMasterDistancelnDEC: =,

LinkOption: =,
IrMasterStartDistance: =,
StartDistanceMode: =,
bDone=> ,
bInSync=>,
bBusy=>,
bCommandAborted=> ,
bError=>,
ErrorID=>);
e Inputs
Timi Tak
Name Function Data Type Setting Value (Default Value) |m|régf:c::t ake
The instruction is run
bExecute when bExecute changes BOOL True/False (False) When bExecute turns
to True.
from False to True.
IrSlaveDistance Slave axis travgl distance LREAL Positive, negative, or 0 (0) When bExecute turns
(user units) to True.
LrMasterDistanc | Spindle travel qlstance LREAL positive (0) When bExecute turns
e (user unit) to True.
IrMasterDistanc Spindle acceleration - When bExecute turns
elnACC travel distance (user unit) LREAL positive (0) to True.
IrMasterDistanc Spindle deceleration " When bExecute turns
elnDEC travel distance (user unit) LREAL positive (0) to True.
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0: COMMANDEEXECUTION
LinkObtion Synchronization start DMC_LINKOP 1: TRIGGERDETECTION When bExecute turns
P condition selection TION™ 2: MASTERREACH to True.
( COMMANDEEXECUTION )
IrMasterStartDis .Splndle foIIowmg LREAL Positive, negative, or 0 (0) When bExecute turns
tance distance (user unit) to True.
0: ABSOLUTE
StartDistanceM Spindle following DMC_STARTD 1: RELATIVE When bExecute turns
ode distance mode ISTANCEMOD \ to True
E? ( ABSOLUTE ) ’
*Note:

1. DMC_LINKOPTION: Enumeration (Enum)
2. DMC_STARTDISTANCEMODE: Enumeration (Enum)

e Outputs
lue (Defaul
Name Function Data Type O el Oeteutt
Value)
bDone Turns True when slave axis positioning is BOOL True/False (False)
complete.
bInSync True when master an.d 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 instruction
error occurs. For the detailed description of . DMC_ERROR
ErrorlD DMC_ERROR
fror the error code, refer to the appendix of the C © (DMC_NO_ERROR)
manual.

*Note: DMC_ERROR: enumerate (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
bDone « When slave axis positioning is completed True, then bDone turns to False
immediately after maintaining the True
state for one scan cycle.
bInSync « When the slave axis is synchronized o After positioning
« When the upper edge of bExecute fires «  When bDone goes up
bBusy « when bError goes up
«  When bCommandAborted upper edge
« When The Instruction is interrupted by «  When bExecute turns to False.
another Function block «  bCommandAborted will change to False
bCommandAborted after remaining True for at least one cycle
when bExecute is False but
bCommandAborted changes to True.
bError « When an error occurs in the execution «  When bExecute turns to False. (Clear the
condition or input value of the Insert (the error error code of the ErrorID record)
ErrorlD code is recorded in the ErrorlD).
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Timing Diagram
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e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master Specifies t.he master AXIS_REF_SM3"! AXIS_REF_SM3 When bExecute rises and bBusy status is
axis. False
Slave Specifies .the slave AXIS_REF_SM3"! AXIS_REF_SM3 When bExecute rises and bBusy status is
axis. False
Triggerinput Trigger signal TRIGGER_REF? TRIGGER_REF When bExecute turns to True.
*Note:

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

Name Function Data Type Setting Range (Default)
0: Touch Probe 1 upper edge data capture
1: Touch Probe 1 lower edge data capture

iTri Numb Tri h | INT
riggeriiumber rigger channe 2: Touch Probe 2 upper edge data capture
3: Touch Probe 2 lower edge data capture (-1)
. . . True: the drive triggers

bFastLatch T | BOOL

astiatehing rigger signa False: Controller trigger (True)

binput W.hgn the c.ontrolller Is triggered, BOOL Trigger source
it is the trigger signal source
bActive’ Whether the trigger signal is BOOL True: The trigger signal is valid (False)

valid

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

e Function

= The synchronous motion trigger of MC_MoveLinke is determined by LinkOption.

. COMMANDEEXECUTION: When DMC_MovelLinke starts, the slave axis goes into synchronization and
performs positioning movements.

. TRIGGERDETECTION: After DMC_MovelLinke has started, it waits for an external signal to trigger, and after
triggering, the slave axis enters the synchronization state and runs positioning motion.

s 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 (MasterDistancelnDEC),
the moving distance of the master axis (MasterDistance), and the moving distance of the slave axis (SlaveDistance).
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Master axis Position

MasterDistance

H Time
Slave axis position:

SlaveDistance

- — Time
Slave axis VeIoCIty;
Time
. Acceleration Section
Interval The relationship between the master axis and the slave axis movement amount
Master .
. MasterDistancelnACC
. Axis
Acceleration
SeCtiOn SIaVe MasterDistanceInACC
1 SIaVeDiStancex MasterDistanceInACC 2 MasterDistanceInDEC
Axis ————, — t+(MasterDistance—MasterDistanceInACC—MasterDistanceInDEQ)+———— —————

. Constant Velocity Section

Interval The relationship between the master axis and the slave axis movement amount
Master . . .
Axis MasterDistance — MasterDistancelnACC — MasterDistancelInDEC
Constant
Velocity ] . ) . . . - . .
Section Slave SlaveDistance —Slave AxisAcceleration Section moving distance — T#iiSlave AxisDeceleration
Axis Section®% &f EEEf
. Deceleration Section
Interval The relationship between the master axis and the slave axis movement amount
Master .
. MasterDistancelnDEC
Axis
Deceleration
i SlaveDistancex
SeCt|0n SIaVe MasterDistanceInDEC
Axis - 2 -
w+(MasterDistance—MasterDistanceInACC—MasterDistanceInDEC)+w

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.

e Troubleshooting
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m  If an 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 Programming Example

n Sample Program1:
The example shows that DMC_MovelLink operates in COMMANDEEXECUTION mode.

DMC_MoveLink 0

J—

DMC Movelink

— [ EN ENO

500 —{SlaveDistance bError

Master —“|Master bDone —
Slave —Hslave bInSync —
Trigger —TriggerInput bBuay —
—|bExecute bCommandAborted —

MasterDistance dwErrorID
MasterDistanceInACC
200 —|MasterDistanceInDEC
DMC_LINKOQPTION.COMMANDEEXECUTION —LinkOption
—|MasterStartDistance

n Timing Diagram
Position

2000 _____
Master 4g0p -----

500

Slave 1441.176 |

Velocity

10000

Master

Slave

DMC_MoveLink

bExecute

bDone

bInSync

bBusy

5. 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.

6. 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.

7. When the Slave Axis completes the dynamic movement, the Slave Axis leaves the synchronization
relationship, and DMC_MoveLink completes the synchronous positioning movement.

n Sample Program 2:

The example shows that DMC_MovelLink operates in TRIGGERDETECTION mode. (External trigger using controller
mode)
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TRUE EXECUTE

— —x ENO

Trigger.bFastLatching := FALSE;

DMC MoveLink 0

RUE DMC_Movelink
I EN ENO——

Master —SMaster bDone —
Slave —Hs5lave bInSync —
Trigger —TriggerInput bBusy —
—|bExecute bCommandAborted —

SlaveDistance
MasterDistance

bError
dwErrorlD

MasterDistanceInACC
200 MasterDistanceInDEC

DMC_LINKCPTION.TRIGGERDETECTION —LinkOption
—MasterstartDistance

n Timing Diagram
Position

2000

| 500

1441.176 |

Slave

Velocity

10000

Master

Slave /

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 movement, the Slave Axis leaves the synchronization
relationship, and DMC_MoveLink completes the synchronous positioning movement.

n Sample Program 3:

Example to illustrate that DMC_MoveLink operates in MASTERREACH mode.
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DMC_MoveLink 0
DMC_Mowvelink

L
=

EN ENO—

Master —HMaster bDone —

Slave S s51ave bInsync —

Trigger — TriggerInput bBusay —

—|bExecute bCommandiborted —

500 — S1laveDistance bError —

000 —MasterDistance dwErrorID —
100 —MasterDistanceInACC
200 —MasterDistanceInDEC

DMC_LINKOPTICON.MASTERREACH —LinkOption
300 —MasterStartDistance
DMC_STARTDISTANCEMODE.ABSOLUTE —StartDistanceMode

n Timing Diagram

Position

Master

‘
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 500

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Slave 1441.176 i

Velocity

Master 009

Save /

DMC_MoveLink L i

bExecute

bDone

bInSync

bBusy

1. When the LinkOption is set to MASTERREACH, after DMC_Movel.ink is activated, the Master Axis must pass
the position set by the MasterStartDistance, the Slave Axis enters the synchronous mode, and the positioning
motion is performed according to the speed of the Master Axis.

2. StartDistanceMode is set to ABSOLUTE mode, which means that when the Master Axis runs to 300, the
Slave Axis starts to perform synchronous positioning motion.

3. According to the four parameters of MasterDistancelnACC, MasterDistancelnDEC, MasterDistance and
SlaveDistance, the distance of Slave AxisAcceleration Section can be calculated as 29.4118, and the distance
of Slave AxisDeceleration Section is 58.824.

4. When the Slave Axis completes the moving position movement, the Slave Axis leaves the synchronization
relationship, and DMC_MovelLink completes the synchronous positioning movement.
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2.3.1.15 DMC_MoveFeed
e Supported Devices: AX-308E, AX-364E

DMC_MoveFeed can specify an external interrupt input. During the movement of the target, the position where the interrupt
occurs is used as the starting point to perform the positioning movement.

FB/FC Instruction Graphic Expression

DMC_MoveFeed

—fis bDonef—
— TriggerInput bInFeed—
—bExecute bBusy—
—bWindowOnly bCommand&bortedf—
—IrFirstPaosition bErrarg—
—IrLastPosition ErrorIDf—
—IrPasition

FB DMC_MoveFeed —Ir'Velocity

—IrAcceleration
—IrDeceleration
—Irderk
—Direction
—Movemaode
—IrFeedDistance
—IrFeedVelociy
—bErrorDetect

ST Language

DMC_MoveFeed _instance(
Axis: =,
Triggerinput: =,
bExecute: =,
bWindowOnly: =,
IrFirstPosition: =,
IrLastPosition: =,
IrPosition: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
Direction: =,
Movemode: =,
IrFeedDistance: =,
IrFeedVelocity: =,
bErrorDetect: =,
bDone=>
bInFeed=> ,
bBusy=>,
bCommandAborted=> ,
bError=>,
ErrorlD=>);

e Inputs
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. Data . Timing to Take
Name Function T Setting Value (Default Value) Effect
The instruction is run when
bExecute bExecute changes from False BOOL True/False (False) When bExecute turns
to True.
to True.
. When bExecute turns
bWindowOnly Enable the Wlndow range BOOL True/False to True and bBusy is
setting. (False)
False.
Defines the start position of When bExecute turns
IrFirstPosition . . P ) LREAL Negative, Positive or 0 (0) to True and bBusy is
Window. (Unit: user unit)
False.
Defines the end position of When bExecute turns
IrLastPosition . . P ) LREAL Negative, Positive or 0 (0) to True and bBusy is
Window. (Unit: user unit)
False.
. .. When bExecute turns
IrPosition Absolute target p93|t|on (Unit: LREAL Negative, Positive or 0 (0) to True and bBusy is
user unit)
False.
Acceleration rate (Unit: user When bExecute turns
IrAcceleration . ' LREAL Positive (0) to True and bBusy is
unit/s2)
False.
Deceleration rate. (Unit: user When bExecute turns
IrDeceleration o ’ LREAL Positive (0) to True and bBusy is
unit/s2)
False.
. . " When bExecute turns
Irderk Specify thejgrk. (Unit: user LREAL Positive or 0 (0) to True and bBusy is
unit/s3)
False.
-1: negative
0 : shortest
MC_DI 1+ positive When bExecute turns
Direction Specify the motion direction. RECTI 2 ': current to True and bBusy is
ON*! 3 : fastest False.
(shortest)
0 : ABSOLUTE
DMC_M 1 - RELATIVE When bExecute tUFI:]S
MoveMode target movement mode OVEMO 2 - VELOCITY to True and bBusy is
x2 -
DE (ABSOLUTE) False.
IrFeedDistance standard dls;a:i]t(;e (Unit: user LREAL Negative, Positive or 0 (0) When turns to True.
IrFeedVelocity Standard speed (user unit) LREAL Positive (0) When turns to True.
True/False When bExecute turns
bErrorDetect Error detection selection BOOL to True and bBusy is
(False)
False.
*Note:
1. MC_DIRECTION: Enumeration (Enum)
2. DMC_MOVEMODE: Enumeration (Enum)
e Outputs
lue (Defaul
Name Function Data Type O el Oeteutt
Value)
Turns to True when the standard movement
bDone is completed or the target movement is BOOL True/False (False)
completed and ErrorDetect is False.
binFeed True in standard motion BOOL True/False (False)
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Name Function Data Type Output range value (Default
Value)
bBusy True when Instruction is executing 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 instruction
error occurs. For the detailed description of . DMC_ERROR
ErrorlD DMC_ERROR -
fror the error code, refer to the appendix of the - (DMC_NO_ERROR)
manual.

*Note: DMC_ERROR: Enu

meration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. « When bExecute turns to False.
* When the standard movement is completed or ) -
. « bDone will change to False after remaining
bDone the target movement is completed and ; .
ErrorDetect is False True for one period when bExecute is
’ False but bDone changes to True.
binFeed o During standard exercise « When completing standard exercise.
bB When bE ot 0T «  When bDone turns to True.
usy ' en bExecute trns fo true. e When bErrorturns to True.
o The Function block is interrupted or when the
bCommandAborted target motion is complete and bErrorDetectis | « When bExecute turns to False.
True.
bError «  When an error occurs in the execution . When bExecute turns to False. (Clear the
ErrorlD condition of the Instruction or the input value. error code of the ErrorID record)

e Timing Diagram

hExecute

Trigoer

ErrorDetect

hDone

bl nF eed

hBusy

hError

hCommandihorted

s

1]

H

]
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e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the axis. AXIS_REF_SM3*! AXIS_REF_SM3 When bExcute turns to True.
Triggerinput 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 Fal
iTriggerNumber Trigger channel INT ouch Frobe aqu!re atawhen raise
2: Touch Probe 2 aquire data when True
3: Touch Probe 2 aquire data when False
True: Drive tri
bFastLatching Trigger signal BOOL rue: brve rlgger.
False: Controller trigger (True)
Trigger signal source when . .
blnput 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

Like MC_TouchProbe, there are driver mode and controller mode. For the usage of the two modes and the usage
settings of Triggerinput, refer to the MC_TouchProbe instruction manual.

The mode of the target movement (the first segment of movement) is set by MoveMode, in which the absolute
movement (ABSOLUTE) and the relative movement (RELATIVE) are completed if there is no trigger signal. At 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.

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.

During standard motion (second motion), relative motion will be performed according to the standard distance
(IrfFeedDistance). When IrFeedDistance is a positive value, the axis will maintain the original motion direction for
standard motion.
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bExecute

Trigger r

bDone

binFeed

bBusy

Velocity

%

n When IrFeedDistance is negative, the axis will perform standard motion in the opposite direction of the current
motion.

bExecute

bBuE v

Welneoi ty

|

] 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.

n 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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FirstPosition

FirstPosition

LastPosition

1. FirstPosition < LastPosition

LastPosition

2. FirstPosition > LastPosition

FirstPosition

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.

e Troubleshooting

= If an error occurs during the execution of the Instruction, you can refer to the content of ErrorlD (error code) to confirm

the current error status.

e Programming Example

n Sample Program 1:

The example shows the execution result of using DMC_MoveFeed in controller mode.

TRUE EXECUTE

DMC_MoveFesd 0

{1 EN
Trigger.bFastLatching

ENO
:=FALSE:

SM_Drive ETC_ Delta ASDA A2 —
Trigger —

500 —

1000 —

1000 —f

10000 —j

MC DIRECTION.positive —
DMC_MowveMode .VELOCITY —
100 —

500 —

DMC MoveFeed
EN B
Axis
TriggerInput
bExecute
bWindowOnly
1rFirstPosition
1rLastPosition
1lrPosition
1rVelocity
lrhcceleration
lrDeceleration
1lrJderk
Direction
Movemode
1rFeedDistance
lrFeedVelocity
ErrorDetect

ENO
bDone
bInFeed
bBusy

bCommandiborted

bError
dwErrorID

n Timing Diagram
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Trigger.binput

P osition /,—;
Velocity -

Acceleration

DMC_Mowef eed

bExecute

blone

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 movement.

3. Since the standard distance (IrFeedDistance) is a positive value, the axis maintains the original movement
direction and performs standard movement after triggering.

n Sample Program 2:
Example to illustrate the execution result of using DMC_MoveFeed in drive mode.

DMC MoveFeed 0

TRUE EXECUTE DMC_MoveFeed

[ EN ENO EN - ENO——

Trigger.pFastlatching :=TRUE; 5M Drive ETC_Delta ASDA Az —Snwis bDone [~

Trigger.iTriggerNumber := 0: Trigger —= TriggerInput bInFeed —

—bExecute bBusy —

bWindowOnly bCommandiborted —

—1lrFirstPosition bError —

—|1lrLastFosition dwErrorID —

1000 —1lrPosition
500 —1rVelocity
1000 —lrAcceleration
1000 —lrDeceleration
10000 —lrJerk
MC_DIRECTION.positive —Direction
IMC MoveMode .RELATIVE —(Movemode

-100 —|1lrFeedDistance
500 —]lrFeedVelocity
FALSE —ErrorDetect

n Wiring Diagram
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n Timing Diagram

Db Extemal T ger

Pes ftion J/f

——— [ ]

OMC_MoveFeed

bExecute I

blone

bBusy

binFeed

1.  After DMC_MoveFeed has started, the axis starts to run with parameters such as target position, velocity,
acceleration and motion mode input in the Function block, and waits for the Trigger signal in the controller
mode.

2. Since the first segment of the target movement 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
movement has not been completed.

4.  After triggering, the axis will follow the position and speed of the second standard movement. 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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2.3.1.16 DMC_GroupReadSetPosition

e Supported Devices: AX-308E, AX-364E

DMC_GroupReadSetPosition reads the current Instruction position of the axis group.

FB/FC Instruction Graphic Expression
DMC_GroupReadSetPosition
—AxisGroup bvalidp—
FB DMC_GroupReadSetPosition o i EE?"%:E
Kmemati':ucil:gg :
ST Language
DMC_GroupReadSetPosition_instance(
AxisGroup: =,
bEnable: =,
CoordSystem: =,
bValid=>,
bBusy=>,
bError=>,
ErrorlD=>,
Position=>,
KinematicConfig=> );
e Inputs
. Setting Value (Default Timing to Take
Name Function Data Type Value) Effect
Implement instruction
bEnable when bEnable turns to BOOL True/False (False) -
True.
0: ACS
1: MCS When bEnable
2: WCS (Reserved) turns to True, the
CoordSystem Coordinate system DMC—COOMI?D—SYSTE 3: PCS_1 (Reserved) setting parameters
4: PCS_2 (Reserved) of CoordSystem will
5: TCS (Reserved) be updated.
(1M

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

e Outputs
Name Function Data Type 01?;;:??3:;:;“
bValid True when the output value is valid. BOOL True/False (False)
bBusy True when the Instruction is triggered to execute. BOOL True/False (False)
bError True when an Instruction error occurs. BOOL True/False (False)
ErrorlD Record the error code when the instruction error DMC_ERROR™ DMC_ERROR
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Output range value

Name Function Data Type (Default Value)
occurs. For the detailed description of the error (DMC_NO_ERROR)
code, refer to the appendix of the manual.
I-_’ _’ _’ _’ _’ _]
Position The current .Instructlon position of the axis group LREALI6] Positive value, negative
in the set CoordSystem. value or 0

([0, 0, 0, 0, 0, 0])

KinematicConfig

When the CoordSystem is set as the cassette

coordinate system (that is, when it is not ACS),

the configuration and Data Type corresponding
to the current Instruction position of the axis

group.

DL_Kinematics.CONFI
G_DATA?
(Reserved)

*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 bErrorturns to True.
bBUS «  When bEnable turns to True. «  When bValid turns to True.
y e When bErrorturns to True.
bError «  When an error occurs in the execution «  When bEnable turns to True (Clear the
ErrorlD condition of the Instruction or the input value. error code of the ErrorID record).
o « Continuously update the value when bEnable @« Continuously update the value when
Position . .
is True. bEnable is True.
. . «  Continuously update the value when bEnable « Continuously update the value when
KinematicConfig . .
is True. bEnable is True.

e Timing Diagram

bEnable

bValid

bBusy

bErrar

e Inputs/Outputs

Name Function

Data Type

Setting Value

Timing to Take Effect
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Specify the
axis group.

DMC_AXIS_ When bEnable turns to True and bBusy

DMC_AXIS_GROUP_REF GROUP_REF is False

AxisGroup

*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.

e Function

n 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.

[ Function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.
e 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 the error codes and corresponding Troubleshooting methods, refer to the Appendix of this manual.
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2.3.1.17 DMC_GroupReadActPosition
e Supported Devices: AX-308E, AX-364E
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 —{CoordSystem bErro
- Emrorld
Position

KinematicConfig|

ST Language

AxisGroup: =,
bEnable: =,
CoordSystem: =,
bValid=>,
bBusy=>,
bError=>,
ErrorlD=>,
Position=>,

DMC_GroupReadActPosition_instance(

KinematicConfig=> );

e Inputs
. Setting Value (Default Timing to Take
Name Function Data Type Value) Effect
When bEnable turns to
bEnable True, run the BOOL True/False (False) -
instruction.

0: ACS
1: MCS When bEnable
2: WCS (Reserved) turns to True, the

CoordSystem Coordinate system DMC—COOMI?D—SYSTE 3: PCS_1 (Reserved) setting parameters
4: PCS_2 (Reserved) of CoordSystem will
5: TCS (Reserved) be updated.

(1)

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

e Outputs
lue (Defaul
Name Function Data Type O el Ooteutt
Value)
bValid True when the output value is valid. BOOL True/False (False)
bBusy True when the Instruction is triggered BOOL True/False (False)
to run.
bError True when an Instruction error occurs. BOOL True/False (False)
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Name

Function Data Type

Output range value (Default
Value)

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’ _’ _’ _’ _’ _]
Positive value, negative value or 0
([0, 0, 0, 0, 0, 0])

KinematicConfig

When the CoordinateSystem is set as
the cassette Coordinate system (that

is, when it is not ACS), the DL_Kinematics.CONFIG_
configuration and attitude data DATA? (Reserved)

corresponding to the current 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

is True.

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. e When bErrorturns to True.
bBUS «  When the rising edge of bEnable is triggered. ~ +  When bValid turns to True.
y «  When bErrorturns to True.
bError «  When an error occurs in the execution «  When bEnable turns to True (Clear the
ErrorlD condition of the Instruction or the input value. Error Code).
Position « Continuously update the value when bEnable =« Continuously update the value when

bEnable is True.

KinematicConfig

« Continuously update the value when bEnable | «

Continuously update the value when

is True. bEnable is True.
e Timing Diagram
bEnable
bValid
bBusy
bError
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
AxisGroup Specify the DMC_AXIS_GROUP_REF’ DMC_AXIS_ When bEnable turns to True and bBusy
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axis group. ‘ 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.

e Function

n 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.

[ Function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.
e 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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2.3.1.18 DMC_GroupJog

e Supported Devices: AX-308E, AX-364E

DMC_GroupJog is used to activate the forward and reverse jog Function of the axis group to the specified coordinates.

Acceleration
Deceleration
Jerk
CoordSystem

FB/FC Instruction Graphic Expression
DMC_Grouplog
AxisGroup bBusyf}—
bEnable bActivef—
Forward bCommandAbortedf—
Backward bErrorp—
FB DMC GroupJog MaxDistance ErrorlDfp—
- Velocity

ST Language

DMC_GroupJog_instance(
AxisGroup: =,
bEnable: =,

Forward: =,

Backward: =,
MaxDistance: =,
Velocity: =,
Acceleration: =,
Deceleration: =,

Jerk: =,

CoordSystem: =,
bBusy=>,

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

ErrorlD=>);

e Inputs

Name Function

Data Type

Setting Value (Default
Value)

Timing to Take
Effect

When bEnable turns to
True, implement
instruction

bEnable

BOOL

True/False (False)

Run the forward jog of

Forward ) .
each coordinate axis

BOOL(6]

I

True/False
(L’ _’ _’ _’ _’ J

False)

Only works when
Enable=True
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Setting Value (Default

Timing to Take

4: PCS_2 (Reserved)
5: TCS (Reserved)

()

Name Function Data Type Value) Effect
L7 _’ _’ _’ _’ _]
Run the reverse jog of True/False Only works when
Backward each coordinate axis BOOLI6] > - - Enable=True
False)
Set the maximum L, o o s ]
MaxDistance r.novmg distance qf one LREAL[6] positive, negative or 0 Only works when
jog of each coordinate Enable=True
. ([0, 0, 0, 0, 0, 0])
axis
Set the maximum R R R onlv works when
Velocity speed of each LREAL[6] Positive Eﬁa Pl
coordinate axis inching ([0, 0, 0, 0, 0, 0])
Set the maximum R R onlv works when
Acceleration acceleration of each LREAL[6] Positive E¥7a ble=True
coordinate axis inching ([0, 0, 0, 0, 0, 0])
Set the maximum jerk R R R onlv works when
Jerk of each coordinate axis LREAL[6] Positive E¥7a ble=True
inching ([0, 0, 0, 0, 0, 0])
0: ACS
1: MCS
2: WCS (Reserved) Onlv works when
CoordSystem Coordinate system DMC_COORD_SYSTEM | 3: PCS_1 (Reserved) y

Enable=True

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

e Outputs
. Output Range Value
Name Function Data Type (Default Value)
bValid True Yvhen 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. 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

bValid

« When bEnable turns to True.

When bEnable turns to True.
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Name Timing for shifting to True Timing for shifting to False
e When bErrorturns to True.
bBuUS «  When the forward/backward upper edge «  When bValid turns to True.
y starts jogging. «  When bErrorturns to True.

« When this function block instruction is
interrupted by another instruction whose buffer

mode is set to Aborting. « When bEnable turns to True.

bCommand ) ) ) o . bCommandAbon‘ed will change to False
L] When th|S fUnCt|On bIOCk instruction is after rema|n|ng True for' one Cycle When
Aborted interrupted by MC_Stop. bExecute is False but bCommandAborted
«  When this function block instruction is changes to True.

interrupted by DMC_GroupStop.

bError

« When an error occurs in the execution o When bEnable turns to True (Clear the
ErrorlD condition of the Instruction or the input value. Error Code).
e Timing Diagram
bEnable
Forward(] i E Lol ;
— — — —
Backward[] P | i E i !
—_— T i i T
bBusy b i
bActive i
bCommandAborted i i
bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

DMC_AXIS_ When bEnable turns to True and bBusy
GROUP_REF is False

Specify the

AxisGroup axis group.

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.

e Function

[ 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 movement range limit.

[ MaxDistance / Velocity / Acceleration / Deceleration / Jerk will not affect the current inching movement after
modification, and need to restart Forward / Backward to take effect.
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[ 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.

n DMC_GroupJog cannot interrupt other motion function blocks, and can only be run when the axis group state is
GroupStandby.

e 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.
m  For error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

° Programming Example

] This example shows how to use DMC_GroupdJog to control axis group motion and make 3 axes move.

EXECUTE
EN ERNC—
DMC GroupJdog_0.MexDistance[0] := 1000;
DMC GroupJdog_0.MexDistance[l] := 2000;

DMC GroupJdog_0.MexDistance([2] := 3000;
[MC_GroupJdog_0.Velocity[0] := 1007

DMC_GroupJog_0.Velocity[1] := 200;

DMC_GroupJog_0.Velocity[2] := 300;

DMC GroupJdog_0.Acceleration[0] :
DMC GroupJdog_0.Acceleration[l]
DMC GroupJdog_0.Acceleration[2]
DMC GroupdJdog_0.Deceleration[0]
DMC GroupdJdog_0.Deceleration[l]
DMC GroupJdog_0.Deceleration[2]
DMC_GroupJdog_0.Jerk[0] := 100;
DMC_GroupJdog_0.Jerk[1] := 100;
DMC_GroupJdog_0.Jerk[2] := 100;

100;
200;
300;

DMC Groupdog_0

DMC GroupJdog
EN B ENO——

DeltalkxisGroup —HAxisGroup bBusy —

—|bEnable bActive —

—|Forward bCommandAborted —

—|Backward bError —

—|MaxDistance ErrorID

—Velocity

—|Acceleration

—|Deceleration

—|Jerk

—|CoordSystem

n 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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2.3.1.19 DMC_MoveDirectAbsolute
e Supported Devices: AX-308E, AX-364E

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—
—{bExecute bBusyp—
FB DMC_MoveDirectAbsolute —Position bActivef—
- —{CoordSystem bCommandabortedf—
—BufferMads bErrorf—
—TransitionMaode ErrorlDf—

ST Language

DMC_MoveDirectAbsolute_instance(

AxisGroup: =,

bExecute: =,

Position: =,

CoordSystem: =,

BufferMode: =,

TransitionMode: =,

bDone=> ,

bBusy=>,

bActive=> ,

bCommandAborted=>,

bError=>,

ErrorID=>);
e Inputs

ing Value (Defaul
Name Function Data Type LTI T Timing to Take Effect
Value)
The instruction is run
when bExecute
bEnable BOOL True/False (False) -
changes from False to
True.
ify the absolut
Specify . .e absolute When bExecute is on the
target position for each L, > - - -] ising edae. the setti
Position axis in the specified LREAL[6] Positive or negative value rsing edge, the se |ng.
. parameters of Position will
axis group. ([0, 0, 0, 0, 0, 0])
. . be updated.
(Unit: user unit)
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Name Function Data Type Setting x::::)(Default Timing to Take Effect
0: ACS
1: MCS
2: WCS
(Reserved) When bExecute is on the
3: PCS_1 rising edge, the setting
CoordSystem Coordinate system DMSCY_SC'I'?E?/IED (Reserved) parameters of
- 4: PCS_2 CoordSystem will be
(Reserved) updated.
5: TCS
(Reserved)
(0)
0: Aborting
- 1: Buffered )
Specifies the buffer DMC 2: BlendingLow When bExecute is on the
BufferMode behavior mode for this BUFFET? 3: BlendingPrevious rising edge, the setting
function block MODE'2 4: BlendingNext parameters of BufferMode
instruction’? 5: BlendingHigh will be updated.
(0)
Specifies the transition DMC_ . W.h.en bExecute is on. the
. i 0: None rising edge, the setting
. behavior mode for this GROUP_ .
TransitionMode ) 10: Overlap parameters of
function block TRANSITION_ P .
instruction™ MODE'? (0) TransitionMode will be
updated.

*Note:

1. DMC_COORD_SYSTEM: Enumeration (Enum)

2. About BufferMode, refer to the related information of BufferMode in AX-3 series Instructions Manuals.
3. About TransitionMode, refer to the related information of TransitionMode in AX-3 series Instructions Manuals.
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e Outputs
. Output Range Value
Name Function Data Type (Default Value)
True when absolute positioning is
bDone BOOL True/False (False)
complete
bBusy Trug when the |nstruct.|on 'S BOOL True/False (False)
triggered for execution
bActive True when th.e Instruction is BOOL True/False (False)
controlling axes.
bCommand True when the instruction
Aborted execution is aborted. BOOL True/False (False)
bError True when an errf)r occu.rs n BOOL True/False (False)
execution of the instruction.
Record the error code when an
. DMC_ERROR
ErrorlD i -
error occurs. Refer to Appendlx for DMC_ERROR (DMC_NO_ERROR)
error code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
«  When absolute positioning is complete. «  When bExecute turns to False.
« When bExecute is False but bDone turns
bDone . .
to True, bDone will remain True for one
cycle and then change to False.
«  When bDone turns to True.
bBusy . When bExecute turns to TRUE. »  When bError turns to True.
«  When bCommandAborted turns to True.
« When axes motion starts. «  When bDone turns to True.
o When bErrorturns to True.
bActive 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.
When the instruction is interrupted by another
instruction whose BufferMode is set to When bExecute turns to False.
Aborting. ;
bCommand When gthe instruction is interrupted by Z@f,:,ggﬁg%g&i; ?L:?r?sbttcj)tTrue,
Aborted MC_Stop. bCommandAborted will remain True for
When the instruction is interrupted by one cycle and then change to False.
DMC_GroupStop.
bError When an error occurs in the execution When bExecute turns to False. (Error
conditions or input values of the instruction. Code is cleared)
ErrorlD (Error code is recorded in ErrorlD)

e Timing Diagram
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bExecute |

bDone

bBusy ’
pactve [ ] B [ ]
1
1
bCommandAborted | ,
i

bError

]

ErroriD

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. Specify the . DMC_AXIS_ When bExecute turns to True and
AxisGroup axis group. 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.

e Function

[ This function is available for DL_MotionControl V1.2.0.0 or later.

n Each axis is calculated independently during the movement, so the movement path will vary according to the
configuration used.
n 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.

n 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.

e 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.

m  For error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

° Programming Example
n This example shows how to use MoveDirectAbsolute to control axis group motion.

Axis Group Target Position
Axis1 1000
Axis2 2000
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DMC GroupPower_0: DMC GroupPower;
DMC_GroupEnable 0: DMC GroupEnable:

DMC MoveDirectAbsolute 0: DMC MoveDirectAbsolute;
Fosition: ARRAY [0..5] OF LEEAL

MC WriteParameter 0:
MC WriteParameter 1:
MC WriteParameter 2:
MC WriteParameter 3:
MC WriteParameter 4:
MC WriteParameter 5:
MC WriteParameter 6:
MC WriteParameter 7:
Exis 1: BOOL;

Bxis 2: BOOL;

MC WriteParameter;
MC WriteParameter;
MC WriteParameter;
MC WriteParameter;
MC WriteParameter;
MC WriteParameter;
MC WriteParameter;
MC WriteParameter;

DMC_GroupPower_0

:= [10000,

DMC_GroupPower

%]

EN ENC

DeltaAxisGroup e AxisGroup bStatus

bEnable bBusy

—bRegulatorOn bError
TRUE —{bDriveStart ErrorID

DMC_GroupEnable 0

DMC GroupEnable
EN ENO——
DeltalxisGroup —iAxisGroup bDone —
—|bExecute bBusy
bError [~
ErroriD—

[
Qaaon
i

DMC_MoveDirectibsolute_0

DeltaRxisGroup —SjAxisGroup

Position —

DMC MoveDirectAbsolute

EN - ENO
bDone [~

bExecute bBusy [~

Position bActive

CoordSystem bCommandAborted —

BufferMode bError —

TransitionMode ErrorID [
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o

MC WriteParameter_ 0

SM Drive ETC Delta ASDA A2 —

Axis_1—
1113 —
10000 —

MC WriteParameter

MC_WriteParameter_1

EN ENO

Axis Done —
Execute Busy —
ParameterNumber Error—
'Value ErrorID

MC_WriteParameter 2

SM_Drive_ETC_Delta_ASDA_a2 —

Axis_1—
1133 —

10000 —

MC _WriteParameter

SM Drive_ETC Delta_ ASDA A2 —axis
Axis_1 —Exec

10000 —{Valu

EN ENO

Axis Done —
Execute Busy [~
ParameterNumber Error -
Value ErrorID—

MC WriteParameter 4

SM_Drive ETC_Delta_ASDA_A2 —jAxis

Axis_1 —|Execute

MC WriteParameter
EN ENO—
Dene [~
ute Busy -
1123 —{ParameterNumber Error
e ErrorID [~
MC_WriteParameter_ 3
MC WriteParameter
EN ENO——
Done [~
Busy [~
1143 —{ParameterNumber Error [~
ErrorID -

10000 —Value

MC WriteParameter 5

SM Drive ETC Delta ASDA A2 1 —Snxis
Axis_2 —Execute

20000 —Value

SM_Drive_ETC_Delta_ASDA_A2_1 —Siaxis
Axis_2 —Execute

MC WriteParameter MC WriteParameter
EN ENO EN ENO——
Done SM Drive ETIC Delta ASDA A2 1 —Haxis Done —
Busy Axis_2 —|Execute Busy —
1113 —ParameterNumber Error 1123 —ParameterNumber Error —
ErrorID 20000 —Value ErrorID -
MC_WriteParameter_ 6 MC_WriteParameter_ 7
MC WriteParameter MC WriteParameter
N ENO =N ENO——
Done SM_Drive_ETC_Delta_ASDA_A2_1 —SjAxis Done [~
Busy Axis_2 —]Execute Busy
1133 —{ParameterNumber Error 1143 —{ParameterNumber Error —
ErrorlD 20000 —Value ErrorID

20000 —Value

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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2.3.1.20 DMC_MoveDirectRelative

DMC_MoveDirectRelative controls the axis group moving to the relative position in the specified coordinate system. Each axis is

Supported Devices: AX-308E, AX-364E

calculated independently during the motion, and the motion path is not specified.

FB/FC Instruction Graphic Expression
DMC_MoveDirectRelative

—{AxisGroup bDonep—

—{bExecute bBusy—

FB DMC_MoveDirectRelative —Distance bActivel—
- —{CoordSystem bCommandAbortedf—

—BufferMode bErrorp—

—{TransitionMaods ErrorlDf—

ST Language

DMC_MoveDirectRelative_instance(

AxisGroup: =,

bExecute: =,

Distance: =,

CoordSystem: =,

BufferMode: =,

TransitionMode: =,

bDone=> ,

bBusy=>,

bActive=> ,

bCommandAborted=> ,

bError=>,

ErrorlD=>);
e Inputs

Name Function Data Type LTI T Timing to Take Effect
Value)
The instruction is run True/False
bExecute when bExecute changes BOOL -
(False)
from False to True.
Specify t.h.e absolute When bExecute is on the
target position for each Lo - - 2 - .
Distance axis in the specified axis LREAL[6] Positive or negative value rising edge, the s'e'ttlng.
group. (0, 0. 0, 0, 0, 0]) parameters of Position will
. be updated.
(User unit)
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Name Function Data Type Setting x::::)(Default Timing to Take Effect
0: ACS
1: MCS
2: WCS
(Reserved) .
3- PCS 1 When bExecute is on the
. DMC_COOR - rising edge, the setting
CoordSystem Coordinate system D_SYSTEM™ g?i?;vzd) parameters of CoordSystem
(Reserv_ed) will be updated.
5:TCS
(Reserved)
(0)
0: Aborting
1: Buffered .
Specifies the buffer DMC _ 2: BlendingLow W.h.en bExecute is on the
BufferMode behavior mode for this BUFFER 3: BlendingPrevious rising edge, the setting
function block instruction MODE2  4: BlendingNext parameters of BufferMode
5: BIendInnggh will be Updated.
(0)
DMC_ When bExecute is on the
Specifies the transition GROUP_ 0: None rising edge, the setting
TransitionMode behavior mode for this TRANSITION = 10: Overlap parameters of
function block instruction™ _ (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 Instructions Manuals.
3. About TransitionMode, refer to the related information of TransitionMode in AX-3 series Instructions Manuals.
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e Outputs
ing Value (Defaul
Name Function Data Type LTI T
Value)
bDone When the relative positioning is BOOL True/False (False)
completed.
bBusy True when the instruction is BOOL True/False (False)
triggered to run.
bActive When axes sta}rt bemg controlled BOOL True/False (False)
by the instruction.
bCommand True when the instruction
Aborted execution is interrupted. BOOL TruefFalse (False)
bError True when an errf)r occu.rs n BOOL True/False (False)
execution of the instruction.
Record the error code when an
. DMC_ERROR
ErrorlD i -
error occurs. Refer to Appendlx for DMC_ERROR (DMC_NO_ERROR)
error code descriptions.
*Note: DMC_ERROR: Enumeration (Enum)
n Output Update Timing
Name Timing for shifting to True Timing for shifting to False
«  When the relative positioning is completed. «  When bExecute turns to False.
bDone « When bExecute is False but 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.
bBusy e«  When bErrorturns to True.
«  When bCommandAborted turns to True.
«  When axes start being controlled by the «  When bDone turns to True.
instruction. o When bErrorturns to True.
bActive «  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.
« When the instruction is interrupted by another
instruction whose BufferMode is set to « When bEnable turns to False.
bCommand Aborting. «  When bEnable is False but
e When the instruction is interrupted by bCommandAborted turns to True,
Aborted MC_Stop. bCommandAborted will remain True for
«  When the instruction is interrupted by one cycle and then change to False.
DMC_GroupStop.
bError « When an error occurs in the execution «  When bEnable turns to False. (Error Code
conditions or input values of the instruction. is cleared)
ErrorlD

(Error code is recorded in ErrorlD)

e Timing Diagram
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bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErroriD

Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

AxisGroup

Specify 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

[ This function is available for DL_MotionControl V1.2.0.0 or later.

n Each axis is calculated independently during the movement, so the movement path will vary according to the
configuration used.
n 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.
n 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 ErrorlD (error code) to confirm the current error status.

m  For error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

Programming Example
n Refer to DMC_MoveDirectAbsolute.

2.3.1.21 DMC_MoveModulo

Supported Devices: AX-308E, AX-364E

DMC_MoveModulo is used for modulo positioning and specifies the number of rotation turns.

FB/FC

Instruction

Graphic Expression
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FB

DMC_MoveModulo

Axis

bExecute
IrPosition
Irvelocity
IrAcceleration
IrDeceleration
Irlerk
Direction
IrModulo
BufferMaode

DMC_MoveModulo

bCommandAborted

bDaone
bBusy

bError
ErrorID

ST Language

DMC_MoveModulo_instance(

Axis : =,
bExecute : =,
IrPosition: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
Direction: =,
IrModulo: =,
BufferMode: =,
bDone=>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
e Inputs
. Setting Value (Default Timing to Take
Name Function Data Type Value) Effect
The instruction is run
bExecute when bExecute BOOL TruefFalse -
changes from False to (False)
True.
- When bExecute
IrPosition Absolute target.posmon LREAL Positive (0) turns to True and
(User unit) .
bBusy is False.
When bExecute
IrVelocity Target spged (User LREAL Positive (0) turns to True and
unit) .
bBusy is False.
Positive (0) When bExecute
IrAcceleration Acceleration (User unit) LREAL turns to True and
bBusy is False.
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
Direction Motion direction MC_DIRECTION’ 1: positive bBusy is False.
0: shortest
-1: negative
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. Setting Value (Default Timing to Take
Name Function Data Type Value) Effect
(shortest)
When bExecute
IrModulo Modulo LREAL Positive or 0 (0) turns to True and
bBusy is False.
BufferMode (Reserved) - - -
*Note: MC_DIRECTION: Enumeration (Enum)
e Outputs
ing Value (Defaul
Name Function Data Type LTI T
Value)
bDone True V\{hen th? .sla.v © aXIS.IS BOOL True/False (False)
performing positioning motion.
bBusy True when the instruction is run. BOOL True/False (False)
bCommand i i
True when .th.e Instruction BOOL True/False (False)
Aborted execution is interrupted.
bError True when an errF)r occu.rs n BOOL True/False (False)
execution of the instruction.
Record the error code when an
. DMC_ERROR
ErrorID i -
error occurs. Refer to Appendlx for DMC_ERROR (DMC_NO_ERROR)
error code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

n 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.

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.

«  When the instruction is interrupted by another

instruction whose BufferMode is set to « When bEnable turns to False.
bCommand Aborting. o «  When bEnable is False but
« When the instruction is interrupted by bCommandAborted turns to True,
Aborted MC_Stop. bCommandAborted will remain True for
« When the instruction is interrupted by one cycle and then change to False.
DMC_GroupStop.
bError « When an error occurs in the execution «  When bEnable turns to False. (Error Code
conditions or input values of the instruction. is cleared)
ErrorlD (Error Code is recorded in ErrorID)
ErrorlD
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e Timing Diagram

bExecute

bDone

bBusy

bCommandAborted

bError

e 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 bBusy
axis. - - - - 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.

e Function

[ This function is available for DL_MotionControl V1.2.0.0 or later.

n Absolute position (IrPosition) and modulus (IrModulo) relationship
n Absolute position in modulo (IrPosition<irModulo)

The final positioning is within the modulo.
n Absolute position outside the modulo (IrPosition>IrModulo)
The final positioning is outside the modulo, running n times modulo distance.

n Direction mode:
n 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.
n 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.
n 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.
n 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.
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* Absolute position lags behind the current position for smaller than 0.5 modulo: move forward to the
target position of the modulo.

e Troubleshooting

[
° Programming Example
n Example 1:

If an error occurs during the execution of the instruction, bError will turn to TRUE. You can refer to ErrorlD (error
code) to confirm the current error status.

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 -9

MC_MoveAbsolute_0

Axis

MC_MoveAbsolute

pilugl = Execute

serk [iErms a—{derk

—|Direction

Done
Busy

CommandAborted

Position
vel[ 80 }—Velocity
acc[_100 _ }{Acceleration
acc Deceleration

Error
ErrorID

DMC MoveModulo_0

Operation Diagram

-

AT

-
-~

-

—

360

e

1lrPosition
1rVelocity
lrAcceleration
lrDeceleration
lrJerk
Direction
rModulo

(]

BufferMode

DMC_MoveModulo

bDone

bBusy
bCommandAborted
bError

ErrorID
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n Timing Diagram
Axis
500

Position

0
Velocity \ /

DMC_MoveModulo

bExecute
bDone r
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.

2. Enter negative for Direction, which can only run in reverse to the target position.

3. 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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2.3.1.22 DMC_Home_E

Supported Devices: AX-308E, AX-364E

DMC_Home_E controls and plans homing.

FB/FC

Instruction

Graphic Expression

FB DMC_Home_E

—Axis

— bExecute
—IrPasition
—bSignalL5P

— bSignalLsN

— bSignalD0G
—bSignalZ
—byHomeMethod
—wSearchSwitchSpeed
— wSearchZeroSpeed
—wHome#cceleration
—wHomeDeceleration

DMC_Home_E

bCommandAbortedf—

bDonef—
bBusy—

bErrorg—
ErrorIlDF—

ST Language

DMC_Home_E_instance(
Axis: =,

bExecute: =,

IrPosition: =,
bSignalLSP: =,
bSignalLSN: =,
bSignalDOG: =,
bSignalZ: =,
byHomeMethod: =,
wSearchSwitchSpeed: =,
wSearchZeroSpeed: =,
wHomeAcceleration: =,
wHomeDeceleration: =,
bDone=> ,

bBusy=>,
bCommandAborted=> ,
bError=>,

ErrorlD=>);
e Inputs
. Data Setting Value _
Name Function Type (Default Value) Timing to Take Effect
The instruction is run True/False
bExecute when bExecute changes BOOL -
(False)
from False to True.
Specifies the position of Positive. negative. or When bExecute turns to
IrPosition the axis after the homing LREAL ,O (09)] ’ True and bBusy is False.
motion is complete.
bSi ILSP Positive limit i | BOOL True/False When bExecute turns to
'gna osiive fimit signa (False) True and bBusy is False.
bSignalLSN Negative limit signal BOOL True/False When bExecute turns to
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(False) True and bBusy is False.
. . True/False When bExecute turns to
bSignalDOG DOG signal BOOL (False) True and bBusy is False.
bSi iz 7 i | BOOL True/False When bExecute turns to
'gna signa (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 bBusy is False.
searching for a 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 deceleration
wHomeDeceleration WORD - -
(Reserved)
*Note: Refer to A.4ADMC_Home_P
e Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when homing is completed. BOOL True/False (False)
bBusy True when the instruction is enabled. BOOL True/False (False)
bCommandAborted True when th.e Instruction execution is BOOL True/False (False)
interrupted.
bError True when an errf)r occu.rs in execution BOOL True/False (False)
of the instruction.
Record the error code when an error
ErrorlD occurs. Refer to Appendix for error DMC_ERROR’ DMC_ERROR(DMC_NO_ERROR)
code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)
n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. « When bExecute turns to False.
bDone o True when homing is completed. . When bEror turns to True.
« When bExecute turns to False.
bBusy « When bExecute turns to TRUE. . When bEror turns to True.
«  When bExecute turns to False.
; s When bExecute is False but
bCommandAborted ' \'\/Avgegttg e instruction s interrupted by bCommandAborted turns to True,
—>10p- bCommandAborted will remain True for one
cycle and then change to False.
bError « When an error occurs in the execution When bExecute turns to False. (Error Code is
ErrorlD conditions or input values of the cleared)
rror instruction.

e Timing Diagram
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bExecute

bDone

bBusy

bCommandAborted

bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specify the
axis.

When bEnable turns to True and
bBusy is False

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

Axis AXIS_REF_SM3* AXIS_REF_SM3

e 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.

n 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.

e Troubleshooting

n When an error occurs during the execution of instructions or the axis group enters “Errorstop” state, bError changes
to True and the axes stops running. To confirm the current error state, see the error code in ErrorlD.

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.

n 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.

n DOG Signal Hardware Configuration
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Homing mode 24 example

MC Power_ 0
MC Power
EN B ENO——
SM Driwve ETC Delta ASDA A2 —SRwis Status —
—Enable bRegulatorRealState —
—bRegulatorOn bDriveStartRealState —
—bDriveStart Buay —
Error —
ErrorID—
DMC Home E O
DMC Home E
EN -7 ENO
SM Driwve ETC Delta ASDA A2 —SRwis bDone
—bExecute bBuay
—1lrPosition bCommandAborted
Limit_P —|bSignalL5P bError
Limit W —b5ignalL5H ErrorID
DOG —bSignalDOG
—bSignalZ
24 — byHomeMethod
10 —|wSearchSwitchSpeed
10 —wSearchZeroSpeed
100 —wHomeAcceleration
—|wHomeDeceleration

277



AX-Series Motion Controller Instructions Manual Chapter 2

n Timing Diagram

Axis

Position /‘\/
Velocity o J | ’

100

Acceleration
0

DMC_Home_E

bExecute

bDone

bSignalLSP

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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2.3.2 Administrative 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.

2.3.21 DMC_GroupEnable

e Supported Devices: AX-308E, AX-364E

DMC_GroupEnable switches the axis group state from GroupDisable to GroupStandby.

FB/FC Instruction

Graphic Expression

—AxisGroup
FB DMC_GroupEnable —bExecute

DMC_GroupEnable
bDone|
bBusy
bError|
ErrorID

ST Language

DMC_GroupEnable_instance(

AxisGroup: =,
bExecute: =,
bDone=> ,
bBusy=>,
bError=>,
ErroriD=>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run when
bExecute bExecute changes from False BOOL True/False (False) -
to True.
e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is completed. BOOL True/False (False)
bBusy True when the instruction is triggered to run. BOOL True/False (False)
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Name Function Data Type Output range (Default Value)
True when an error occurs in execution of the

bError . . BOOL True/False (False)
instruction.

ErrorlD Record the error code when an error occurs. 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

«  When bExecute turns to False.
e bDone will change to False after remaining

bDone + When the instruction is completed. True for one cycle when bExecute is False
but bDone changes to True.
bBusy  When bExecute changes to TRUE. + When bDone turns to True.

e«  When bErrorturns to True.

« When an error occurs in the execution
bError (ErrorID) conditions or input values for the instruction.
(Error code is recorded)

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

= Timing Diagram

bExecute I

" ' ' ]
bDone i E i 1

L 1

i ! H ! j
bBusy | :
bErraor

i
ErmrorlD
f

e 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 bBusy is
P axis group. GROUP_REF* GROUP_REF False.
*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting program
for function blocks.

e Function

] 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.
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Devices * 31 X
=5l DMC MoveCirauarAbsolute -
= ﬁj Device
=-E1 PLC Logic

+-1L} Application
=" SoftMotion General Axis Pool

&7 AxisX (SM_Drive_virtual)
&7 AxisY (SM_Drive_virtual)
& AxisZ {SM_Drive_Virtual)
&7 Axish (SM_Drive_Virtual)
&7 AxisB (SM_Drive_virtual)
&7 BxisC (SM_Drive_Virtual)

Right-click Device in the project and then choose “Add Device”.

Devices * o X
=] DMC MoveCrauardbsolute =
= m Device
Cut
=B rLc “
e Copy
=% sof{ B Paste
& | ¥ Delete
g Refactoring
& Properties...
g i) Add Object
) AddFolder...
Add Device...
Update Device...
[T EditObject
Edit Object with...
Edit 10 mapping
Import mappings from CSV...
Export mappings to CSV...
% 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.

281



AX-Series Motion Controller Instructions Manual Chapter 2

ﬁ Add Device >
Name |
Action
(@) Append device () Update device
|String for a fulltext search | Vendor | <all vendors:> ~
Mame Wendor Version  Description

= ﬁ Miscellaneous
ﬁ DMC_Axis_Group Delta Electronics, Inc. 0.2.2.0 Axis Group Module that support PLC open pi
+ ﬁ Fieldbuses

L4 >

Group by category [_] Display all versions{for experts only) [_] Display outdated versions

[l  mName:DMC_axis_Group ~
Vendor: Delta Electronics, Inc.
Categories: -
Version: 0.2.2.0 ﬁ
Order Number: N/A W ~

Append selected device as last child of
Device

&  (You can select another target node inthe 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 v 3 %
=[] DMC_MoveCiraularAbsolute -
=[] Device (CODESYS SoftMotion Win V3 x64)
=-Elf] PLC Logic

+ @ Application

I_"ﬁ DMC_Axis_Group (DMC_Axis_Group) I
=& SoftMotion General Axis Pool

& AxisX (SM_Drive_Virtual)

&’ AxisY (SM_Drive_Virtual)

rﬁ? AxisZ (SM_Drive_Virtual)

&’ AxisA (SM_Drive_Virtual)

&> AxisB (SM_Drive_Virtual)

&’ AxisC (SM_Drive_Virtual)

m  Click DMC_AXxis_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.
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1 pHC_Axis_Group x
AxisGroup Parameters Parameter Value Default. Unit  Description
= # ros X “poasX’ al The name of X~coordnate Axis in Axs Group

Anaanup b Haping # foas¥ “AasY - The name of Y-cocrdnate fxds in Axs Group

AxisGroup IEC Objects ¥ Ans? AT " The name of Z-coordinate Axis in Axis Group
# Ans A “AxisAl F The name of the: lst foliowing Axis in Axis Group

Status ® AosB AsE = The name of the: 2nd following Axis in Axis Group
# AxsC STRING “AoisC' i Thee name of the: 3rd folowing Axs in Axis Group

Information # Ramp Type Enumeraton of BYTE 5 Curve 5 Curve The Ramp Type of the Axis Group
# Max Velacity Limit LREAL 1000000 1000000 The Ma Velocity Limit of the Asis Group. (Zero means o limit)
# Max Acceleration Limit LREAL 2000000 2000000 Thee Max Acceleration Limit of the Axis Group, (Zero means no mit)
# Max Deceleration Limit LREAL 2000000 2000000 The Max Deceleration Limit of the Axis Group. (Zero means no bmit)
# Max Jerk Limit (Resarved) LREAL a o Thee Manc Jerk Limit of the Axis Group, (Zero means na lmit)

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.

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.

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.

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.

For more details on axis states, refer to Axis State Transitions in AX-3 Series Operation Manual.

e Troubleshooting

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.
For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Programming Example

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 > 0 X
=5 DMC_GroupEnable hd
= ﬂj Device
=0 pLC Logic

+-C} Application
m DMC_Axis_Group (DMC_Axis_Group)
= "& SoftMotion General Axis Pool
& Axis1 (SM_Drive_Virtual)
& Axis2 (SM_Drive_Virtual)
& Axis3 (SM_Drive_Virtual)
&7 Axis4 (SM_Drive_virtual)
&7 Axis5 (SM_Drive_virtual)
&7 Axiss (SM_Drive_virtual)

283



AX-Series Motion Controller Instructions Manual

Chapter 2

(1) DMC_Axis_Group X
AxisGroup Parameters
AxisGroup 10 Mapping
AxisGroup IEC Objects
Status

Information

Parameter Type
@ AxisX STRING
@ Axis Y STRING
 Axis Z STRING
@ Axis A STRING
@ AxisB STRING
 Axis C STRING
% Ramp Type Enumeration of BYTE
@ Max Velodity Limit LREAL
@ Max Acceleration Limit LREAL
% Max Deceleration Limit LREAL

@ Max Jerk Limit (Reserved)  LREAL

Value Defaul.. Unit
“Bxis 1 "
‘Axis2

‘Axis3

“Axisd

S Curve S Curve

1000000 1000000
2000000 2000000
2000000 2000000
0 0

Description

The name of X-coordinate Axis in 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 Velodity 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 no limit)

The Max Jerk Limit of the Axis Group. (Zera means no limit)

DMC GroupEnable O

DMC Lxis Group —=
group_exe —|

DMC GroupEnable
EN ENC
LAxisGroup bDone
bExecute bBuay
bError
ErrorID

—group_ done
—group busy
- group error

—group_errorlD

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.
Use DMC_GroupEnable to create the axis group first before Axis 1 ~ Axis 4 perform the absolute interpolation of

simultaneous motion of four axes.

DMC_GroupEnable is triggered by changing group_exe (bExecute) to True. When group_done (bDone) changes to True,
the axis group DMC_Axis_Group switches its state from GroupDisable to GroupStandby. The specified axes in the axis
group maintain current state.

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.

284



AX-Series Motion Controller Instructions Manual

Chapter 2

2.3.2.2 DMC_GroupDisable

e Supported Devices: AX-308E, AX-364E

DMC_GroupDisable sets the state of an axis group to GroupDisable.

FB/FC Instruction Graphic Expression
DMC_GroupDisable
AxisGroup bDonep—
FB DMC_GroupDisable bExecute bBusy—
- bErrorg—
ErrorlDf—

ST Language

DMC_GroupDisable_instance(

AxisGroup: =,
bExecute: =,
bDone=> ,
bBusy=>,
bError=>,
ErrorlD=>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
bExecute The instruction is run when bExecute BOOL True/False (False) )
changes from False to True.
e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is completed. BOOL True/False (False)
bBusy ;I'urge when the instruction is triggered to BOOL True/False (False)
bError Trug when an error occurs in execution of BOOL True/False (False)
the instruction.
Record the error code when an error
ErrorlD occurs. Refer to Appendix for error code DMC_ERROR’ DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing

285




AX-Series Motion Controller Instructions Manual

Chapter 2

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False.
. ; s bDone will change to False after remaining
bDone When the instruction is completed. 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 in the execution When bExecute turns from True to False.
bError (ErrorlD) conditions or input values for the instruction. (Error Code is cleared)
(Error code is recorded)

n Timing Diagram

bExecute |

m)

ErroriD

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. Specify the DMC_AXIS_ When bExecute turns to True
AxisGroup axis group. GROUP_REF* DMC_AXIS_GROUP_REF 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.

e 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.

e Troubleshooting

= 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.
m  For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Programming Example

= Switch the axis group state from GroupStandby to GroupDisable.

286



AX-Series

Motion Controller Instructions Manual

Chapter 2

DMC_GroupDisable 0

EN ENG
DMC RAxis Group —= Lxi sGroup bDone — groupdis done
groupdis_exe —bExecute bBusy — groupdis_busy

DMC GroupDizable

bError —groupdis_error
ErrorlID —groupdis errorlD

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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2.3.2.3 DMC_GroupReadParameter

e Supported Devices: AX-308E, AX-364E

DMC_GroupReadParameter reads axis group parameters.

FB/FC Instruction Graphic Expression
DMC_GroupReadParameter
—|AxisGroup bvalidk—
FB DMC_GroupReadParameter TpEnable ¢ pusy—
e
ST Language
DMC_GroupReadParameter_instance(
AxisGroup: =,
bEnable: =,
Parameter: =,
bValid=>,
bBusy=>,
bError=>,
ErrorlD=>,
Ir'Value=>);
e Inputs
Setting Value Timing to
Name Function Data Type
(Default Value) Take Effect
The instruction is enabled
bEnable when bEnable changes BOOL True/False (False) -
from False to True.
Whew the
function block
c GRO bEnable is
.| DM ROUP_PARAMETER*
Parameter | O°t the parametertobe | 1+ sproup PARAMETER — - True, the
written. (PARAM_RAMP_TYPE) setting
parameter of
Parameter will
be updated.

*Note: DMC_GROUP_PARAMETER: Enumeration (Enum)

Setting Value Name Function
16 PARAM_RAMP_TYPE Velocity ramp type
17 PARAM_MAX_VELOCITY_LIMIT Max. velocity limit
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Setting Value Name Function
18 PARAM_MAX_ACCELERATION_LIMIT Limit on max. acceleration
19 PARAM_MAX_DECELERATION_LIMIT Limit on max. deceleration
211 PARAM_PLANNING_PRIORITY Velocity ramp planning is prioritized
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 Allowable correction range of radius
*Note:
1. DL_MotionControl Version 1.2.0.0 and later supports the above features.

2. Refer to DMC_GroupWriteParameter for setting parameter values.

e Outputs
Name Function Data Type Output range (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)
True when an error occurs in execution of the
bError . . BOOL True/False (False)
instruction.
Record the error code when an error occurs. DMC ERROR' DMC_ERROR
ErrorlD Refer to Appendix for error code descriptions. - (DMC_NO_ERROR)
IrValue Read parameter value LREAL*? Positive, negative , or 0 (0)
*Note:

1. DMC_ERROR: Enumeration (Enum)
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 «  When bEnable turns to True, and the output pin »  When bEnable turns to False.
all IrValue is valid. «  When bErrorturns to True.
«  When bValid turns to True.
bBusy « When bEnable turns to True. . When bError turns to True.
bError «  When an error occurs in the execution conditions When bEnable turns to False (clear the error
or input values for the instruction (error code is code recorded in ErrorID).
ErrorlD recorded in ErrorID).
« Continuously update the value when bEnable is Continuously update the value when bEnable
Irvalue True. is True.
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e Timing Diagram

bBusy

bE nable

bvalid

bE mor

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specify .
AxisGroup the axis DMC_AXIS DMC_AXIS When bEnable turns to True, and bBusy is
group GROUP_REF* GROUP_REF 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.

e Function

= [f the parameter to be read is of the ENUM type, the read parameter will be its corresponding number.

e 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 Programming Example

] This example shows how to directly use DMC_GroupReadParameter to read axis group parameters.

DMC_GroupReadParameter_ 0

DMC_GROUFP_PARZMETER.PARAM MRY VELOCITY LIMIT —

DeltahxisGroup —=

DMC_GroupReadParameter

EN
RxisGroup
bEnable
Parameter

ENO——
bValid —
bBusy —
bError [~
ErrorId—

1rValue —
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2.3.2.4 DMC_GroupWriteParameter

e Supported Devices: AX-308E, AX-364E

DMC_GroupWriteParameter writes axis group parameters.

FB/FC

Instruction

Graphic Expression

FB

DMC_GroupWriteParameter

AxisGroup
bExecute
Parameter
Irvalue

roupWriteParameter

bDone
bBusy
bError|
Errorld

ST Language

DMC_GroupWriteParameter_instance(

AxisGroup: =,
bExecute: =,
Parameter: =,
IrValue: =,
bDone=> ,
bBusy=>,
bError=>,
ErrorlD=>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is
bExecute run when bExecute BOOL True/False (False) -
changes from False
to True.
Whew the function block
. | DMC_GROUP_PARAM i
Set the parameter to | DMC_GROUP_PARAMETER - - bExecute is True, the
Parameter be written 3 ETER setting parameter of
(PARAM_RAMP_TYPE) | Parameter will be
updated.
When the function block
The value to be . Positive, negative , or 0 bExecute tums to True,
IrValue . LREAL™ ’ ’ the setting parameter of
written (0) i
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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Setting Value 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 Velocity ramp planning is prioritized
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 Allowable correction range of radius

*Note: DL_MotionControl Version 1.2.0.0 and later supports the above features.
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n Parameter Values

1: Acceleration

()

PARAM_PLANNING_PRIORITY

Data Type Value (Default Value) Description
' T id
0: Trapezo 0: Trapezoidal curve
PARAM_RAMP_TYPE 1: S_Curve
1: S curve
(0)
0: Velocity

0: Velocity first
1: Acceleration first

e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the parameter is written. 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)
EMOID | Refer to Appendix for omor code cescrptions, | VC-ERROR | DMC_ERROR(DMC_NO_ERR)

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
*  When the parameter is written . When bEexcute turns to False.
bDone «  When bErrorturns to True.
. When bExexcute turns to True «  When bDone turns to True.
bBusy «  When bErrorturns to True.
bError « When an error occurs in the execution conditions | e When bEexcute turns to False (clear the
or input values for the instruction (error code is error code recorded in ErroriD).
ErrorlD recorded in ErroriD).

e Timing Diagram

bExecute

bDone

bBusy

bError

e Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

AxisGroup

Specify

DMC_AXIS_

DMC_AXIS_

When bExecute turns to True, and bBusy is
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the axis GROUP_REF* GROUP_REF False.
group.

*Note: DMC_AXIS_GROUP_REF(FB): The interface is built in every function block and works as the starting program of the
function block.

e Function
=  [f the parameter to be write is of the ENUM type, set IrValue as the corresponding number.
e 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 ErrorlD.

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

n Refer to the programming example of DMC GroupReadParameter.
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2.3.2.5 DMC_GroupReadStatus

e Supported Devices: AX-308E, AX-364E

DMC_GroupReadStatus reads the state of an axis group.

FB/FC

Instruction

Graphic Expression

FB DMC_GroupReadStatus

AxisGroup
bEnable

DMC_GroupReadStatus

bvalid

bBusy

bErrar|

ErrorID
bGroupMoving
bGroupHoming
bGroupErrorStop
bGroupStandby
bGroupStopping
bGroupDisabled
bConstantveladty
bAccelerating
bDecelerating|

bInPosition

ST Language

AxisGroup: =,
bEnable: =,
bValid=> ,
bBusy=>,
bError=>,
ErrorlD=>,

DMC_GroupReadStatus_instance(

bGroupMoving=>,
bGroupHoming=>,
bGroupErrorStop=> ,
bGroupStandby=>,
bGroupStopping=>,
bGroupDisabled=> ,
bConstantVelocity=> ,
bAccelerating=>,
bDecelerating=> ,
binPosition=>) ;

e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is enabled
bEnable when bEnable changes from BOOL True/False (False) -
False to True.
e Outputs
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Name Function Data Type Output range (Default Value)
bValid True when the output values are valid. BOOL True/False (False)
bBusy ;I'urge 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. Ref.er.to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions.
bGroupMoving True when the axis group state is BOOL True/False (False)
bGroupMoving.
bGroupHoming True when the axis group state is BOOL True/False (False)
bGroupHoming.
bGroupErrorStop True when the axis group state is BOOL True/False (False)
bGroupErrorStop.
bGroupStandby True when the axis group state is BOOL True/False (False)
bGroupStandby.
. True when the axis group state is
bGroupStopping bGroupStopping. BOOL True/False (False)
bGroupDisabled True when the axis group state is BOOL True/False (False)
bGroupDisabled.
bConstantVelocity True when the.aX|s group runs at a BOOL True/False (False)
constant velocity.
bAccelerating True when the axis group accelerates. BOOL True/False (False)
bDecelerating True when the axis group decelerates. BOOL True/False (False)
bInPosition True wher! Fhe axis group reaches the BOOL True/False (False)
target position.

*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. « When bEnable is True and other axis group|* When bEnable turns to False.
bValid state outputs are valid. o When bErrorturns to True.
« When bEnable turns to False.
bBusy « When bEnable changes to TRUE. When bError turns to True.

bError (ErrorID)

« When an error occurs in the execution
conditions or input values for the instruction.

(Error code is recorded)

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

bGroupMoving

« When bEnable is True and the output keeps

updating its value.

When bEnable is True and the output keeps
updating its value.

When bEnable turns to False.

When bError turns to True.

bGroupHoming

« When bEnable is True and the output keeps

updating its value.

When bEnable is True and the output keeps
updating its value.
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Name Timing for shifting to True Timing for shifting to False
When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output keeps
« When bEnable is True and the output keeps updating its value.
bGroupErrorStop updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output keeps
« When bEnable is True and the output keeps|  updating its value.
bGroupStandby updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output keeps
, « When bEnable is True and the output keeps|  updating its value.
bGroupStopping updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output keeps
, « When bEnable is True and the output keeps|  updating its value.
bGroupDisabled updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output keeps
, « When bEnable is True and the output keeps|  updating its value.
bConstantVelocity updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output keeps
, « When bEnable is True and the output keeps|  updating its value.
bAccelerating updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output keeps
) « When bEnable is True and the output keeps updating its value.
bDecelerating updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output keeps
. « When bEnable is True and the output keeps|  updating its value.
binPosition updating its value. When bEnable turns to False.
When bError turns to True.

n Timing Diagram
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bEnable

bValid

bBusy

bError

ErroriD

e 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 is
P axis group. GROUP_REF* GROUP_REF False.
*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting program

for function blocks.

e Function

n DMC_GroupReadStatus can be used to read the state of an axis group.

e Troubleshooting

n 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.
n For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Programming Example

[ The example shows how DMC_GroupReadStatus is used to read the current state of the specified axis group.

Devices * 1 X
=5 OMC_GroupEnable -
= ﬂj Device
=B PLE Logic

+-IC} Application
ﬁj DMC_Axis_Group (DMC_Axis_Group)
= "% 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)
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*

DMC_GroupReadStatus_0

OMC_Axis_Group —
groupstatus_en —

DMC GroupReadStatus
EN ENC

AxisGroup bValid
bEnable bBuay
bError

ErrorID

bGroupMoving

bGroupHoming

bGroupErrorStop

bGroup5tandby

bEroupStopping

b&GroupDizabled
bConstantVelocity
bAccelerating

bDecelerating

bInPosition

[~ groupstatus_wvalid

[~ groupstatus_busy

- groupstatus_srror

- groupstatus_errorID
- groupstatus_moving

[~ groupstatus_homing
- groupstatus_errorstoD
[~ groupstatus_standby
[~ groupstatus_stopping
[~ groupstatus_disabled
[~ groupstatus_velocity
[~ groupstatus_acc

[~ groupstatus_dec

- groupstatus_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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2.3.2.6 DMC_GroupReadError

e Supported Devices: AX-308E, AX-364E

DMC_GroupReadError reads axis group errors.

FB/FC Instruction

Graphic Expression

FB DMC_GroupReadError

—AxisGroup
—bEnable

DMC_GroupReadError

byvalid

bBusy

bErrar
ErrorID
GroupErrorlD

ST Language

AxisGroup: =,
bEnable: =,
bValid=>,
bBusy=>,
bError=>,
ErrorlD=>,
GroupErrorlD=> ) ;

DMC_GroupReadError_instance(

e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is enabled
bEnable when bEnable changes from BOOL True/False (False) -
False to True.
e Outputs
Name Function Data Type Output range (Default Value)
bValid True when the output value is valid. BOOL True/False (False)
bBusy ;I'urge 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 DMC_ERROR (DMC_NO_ERROR)
code descriptions. -
GroupErrorlD When the axis group is in ErrorStop DMC_ERROR DMC_ERROR
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Name Function Data Type Output range (Default Value)

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)

n Output Update Timing

Name Timing for shifting to True

Timing for shifting to False

. When bEnable is True and the output

bValid value is valid.

When bEnable turns to False.
When bError turns to True.

bBusy «  When bEnable is True

When bEnable turns to False.
When bError turns to True.

. When an error occurs in the execution
conditions or input values for the
instruction. (Error code is recorded in

(ErrorlD) ErrorlD and axis group error code is

recorded in GroupErrorlD).

bError

When bEnable turns from True to False.
(Both the error code in ErrorlD and axis
group error code in GroupErrorlD are
cleared)

. When bEnable is True and the output

GroupErrorlD keeps updating.

When bEnable is True and the output keeps
updating.

n Timing Diagram

bEnable

bvalid

bBusy

bErmor

EmorD

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou Specify the axis DMC_AXIS DMC_AXIS When bEnable turns to True and bBusy is
P group. GROUP_REF* GROUP_REF False.
*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting program

for function blocks.

e Function

n DMC_GroupReadError can be used to read axis group errors.
n The value of GroupErroriD is 0 if no axis group error occurs.
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Troubleshooting

n 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.
n For error codes and corresponding troubleshooting, refer to Appendix in this manual.

Programming Example

] The example shows how DMC_GroupReadError is used to read an axis group error after the axis group is created.

Devices

> 0 X

=-@

=5 DMC_GroupEnabie

Device

=B PLE Logic

+-IC} Application
ﬁj DMC_Axis_Group (DMC_Axis_Group)
A 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 GroupReadError 0

EN

DMC Axis Group —= AxisGroup
groupreaderr en —bEnable

DMC GroupReadError

ENC

bValid

bBusy

bError
ErrorlD
GroupErrorID

— groupreaderr valid

— groupreaderr busy

— groupreaderr errcor

— groupreaderr errcrlD

— groupreaderr grouperrorlD

¢ 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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2.3.2.7 DMC_GroupReset

e Supported Devices: AX-308E, AX-364E

FB/FC Instruction Graphic Expression
DMC_GroupReset
—AxisGroup bDongf—
FB DMC_GroupReset —|bExecute bBusy—
bErrorf—
ErrorlDf—
ST Language
DMC_GroupReset_instance(
AxisGroup: =,
bExecute: =,
bDone=> ,
bBusy=>,
bError=>,
ErroriD=>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run when
bExecute bExecute changes from False True/False (False) -
to True.
e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is completed. BOOL True/False (False)
bBusy ;I'Jge when the instruction is triggered to BOOL True/False (False)
bError Trug when an error occurs in execution of BOOL True/False (False)
the instruction.
Record the error code when an error
ErrorlD occurs. Refer to Appendix for error code DMC_ERROR’ DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing
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Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False.

bD «  When axis group errors clearing is bDone will change to False after remaining

one completed. 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.

* Whef‘.a“ error oceurs In the execution When bExecute turns from True to False.
bError (ErrorlD) conditions or input values for the (Error Code is cleared)
instruction. (Error code is recorded)

n Timing

Diagram

bDone

bErrmor

ErrodD

—_— f
r

=

e 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 bBusy is
P axis group. GROUP_REF* GROUP_REF False.
*Note:

DMC_AXIS_GROUP_REF (FB): All function blocks for an axis group contain this variable, which works as the starting program

for function blocks.

e Function

] When an axis group is in GroupErrorstop state, DMC_GroupReset can be used to clear axis group errors and switch

the axis

group state to GroupStandby.

] When the axis group enters the GroupStandby state, it indicates that the axis group motion can be performed.

e Troubleshooting

= 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.

m  For error codes and corresponding troubleshooting, refer to Appendix of this manual.
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2.3.2.8 DMC_CamReadTappetStatus
] Supported Devices: AX-308E, AX-364E

DMC_CamReadTappetStatus reads the status of multiple tappets.

FB/FC Instruction Graphic Expression

DMC_CamReadTappetStatus

Tappets bvalid
bEnable bBusy
iTrackID1 bError|
iTrackID2 ErrorID
iTrackID3 bStatus1
iTrackID4 bStatus2}
iTrackID5 bStatus3)
iTrackID6 bStatus4
iTrackID7 bStatuss)
iTrackID8 bStatuss)

bStatus7}

bStatus)

FB DMC_CamReadTappetStatus

ST Language

DMC_CamReadTappetStatus_instance(
Tappets : =,
bEnable : =,
iTracklD1 : =,
iTracklD2 : =,
iTracklD3 : =,
iTracklD4 : =,
iTracklD5 : =,
iTracklD6 : =,
iTracklD7 : =,
iTracklD8 : =,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
bStatus1 =>,
bStatus2 =>,
bStatus3 =>,
bStatus4 =>,
bStatus5 =>,
bStatus6 =>,
bStatus7 =>,
bStatus8 =>) ;

® Inputs

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

The instruction is enabled when
True/False

bEnable bEnable changes from False to BOOL -
True (True)
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
, , 0~512 .
iTracklD1 Specify the tappet number. INT )" When bEnable is True.
, , 0~512 ,
iTracklD2 Specify the tappet number. INT ©) 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 (0) When bEnable is True.
, , 0~512 .
iTracklD6 Specify the tappet number. INT ) When bEnable is True.
, , 0~512 .
iTracklD7 Specify the tappet number. INT (0) When bEnable is True.
, , 0~512 .
iTracklD8 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)
bBusy True when the instruction is triggered to run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Record the error code when an error occurs. .
ErrorlD Refer to Appendix for error code DMC_ERROR DMC_ERROR (DMC_NO_ERROR)
descriptions.
The status of the tappet specified b
bStatus1 iTrackID1. ppetsp y BOOL True/False (False)
The status of the tappet specified by
bStatus2 iTrackiD2. BOOL True/False (False)
The status of the tappet specified b
bStatus3 iTrackID3, ppetsp y BOOL True/False (False)
The status of the tappet specified b
bStatus4 iTrackiD4. ppetsp y BOOL True/False (False)
The status of the tappet specified by
bStatus5 iTrackID5. BOOL True/False (False)
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Name Function Data Type Output range (Default Value)
bStatus6 ;l;?gcit%lé.s of the tappet specified by BOOL True/False (False)
bStatus7 ;5;‘:07:%‘;.5 of the tappet specified by BOOL True/False (False)
bStatus8 ;l;?:cit%g.s of the tappet specified by BOOL True/False (False)

*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False

g |« Ve bEnate s o T

bBusy «  When bEnable turns to True. When bError turns to True.

bErer * Whe'.‘. an_error occurs in the exepution When bEnable turns to False.

ErrorlD conditions or input values for the instruction.
bStatus1 «  When the status of the specified tappet is True. \é\gllseg the status of the specified tappet is
bStatus2 «  When the status of the specified tappet is True. \é\gllseg the status of the specified tappet is
bStatus3 «  When the status of the specified tappet is True. \é\gllseg the status of the specified tappet is
bStatus4 «  When the status of the specified tappet is True. \é\gllseg the status of the specified tappet is
bStatus5 «  When the status of the specified tappet is True. \é\gllseg the status of the specified tappet is
bStatus6 «  When the status of the specified tappet is True. \é\gllseg the status of the specified tappet is
bStatus7 «  When the status of the specified tappet is True. \é\gllseg the status of the specified tappet is
bStatus8 «  When the status of the specified tappet is True. \é\;rl‘seg the status of the specified tappet is

n Timing Diagram

bEnable

bDone

bBusy

bError
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) 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 tappet data

transmission.

. Setting range
Name Function Data Type
b (Default Value)
: TAPPET_pos (pass in the
positive direction)
Specify the direction in which a : TAPPET_all (pass in both
ctt tappet point is passed so that SMC_CAMTAPPETTYPE positive and negative directions)
there will be an action then. : TAPPET neg (pass in the
negative direction)
(TAPPET_pos)

: TAPPETACTION_on (switch to
ON)

: TAPPETACTION_ off (switch to
OFF)

cta Specify the action when the SMC_CAMTAPPETACTION | 2: TAPPETACTION inv (Invert)
tappet point is passed.

: TAPPETACTION_time (be ON
for a period of time and then
switch to OFF.)

(TAPPETACTION_on)
Specify the delay time before the Positive or 0
dwDelay tappet changes to ON under DWORD
TAPPETACTION_time mode. (0)
For how long the tappet is ON Positive or 0
dwDuration | under TAPPETACTION_time DWORD
mode. (0)
Positive, negative or 0
iGrouplD Specify the track ID of the tappet. INT )
Positive, negative or 0
X Tappet position LREAL
(0)
Positive or 0
dwActive The internal variable DWORD 0)

° Function
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] The instruction allows users to watch the states of eight tappets. The tappet number range for iTracklD1~8 is 0~512.
If the setting is outside the range, the instruction will report an error, which indicates that the output status is disabled.

n After bEnable changes to False, the instruction will not update the states of tappets anymore and then outputs will
maintain current tappet states.

° Troubleshooting

n 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.

° Programming Example

[ The example explains the action principle for CamReadTappetStatus.

n Input 1 for iTracklD1, 2 for iTrackiD2, 50 for iTrackID3, 4 for iTracklD4, 3 for iTrackID7. No tappet numbers for iTracklD4,
iTrackID6 and iTrackID8 are given and thus there will be no actions on these tappets.

MC_MoveVelocity_0 MC_CamTableSelect_0
_l]:‘l'-l]z MC_MoveVelocity MC_CamTableSelect
Mester —HRxis InVelocity m Master Done
=|Execute Busy ~ IEREE Slave Busy
200 —|Velocity CommandRborted CamTable Error
300 —Acceleration Error FAL Execute ErrorID — [SHC_NO_ERR
300 —Deceleration ErrorID SMC_NO_ERR Periodic CamTableID — CamID
10000 —{Jerk Masterkbsolute
1 —|Direction Slavelbsolute
MC_CamIn_0 DMC_CamReadTappetStatus_0
_H:ILH: MC CamIn ﬁ DMC CamReadTappetStatus
Master —HMaster InSync = MC_CamIn_0.Tappets —ATappets bValid
Slave —H51ave Busy = RUE pii g = bEnable bBusy
=|Execute CommandAborted = 1 —|iTrackID1 bError
|I|—M.asteroffset Errorm= 2 —iTrackID2 ErrorID
[0 ]-5lavedffset ErrorID |- 50 —{iTrackID3 bStatusl
1 —|MasterScaling EndOfProfile m= [Ryhis |I| —iTrackID4 bStatus2
1 —{SlaveScaling Tappets [— 4 —iTrackIDs bStatus3
0 —{StartMode [0 ]-{iTrackiDe bStatusd
CamID —CamTableID 3 —iTrackID7 bStatusb
[ o ]velocityDiff § —{iTrackIDg bStatusé
[ ®  ]-acceleratien bStatus’7
II' —|Deceleration b3tatusB
o ]qerk
[ o |- TappetHysteresis

n Tappets Setting
Track ID X positive pass  negative pass

& 1
& 0 invert switch OFF
o 80 switch OFF switch OFF
& 2
m 180 invert nong
L+ 50
& 80 switch ON switch OFF
& 3
m 300 invert nang
& 4
& 2770 switch ON switch OFF
&
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n Timing Diagram

Master Position 180 ;

DMC_CamReadTappetStatus

bEnable

bValid

bBusy

g

bStatus2 i i

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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2.3.2.9 DMC_CamReadTappetValue

° Supported Devices: AX-308E, AX-364E

DMC_CamReadTappetValue reads the data of one single tappet.

FB/FC Instruction

Graphic Expression

FB DMC_CamReadTappetValue

CamTable
Master
bEnable
iTracklD

DMC_CamReadTappetValue
bvalid
bBusy
bError|
ErrorlD
IrMasterPos
PositiveMode|
NegativeMode|

ST Language

DMC_CamReadTappetValue_instance(
bEnable : =,
CamTable : =,
Master: =,

iTracklD: =,

bValid =>,

bBusy =>,

bError =>,

ErrorlD =>,
IrMasterPos =>,
PositiveMode =>,
NegativeMode =>) ;

° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is enabled True/False
bEnable when bEnable changes from BOOL (True) -
False to True.
i 1~512
iTrackip | SPecify the ID of the Track INT When bEnable is True.
to be read. (0)
° Outputs
Name Function Data Type Output range (Default Value)
) True when the outputs are
bValid valid. 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 ) DMC_ERROR
ErrorlD an error occurs. Refer to DMC_ERROR'"
Appendix for error code (DMC_NO_ERROR)
descriptions.
The tappet position which is
I'MasterPos | SOrresponded to .rr.1aster LREALJO0..7]1 Positive, negative or 0 (0)"
axis position (Unit: user
unit)
0: TAPPETACTION_none
Specify the mode for the 1: TAPPETACTION_on
PositiveMode | [@PPet point when it is DMC_CAMTAPPETACTIONO..7]2 2: TAPPETACTION_off
passed in the positive 3: TAPPETACTION_inv
direction. 4: TAPPETACTION_time
(TAPPETACTION_none)
0: TAPPETACTION_none
Specify the mode for the 1: TAPPETACTION_on
NegativeMode | {@PPet point when it is DMC_CAMTAPPETACTIONO..7]2 2: TAPPETACTION_off
passed in the negative 3: TAPPETACTION_inv
direction. 4: TAPPETACTION_time
(TAPPETACTION_none)
*Note:
1. DMC_ERROR: Enumeration (ENUM)
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.

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bError turns to True.
bValid . When bEnable turns to True. When bEnable turns to Ealse
bBusy . When bEnable turns to True. When bError turns to True.
bError ; ;
. Wher.1. an error occurs in the; exec.utlon When bEnable turns to False.
ErrorlD conditions or input values for the instruction.

n Timing Diagram
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bEnable

bDone

bBusy

bError

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

CamTable The specified cam table MC_CAM_REF™ MC_CAM_REF

When bEnable turns to True.

Master The referae)'(}ge master AXIS_REF_SM3? AXIS_REF_SM3

*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

n A tappet 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.

n 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

n See the meanings of the modes in the following table.

Mode Function Action
TAPPETACTION_none No action The tappet does not take an action when the master axis passes the point.
TAPPETACTION_on ON The tappet is enabled when the master axis passes the point.
TAPPETACTION_off OFF The tappet is disabled when the master axis passes the point.
TAPPETACTION_inv Invert The tappet status is inverted when the master axis passes the point.
TAPPETACTION time ON m:r;r:zirzgistﬁrnzx(i)slzﬁ):ésses the point, the tappet is ON for a set period of

° Troubleshooting

] When an error occurs during the execution of the instruction, bError will change to True. Refer to ErrorID (Error Code)
to address the problem.

° Programming Example

] 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.
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DMC_CamReadTappetValue_ 0
TEUE DMC CamReadTappetValue

11 EN ENO|——

Cam —3CamTable bValid -

Master —SMaster bBusy —

—bEnable bError [~

2 —|iTrackID ErrorID -

lrMasterPos —

PozitiveMode [~

HegativeMode —

u Setting tappet points

Track D X positive pass  negative pass
& 1
& 80 switch OFF switch OFF
& 2
& 50 switch OM switch OFF
m 180 nonge invert
- 50
& 60 switch ON switch OFF
&
"$ IrMasterPos ARRAY [0..7] OF LREAL
"$ IrMasterPos[0] LREAL 50
R IrMasterPos[1] LREAL 180
"$ IrMasterPos[2] LREAL 0
*$ IrMasterPos[3] LREAL 0
"$ IrMasterPos[4] LREAL 0
"$ IrMasterPos[5] LREAL 0
"$ IrMasterPos[6] LREAL 0
R$ IrMasterPos[7] LREAL 0
"$ PositiveMode ARRAY [0..7] OF DMC_CAMTAPPETACTION
F$ PositiveMode[0] DMC_CAMTAPPETACTION TAPPETACTION_on
"$ PositiveMode[1] DMC_CAMTAPPETACTION TAPPETACTION_none
*$ PositiveMode[2] DMC_CAMTAPPETACTION TAPPETACTION_none
R$ PositiveMode[3] DMC_CAMTAPPETACTION TAPPETACTION_none
*$ PositiveMode[d] DMC_CAMTAPPETACTION TAPPETACTION_none
*$ PositiveMode[s] DMC_CAMTAPPETACTION TAPPETACTION_none
F$ PositiveMode[g] DMC_CAMTAPPETACTION TAPPETACTION_none
"o PositiveMode[7] DMC_CAMTAPPETACTION TAPPETACTION_none
"$ NegativeMode ARRAY [0..7] OF DMC_CAMTAPPETACTION
"$ NegativeMode[0] DMC_CAMTAPPETACTION TAPPETACTION_off
*$ NegativeMode[1] DMC_CAMTAPPETACTION TAPPETACTION_inv
"$ NegativeMode[2] DMC_CAMTAPPETACTION TAPPETACTION_none
"$ NegativeMode[3] DMC_CAMTAPPETACTION TAPPETACTION_none
"$ NegativeMode[4] DMC_CAMTAPPETACTION TAPPETACTION_none
"# NegativeModel[5) DMC_CAMTAPPETACTION TAPPETACTION_none
"#$ NegativeMode[6] DMC_CAMTAPPETACTION TAPPETACTION_none
"$ NegativeMode[7] DMC_CAMTAPPETACTION 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
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2.3.2.10 DMC_CamWriteTappetValue

° Supported Devices: AX308E, AX-364E

DMC_CamWriteTappetValue modifies the tappet data for the specified existing track.

FB/FC Instruction

Graphic Expression

FB |DMC_ CamWriteTappetValue

DIC_CamWriteTappetvValue

bDon

bErTo!
dwErorDD|

ST Language

DMC_CamWriteTappetValue_instance(

CamTable : =,
bExecute : =,
iTracklD: =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>) ;
° Inputs
Setting Value G
Name Function Data Type Tlmlngf;fto LELO
(Default Value) Effect
The instruction is
True/False
bExecute run when BOOL -
bExecute changes (True)
from False to True.
Specify the Track
. ID where the 1~512 When bExecute
iTrackiD ; INT turns from False to
tappet data is to (0) True
be modified. :
The master axis
position of the . Positive, negative or 0 When bExecute
IrMasterPos . o LREALJ[0..7]1" turns from False to
tappet point (Unit: (-1) True
user unit) .
Specify the mode 0: TAPPETACTION_none
PositiveMode | o the tappet point | i cAvTAPPETACTION[0.7] | | TAPPETACTION on tvfﬁli”fﬂf_nxi‘;’ffe to
when it has - 2: TAPPETACTION_ off True.
passed in the 3: TAPPETACTION_inv
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Setting Value G
Name Function Data Type TlmlrI;gf;f to Take
(Default Value) ect
positive direction. 4: TAPPETACTION_time

(TAPPETACTION_none)

0: TAPPETACTION_none
Specify the mode 1: TAPPETACTION_on

for the tappet point . When bExecute
NegativeMode | when it has DMC_CAMTAPPETACTIONIO..7]" 2: TAPPETACTION_off turns from False to
passed in the 3: TAPPETACT'ON_|nV True_
negative 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.

° Outputs
Name Function Data Type Output range (Default Value)
bDone When the output is valid. BOOL True/False (False)

bBus True when the instruction is BOOL True/False (False)
y triggered to run.

bError True when an error occurs. BOOL True/False (False)

Record the error code when an .
ErrorlD error occurs. Refer to Appendix for DMC_ERROR DMC_ERROR (DMC_NO_ERROR)

error code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

n 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.
bB When bExecute turns to True. . When bDone turns to True.
usy

. When bError turns to True.

When an error occurs in the execution conditions
bError or input values for the instruction. When bExecute turns from True to False.

n Timing Diagram
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Execute

Done

Busy

Error

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable | 'nespecified |y oAy REF MC_CAM_REF When bExecute is True.
cam table

*Note: MC_CAM_REF (FB): The basic CAM

° Function

n 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.

n One tappet table has multiple tappet tracks.

n 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.

n The Tappet Track
. One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet points.
n The Tappet

. One tappet point includes the Track ID of the tappet track where the tappet point is, the master axis position
corresponding to the tappet point, the positive passing mode and the negative passing mode.

See the modes and their meanings in the following table.

Mode Function Action
TAPPETACTION none No action The tappet switch does not take an action when the master axis passes
- the point.
TAPPETACTION_on ON The tappet switch is enabled when the master axis passes the point.
TAPPETACTION_off OFF The tappet switch is disabled when the master axis passes the point.
TAPPETACTION inv Invert ggﬁ] ttappet switch status is inverted when the master axis passes the
TAPPETACTION time ON Wh.en 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

n 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.
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Programming Example

[ The example explains the action principle for DMC_CamWriteTappetValue by writing the tappet data of Track ID 1.

n Initial setting for tappet points
Track ID ¥ positive pass  negative pass
] 1
] 100 switch ON switch OFF
) 500 switch OFF switch OFF
& 1000 switch ON switch OFF
& 7
m 000 invert none
& 2
i} 0 switch ON switch OFF
L
n Function block setting
DMC CamWriteTappetWValue 0
TRUE DMC CamWriteTappetValue
11 EN END
CamREF —=CamTable bDone —
—kExecute bBusy —
uiTrackID —{iTrackID bError —
lrMasterPos — lrMasterPos dwErrorID —
PM — PositiveMode
NM —NegativeMode
[ Input 1 for uiTracklD. Refer to the figure below for the setup of IrMasterPos, PositiveMode and NegativeMode.
= @ IrMasterPos 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[S] LREAL 0
# IrMasterPos[6] LREAL 0
@ IrMasterPos[7] LREAL 0
= # PM ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE...
# PM[0) DMC_CAMTAPPETACTION TAPPETACTION_on
& PM[1] DMC_CAMTAPPETACTION TAPPETACTION_off
& PM[2] DMC_CAMTAPPETACTION TAPPETACTION_inv
® PM[3] DMC_CAMTAPPETACTION TAPPETACTION_none
@ PM[4] DMC_CAMTAPPETACTION TAPPETACTION_none
& PM[5] DMC_CAMTAPPETACTION TAPPETACTION_ none
® PM[6] DMC_CAMTAPPETACTION TAPPETACTION_none
& PM[7] DMC_CAMTAPPETACTION TAPPETACTION_none
= & NM ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPFPE...
® NM[0] DMC_CAMTAPPETACTION TAPPETACTION_off
& NM[1] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[2] DMC_CAMTAPPETACTION TAPPETACTION_inv
& NM[3] DMC_CAMTAPPETACTION TAPPETACTION_none
% NM[4] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[S] DMC_CAMTAPPETACTION TAPPETACTION_none
& NM[6] DMC_CAMTAPPETACTION TAPPETACTION_none
& NM[7] DMC_CAMTAPPETACTION TAPPETACTION_none

n The tappet table before the function block is run

Track ID

Master axis position Direction

Passing mode

1

100 Negative

TAPPETACTION_off
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Track ID Master axis position Direction Passing mode

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

u 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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2.3.2.11 DMC_CamAddTappet
° Supported Devices: AX308E, AX-364E

DMC_CamAddTappet adds a new tappet track at the end of the tappet table.

FB/FC Instruction Graphic Expression

DIC_CamAddTappet

FB DMC_CamAddTappet

=

ST Language

DMC_CamAddTappet_instance(
CamTable : =,
bExecute : =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,

bBusy =>,

bError =>,

ErrorlD =>,
iTracklD =>) ;

° Inputs

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

The instruction is run

bExecute when bExecute BOOL True/False }
changes from False (True)
to True.

The master axis
IrMasterPos position of the tappet LREALI[O..71 Positive, negative or 0 (-1)
point (Unit: user unit)

When bExecute turns
from False to True.
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
0: TAPPETACTION_none
Specify the mode for DMC GAM 1: TAPPETACTION_on
posttvoce | 1 36PStpont uhen | ppppeTacion | 2 TAPETACTONof | When et
oaitioe Sirection [0..7] 3: TAPPETACTION_inv :
P ' 4: TAPPETACTION_time
(TAPPETACTION_none)
0: TAPPETACTION_none
Specify the mode for DMC CAM 1: TAPPETACTION_on
NegativeMode ItthI(: ts;spse;dpi?:r;:]\évhen TAPPET_A(:)TION 2 TAPPETACTION_.off V\f/rhoer;] gg);iﬂg?r:ﬂgns
neqative direction [0..7] 3: TAPPETACTION_inv .
9 ' 4: TAPPETACTION_time
(TAPPETACTION_none)
*Note:

One tappet track can be set with multiple tappet points. Maximum 8 tappet points can be written for one tappet track via the
function block.

° Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is BOOL True/False (False)
completed.
bBusy True when the instruction is BOOL True/False (False)
triggered to run.
bError True when an error occurs. BOOL True/False (False)

Record the error code when an
ErrorlD error occurs. Refer to Appendix for DMC_ERROR’ DMC_ERROR (DMC_NO_ERROR)
error code descriptions.

The Track ID of the new tappet

iTracklD INT 1~512
track
*Note: DMC_ERROR: Enumeration (ENUM)
n Output Update Timing
Name Timing for shifting to True Timing for shifting to False

. When bErroris True.

bDone . When the instruction is completed. . When bExecute turns to False.
. D When bDone is True.
bBusy . When bExecute is True. . When bErroris True.

. When an error occurs in the execution
bError conditions or input values for the instruction. ¢ When bExecute turns from True to False
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n Timing Diagram

Execute

Daone

Busy

Errar

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable Tf;;p; %F:d MC_CAM_REF MC_CAM_REF When bExecute changes to True.

*Note: MC_CAM_REF (FB): The basic CAM.

° Function

n 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.

n The tappet track

. One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet points.

n The tappet

. One tappet point includes the Track ID of the tappet track where the tappet point is, the master axis position
corresponding to the tappet point, the positive passing mode and the negative passing mode.

See the modes and their meanings in the following table.

Mode Function Action
TAPPETACTION none No action The tappet switch does not take an action when the master axis passes
- the point.
TAPPETACTION_on ON The tappet switch is enabled when the master axis passes the point.
TAPPETACTION_off OFF The tappet switch is disabled when the master axis passes the point.
TAPPETACTION inv Invert ggﬁ] ttappet switch status is inverted when the master axis passes the
TAPPETACTION time ON Wh.en 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 and the axis stops running. Refer to ErrorID (Error Code) to address the problem.

Programming Example

The example explains the action principle for DMC_CamAddTappetValue by adding a new track of tappet points.
Initial setting for tappet points

¢eBoaoeaaa O

Track 10 by
1

100

S00

1000
7

7000
2

a

positive pass
switch ON
switch OFF
switch ON

invert

switch ON

negative pass

switch OFF
switch OFF
switch OFF

noneg

switch OFF

Function block setting

DMC CamfddTappet 0O

M0 DMC CamAddTappet
Nl EN B ENO——
CamREF —3 CamTeble blone —
—|bExecute bBuay [~
lrMasterPos —lrMasterPos bError —
PM — PositiwveMode dwErrorID —
HM —NHegativeMode iTrackID —

!
= & IrMasterPos 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[S] LREAL 0
$ IrMasterPos[6] LREAL 0
$ IrMasterPos[7] LREAL 0
= @ PM ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPFE...
# PM[0] DMC_CAMTAPPETACTION TAPPETACTION_on
® PM[1] DMC_CAMTAPPETACTION TAPPETACTION_off
#® PM[2] DMC_CAMTAPPETACTION TAPPETACTION_inv
# PM[3] DMC_CAMTAPPETACTION TAPPETACTION_none
® PM[4] DMC_CAMTAPPETACTION TAPPETACTION_none
# PM[5] DMC_CAMTAPPETACTION TAPPETACTION_none
# PM[6] DMC_CAMTAPPETACTION TAPPETACTION_none
& PM[7)] DMC_CAMTAPPETACTION TAPPETACTION_none
= & NM ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE...
$ NM[0] DMC_CAMTAPPETACTION TAPPETACTION_off
# NM[1] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[2] DMC_CAMTAPPETACTION TAPPETACTION_inv
# NM[3] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[4] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[5] DMC_CAMTAPPETACTION TAPPETACTION_none
& NM[6] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[7] DMC_CAMTAPPETACTION TAPPETACTION_none
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See the tappet table before 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
n 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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2.3.2.12 DMC_CambDeleteTappet

° Supported Devices: AX308E, AX-364E

DMC_CamDeleteTappet deletes the specified tappet track.

FB/FC Instruction Graphic Expression
DMC_CamDeleteTappet
—{CamTable bDonef—
FB DMC_CamDeleteTappet —1bExecute bBusyr—
—iTrackID bErrorf—
ErrorlDfF—

ST Language

DMC_CamDeleteTappet_instance(

CamTable : =,
bExecute : =,
iTracklD : =,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run when True/False
bExecute bExecute changes from False BOOL T -
to True. (True)
i 1~512
iTracklD Specify the ID of the track to INT When bExecute is True.
be deleted. (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.
bError True when an error occurs. BOOL True/False (False)
Record the error code when an .
ErrorlD error occurs. Refer to Appendix for DMC_ERROR DMC_ERROR (DMC_NO_ERROR)
error code descriptions.
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*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. . . When bErroris True.

bDone . When the instruction is completed. . When bExecute turns to False.

. When bExecute is True. . When bDone is True.
bBusy . When bErroris True.
bError «  When an error occurs in the execution «  When bExecute turns from True to False.

conditions or input values for the instruction.

ErrorlD

n Timing Diagram

Execute

Done

Busy

Error

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable Ti;(;r?]pg %F:d MC_CAM_REF MC_CAM_REF’ When bExecute changes to True.

*Note: MC_CAM_REF (FB): The basic CAM.

° Function

n 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.

n The tappet track
. One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet points.
n 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 The tappet svyitch does not take an action when the master axis
- passes the point.
TAPPETACTION_on ON The tappet switch is enabled when the master axis passes the point.
TAPPETACTION_off OFF The tappet switch is disabled when the master axis passes the point.
TAPPETACTION inv Invert 'Fl)'gie; ttappet switch status is inverted when the master axis passes the
TAPPETACTION time ON When thg mastgr 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

n 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.

° Programming Example

The example explains the action principle for DMC_CamDeleteTappet by deleting the specified track data from the tappet

table.
n Initial tappets setting
Track ID ¥ positive pass  negative pass
& 1
] 100 switch ON switch OFF
] 500 switch OFF switch OFF
] 1000 switch ON switch OFF
& 7
m 7000 invert none
& 2
& 0 switch ON switch OFF
&
n Function block setting
DMC_CamDeleteTappet_0
Mo DMC CamDeleteTappet
01 EN ENO——
CamREF —SCamTable bEDone [~
—bExecute bBusy —
T —iTrackID bError —
dwErrorID —
1
n See the tappet table before the function block is run
Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
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Track ID Master axis position Direction Mode
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

n 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
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2.3.2.13 DMC_CamReadPoint

] Supported Devices: AX308E, AX-364E

DMC_CamReadPoint reads the data of one single cam point.

FB/FC

Instruction

Graphic Expression

FB DMC_CamReadPoint

|

|

CamTable
bExecute
iCamPointNum

DMC_CamReadPoint

bDonep
bBusy
bErrorf—
ErrorIDF-
IrMasterPosk—
IrSlavePosf—
IrSlaveVvel -
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) ;

° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run when
bExecute bExecute changes from BOOL -
False to True.
iCamPointNum Spemfylthe number of the INT When bExecute is True.
cam point to be read.
° Outputs
Name Function Data Type Output range (Default Value)
True when the instruction is
bDone completed. BOOL True/False (False)
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Name Function Data Type Output range (Default Value)
bBusy True when the instruction is BOOL True/False (False)
triggered to run.

bError True when an error occurs. BOOL True/False (False)
Record the error code when an .

ErrorlD error occurs. Refer to Appendix DMC_ERROR DMC_ERROR (DMC_NO_ERR)
for error code descriptions.

IrMasterPos Z:i(: position of the cam master LREAL Positive, negative or 0 (0)
IrSlavePos ;—Qiz position of the cam slave LREAL Positive, negative or 0 (0)
IrSlaveVel ;—:i(: velocity of the cam slave LREAL Positive, negative or 0 (0)
IrSlaveAcc The accgleratlon of the cam LREAL Positive, negative or 0 (0)

slave axis

*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing
Name Timing for shifting to True Timing for shifting to False
. When bError turns to True.
bDone . When bExecute changes to True. . When bExecute turns to False.
bBusy . When bExecute changes to True. . When bError turns to True.
. When an error occurs in the execution
bError conditions or input values for the instruction. | ° When bExecute turns to False.

n Timing Diagram

bExecute

bDone

bBusy

bError

° Inputs/Outputs

Name Function Data Type

Setting Value

Timing to Take Effect

CamTable MC_CAM_REF

The specified

MC_CAM_REF’

When bExecute changes to True.
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cam table
*Note: MC_CAM_REF (FB): The basic CAM.
° Function
] 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. IrSlave Vel is the slave velocity that the cam point
corresponds to. IrSlaveAcc is the slave acceleration rate that the cam point corresponds to.
n If no data of the specified cam point exists, the output will show Infinity.
° Programming Example

1. Build a cam table: “Cam”.

® ¥ W A ) Segm.. min(P... max(P.. maxV._. max{A .
0 a 0 i]
] Poly5 i} 120 1.5120... 0.0328...
1] 120 120 1 0
& Polys 120 240 1 ol
& 240 240 1 0
& Poly5 240 360 1.512 0.0328...
3a0 360 0 a
[
i I —
[ —
// master position
o 2 A« B 100 120 140 il 200 220 240 260 2 300 320 340
1% S
o
0.
. L
oo mabter position [
lo. = 160 120 140 1 200 220 240 280 2 \SD 320 340,
loo2{E
-
75 : master position [}
DT 2 8 160 120 140 1 Wz 24 260 2 360 k> 340
s St S G

3. Set DMC_CamReadPoint_0.bExecute to True.

DMC_CamReadPoint_0.IrMasterPos: 240, DMC_CamReadPoint_0.IrSlavePos: 240,

Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam point to be read.

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_CamBeadPoint_0

CamPointNum —

EN

CamTable bDone
bExecute bBusy
iCamPointNum bError

DMC CamReadPoint
ENO

ErrorID
1rMasterPos
1rSlavePos
1r5laveVel
1rSlavelcc
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2.3.2.14 DMC_CamWritePoint
] Supported Devices: AX308E, AX-364E
DMC_CamWritePoint writes the data of one single cam point.
FB/FC Instruction Graphic Expression
DMC_CamWritePoint
CamTable bDonef—
bExecute bBusyf—
. . iCamPointMum bErrorf—
FB DMC_CamWritePoint IrMasterPos ErrorlDf—

IrSlavePos
Ir5lavelyel
Irslavefcc

ST Language

DMC_CamWritePoint_instance(

CamTable : =,
bExecute: =,
bCamChangedPoint: =,
IrMasterPos : =,
IrSlavePos : =,
IrSlaveVel : =,
IrSlaveAcc : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run when True/False
bExecute bExecute changes from BOOL -
(True)
False to True.
i 0~256
iCamPointNum SpeC|fy.the numbgr of the INT When bExecute is True.
cam point to be written. (0)
IrMasterPos Specify the po§ition of the LREAL Positive, negative or 0 When bExecute is True.
cam master axis (0)
IrSlavePos Specify the ppsmon of the LREAL Positive, negative or 0 When bExecute is True.
cam slave axis (0)
IrSlaveVel Specify the vglocity of the LREAL Positive, negative or 0 When bExecute is True.
cam slave axis (0)
IrSlaveAce Specify the accelgratlon of LREAL Positive, negative or 0 When bExecute is True.
the cam slave axis (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 an

ErrorlD error occurs. Refer to Appendix DMC_ERROR’ DMC_ERROR (DMC_NO_ERR)
for error code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. When bErrorturns to True.

bDone * When bExecute changes to True. . When bExecute turns to False.

bBusy . When bExecute changes to True. . When bError turns to True.

. When an error occurs in the execution

bError .

" . : : When bExecute turns to False.
conditions or input values for the instruction.

n Timing Diagram

bExecute

bDone

1

bBusy

bError

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable Ti;(;r?]ptz %F:d MC_CAM_REF MC_CAM_REF’ When bExecute changes to True.

*Note: MC_CAM_REF (FB): The basic CAM.

° Function

n 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
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data point (i.e. cam point coordinate positions). IrSlave Vel writes the slave axis velocity corresponding to the cam
data point and IrSlaveAcc writes the slave axis acceleration corresponding to the cam data point.

The data point information accessed in the cam table corresponds to different data according to different cam Data
Types. When DMC_CamWritePoint writes data, 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.

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.

Troubleshooting

Programming Example

1.

Ok wn

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.

Build a cam table: “Cam”.

master position

® Y ] Segm.. min(F..  maxP... max(V.. max(4
] 0
& Poly5 ] 120 1.5120... 0.0328...
& 120 120 0
-+ Polys 120 290 1 0
& 240 240 0
& Palys 240 360 1512 0.0328...
360 360 0
N B —
P ——
ey _—

master posréian [y

master position [y

T wal R

makter position [u]

—F-e!

Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam point to be written.
Input 300 for MasterPos, 250 for SlavePos, 2 for SlaveVel, 4 for SlaveAcc in the selected cam point data.

Set DMC_CamWritePoint_0.bExecute to True.

The data writing is completed when DMC_CamWritePoint_0.bDone changes from False to True.
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DMC CamWritePoint_0
DMC CamWritePoint
EN ENO——
Cam —SiCamTable bDone —
—1bExecute bBusy —
CamPointNum —iCamPointNum bError [~
MasterPos —lrMasterPos ErrorID
SlavePos —{lrSlavePos
SlaveVel —|lrSlaveVel
SlaveAcc —lrSlavelcc
6. After the writing is finished, the actual values for the cam table “Cam” are shown as below.
X Y Vv 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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2.3.2.15 DMC_ChangeMechanismGearRation

e Supported Devices: AX-308E, AX-364E

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 bBusyf—
. . —ludiInputRotation bErrorf—
FB DMC_ChangeMechanismGearRation —(udiOutputRotation ErrarIDf—
—{udiPulsePerRotation
—udiUnitsPerRotation
—AxisType
—IrModula

ST Language

DMC_ReadMotionState_instance(
Axis : =,

bExecute: =,

udilnputRotation: =,
udiOutputRotation: =,
udiPulsePerRotation: =,
udiUnitsPerRotation: =,

AxisType: =,
IrModulo: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>,) ;
e Inputs
Setting Value
Name Function Data Type (Default Timing to Take Effect
Value)
The instruction is run when True/False
bExecute bExecute changes from BOOL -
(False)
False to True.
. . o When bExecute is
udilnputRotation Specify the input of the UDINT Positive True and bBusy is
gearbox. (0) False.
. o When bExecute is
IrOutputRotation Specify the output of the LREAL Positive True and bBusy is
gearbox. (0) False.
udiPulsePerRotation | Specify how many pulses UDINT Positive When bExecute is
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Setting Value

Name Function Data Type (Default Timing to Take Effect
Value)
per rotation of the input end (0) True and bBusy is
of the gearbox. False.

(Unit: pulses/ rotation)

Specify how many units the When bExecute is

udiUnitsPerRotation terminal .actuator travels UDINT Positive True and bBusy is
per rotation of the output (0) False
end of the gearbox ;
0: rotary When bExecute is
AxisType Specify the axis type. SMC_MOVEMENTTYPE* 1: linear True and bBusy is
(rotary) False.
Specify how many units per Positive When bExecute is
IrModulo ; . . LREAL True and bBusy is
rotation of the rotation axis. (0)
False.
*Note: SMC_MOVEMENTTYPE: Enumeration (ENUM)
e 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 an
ErrorlD error occurs. Refer to Appendix DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
for error code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False

. L D 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 in the execution «  When bExecute turns from True to False.
conditions or input values for the (Error Code is cleared)

ErrorlD instruction. (Error code is recorded)

n Timing Diagram
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bE e cute

bDone

bBusy

. |
J—_\

bError

e Inputs/Outputs

Name Function Data Type

Setting Value

Timing to Take Effect

Axis Specify the AXIS_REF_SM3*
axis. - -

AXIS_REF_SM3

When bExecute is True and bBusy is False.

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

e Function

udiOutputRotation

/

?//x
N\

udilnputRotation

udiPulsePerRotation

udiUnitsPerRotation

n DMC_ChangeMechanismGearRation modifies the ratio between user units and pulses, axis type and user units per

rotation of the rotary axis.

n 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.

e Troubleshooting

[ The instruction can be run only when the state machine is power_off. Refer to ErrorID (Error Code) to address the
problem if an error occurs during the instruction execution.

e Programming Example
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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

IoConfig_Globals.SM_Drive_ETC_Delta_ASDA_A2 —jAxis

=bExecute

1 —judiInputRotation

2 —judiOutputRotation
10000 —judiPulsePerRotation
20000 —{udiUnitsPerRotation

0 —AxisType
360 —jlrModulo

DMC_ChangeMechanismGearRation

bDone
bBusy
bError
ErrorlD
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2.3.2.16 DMC_ReadMotionState
e Supported Devices: AX-308E, AX-364E
DMC_ReadMotionState reads the behavior state of the axis in motion.
FB/FC Instruction Graphic Expression
DMC_ReadMotionState
—{Axis bvalid
—bEnable bBusy
—{Source bError
FB DMC_ReadMotionState SIed

bConstantVelogty
bAccelerating
bDecelerating
bDirectionPositive
bDirectionNegative

T TTTTTT

ST Language

DMC_ReadMotionState_instance(
Axis : =,

bEnable : =,

Source : =,

bValid =>,

bBusy =>,

bError =>,
bConstantVelocity=>,
bAcclerating =>,
bDecelerating =>,
bDirectionPositive =>,
bDirectionNegative =>,) ;

e Inputs
Name Function Data Type Setting Value Timing to Take Effect
(Default Value)

The instruction is enabled True/False

bEnable | when Enable changes from BOOL (False) -
FALSE to TRUE.
Select the data source.
Commanded: instruction- DMC 0: dmcCommandedValue When bEnable turns to True

Source | specified value. SOURCE* (0) 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
b (Default Value)
bValid True when the axis stops and the velocity BOOL True/False (False)
reaches O.
bBusy True when the instruction is triggered to run. BOOL True/False (False)
bError Trug when.an error occurs in execution of BOOL True/False (False)
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.
bConstantVelocity Shows that the current velocity is constant. BOOL True/False (False)
bAccelerating Shows tha.t the ab§olute value of the current BOOL True/False (False)
velocity is increasing.
bDecelerating Show§ that the absplute value of the current BOOL True/False (False)
velocity is decreasing.
bDirectionPositive .Shows. 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)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. «  When bEnable is True and the axis When bEnable turns to False.
bValid motion state can be read. When bError turns to True.
. When bEnable turns to False.
bBusy ' When bEnable is True. When bError turns to True.
bError «  When an error occurs in the
execution conditions or input values When bEnable turns to False. (The error
for the instruction. (Error code is code in ErrorID is cleared.)
ErrorlD recorded)
. . When the current velocity is When bEnable is True but the velocity is
bConstantVelocity constant. not constant.

bAccelerating

. When the absolute value of the
current velocity is increasing.

When bEnable is True but the velocity does
not increase.

bDecelerating

. When the absolute value of the
current velocity is decreasing.

When bEnable is True but the velocity does
not decrease.

bDirectionPositive

. 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

. When the current position is
decreasing.

When bEnable is True and the direction of
motion is not negative.

When bEnable is True and the axis does
not move any more.
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n Timing Diagram

bEnable

bBusy

bValid |

bError

ErrorID

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Speaf:g the AXIS_REF_SM3* AXIS_REF_SM3 | When bEnable is True and bBusy is False.

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

e Function

[ DMC_ReadMotionState reads the behavior state of the axis in motion (i.e. acceleration/deceleration, constant velocity,
positive/negative direction of motion).
n When the velocity is 0, the output bConstantVelocity changes to True.

e Troubleshooting

n When an error occurs during the execution of the instruction, bError will change to True. Refer to ErrorID (Error
Code) to address the problem.

e Programming Example

[ The example shows the motion behavior that MC_ReadMotionState reads MC_MoveVelocity and MC_Stop.
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MC Power 0

TRUE MC Power
[ EN B ENO
IoConfig Globals.SM Driwve ETC Delta ASDA A2 —SAwis Status
Enable bRegulatorRealState
bRegulatorOn bDriveStartRealState
bDriveStart Busy
Error
ErrorID

MC MoveVelocity 0

MC MowveVelocity
EN - ENO——
IoConfig Globals.5M Drive ETC Delta ASDA A2 —Hnxis InVelocity —
—JExecute Busy [~
300 —|Velocity CommandRborted —
100 —jAcceleration Error—
100 —Deceleration ErrorID—
—|Jerk
MC_DIRECTION.positive —Direction
MC_Stop_0
MC Stop
[ EN - ENO——
ToConfig_Globals.SM Drive ETC Delta_ ASDA AZ —Saxis Done —
—|Execute Busy —
100 —Deceleration Error —
—|Jerk ErrorID
IMC ReadMotionState_ 0
DMC ReadMotionState
EN B ENO——
IoConfig Globals.SM Drive ETC_Delta ASDA AZ —SAwis bvalid —
—|bEnable bBusy [~
—|Source bError [~
Errorld—
bConstantVelocity [~
bAccelerating —
bDecelerating —
bDirectionPositive —
bDirectionNegative —

Timing Diagram
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DMC_ReadMotionState

Velocity

300

MC_MoveVelocity P
Execute —‘

InVelocity

Busy

Aborted

Error

MC_Stop

Execute | —‘
Done | —I
Busy

Error

T |
e [ |
N

bBusy

bConstantVelocity H

bAccelerating

bDecelerating

bDirectionPositive

bDirectionNegative

When bvalid and bBusy change to True after DMC_ReadMotionState has started, it indicates that the motion
state can be read.

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.

When the axis reaches the specified target velocity, the instruction maintains a constant velocity,
bAccelerating changes to False and bConstantVelocity changes to True.

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.

When the velocity of the axis reaches 0, bDecelerating and bDirectionPositive change to False and
bConstantVelocity changes to True.

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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2.3.2.17 DMC_AxesObserve

e Supported Devices: AX-308E, AX-364E

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 bEnabled
Slave binvalidp—
FB DMC_AxesObserve bEnable bBusy
iReferenceType IrDeviatedValue
—bRotarySelectDeviation bErrorf—
—IrPermittedDaviation ErrarlDf—

ST Language

DMC_AxesObserve_instance(

Master : =,
Slave : =,
bEnable : =,
iReferenceType : =,
bRotarySelectDeviation: =,
IrPermittedDeviation : =,
bEnabled =>,
blnvalid=>,
bBusy =>,
IrDeviatedValue=>,
bError =>,
ErrorID =>);
e Inputs
Name Function Data Type Setting Value Timing to Take Effect
(Default Value)
The instruction is run when True/False
bEnable bEnable changes from False BOOL Fal -
to True. (False)
0: Command position
iReferenceType | Specify the position type. INT 1: Actual position When bEnable is True.
(0)
Specify the shorter or longer
bRotarvSelect distance between axes. The True/False .
rys parameter is valid only when BOOL When bEnable is True.
Deviation (False)
the master axis and slave
axis are both rotary axes.
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Name Function Data Type Setting Value Timing to Take Effect
(Default Value)
. Specify the permitted .
IrPerranted deviation between the two LREAL Positive or 0(0) When bEnable is True.
Deviation
axes.
e Outputs
Output range
Name Function Data Type
b (Default Value)
bEnabled True when the instruction outputs are valid. BOOL True/False (False)
blnvalid True when the difference between the two BOOL True/False (False)
axes exceeds the allowed value.
bBusy True when the instruction is triggered to run. BOOL True/False (False)
. Positive, negative or 0
IrDeviatedValue The error value between the two axes LREAL )
bError True when an _error —oceurs during BOOL True/False (False)
instruction execution.
ErrorD :Qdficatest the Aerror nge |ff an error occuzjs. OMC ERROR' DMC_ERROR
efer to Appendix for error code |
descriptions. (DMC_NO_ERR)

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When bErrorturns to True.

® \When bEnable turns to False.

bEnabled ® \When bEnable turns to True.

® \When bEnable turns to True.

binvalid e When the difference between the two
axes exceeds the allowed value.

® \When bErrorturns to True.

® \When bEnable turns to False.

® \When bErrorturns to True.

bBusy ® \When bEnable turns to True.
® \When bEnable turns to False.
IrDeviatedValue ® \When bEnable turns to True. * g\t/:s: bEnabie turns to False, the data update
bError ® When an error occurs in the execution
conditions or input values for the ® When bEnable turns to False.
ErrorlD instruction.

e Timing Diagram
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bE nable

bE nabled

blnwvalid

Busy

E rror

IrDeviated\Value

1 1
' '
w eeg -

e

e 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.

e Function

n 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.

n It is 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.

n 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.

n 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.

n Calculation of IrDeviatedValue

Master axis Slave axis Calculation method
mode mode
Linear axis Linear axis
Rotary axis Linear axis IrDeviatedValue (Error between axes) = Master axis position — Slave axis position
Linear axis Rotary axis
IrDeviatedValue (Error between axes) = Master axis position — Slave axis position
IrDeviatedValue (Error between axes) = Distance per rotation— (Master axis position —
Rotary axis Rotary axis Slave axis position)
IrDeviatedValue outputs the value of the longer or shorter distance according to the
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Master axis
mode

Slave axis
mode

Calculation method

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

n When an error occurs during the execution of the instruction, see the error code in ErroriD to confirm the current

error state.

Programming Example

] The example illustrates the behavior performed by DMC_AxesObserve when both the master and slave axes are

rotary axes with t

he cycle of 360.

TRUE

DMC_Axeslbserve_0

DMC AxesObserve

[

o

Mester ——|Master
Slave —=5lave

EN ENO
bEnabled
bInvalid

E —bEnable bBusy
—|iBeferencelype lrDeviatedValue
—bRotarySelectDeviation bError

100 —lrPermittedDeviation ErrorlD

MC_MowveVelocity 0

MC_MoveVelocity

MC_MoveVelocity 1

MC_MoveVelocity

=

I EN ENO
Master —Saxis InVelocity
—Execute Busy
V_Master —(Velocity Commandfborted
100 —jAcceleration Error
100 —Deceleration ErrorID
1000 —Jerk
—Direction

Slave —Axis

V_Slave —|Velocity

EN EHNC
InVelocity

—Execute Busy
CommandAborted

100 —jAcceleration Error
100 —Deceleration ErrorID

1000 —Jerk

—Direction

= Timing Diagram
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Position

Master

Slave

MC_AxesObserve

bE nable J

bRotaryShorterDeviation

blnwvalid

iDeviatedValue . ——— | | =11 |

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 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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2.3.2.18 MC_PositionLag

e Supported Devices: AX-308E, AX-364E

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
—{&xis bOutOfRangef—
' — bEnable bBusyf—
FB DMC_PositionLag —estopMode bErrorl—
—{fMaxPositionLag ErrorIDf—
—{fSetActTimeLagCycles IrPosLagb—
ST Language
DMC_PositionLag_instance(
Axis: =,
bEnable : =,
eStopMode : =,
fMaxPositionLag : =,
fSetActTimeLagCycles : =,
bOutOfRange=>,
bBusy =>,
bError =>,
ErrorlD =>,
IrPosLag =>);
e Inputs
Name Function Data Type Setting Value Timing to Take Effect
(Default Value)
The instruction
i run when True/False
bEnable bEnable BOOL -
(False)
changes from
False to True.
0: SMC3_PCL_OFF
Specify the stop 1: SMC3_PCL_DISABLE
eStopMode mode for axis SMC3_CheckPositionLag | 2. SMC3_PCL_HALT When bEnable and
motion when the Mode 3: SMC3 PCL ENABLE bBusy are True.
lag error occurs. : — —
(SMC3_PCL_OFF)
Specify the Positive or 0 When bEnable and
fMaxPositionLag maximum lag LREAL 0) bBusy are True.
error value.
Specify the la -
fSetActTimeLagCyl cyclo botween LREAL rostveor® Ppion bEnable and
GACtlIMELagLycies | command value (3) bBusy are True.
and actual
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Name Function Data Type Setting Value Timing to Take Effect
(Default Value)
value.
e Outputs
Output range
Name Function Data Type
b (Default Value)
bOutOfRange True when Langr\n/aeIL(ja;(ceeds the Setting BOOL True/False (False)
bBusy True when the |ns:Lunct|on is triggered to BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
When a command error occurs, record the c o
error code. For the detailed description of . DMC_ERROR
ErroriD the error code, refer to the appendix of the DMC_ERROR (DMC_NO_ERROR)
manual.
. Positive or 0
IrPosLag Contains current LagError value LREAL 0)

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bOutOfRange ® True when LagTime exceeds the setting | ® When bEnable turns to False.
value.
bBusy ® When the instruction is being run. ®  When bErrorturns to True.
bError * Whef‘.a“ error oceurs In the execution ® When bEnable turns to False. (Error code is
conditions or input values for the cleared.)
ErrorlD instruction. ’

e Timing Diagram

bEnable

bOutOfRange

bBusy

bErrar

e Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Axis Speacig 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.

e Function

n Explanation of eStopMode
ENUM ENUM Name
0 SMC3_PCL_OFF
1 SMC3_PCL_DISABLE
2 SMC3_PCL_HALT
3 SMC3_PCL_ENABLE

. SMC3_PCL_OFF: When LagError is out of the allowed range, the axis is still running.
. SMC3_PCL_DISABLE: When LagError is out of the allowed range, the axis parameter bRegulatorOn changes

to False.

. SMC3_PCL_HALT: When LagError is out of the allowed range, the axis parameter bDriveStart changes to False.

. SMC3_PCL_ENABLE: When LagError is out of the allowed range and the axis stops, there are no change for
bRegulatorOn and bDriveStart states.

Calculation and Judgement of Lag Error

. | (fActPosition + fSetActTimeLagCycles * [Task cycle time] * fActVelocity — fSetPosition) | > fMaxPositionLag

. fSetActTimeLagCycles sets the lag cycle between the command value and actual value. The bigger the
difference between the set lag cycle and actual lag cycle, the more likely the lag error will occur due to the error
between the command position and actual position.

When LagError is out of the range, bOutOfRange will change to True and the axis will perform corresponding action

based on the setting of eStopMode.

e 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 Programming Example

The example illustrates how to observe the position lag state and modify the position lag parameters via
DMC_PositionLag.

TRIE

DMC_PositionLag_0

5M_Drive_ETC Del

ta_ASDA A2 —Axis
=bEnable
—leStopMode
—|fMaxFosit

[ 8 |-|fSethctTi

DMC_PositionLag

bOutOfRange

bError
ionLag dwErrorID

meLagCycles lrPosLag— [ o |

bBusy

354




AX-Series Motion Controller Instructions Manual Chapter 2

n Timing Diagram
DMC_PositionLag —_—

eStopMode opa

fiaxPositonlag

bOutOfRange

iy rolEnys

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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2.3.2.19 DMC_SetTorqueLimit

e Supported Devices: AX-308E, AX-364E

DMC_SetTorqueLimit sets the maximum torque of an axis.

FB/FC Instruction Graphic Expression
DMC_SetTorgueLimit
—{ Az bDonep—
FB DMC_SetTorqueLimit —bExecute bBusyf—
—IrMaxTorgue bErrorg—
ErrarlDf—

ST Language

DMC_SetTorqueLimit_instance(
Axis: =,

bExecute : =,
IrMaxTorque : =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorID =>);
e Inputs
Name Function Data Type Setingliole Timing to Take Effect
(Default Value)
The instruction is run
bExecute when bExecute BOOL True/False -
changes from False to (False)
True.
IrMaxTorque rated torque. LREAL Positive or 0(0) and the output bBusy is
. False.
(Unit: Nm)
e Outputs
Output range
Name Function Data Type
b (Default Value)
bDone True when the setting is done. BOOL True/False (False)
bBusy ;I'urge when the instruction is triggered to BOOL True/False (False)
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Output range
Name Function Data Type
L (Default Value)
bError True when an error occurs. BOOL True/False (False)

When a command error occurs, record

ErrorlD the error code. For the detailed | py\» proR* | DMC_ERROR(DMC_NO_ERROR)
description of the error code, refer to the

Appendix of the manual

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When bExecute turns to False.

bDone e  When the setting is completed. ®  bDone will change to False after remaining
True for one period when bExecute is False

but bDone changes to True.

® \When bDone turns to True.

bBusy ® When bExecute turns to True.
® \When bErrorturns to True.
bError ° Whe’.‘.a” error occurs in the execution ® When bExecute turns from True to False.
conditions or input values for the (Error code is cleared.)
ErrorlD instruction. ’

e Timing Diagram

bExecute

bDone

bB usy

bE rror

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spea(ig 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.

e Function
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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.

DMC_SetTorqueLimit can be used to set the maximum torque of an axis with the unit: Nm.

DMC_SetTorqueLimit can be used only in CSP or CSV mode

e 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 Programming Example

The example illustrates how to use DMC_SetTorqueLimit.

DMC_SetTorguelimit 0O

TRUE DMC_SetTorguelimit
If 1
IJII.I

SM Drive ETC_Delta ASDA RAZ —HAnxis blone =~

ol —bExecute bBusy =
T lrMaxTorque bError =

dwErrorID — |DMC_NO _ERR

Timing Diagram

. g St
Axis :

Poston /
Velocity S/ \A

OO S
Torque h 1 |_|
OMC_5etTorguelimit . :
Exscute
OO OO UUOOU N
I axTorque

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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2.3.2.20 DMC_SetSoftwareLimit
e Supported Devices: AX-308E, AX-364E
DMC_SetSoftwareLimit is used to enable, disable and set the upper and lower software limits
FB/FC Instruction Graphic Expression
DMC_SetSoftwareLimit
—fxis byvalidp—
L —bEnable bBusyf—
FB DMC_SetSoftwareLimit —{bSoftLimitSwitch bErrarf—
—IrsWLimitNeqgative ErrorIDf—
—{IrSWLimitPositive

ST Language

DMC_SetSoftwareLimit_instance(

Axis: =,
bEnable : =,
bSoftLimitSwitch : =,
Ir'SWLimitNegative : =
IrSWLimitPositive : =
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>);
e Inputs
Name Function Data Type Setingliole Timing to Take Effect
(Default Value)
The instruction is run True/False
bEnable when bEnable changes BOOL (False) )
from False to True.
; True/False When bEnable and
C Al Enables or disables
bSoftLimitSwitch software limits. BOOL (False) bBusy are True.
Negative software limit iti i When bEnable and
Ir'SWLimitNegative 9 ) LREAL Positive, negative or 0 bBusy are True.
(User unit)
Positive software limit iti i When bEnable and
IrSWLimitPositive _ LREAL Positive, negative or 0 bBusy are True.
(User unit)
e Outputs
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Output range
Name Function Data Type
L (Default Value)
bValid True when the cqntrol over software limit BOOL True/False (False)
parameters is valid.
bBusy ;I'urge when the instruction is triggered to BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
When a command error occurs, record
ErrorlD the error code. For the detailled | n\ i~ FRrOR* | DMC_ERROR(DMC_NO_ERROR)

description of the error code, refer to the
appendix of the manual.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
, . When the control over software limit | o When bEnable turns to False.
bValid parameters is valid. . When bError turns to True.
. When bEnable turns to False.
bBusy . When bEnable turns to True. . When bError turns to True.
bError * When an error occurs in the execution | vy prEnobe is False. (Error code is
conditions or input values for the
) . cleared.)
ErrorlD instruction.
e Timing Diagram
bEnable
bValid
bBusy
bError
!
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Speaf:g the 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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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,
Ir'SWLimitNegative and IrSWLIimitPositive of the instruction.

e 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 Programming Example

The example illustrates how to use DMC_SetSoftwareLimit to set the software limits.
DMC_SetSoftwarelimit 0

JE—

: -“I-l DMC_SetSoftwarelimit
|] Il
u
SM Drive ETC Delta ASDA A2 —Saxis bValid
£1 JEESl—tEnable bEBusy TRUE
=bScftLimitSwitch bError
200 —|1lrSWLimitNegatiwve dwErrorID OMC_NO_ERR
B00 —|1lrSWLimitPositiwve
n Timing Diagram
Axis
— :
Fasition /
ESWLimiE nable
an
bSWLIimithe ga five
- IR
ESWLImitPo sitive an
DMC_SetSoftwa reLim it
bExscuts
bSofi imitSwitch
an
FSWlimithegatve
L i

rSWlimiFosifive

After DMC_SetSoftwareLimit starts, the axis parameters writing is conducted based on the set input
parameters of the instruction.

When bSoftLimitSwitch is True, the axis stopping starts as the axis position is outside the software limits.
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2.3.2.21 DMC_CamKeyPointWrite

e Supported Devices: AX-308E, AX-364E

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

FB DMC_CamKeyPointWrite

CAM

bExecute
IrkeyPaintX
IrkeyPointy
CamCurveType
belocityEnable
Irvelocity
bAccelerationEnable
IrAcceleration
wWriteAmount

DMC_CamKeyPointWrite

bDong
bBusy
bError]
ErrorID

ST Language

DMC_CamKeyPointWrite_instance(
CAM : =,

bExecute : =,

IrKeyPointX : =,

IrKeyPointY : =,

CamCurveType : =,
bVelocityEnable : =,

IrVelocity : =,

bAccelerationEnable : =,
IrAcceleration : =,

wWriteAmount : =,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>);
e Inputs
Name Function ?;;2 StnalSlug Timing to Take Effect
(Default Value)
The instruction is run True/False
bExecute when bExecute changes BOOL (False) )
from False to True.
The master axis positions i . When bExecute is True
IrKeyPointX of key points which are LREAL Negative, (F(’)‘)’S't"’e or0 and the output bBusy is
set [0..63] False.
(Unit: user unit)
The slave axis positions of Negative. Positive or 0 When bExecute is True
IrKeyPointY key points which are set. LREAL 9 ' (0) and the output bBusy is
. . [0..63] False.
(Unit: user unit)
CamCurve Select types of cam DMC_ 0: Line When bExecute is True
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Name Function ?;;2 StnalSlug Timing to Take Effect
(Default Value)
Type curves between key cam Cam 1: Quadratic_Parabola and the output bBusy is
points. (_)I_urve 2: Poly5 False.
ype .
[0.62] | 3:Basic_Sine
4: Inclined_Sine
5: Mod_Acc_Sine
6: Mod_Acc_Trapezoidal
7: Cubic_Spline_Nature
8: Cubic_Spline_Clamp
9: Cubic_Spline
(Line)
. - When bExecute is True
bVelocity Enable or disable velocity BOOL Negative, Positive or 0 and the output bBusy is
Enable settings of key points. [0..63] 0) False.
. - When bExecute is True
IrVelocit Velocities of key cam LREAL Negative, I;osnlve or0 and the output bBusy is
y points [0..63] 0) False.
; . - When bExecute is True
Enable or disable Negative, Positive or 0 )
bAccelerationEnable | acceleration settings of BOOL (0) and the output bBusy is
. [0..63] False.
key points
; Negative, Positive or 0 When bExecute is True
IrAcceleration Accelergtlon rates of key LREAL d (0) and the output bBusy is
cam points [0..63] False.
2~64 When bExecute is True
wWriteAmount Thg amoqnt of key cam WORD 2) and the output bBusy is
points which are set False.
*Note: DMC_CamCurveType: Enumeration (ENUM)
e Outputs
. Output range
Name Function Data Type
b (Default Value)
bDone True when the instruction is complete. BOOL True/False (False)
bBusy ;I'Jge when the instruction is triggered to BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
When a command error occurs, record
ErrorlD the error code. For the detailed | pyo RroR® | DMC_ERROR(DMC_NO_ERROR)
description of the error code, refer to the
Appendix of the manual.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing
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Name Timing for changing to TRUE Timing for changing to FALSE
. When bExecute turns to False.
. ; s . bDone will change to False after remaining
bDone When the instruction is completed. True for one period when bExecute is False
but bDone changes to True.
. When bDone turns to True.
bBusy . When bExecute turns to True. . When bError turns to True.
bError * Z\ézzﬂiizsegﬂrngz?izl:r;;hfﬁﬁ);]?mmn «  When bExecute turns from True to False.
ErrorlD instruction. (Error code is cleared.)

e Timing Diagram

Execute

Cone

Busy

Emor

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable Spe(t’gglg cam MC_CAM_REF’ MC_CAM_REF When bExecute turns to True.

*Note: MC_CAM_REF (FB): The basic CAM.

e Function

n This function block may take a long time to perform the calculation of curves and cam points. Therefore, itis 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.

u 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.

Used in the situation where the acceleration must maintain a constant-velocity motion.

Quadratic_Parabola (1) This.type of curve.(with non-zero acceleration rates at the s'tart 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
Poly5 (2) point, or automatically continue the velocity and acceleration boundary value of the
previous or next segment (via disabling bVelocityEnable | bAccelerationEnable)

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
Basic_Sine (2) 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 the start
Inclined_Sine (3) 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 ladder graph,

Mod_Acc_Sine (4) 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
Mod_Acc_Trapezoidal (5) 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.

The acceleration at the start and end points of the cubic curve is zero. That is, there is

Cubic_Spline_Nature (6) no force on both ends of the follower.

The velocities for the start and end points of the cubic curve are user-set values. The
Cubic_Spline_Clamp (7) 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 interpolation points in
Cubic_Spline (8) order to link two boundary curves as well as avoid the Runge phenomenon of multi-
order curves.

n 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 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
Parabola : ; Automatically
1 Not possible Not possible 0 calculated
2 Poly5 Possible Possible User can define User can define
3 Acceleration cosine Not possible Not possible 0 Automatically
curve calculated
4 Acceleration sine curve Not possible Not possible 0 0
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No. Curve type VelocityEnable AccelerationEnable Velocity Acceleration

5 MOd'flgd acceleration Possible Not possible User can define 0
sine curve

Modified acceleration
6 trapezoidal curve Not possible Not possible 0 0

Cubic spline curve Automatically

w2 . .
7 (nature boundary) Not possible Not possible calculated 0
Cubic spline curve .
. . . Automatically
*2
8 (clamp boundary) Possible Not possible User can define calculated
. . 3 . .
9 Cubic spline curve Not possible Not possible Automatically Automatically
calculated 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;

n Key point number specified by WriteAmount

. The amount of key points specified by WriteAmount is up to 64 points, but the key point amount cannot
exceed the total resolution of the cam table.

. Each key point (except the last point) needs to select a curve type, the resolution between the straight lines is
fixed as 1, and the resolution of the remaining curves is averaged by the remaining analytical points; but when
there are only straight lines in the entire cam table, then the points of the entire cam table will be divided
equally by all straight lines.

u Curve Types

Curve Type 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 accelerations for

Line (0) 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.
Used in the situation where the acceleration must maintain a constant-velocity motion.

Parabola 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.

Users can set the velocity and acceleration boundaries of the start point and the end point, or
Poly5 automatically continue the velocity and acceleration boundary value of the previous or next
segment (via disabling bVelocityEnable | bAccelerationEnable)

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

Acceleration cosine
curve
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Curve Type

Description

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.

e 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.

° Programming Example

m  Programming Example1:

. The example illustrates the synchronized motion based on the cam table generated from DMC_
DMC_CamKeyPointWrite.

T

SR EXECUTE

¥

CurveType[0] DMC CamCurveType.Poly5:

CurveType[1l] :

DMC_CamCurveType.Mod Acc_Trapezoidal;

EXECUTE

T

KeyPointX[0]
KeyPoint¥Y[0]
KeyPointX[1]
KeyPoint¥[1]
KeyPointX[2]
KeyPointY[2]

EXECUTE

+

KeyPointV[0]
KeyPointV[1]
KeyPointWV[2]
KeyPointA[0]
KeyPointA[1l]
KeyPointA[2]

[=N=N=Ny-

EXECUTE

VelocityEnable [D]
WVelocityEnable[1]
VelocityEnable[2]
AccelerationEnable [0]
BccelerationEnable[1]

AccelerationEnable[2] :

:= TRUE;
:= TRUE;
:= TRUE:

TRUE:
TRUE:
TRUE;

DMC_CamKeyPointWrite 0

?[|3I": DMC_CamKeyPointWrite
GVL_for Cam.Cam —Hcam blone ~ i
piiugl = bExecute bBusy =
KeyPointX —|1lrKeyPointX bError =
KeyPointY —{lrKeyPoint¥ dwErrorID — |OMC_NO ERE
CurveType —CamCurveType
VelocityEnable —bVelocityEnaeble
KeyPointV —]1lrVelocity
AccelerationEnable —bAccelerationEnable
KeyPointA —]lrAcceleration
3 —{wWritelmount

. The cam table generated from DMC_CamKeyPointWrite can be used by MC_CamTableSelect directly.
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MC_CamTableSelect_0 MC CamIn O
MC_CemTableSelect h MC_CamIn
Master Master Done Master —HMaster InSync =
Slave Slave Busy FALSE Slave —S5lave Busy = iy
GVL_for_Cam.Cam CamTable Error poiog = Execute Commandiborted =
Execute ErrorID SMC _NO ERR 0 —{MasterCffset Error [~
Periodic CanTableID |- CAMID 0 —{5laveOffset ErrorID |-
Masteribsolute 1 —MasterScaling EndOfProfile (= [Nk
TRUE SlaveAbsolute 1—5laveScaling Tappets —

—|StartMode
CAMID —CamTableID
[ 8  |-{vVelocityDiff
[ o ]-{ncceleration
|I| —|Deceleration
Co ek
[0 |—{TeppetHysteresis

MC_MoveVelocity O

MC MoveVelocity

Master —Thxis InVelocity
TRUE Execute Busy
100 Velocity CommandAborted
100 Acceleration Error FALSE
100 Deceleration ErrorID SHC_NO_ERE
1000 Jerk

pogitive

Directicn

. Timing Diagram

ulyS Ml Acc s s

Master

Position

Slawe

Position

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  Programming Example2:

. The example illustrates the special applications of cubic interpolation curves:
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CamCurve_Type]0] := Line;
CamCurve_Type[1] := Cubic_Spline_Nature;
CamCurve_Type[2] := Cubic_Spline_Nature;
CamCurve_Type[3] = Line;
CamCurve_Type[4] := Cubic_Spline_Nature;
CamCurve_Type[3] := Cubic_Spline_Nature; [ Case 2.
CamCurve_Type[6] := Cubic_Spline_Nature;
CamCurve_Type[7] := 5th Polynomial;
CamCurve_Type[8] := Cubic_Spline_Nature;
CamCurve_Type[9] := Cubic_Spline;

- Case 1.

CamCurve_Type[10] := Cubic_Spline; r 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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2.3.2.22 DMC_TouchProbeCyclically
e Supported Devices: AX-308, AX-364E

DMC_TouchProbeCyclically can continuously record the captured position of an axis.

FB/FC Instruction Graphic Expression

DMC_TouchProbeCyclically
—Axis bTouched}—
—Triggerlnput bBusyr—
FB DMC_TouchProbeCyclically —{bEnable bCommandAbartedf—
—{bWindowOnly bErrarf—
—{IrFirstPosition ErrorIDf—
—IrLastPositon IrRecordedPosition f—

ST Language

DMC_TouchProbeCyclically_instance(
Axis : =,

Triggerinput : =,
bEnable : =,
bWindowOnly : =,
IrFirstPosition : =,
IrLastPosition : =,
bTouched =>,

bBusy =>,
bCommandAborted =>,
bError =>,

ErrorlD =>,
IrRecordedPosition =>);

e Inputs
Setting Value
Name Function Data Type Timing to Take Effect

(Default Value)

The instruction is run when True/False

bEnable bEnable changes from BOOL -
(False)
False to True.
bWindowOnly Engble the Window range BOOL True/False When bEnable and bBusy are
setting. (False) True.

Defines the start position of
IrFirstPosition Window. LREAL
(Unit: user unit)

Negative, Positive or 0 | When bEnable and bBusy are
(0) True.

Defines the end position of
IrLastPosition Window. LREAL
(Unit: user unit)

Negative, Positive, or 0 | When bEnable and bBusy are
(0) True.

e Outputs
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Name Function Data Type Output range (Default Value)
True when the trigger signal is
bTouched True and axis position recording is BOOL True/False (False)
completed.
bBusy True when the instruction is BOOL True/False (False)
triggered to run.
bCommand True when the instruction is
Aborted aborted by another instruction. 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 .
ErrorlD detailed description of the error DMC_ERROR™" DMC_ERROR(DMC_NO_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)

n 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 and axis When bCommandAborted turns to True.
bTouched position recording is completed. When bError turns to True.
After a period when bEnable turns to True.
T h the instructi i When bEnable turns to False.
bBusy streL\]r?sW en the instruction execution When bCommandAborted turns to True.
’ When bError turns to True.
bCommand When the instruction is aborted by When bEnable turns to False
Aborted another instruction. :
bError When an error occurs in the execution
conditions or input values for the When bEnable changes from True to False.
ErrorlD instruction.

e Timing Diagram
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e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. Specify the " AXIS_REF_SM3
Axis axis. AXIS_REF_SM3™1 (Must be specified) )
. . . . TRIGGER_REF When bEnable turns to True and
Triggerinput Trigger signal | DMC_TRIGGER_REF *2 (-1) bBusy is False.
*Note:
1.  AXIS_REF_SMs3 (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)
0: Touch Probe 1
iTriggerNumber The trigger channel INT 1: Touch Probe 2

1)

0: DRIVE_MODE
eFastLatching The trigger signal DMC_LATCH_MODE 1: CONTRL_MODE
(DRIVE_MODE)

The trigger signal source

blnput when the controller is BOOL The trigger signal source
triggered
bActive Activatg or degctivate BOOL True: Activate the trigger signal
the trigger signal (False)

0: Set Position
The recorded position

iCtrlTriggerSource INT 1: Act Position
source
(0)
0: Rising edge data capture
i i 1: Falling edge data capture
iCtriTriggerNumber The mode of triggering INT - 9. 9 p
the controller 2: Rising/falling edge data capture

-1)

e Function

n When the trigger signal (eFastLatching) is DRIVE_MODE, then the position is provided by the servo and
iCtrlTriggerSource 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.

n 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 Triggerinput is an invalid parameter.

n binput of Triggerinput is the trigger signal source under CONTRL_MODE, and it is an invalid parameter under
DRIVE_MODE mode.
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n When DRIVE_MODE is used, TouchProbe1 and TouchProbe2 can be started respectively in two independent
DMC_TouchProbeCyclically instructions.

e Troubleshooting

n 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 Programming Example

n Programming Example1:

. This example illustrates how to use DMC_TouchProbeCyclically in CONTRL_MODE mode.

TC_Power_0 TC_MoveVelocity_0
TROE MC_Power MC MoveVelocity
N B ENI N - ENO|—
—Snxis Status [ SM_Drive ETC_Delta ASDA A2 —SjAxis InVelocity [-
—Enable bRegulatorRealState - ~[Execute Busy [~
—{bRegulatorOn  bDriveStartRealState [ 5 —{velocity CommandAborted [
—{bDriveStarc Busy [~ 1000 —(Acceleration Exror -
Error - 1000 —|Deceleration ErrorID -
ErrorID~ 10000 —|Jerk
MC_DIRECTION.positive —Diraction
TRUE EXECUTE
— ——ex ENOH

DMC_Trigger.eFastLatching := DMC_LATCE_MCDE.CONTRL MODE;
DMC_Trigger.iCtrlTriggerSoure i= 1; (*0iset liact*)

DMC Trigger.iCtrlTriggerNumber := 2;(*0:rsing 1:faling 2:all*)
DMC_Trigger.bInput := El;

DMC_TouchProbeCyclically 0

TRUE DMC_TouchProbeCyclically
EN ENG|——

5M_Drive_ETC_Delta ASDA_A2 —HAxis bTouched —

DMC_Trigger —|TriggerInput bBusy

—|bEnable bCommandAborted

—{bWindowonly BETrOr -

—|LrFirstPosition awErrorlID -

—|1rLascPosition 1rRecordedPosition —

. Timing Diagram

Axis

fActPosition

DMC_T ouchProbeCyclically

binput

bEnable

bTouched I | | |

R ecordedPosition | 1 H

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.

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.

n Programming Example 2:

. The example illustrates how to use DMC_TouchProbeCyclically by using SSI Encoder as the signal source in
CONTRL_MODE.
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!
il EN

DMC_Trigger.eFastLatching
DMC_Trigger.iCtrlTriggerSoure := 1;(*0:zet l:act*)
DMC_Trigger.iCtrlTriggerNumber
DMC_Trigger.bInput := ELl;

EXECUTE

:= DMC_LATCH_MODE.CONTRL_MODE:

ENC

1= 2;(*0:raing l:faling 2:all¥)

DMC_TouchProbeCyclically 0

TRUE DMC_TouchProbeCyclically
] [ EN - ENO
Encoder_Axis_S5I —TAxis bTouched
DMC_Trigger —S{TriggerInput bBusy
—|bEnable bCormandiborted
—|bWindowOnly bError
—|1rFirstPosition dwErrorID
—|lrLastPosition 1rRecordedPosition

. Device tree setting

@ suiltin_10 (Builtin_10)
@ oo (10)

SSI_Encoder (SSI_Encoder)
& Encoder Axis SSI (Encoder Axis)

. Timing Diagram

Trigger
E1

Axis

DNC_TouchProbeCyclica lly

fActPosition /

bEnable

bTouched

bBusy

I ecordedPosition —l—'—l—.i

—

Select SSI Encoder as the signal source for DMC_TouchProbeCyclically.

2. Add an SSI Encoder to the device tree and then connect the SSI Encoder to the AX-308 module. For wiring,
refer to section 2.2.4 CPU Module Input and Output Terminals in AX-3 Series Operation Manual.

3. When the binput of Triggerinput is triggered, DMC_TouchProbeCyclically will record the position of the current

SSI Encoder.

] Programming 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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*

*

—

EXECUTE

nn
u

EN
DMC_

DMC_Trigger.bInput := El;

DMC_Trigger.eFastLatching := DMC_LATCH_MODE.CONTRL_MODE:
Trigger.iCtrlTriggerSoure := 1; (¥*0:set l:act¥*)
DMC_Trigger.iCtrlTriggerNumber := 2; (*0:rsing 1l:faling 2:all*)

ENO[—

DMC_TouchProbeCyclically 0

DMC TouchProbeCyclically
EN ENO

U

Encoder_Axis —HAxis bTouched
DMC_Trigger — TriggerInput bBusy

—|bEnable bCommandAborted
—|bWindowOnly bError
—|1rFirstPosition dwErrorID
—|1lrLastPosition 1rRecordedPosition

DFB_HCnt_0

DFB_HCnt
EN ENO

Cnt —{Counter bValid
RUE —1bEnable bBusy

bError
ErrorID
diCounterValue

S O O O |

|

| OO R ] O )

Device tree setting

) Builtin_I0 (Builtin_I0)
i o10 (10)
K <Empty>
= ({4 pulse_Encoder (Pulse_Encoder)
418 cnt(Cnt)
& Encoder_Axis (Encoder Axis)

Timing Diagram

bEnabil=

Trigger
Ei

A xis

ctFosition \—\—\__

DMC_TouchProbeCyclically

bTouched |

bBusy

IrRecorde dPosition —I—‘—|—,—

Select Pulse Encoder as the signal source for DMC_TouchProbeCyclically.

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,
and Output Terminals in AX-3 Series Operation Manual.

refer to Section 2.2.4 CPU Module Input

When the binput of Triggerinput is triggered, DMC_TouchProbeCyclically will record the position of the current
Pulse Encoder.

= Programming Example 4:

*

The example illustrates how to use DMC_TouchProbeCyclically in DRIVE_MODE.
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MC_Power_0 MC_MoveVelocity 0
TRUE MC Power MC MoveVelocity
{ [ EN - END EN - ENO—
SM_Drive ETIC_Delta ASDR AZ —axis Status — SM_Drive ETC_Delta_ ASDA A2 —Haxis InVelocity [~
TRUE —Enable bRegulatorBRealState [ —|Execute Busy [~
TRUE — bRegulatorOn bDriveStartRealState [~ 5§ —{Velocity CommandAborted —
TRUE — bDriveStart Busy 1000 —Acceleration Error -
Error [~ 1000 —Deceleration ErrorID—
ErrorID| - 10000 —{Jerk
MC_DIRECTION.positive —]Direction
TRUE EXECOTE
{ [ N ENO|-
DMC_Trigger.iTriggerNumber := 0; [*0:TP0,1:TP1%)
DMC Trigger.iCtrlTriggerNumber := 0; (*0:rsing l:faling 2:all¥)
DMC_Trigger.eFastlLatching := DMC_LATCH MODE.DRIVE_MODE;
DMC_TouchProbeCyclically 0
TRUE DMC_TouchProbeCyclically
F—— —————&n ENO|——
SM_Drive_EIC_Delta ASDA AZ —Faxis bTouched —
DMC_Trigger —HTriggerInput bBusy [~
—|bEnable bCommandZborted —
—|bWindowOnly bError [
—|1rFirstPosition dwErrorID —
—1rlastPeosition 1rRecordedPosition [~

. Wiring figure

Sensor

1. The trigger signal comes from DI13 of extension Dls of the servo drive’s CN7. refer to the wiring figure
above for configuration.

2. 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.

n Timing Diagram

Axis
fActPosition

DMIC_Touc hP robeCyclically
bE na ble

bTouched ‘

bBusy

H H |

IrRe cordedPosition
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—
L T —— S
\33TEI0IIIIAT  Touch probe pos1 value(60BAR)

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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2.3.2.23 DMC_CAMBounds
e Supported Devices: AX-308E, AX-364E

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 bBusy—
—IrMasteryelMax bErrorf—
—IrMasterAccMax ErrarlDf—
FB DMC_CAMBounds —{IrMasterScaling IrMaxPost—
—IrSlaveScaling IrMinPosf—
IrMaxvel—
[rMin'elf—
IrMaxAccDec—
IrMinAccDeck—

ST Language

DMC_CAMBounds_instance(
CAM: =,

bExecute: =,
IrMasterVelMax: =,
IrMasterAccMax: =,
IrMasterScaling: =,
IrSlaveScaling: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>,
IrMaxPos=> ,
IrMinPos=> ,
IrMaxVel=> ,
IrMinVel=> ,
IrMaxAccDec=> ,
IrMinAccDec=>);

e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
L (Default Value) &
The instruction is run when True/False
bExecute bExecute changes from BOOL -
(False)
False to True.
Expected maximum o
Positive or 0
IrMasterVelMax velocity of the master axis LREAL When bExecute and bBusy
. (1) are True.
(User unit/sec)
i Positive or 0
IrMasterAccMax Expec.ted maximum LREAL When bExepute turns to True
acceleration of the master (1) and bBusy is False.
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axis
(User unit/sec?)

InVlasterScaling The scaling fact(?r of the | REAL Positive When bExe.cute turns to True
master axis (1) and bBusy is False.
IrSlaveScaling The scaling fact.or of the LREAL Positive When bExgcute turns to True
slave axis (1) and bBusy is False.
e Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when the calculation is BOOL True/False (False)
complete.
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an errgr occu.rs n BOOL True/False (False)
execution of the instruction.
ErrorlD er'?:fg;i::: ger?errct(c))d:pvgzsgij rflor DMC_ERROR* DMC_ERROR
o - (DMC_NO_ERROR)
error code descriptions.
The maximum position of the slave
IrMaxPos axis LREAL Positive, negative, or 0 (0)
(User unit)
The minimum position of the slave Positive, negative, or 0 (0)
IrMinPos axis LREAL
(User unit)
The maximum velocity of the slave Positive, negative, or 0 (0)
IrMaxVel axis LREAL
(User units/sec)
The minimum velocity of the slave Positive, negative, or 0 (0)
IrMinVel axis LREAL
(User units/sec)
The maximum acceleration and Positive, negative, or 0 (0)
IrMaxAccDec deceleration of the slave axis LREAL
(User units/sec?)
The minimum acceleration and Positive, negative, or 0 (0)
IrMinAccDec deceleration of the slave axis LREAL
(User units/sec?)

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
« When the trigger signal is True and axis position | * When bExecute turns to False.
bDone recording is complete. «  When bExecute is False but bDone turns to
True, bDone will remain True for one cycle and
then change to False.
bBus « When bExecute turns to True. «  When bDone turns to True.
y e When bErrorturns to True.
bError « When an error occurs in the execution < When bExecute turns to False.
ErrorlD conditions or input invalid values of the
rror instruction.
dMaxPos i . The value goes to zero when bExecute turns
. « Update values after calculation completes. t
dMinPos o False.
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Name Timing for shifting to True Timing for shifting to False
dMaxVel
dMinVel

dMaxAccDec
dMinAccDec

e Timing Diagram

bExecute

bDone i

hB Uy H

BErrar ‘ | E

Irt axPios n Dsts _\}'

IrMinPos :: Csts ;
S\
i 2x el ; Dsts &
I in'vel \/ s \
N :
It aAccDec 'C Latz
——
ItMinAccDec ¥ Dsta 1
N A
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
CamTable Spet‘:gecam 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.

n This function block supports the following two cam formats:
. XYVA
. Two dimensional point array

e Troubleshooting

n When an error occurs during the execution of the instruction, bError changes to True. To confirm current error state,
see the error code in ErroriD.

e Example
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[ The example shows the use of DMC_CAMBounds.
n Cam table:

\

—s

|

master position [u
0

[

]

|y

[ruripiaal aners|

2

ter position u]

i

o

DMC CAMBounds_0
DMC_CAMBounds

T

CaM bDone =
bExecute bBusy =
lrMasterVelMax bError =
0 —]lrMasterAccMax ErrorID — |DMC NO ERR

1 —lrMasterScaling 1rMaxFos [—

1 —lr5laveScaling 1rMinPos —

1rMaxvel —

lrMinVel —

lrMaxAccDec —

1rMin&ccDec [—

n Timing Diagram

Master
Position
Velocity g0

Acceleration

Slave IMaxPos=258
Position o 7 NMipesores N 7 N
0 N Mo Nl MV N
Velocity

IrMinVel=-443.7
Ir'MaxAcc=1200.1

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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2.3.2.24 DMC_AddAxisToGroup
e Supported Devices: AX-308E, AX-364E

DMC_AddAxisToGroup is used to add a single axis to the axis group.

FB/FC Instruction Graphic Expression

DMC_AddAxisToGroup
—AxisGroup bDonef—
FB DMC_AddAxisToGroup —Axis bBusyf—
—bExecute bErrorp—
—udildentInGroup ErrorIDf—

ST Language

DMC_AddAxisToGroup_instance(

AxisGroup: =,
Axis: =,
udildentInGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorD=>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
yp (Default Value) 4
The instruction will be run True/False
bExecute when bExecute changes BOOL -
(False)
from False to True.
Specifies to add the single 1~6 When bExecute isTrue, the
udildentInGroup axis to which axis of the UDINT (1) parameters of
axis group. udildentInGroup are updated.
e 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 the

bError execution of the instruction. BOOL True/False (False)

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

DMC_ERROR
(DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)
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L] Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bD « When the single axis is added. When bExecute turns to False.

one When bError turns to True.
bBus « When bExecute turns to True. When bDone turns to True.

y When bError turns to True.
bError « When an error occurs in the execution When bEexcute turns to False. (Error Code is
ErrorlD conditions or input values of the cleared)
rror instruction.

e Timing Diagram

bExecute

bDone

bBusy

bError
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e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

o SN S oMoas aroue g e sl T
s WU B mskeaw  MeSemewmeTes
*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_SMs3 (FB): All function blocks for an axis group contain this variable, which works as the starting program for
function blocks.

e Function

This function is available for DL_MotionControl V1.2.0.0 or later.
Adds the specified axis to the axis group.
If an axis already exists on the specified udildentInGroup, it will be directly overwritten.
The axis group state must be Disabled to run this function block.
The udildentinGroup settings for DIADesigner-AX axis group is as follows:
G > o X % DeltaAxisGroup X
=3 Untited12
= [} Device (AX-308EAOMAILT)

j Hardware Configuration
= ‘3, Network Configuration

A4 Kinematic
Configuration
Axis Z

Axes Group

A, EtherCAT Filter Axis X: 1
=-Ef) PLC Logic
50 bk AdsY: 2
[75] 5 Axis Y
»: DeltaAxisGroup AxisZ: 3

] Library Manager
|E] Motion_PRG (PRG)
_5 PLC_PRG (PRG) Following Axis
= &8 Task Configuration 4
= @@ EtherCAT_Task
&] Motion_PRG

Axis X

Following Ratio
Axis A: 4

/
/ Axis B: 5

=5 MainTask = .
djj PLC_PRG Axes Group AisC: B
93 Trace
e Troubleshooting
n 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.
n For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example
] This example shows how to use DMC_AddAxisToGroup to add a single axis at a specified position within an axis

group.
DMC_RddAxisToGroup 0O
DMC AddAxisToGroup
EN ENO——
DeltabixisGroup —HﬂxisGroup bDone [—
SM Drive Virtual 6 —Axis bEusy [~
—bExecute bError —
& —udildentInGroup ErrorID
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] 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.

n 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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2.3.2.25 DMC_RemoveAxisFromGroup
e Supported Devices: AX-308E, AX-364E
The DMC_RemoveAxisFromGroup removes a single axis from an axis group.
FB/FC Instruction Graphic Expression
DMC_RemoveAxisFromGroup
—AxisGroup bDonef—
FB DMC_RemoveAxisFromGroup —Axis bBusyt—
—{bBxecute bErrorg—
ErrarlDf—

ST Language

DMC_RemoveAxisFromGroup_instance(

AxisGroup: =,
Axis: =,
bExecute: =,
bDone=> ,
bBusy=>,
bError=>,
ErrorlD=>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
L (Default Value) &
The instruction will be run True/False
bExecute when bExecute changes BOOL -
(False)
from False to True.
e 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.
bError True whe.n an error.occurslln the BOOL True/False (False)
execution of the instruction.
Record the error code when an
. DMC_ERROR
ErrorlD error occurs. Refer to Appendix for DMC_ERROR -

error code descriptions.

(DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name

‘ Timing for shifting to True

Timing for shifting to False
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bDone « When the single axis is removed. « When bExecute turns to False.
e When bErrorturns to True.
bBUS « When bExecute turns to True. «  When bDone turns to True.
y e When bErrorturns to True.
bError « When an error occurs in the execution « When bEexcute turns to False. (Error Code is
conditions or input values of the cleared)
ErroriD instruction.
e Timing Diagram
bExecute
bDone
bBusy
bError
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
. Specify the DMC_AXIS_ When bExecute turns to True and
AxisGroup axis group. GROUP_REF™ DMC_AXIS_GROUP_REF bBusy is False
. Specify the AXIS_ When bExecute turns to True and
Axis axis. REF_SM37 AXIS_REF_SM3 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_SMs3 (FB): All function blocks for an axis group contain this variable, which works as the starting program for
function blocks.

e Function

n Removes the specified axis from the axis group.
n The axis group state must be Disabled to run this function block.

Troubleshooting

n 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.
n For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.
e Example

] This example shows how to use DMC_RemoveAxisFromGroup to remove a single axis from an axis group.
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% DeltaAxisGroup X

4 Kinematic
Configuration

Axis Z
4
Axes Group

+ Axis Y
Axis X

Foliowing Axs
g Folowing Rato

/

+ Axes Group

<) | SM_Drive_Virtual

) | SM_Drive_Virtual_1

Axis Z: (Configure) | SM_Drive_Virtual_2

2) | SM_Drive_Virtual_3

<) | SM_Drive_Virtual_4

DMC_RemoveAxisFromGroup_0

SM_Drive Virtual 5 —Axis bBusy

|A>usC: ¢ ) | SM_Drive_Virtual_S

DMC_RemoveAxisFromGroup
EN ENO[—
DeltaAxisGroup —“AxiuGruup bDone —
—|bExecute bError —
ErrorID

[ Enter the name of the single axis that you want to remove, and then run DMC_RemoveAxisFromGroup.bExecute.

When bDone turns to True, the single axis has been removed.
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2.3.2.26 DMC_UngroupAllAxes
e Supported Devices: AX-308E, AX-364E

DMC_UngroupAllAxes removes all axes in the axis group.

FB/FC Instruction Graphic Expression
DMC_UngroupAllAxes
—AxisGroup bDonef—
FB DMC_UngroupAllAxes —bExecute bBusyp—
bErrorf—
ErrarlDf—

ST Language

DMC_UngroupAllAxes_instance(

AxisGroup: =,
bExecute: =,
bDone=> ,
bBusy=>,
bError=>,
ErrorlD=>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
L (Default Value) &
The instruction will be run True/False
bExecute when bExecute changes BOOL -
(False)
from False to True.
e 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 instruction is triggered to run. BOOL True/False (False)
bError True when an error.occurs.ln the execution of BOOL True/False (False)
the instruction.
Record the error code when an error occurs. . DMC_ERROR
ErrorlD . L DMC_ERROR -
rror Refer to Appendix for error code descriptions. C © (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True

Timing for shifting to False

« When the single axis is removed.

« When bExecute turns to False.

bDone « When bErrorturns to True.
bBus « When bExecute turns to True. «  When bDone turns to True.
y « When bErrorturns to True.
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bError « When an error occurs in the execution « When bEexcute turns to False. (Error Code is
conditions or input values of the cleared)
ErroriD instruction.

e Timing Diagram

bExecute

bCone

bBusy

bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. Specify the DMC_AXIS When bExecute turns to True and
AxisGroup axis group. GROUP_REF™ DMC_AXIS_GROUP_REF bBusy is False

*Note: DMC_AXIS_GROUP_REF (FB): All axis group function blocks for an axis group contain this variable, which works as the
starting program for function blocks.

e Function

n Remove all axes in the axis group.
n The axis group state must be Disabled to run this function block.

e Troubleshooting

n 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.
n For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example
] This example shows how to use DMC_UngroupAllAxes to remove all single axes from an axis group.

DMC_Ungroupfllixes 0
DMC Ungroupillixes
EN ENO——
DeltalxisGroup —HAxiSGr-:nup bDone —
—bExecute bBusy —
bError —
ErrorID —
] Enter the name of the single axis that you want to remove, and then run DMC_UngroupAllAxes.bExecute. When

bDone turns to True, all single axes in the axis group have been removed.
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2.3.2.27 DMC_GroupPower

e Supported Devices: AX-308E, AX-364E

DMC_GroupPower controls the enablement, shutdown and immediate stop of all axes in the axis group.

FB/FC Instruction Graphic Expression
DMC_GroupPower
—AxisGroup bStatusf—
FB DMC_GroupPower —bEnable bBusyf—
—bRegulatorOn bErrorf—
—bDriveStart ErrorlDf—

ST Language

DMC_GroupPower_instance(

AxisGroup: =,
bEnable: =,
bRegulatorOn: =,
bDriveStart: =,
bStatus=>,
bBusy=>,
bError=>,
ErrorlD=>, ),
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
yp (Default Value) 4
The instruction will be run True/False
bEnable when bEnable changes BOOL -
(False)
from False to True.
bRegulatorOn Power ON BOOL True/False (False) Only when Enable=True
bDriveStart Disable the |mmed|ate stop BOOL True/False (False) Only when Enable=True
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 instruction is triggered to run. BOOL True/False (False)
bError True when an error.occurs.ln the execution of BOOL True/False (False)
the instruction.
Record the error code when an error occurs. . DMC_ERROR
ErrorlD . L DMC_ERROR -
fror Refer to Appendix for error code descriptions. C © (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing
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Name Timing for shifting to True Timing for shifting to False

« When bEnable turns to True and all axes | « When bEnable turns to False.
bStatus in the axis group are enabled and enter | « \When bError turns to True.
a movable state.

bBusy o When bEnable turns to True. « When bEnable turns to False.
e When bErrorturns to True.
bError « When an error occurs in the execution « When bEnable turns to False. (Error Code is
conditions or input values of the cleared)
ErrorlD instruction.

e Timing Diagram

bEnable

bRegulatorOn

bDriveStart

bStatus

bBusy

bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
. Specify the DMC_AXIS_ When bEnable turns to True and
AxisGroup axis group. GROUP_REF™ DMC_AXIS_GROUP_REF bBusy is False

*Note: DMC_AXIS_GROUP_REF (FB): All axis group function blocks for an axis group contain this variable, which works as the
starting program for function blocks.

e Function

[ This function is available for DL_MotionControl V1.2.0.0 or later.

n 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 DMC_GroupPower.

e Troubleshooting

n 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.
n For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

e Example
] This example shows how to use DMC_GroupPower to enable all single axes in an axis group.
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OMC_GroupPower_0
DMC GroupPower
EN - ENO——

DeltalkdisGroup —HAxisGroup bStatus —
TRUE bEnable bEBusy [—

—bRegulatorlin bError

TRUE bDriveStart ErrorID —

] Enter the name of the axis group that you want to enable, and then run DMC_GroupPower.bRegulatorOn. When

bStatus turns to True, all single axes in the axis group have been enabled.
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2.3.2.28 DMC_GroupSetOverride
e Supported Devices: AX-308E, AX-364E

DMC_GroupSetOverride changes the velocity of the axis group movement by override control factor.

FB/FC Instruction Graphic Expression

DMC_GroupSetOverride
—&xis Group bEnabledf—
. —{bEnable bBusyp—
FB DMC_GroupSetOverride e v I
—{Ir&ccFactor ErrorlDp—
—{IrderkFactor

ST Language

DMC_GroupSetOverride_instance(

AxisGroup: =,
bEnable: =,
IrVelFactor: =,
IrAccFactor: =,
IrderkFactor: =,
bEnabled=>,
bBusy=>,
bError=>,
ErrorID=>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
yp (Default Value) 4
The instruction will be run True/False
bEnable when bEnable changes BOOL -
(False)
from False to True.
Override control velocity When bEnable is True,
IrvelFactor factor LREAL 0.0~50(1.0) VelFactor will be updated.
Override control When bEnable is True,
IrAccEactor accelera.tlon and LREAL 0.0 ~ 1.0 (1.0) VelFactor will be updated.
deceleration factor
(Reserved)
Override control jerk factor When bEnable is True,
IrJerkFactor (Reserved) 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)
bBusy True when the instruction is triggered to run. BOOL True/False (False)

bError True when an error.occurs.ln the execution of BOOL True/False (False)
the instruction.

ErrorID Record the error code when an error occurs. DMC_ERROR’ DMC_ERROR
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Name

Function

Data Type

Setting Value (Default Value)

Refer to Appendix for error code descriptions.

(DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
«  When bEnable turns to True and the o When bEnable turns to False.
bEnabled .
factor is successfully set. « When bError turns to True.
o When bEnable t to False.
bBusy o When bEnable turns to True. en bENAbIe IS fo Faise
e When bErrorturns to True.
bError « When an error occurs in the execution « When bEnable turns to False. (Error Code is
ErrorlD conditions or input values of the cleared)
rror instruction.
e Timing Diagram
bEnable
1 1 1 :
1
bEnabled i
1 1 1 I i
1
bBusy |
1
, i
bError
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
. Specify the DMC_AXIS_ When bEnable turns to True and
AxisGroup axis group. GROUP_REF™ DMC_AXIS_GROUP_REF bBusy is False

*Note: DMC_AXIS_GROUP_REF (FB): All axis group function blocks for an axis group contain this variable, which works as the
starting program for function blocks.

e Function

[ This function is available for DL_MotionControl V1.2.0.0 or later.

n When bEnable is True, the override control factor will be continuously updated; When bEnable is False, the override
control factor remains at the last updated value.

] When the IrVelFactor is 0, the current axis group movement will stop, but the axis group status will not change. After
switching to a non-zero value, the movement will be continued.

[ The factor of this function block has no effect on the DMC_GroupStop and the deceleration and stop of ErrorStop.

n The acceleration and deceleration velocity of this function block is based on the current motion command of the axis

group.
*

If DMC_MovelLinearAbsolote acceleration and deceleration is set to 100, the override control will perform
the acceleration and deceleration changes at 100.

e Troubleshooting
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n 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.
n 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.

[MC MovelinearRelative 0O: DMC MowveLinearRelatiwve;

DMC GroupSetOverride 0: DMC GroupSetOverride;
Distance: ARRAY [0..3] OF LREAL := [2(10000}), 4({0.0)]:
Velocity: LEREAL := 10007

Leoeceleration: LREAL := 1000;
Deceleration: LREAL := 1000;
Jerk: LEEAL := (O

DMC_MoveLinearBRelative 0

DMC MovelinearBelatiwve
EN B EHO——
DeltalxisGroup —HhisGroup bDone —
—bExecute bBuay —
Distance —Distance bActiwve —
Velocity —]lrVelocity bCommandAborted —
BAcceleration —(lrAcceleration bError —
Deceleration —{lrDeceleration ErrorID—
Jerk —lrJderk
—CoordSystem
—Buf ferMode
—IransitionMaode
—PlanningPriority

DMC_GroupSetOverride_ 0O

DMC GroupSetOverride
EN ENO——
DeltelxisGroup —HhisGroup bEnabled [~
—bEnakble bBusy [—
0.5 —1rVelFactor bError —
0 —]1lriAccFactor ErrorID
0 —]1lrJerkFactor

n Timing Diagram

GroupAxis ,

000
Velocity ~ s00 / ,,,,,,,,,,
0

DMC_MovelLinearRelative

bExecute
DMC_GroupSetOverride

bEnable

bEnabled

bBusy

1. When DMC_MovelinearRelative.bExecute starts, the axis group runs at the velocity of 1000 set by
DMC_MovelLinearRelative.IrVelocity.

group velocity is 1000 * 0.5 = 500. The axis group will continue to run at the deceleration of 500 set by
DMC_MovelinearRelative.

At this time, DMC_GroupSetOverride.bEnable is True, and then DMC_GroupSetOverride.IrVelFactor is set to 0.5. The axis
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2.3.2.29 DMC_GetCamSlaveData

e Supported Devices: AX-308E, AX-364E

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_GetCamSlaveData
—{CamTable bBusyr—
—bEnable bErrorf—
FB DMC_GetCamSlaveData —{IrCamPos ErrorIDf—

IrCamSlavePaositionf—
IrCamSlaveVelocityf—
IrCamSlaveAccelerationf—

ST Language

DMC_GetCamSlaveData_instance(
CamTable :=,

bEnable :=,

IrCamPos :=,

bBusy =>,

bError =>,

ErrorlD =>

IrCamSlavePosition =>
IrCamSlaveVelocity =>

IrCamSlaveAcceleration =>);

e Inputs

Name Function Data Type

Setting Value
(Default Value)

Timing to Take Effect

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

True/False (False)

Cam axis position

When bEnable changes from

IrCamPos (User Unit) LREAL Positive or 0 (0) False to True.
e Outputs
Name Function Data Type Setting Value (Default Value)
bBusy True when the instruction is run. BOOL True/False (False)
bError True whe.n an error. OCCUFS.In the BOOL True/False (False)
execution of the instruction.
Record the error code when an error
DMC_ERROR
. *1 |
ErrorlD occurs. Refer to Ap.pe.ndlx for error DMC_ERROR (DMC_NO_ERROR)
code descriptions.
IrCamSlavePosition Cam slave axis position LREAL Positive, negative, or 0 (0)
IrCamSlaveVelocity Cam slave axis velocity ratio LREAL Positive, negative, or 0 (0)
Cam slave axis acceleration ratio Positive, negative, or 0 (0)
IrCamSlaveAcceleration (This feature is not a!vallable when LREAL
CamTable Type is one/two
dimension)
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*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

True.

Name Timing for shifting to True Timing for shifting to False
bBusy When bEnable turns to True. e When bErrorturns to True.
bError When an error occurs in the execution | « When bEnable turns to False. (Error Code is
ErrorlD .conditio.ns or input values of the cleared)
instruction.
IrCamSlavePosition Update information when bEnable is « Wil not update information when bEnable is

False.

IrCamSlaveVelocity

Update information when bEnable is .
True.

Will not update information when bEnable is
False.

IrCamSlaveAcceleration

Update information when bEnable is .
True.

Will not update information when bEnable is
False.

e Timing Diagram

bEnable

bBusy

bError

e  Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable izrenc'gbtlr;e MC_CAM_REF* MC_CAM_REF When bEnable turns to True

*Note: MC_CAM_REF (FB): User-defined camtable parameters.

e Function

[ This function is available for DL_MotionControl V1.2.3.0 or later.

n 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.

n 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 (IrCamSlaveAcceleration).

n When the cam table slave axis starts and ends at the same position, the velocity and acceleration will both be NaN.

e Troubleshooting

n 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.
n For the error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

399




AX-Series Motion Controller Instructions Manual Chapter 2

e Example

[ 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 —HCamTable bBusy ™= m
[ull —bEnable bError (=
180 —1lrCamPos ErrorID — [DMC_NO_ERR
lrCamSlavePosition —

lrCamSlaveVelocity —

lrCamSlaveAcceleration(— [ 0 |

. Timing Diagram

Axis Positon
180 = mmmmm e

Master o

360

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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2.3.3 Positioning 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.

° 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.

n Gear ratio of the DIA-AX software end

Transmission Mechanism

Mechanism Type | Ball Screw Mechanism Setting

Command pulse per motor rotation: | 1280000 [ Pulse ]

() =
@P'!h:h: 10000 F] runit)

Qo =,
oy,

Gear Box

@) @ Gear ratio numerator 1 '1

Gear Ratio =

@Gear ratio denominator 1 :{

Servo Gear Ratio Setting |

n Take the above figure as a calculation example
Factor= (©/ @) * (@ /®)

The maximum speed and maximum acceleration and deceleration range of the function block are calculated as follows:

MC_MoveRelative DML 0
MC MowveRelative DML
EN B - ENO

DML _Drive ETC_Delta RSDR A2 —Anxis bDone —

—bExecute bEBusy —

—lrDistance bCommandAborted —

—lr¥Velocity bError —

—lricceleraticon ErrorID —

—lrDeceleration

Max. IrVelocity = allowable rated rpm of servo drive / 60 * servo motor one-round resolution / Factor
Max. IrAcceleration = speed time allowable range / fastest acceleration time for the servo drive
Max. IrDeceleration = speed time allowable range / fastest deceleration time for the servo drive

n Example:

If

- A2-E servo drive allowable rated speed is 3,000 rpm
- A2-E servo motor one-round resolution is 1,280,000 (P1-44 =1 - P1-45=1)

- The fastest acceleration and deceleration time is 1 ms for EtherCAT OD 0x6083 and 0x6084
- DIA-AX Factor = 128, then

Max. IrVelocity = 3000/60*128000/128 = 500000 unit/s
Max. IrAcceleration = Max. IrDeceleration = 500000 / (1/1000) = 500000000 unit/s2
*Note: When the conversion unit exceeds the pulse unit, it will run at the maximum allowable pulse unit of the drive.
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2.3.31 MC_Power DML

° Supported Devices: AX-308E, AX-364E

MC_Power_DML is used to enable, disable and immediately stop the specified axis.

FB/FC Instruction Graphic Expression
MC_Power_ DML

—{ Az bStatusp—

— bEnable bRegulatorRealStatep—

FB _DML —1bRegulatorOn bDrivestartRealState—
—bDriveStart bBusyF—

bErrorg—

Errorldf—

ST Language

MC_Power_DML_instance(
Axis : =,

bEnable : =,

bRegulatorOn: =,
bDriveStart : =,

bStatus =>,
bRegulatorRealState =>,
bDriveStartRealState =>,

bBusy =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run when
bEnable bEnable turns from False to BOOL True/False (False) -
True.
bRegulatorOn Power ON BOOL True/False (False) .?rrtljlg valid when bEnable is
bDriveStart Disable the |mmed|ate stop BOOL True/False (False) Only valid when bEnable is
mechanism. True.
° Outputs
Name Function Data Type Output Range (Default)
bStatus True when the specified axis can move. BOOL True/False (False)
bRegulatorRealState True when the power is ON BOOL True/False (False)
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Name

Function

Data Type

Output Range (Default)

bDriveStartRealState

BOOL

True when the immediate stop
mechanism can be used.

True/False (False)

code descriptions.

bBusy True when the instruction is run. True/False (False)
bError True when an error occurs in the True/False (False)
execution of the instruction.
Indicates the error code if an error
ErrorlD occurs. Refer to Appendix for error DML_ERROR* DML_ERROR

(DML_NO_ERROR)

*Note: DML_ERROR: Enumeration (ENUM)

= Output Update Timing

and bDriveStartRealState shift to True.

Name Timing for shifting to True Timing for shifting to False
When bEnable is True and
bStatus o  When bEnable is True and bRegulatorRealState bRegulatorRealState or

bDriveStartRealState turns to False.
When bError turns to True.

bRegulatorRealState

When bEnable and bRegulatorRealState are

True.

When bEnable is True and
bRegulatorRealState turns to False.
When bError turns to True.

bDriveStartRealState

When bEnable and bRegulatorRealState,
bDriveStartRealState are True.

When bEnable is True, and
bRegulatorRealState or
bDriveStartRealState turns to False.
When bError turns to True.

When bEnable turns to False.

bBusy « When bEnable turns to True. When bError turns to True
bError o When an error occurs in the execution conditions When Error Code is cleared
ErrorlD or input values for the instruction. '

° Timing Diagram

bEnable

bRegulatorOn

bDriveStart

bStatus

bBusy

bRegulatorRealStatus

bDriverStartStatus

° Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Axis Spea(ig 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.
m  When bEnable and bDriveStart are True and then bRegulatorOn is set to False, nAxisState (state machine) changes
to Disabled.
= 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.

° Programming Example

[ For the example, refer to the programming example for MC_Power function block
n For function block Axis parameters, enter that of the positioning axis.

2.3.3.2

MC_Stop_DML

° Supported Devices: AX-308E, AX-364E

MC_Stop_DML decelerates the specified axis to a stop.

FB/FC Instruction Graphic Expression
MC_Stop_ DML
— iz bDone
FB MC_Stop_DML —bExecute bBusy
bCommandaborted
bErrar
Errorld

ST Language
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MC_Stop_DML_instance(

Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bCommandAborted=>,
bError =>,
ErrorID =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run True/False
bExecute when bExecute turns BOOL -
(False)
from False to True.
° Outputs
Name Function Data Type Output Range (Default)
bDone True when the velocity reaches 0. BOOL True/False (False)
bBusy True when the instruction is run. BOOL True/False (False)
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 error
ErrorlD occurs. Refer to Appendix for error DML_ERROR* DML_ERROR (DML_NO_ERROR)
code descriptions.
*Note:

DML_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute turns from True to False.
bD When the axis decelerates to a stop or the If bExecute is False and bDone turns to True,
one velocity is 0. bDone will be True for one period and then
immediately shift to False.
When bExecute turns to False.
: ; ; If bExecute is False and bCommandAborted is
bCommandAborted Whg : t he axs state S\-NltCheS to Disabled True, bCommandAborted will immediately
during instruction execution. s
change to False after maintaining a True state
for a scan cycle.
bB When bExecute turns to True and the When bDone turns to True.
usy instruction is run. When bError turns to True.
bError When an error occurs in the execution When bExecute turns to False. (Error Code is
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Name Timing for shifting to True Timing for shifting to False

ErrorlD conditions or input values for the instruction. cleared)

° Timing Diagram

bExecute

bBiE v

bCommand Aborted

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS REF DML* AXIS REF DML When bExecute turns to True and bBusy
axis. - - - - is False.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for function blocks.
° Function

[ MC_Stop_DML can be used to stop the axis in motion and State Machine enters Stopping.
n When MC_Power is set to False during deceleration, the motor will be in Free Run.

[ When the axis velocity is already decreased to 0 and Done of MC_Stop changes to True, Execute of MC_Stop changes
to False and State Machine changes from Stopping to Standstill.

[ The deceleration rate can follow the Setting Value of Quick stop deceleration (16#6085) in the CiA402 object dictionary.

° Troubleshooting

n 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.

° Programming Example

[ For the example, refer to the programming example for MC_Stop function block
n For function block Axis parameters, enter that of the positioning axis.

407



AX-Series Motion Controller Instructions Manual Chapter 2
2.3.3.3 MC_Reset DML
° Supported Devices: AX-308E, AX-364E
MC_Reset_DML clears axis-related errors.
FB/FC Instruction Graphic Expression
MC_Reset_DML
—{ Az bDonep—
FB MC_Reset_DML —bExecute bBusy—
bErrorf—
Errorldf—

ST Language

MC_Reset_ DML _instance(

Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is
bExecute run when bExecute BOOL True/False )
turns from False to (False)
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
one Standstill or Disabled. ruefFalse (False)
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an error
ErrorlD occurs. Refer to Appendix for error DML_ERROR* DML_ERROR (DML_NO_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
« When bExecute turns to False.
« If bExecute is False and bDone turns to True,
. . bDone will be True for one period and then
bDone « When axis error clearing is completed. immediately shift to False.
bB « When bExecute turns to True and the e« When bErrorturns to True.
usy instruction is run. «  When bDone turns to True.
bError + When an error occurs in the execution «  When bExecute turns to False. (Error Code is
conditions or input values for the cleared)
ErrorlD instruction.
° Timing Diagram
bExecute
bDone | | !
bBusy I_
bError
° Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS_REF_DML* AXIS_REF_DML When bExecute turns to True and bBusy
axis. is False.
*Note:

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

° Function

m  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.

= 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 error state,
see the error code in ErroriD.
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° Programming Example

[ For the example, refer to the programming example for MC_Reset function block
n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.4 MC_Halt_DML

Supported Devices: AX-308E, AX-364E

MC_Halt_DML halts an axis in a controllable way.

FB/FC Instruction Graphic Expression
MC_Halt_DML
—1Aaxis bDonef—
— bExecute bBusy—
FB MC—HaIt—DML —IrDeceleration bCommandAbortedf—
bErrarf—
Errorldf—

ST Language

MC_Halt_DML _instance(

Axis : =,
bExecute : =,
IrDeceleration : =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorID =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run True/False
bExecute when bExecute turns BOOL
(False)
from False to True.
. Deceleration rate. . When bExecute turns to True.
IrDeceleration . . LREAL Positive (0)
(Unit: user unit/s?)
° Outputs
Name Function Data Type Output Range (Default)
bDone True yvhgn the axis stops and the BOOL True/False (False)
velocity is 0.
bBusy True when the instruction is run. BOOL True/False (False)
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted.
bError True when an error occurs. BOOL True/False (False)
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Name Function Data Type Output Range (Default)
Indicates the error code if an

ErrorlD error occurs. Refer to Appendix DML_ERROR* DML_ERROR (DML_NO_ERROR)
for error code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

n 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 True,
bDone When the axis decelerates to a stop. bDone will be True for one period and then
immediately shift to False.
«  When bD t to True.
When bExecute turns to True and the en v7one trns o 1rue
bBusy instruction is run «  When bErrorturns to True.
' «  When bCommandAborted turns to True.
« When bExecute turns to False.
L C « If bExecute is False and bCommandAborted
bCommandAborted When this |n§truct|on Is aborted by turns to True, bCommandAborted will be
another function block. ; : ) .
True for one period and immediately shift to
False.
bError When an error occurs in the execution | | \ypon pEyecute turns to False. (Error Code
conditions or input values for the is cleared)
ErrorlD instruction.
° Timing Diagram
bExecute J
bDone
bBusy J
bCommand Aborted
bErro
Ll
° Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS_REF_DML* AXIS_REF_DML When bExecute turns to True and bBusy is
axis. False.
*Note:

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

° Function
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n 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.

n 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.

° Troubleshooting

n 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.

° Programming Example

[ For the example, refer to the programming example of the MC_Halt function block.
n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.5

MC_Home_DML

° Supported Devices: AX-308E, AX-364E

MC_Home_DML controls the axis to perform the homing operation.

FB/FC Instruction Graphic Expression
MC_Home_DML
Axis bDonef—
bExecute bBusy—
FB MC_Home_DML IrPosition bCommandAbortedf—
bErrorf—
Errorldf—

ST Language

MC_Home_DML_instance(

Axis : =,
bExecute: =,
IrPosition: =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run when
bExecute | bExecute turns from False to BOOL True/False (False) -
True.
Specify the absolute h iti i
. peg y the absolute home Positive, negative or 0 When bExecute turns to True
IrPosition | position. LREAL i
. . and bBusy is False.
(Unit: user unit) (0)
° Outputs
Name Function Data Type Output Range (Default)
True when homing is
bDone completed and the axis is in BOOL True/False (False)
Standstill state.
bBusy ;I'Jge when the instruction is BOOL True/False (False)
bCommandAborted True when the instruction is BOOL True/False (False)
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Name Function Data Type Output Range (Default)
interrupted.
bError True when an error occurs. BOOL True/False (False)

Indicates the error code if an
error occurs. Refer to

ErrorlD . DML_ERROR* DML_ERROR (DML _NO_ERROR)
Appendix for error code
descriptions.
*Note: DML_ERROR: Enumeration (ENUM)
n Output Update Timing
Name Timing for shifting to True Timing for shifting to False

bDone »  When the homing is completed.

When bExecute turns to False.

If bExecute is False and bDone turns to True,
bDone will be True for one period and then
immediately shift to False.

« When bExecute turns to True and the

bBusy instruction is run. ¢

When bDone turns to True.
When bError turns to True.
When bCommandAborted turns to True.

« When this instruction is aborted by
another instruction.

When bExecute turns to False.
If bExecute is False and bCommandAborted

bCommandAborted . When the instruction is aborted by turns to True, bC.)omman.dAbort.ed will bg
True for one period and immediately shift to
MC_Stop_DML.
- - False.
bError « When an error occurs in the execution
conditions or input values for the | « When Error Code is cleared.
ErrorlD instruction.

° Timing Diagram

bE »ecute | J

bDone

bBusy

bCommand Aborted

bE mor

° Inputs/Outputs

Name Function Data Type Setting Value

Timing to Take Effect

Axis Specify the AXIS_REF_DML* AXIS_REF_DML

When bExecute turns to True and bBusy is
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axis. False.

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

° Function

] This function block is run only when the axis is in Standstill state and the state is Homing during the instruction
execution. The function block cannot be run when the axis is in any state else.
Position is the absolute position when the homing is completed.
The home mode can be selected from the axis parameter page.

° Troubleshooting

n 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 ErrorlD.

° Programming Example

[ For the example, refer to the programming example of the MC_Home function block.
n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.6

MC_MoveAbsolute_DML

° Supported Devices: AX-308E, AX-364E

MC_MoveAbsolute_ DML controls the specified axis to move to the specified absolute target position based on the specified motion

behavior.
FB/FC Instruction Graphic Expression
MC_MoveAbsolute_DML

—{fxis bDonep—
—bExecute bBusy—

FB MC_MoveAbsolute_ DML —IrPosition bCommandAborted }—
—{Irvelocity bErrorf—
—{Ir&cceleration Errorldp—
—{IrDeceleration

ST Language

MC_MoveAbsolute DML _instance(

Axis : =,
bExecute : =,
IrPosition : =,
IrVelocity : =,
IrAcceleration : =,
IrDeceleration : =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run True/False
bExecute when bExecute turns BOOL -
(False)
from False to True.
. Negative, positive
IrPosition Absolute target position | REAL 9 or Op When bExecute turns to True and
(Unit: user unit) 0) bBusy is False.
. Target velocity Positive or 0 When bExecute turns to True and
IrVelocity LREAL :
(Unit: user unit/s) (0) bBusy is False.
Acceleration rate
IrAcceleration : o LREAL Positive (0) When I?Execute turns to True and
(Unit: user unit/s?) bBusy is False.
Deceleration rate.
IrDeceleration . . LREAL Positive (0) When I?Execute turns to True and
(Unit: user unit/s?) bBusy is False.

417




AX-Series Motion Controller Instructions Manual Chapter 2
° Outputs
Name Function Data Type Output Range (Default)
True when the absolute
bDone target position is reached. BOOL True/False (False)
bBusy ;I'urze when the instruction is BOOL True/False (False)
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted.
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an
ErrorlD error occurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendix for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

n 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
.  True when the absolute target position is True, bDone will be True for one period
bDone reached. and then immediately shift to False.
When bDone turns to True.
« When bExecute turns to True and the When bError tuns to True.
bBusy instruction is run. When bCommandAborted turns to
True.
When bExecute turns to False.
«  When this instruction is aborted by another If bExecute is False and
bC dAborted instruction. bCommandAborted is True,
ommandAborte «  When the instruction is aborted by bCommandAborted will immediately
MC_Stop_DML. change to False after maintaining a
True state for a scan cycle.
bError «  When an error occurs in the execution When bExecute turns to False. (Error
ErrorlD conditions or input values for the instruction. Code is cleared)

° Timing Diagram
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bExecute

blone

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 bExecute turns to True and bBusy is
axis. False.
*Note:

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

Function

L] MC_MoveAbsolute_ DML performs absolute positioning according to specified target velocity (IrVelocity), acceleration
rate (IrAcceleration) and deceleration rate (IrDeceleration) when bExecute turns to True.

Troubleshooting

n 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.

Programming Example

[ For the example, refer to the programming example of the MC_MoveAbsolute function block.

n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.

° S

7 MC_MoveRelative_DML

upported Devices: AX-308E, AX-364E

MC_MoveRelative_ DML controls the specified axis to move to the specified relative target position according to the specified
motion behavior.

FB/FC Instruction Graphic Expression
MC_MoveRelative_DML

—Axis bDonef—
— bExecute bBusyr—

FB MC_MoveRelative_ DML —{IrDistance bCommandAbortedf—
—{Irvelocity bErrorf—
—Ir&cceleration Errorldf—
—IrDeceleration

ST Language

MC_MoveRelative_ DML _instance(

Axis : =,
bExecute : =,
IrDistance : =,
IrVelocity : =,
IrAcceleration : =,
IrDeceleration : =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
° Inputs
Data Setting Value
Name Function Tvpe Timing to Take Effect
yp (Default)
The instruction is run True/False
bExecute when bExecute turns to BOOL -
T (False)
rue.
Relative distance to be . .
IrDistance moved LReaL | NNegative, positive or O X\/Brbesn lijsEl):«;::Su;‘e turns to True and
(Unit: user unit) 0) Y ’
. Target velocity Positive or 0 When bExecute turns to True and
IrVelocity LREAL :
(Unit: user unit/s) (0) bBusy is False.
Acceleration rate Positive
IrAcceleration : . LREAL When I?Execute turns to True and
(Unit: user unit/s?) (0) bBusy is False.
IrDeceleration Deceleration rate LREAL Positive When I?Execute turns to True and
bBusy is False.
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Data Setting Value
Name Function T Timing to Take Effect
ype (Default)
(Unit: user unit/s?) (0)
° Outputs
Name Function Data Type Output Range (Default)
bDone True whep the relative BOOL True/False (False)
distance is completed.
bBusy ;I'Jge when the instruction is BOOL True/False (False)
True when the instruction is BOOL
bCommandAborted interrupted. True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an
ErrorlD error occurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendix for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
«  When bExecute turns to False.
« When the relative positioning is | « If bExecute is False and bDone turns to
bDone completed. True, bDone will be True for one period and
immediately shift to False.
«  When bExecute tumns to True and the | When bDone turns to True.
bBusy instruction is run. «  When bErrorturns to True.
«  When bCommandAborted turns to True.
«  When bExecute turns to False.
« When this instruction is aborted by | « If bExecute is False and
another instruction. bCommandAborted is True,
bCommandAborted « When the instruction is aborted by bCommandAborted will immediately change
MC_Stop_DML. to False after maintaining a True state for a
scan cycle.
bError + When an error occurs in the execution | | \ypen peyecute turns to False. (Error Code
conditions or input values for the . ’
) . is cleared)
ErrorlD instruction.

421




AX-Series Motion Controller Instructions Manual Chapter 2

° Timing Diagram

bExecute

blone

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 bExecute turns to True and bBusy
axis. - - - - is False.
*Note:

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

° Function

L] MC_MoveRelative_ DML performs relative positioning according to specified target velocity (IrVelocity), acceleration
rate (IrAcceleration) and deceleration rate (IrDeceleration) when bExecute turns to True.

° Troubleshooting

n 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 ErrorlD.

° Programming Example

[ For the example, refer to the programming example of the MC_MoveRelative function block.
n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.8 MC_MoveVelocity DML
° Supported Devices: AX-308E, AX-364E

MC_MoveVelocity DML performs velocity control on an axis in the position mode with a specified behavior and a constant
velocity.

FB/FC Instruction Graphic Expression

MC_MoveVelocity DML
—Axis bInvelocity—
. —bExecute bBusy—
FB MC_MoveVelocity_DML —Irvelocity bCommandAborted —
—Ir&icceleration bErrorf—
—IrDeceleration ErrorIldf—

ST Language

MC_MoveVelocity DML _instance(

Axis : =,
bExecute : =,
IrVelocity : =,
IrAcceleration : =,
IrDeceleration : =,
binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run when
bExecute bExecute turns from False to BOOL True/False (False) -
True.
IrVelocity Target velocity LREAL Positive or 0 When bExecute turns to
(Unit: user unit/s) (0) True and bBusy is False.
, Acceleration rate i When bExecute turns to
IrAcceleration (Unit: user unit/s?) LREAL Positive (0) True and bBusy is False.
. Deceleration rate. " When bExecute turns to
IrDeceleration (Unit: user unit/s?) LREAL Positive (0) True and bBusy is False.
° Outputs
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Name Function Data Type Output Range (Default)
bInVelocity True yvhgn the target BOOL True/False (False)
velocity is reached.
bBusy ;I'urge when the instruction is BOOL True/False (False)
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted.
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if
ErrorlD an error occurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
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 bCommandAborted turns to True.
blnVelocity « When the target velocity is reached. When bExecute turns to True again and
IrVelocity value is changed.
bB « When bExecute turns to True and the When bErrorturns to True.
usy instruction is run. When bCommandAborted turns to True.
When bExecute turns to False.
« When this instruction is aborted by If bExecute is False and
bC dAborted another instruction. bCommandAborted is True,
ommandAborte «  When the instruction is aborted by bCommandAborted will immediately
MC_Stop_DML. change to False after maintaining a True
state for a scan cycle.
bError * When an error occurs in the execution When bExecute turns to False. (Error Code
conditions or input values for the is cleared)
ErrorlD instruction.

° Timing Diagram

bExecute

bInVelocity

bBusy

bCommandAborted

bError

° Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the AXIS REF DML* AXIS REF DML When bExecute turns to True and bBusy
axis. - - - - is False.
*Note:

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

° Function

m  When bExecute turns to True, the instruction will perform constant-velocity motion according to the specified target
speed (IrVelocity), acceleration (IrAcceleration), and deceleration (IrDeceleration).

= The executing MC_MoveVelocity DML can be aborted by another motion instruction.

m  When the instruction is aborted by another instruction, the output binVelocity changes to False and the output
bCommandAborted changes to True.

= When bExecute of MC_MoveVelocity DML switches to True, the axis will start to move at the target velocity. Even if
bExecute switches to False, the operation of the function block will not be affected.

= When bExecutelnputs of MC_MoveVelocity DML changes to True again and a new target velocity is assigned, the axis
velocity is adjusted to the new velocity.

m  When bExecute changes to False after the function block is run and then the target velocity is reached, the binVelocity
of MC_MoveVelocity DML changes to True. Afterward, bInVelocity will be True until it is aborted by another instruction.

° 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 ErrorlD.

° Programming Example

[ For the example, refer to the programming example of the MC_MoveVelocity function block.

n For function block Axis parameters, enter that of the positioning axis.

2.3.3.9 MC_WriteBoolParameter_DML

) Supported Devices: AX-308E, AX-364E

MC_WriteBoolParameter_ DML writes a Boolean value in the specified parameter.

FB/FC Instruction Graphic Expression

MC_WriteBoolParameter_ DML
—Axis bDonef—
FB MC_WriteBoolParameter_DML —{bExecute bBusy}—
— diParameterNumber bErrorf—
—bWvalue Errorldf}—

ST Language
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MC_WriteBoolParameter_instance(

Axis : =,
bExecute : =,
diParameterNumber : =
bValue : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run when True/False
bExecute bExecute turns to True. BOOL (False) )
: : o : When bExecute turns to
. Specify the number of the axis Positive, negative or 0 h
diParameterNumber parameter. DINT 0) True and bBusy is False.
When bExecute turns to
Set a Boolean value of the True/False h
bvalue parameter to write. BOOL (False) True and bBusy is False.
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° Outputs
Name Function Data Type Output Range (Default)
True when the parameter writing is
bDone completed. BOOL True/False (False)
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an error
ErrorlD occurs. Refer to Appendix for error DML_ERROR* DML_ERROR (DML_NO_ERROR)
code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bDone +  When the parameter writing is completed. «  When bExecute turns from True to False.
e When bExecute turns to True and the . When bDone turns to True
bBusy Instruction is run. L e When bErrorturns to True
«  When parameter writing is in progress. ’
bError « When an error occurs in the execution | « When bExecute turns to False. (Error Code is
ErrorlD conditions or input values for the instruction. cleared)

° Timing Diagram

bExecute

bDone

bBusy

bError

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
) Specify the When bExecute turns to True and
Axis ) AXIS_REF_DML* AXIS_REF_DML )
axis. - - - - bBusy is False.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for function blocks.
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° Function

= How to use MC_WriteBoolParameter_DML to write the number of an EtherCAT object dictionary

¢ Use the SHL instruction to shift the data length of the object dictionary where a value is to be written to the left by
24 bits

¢ Use the SHL instruction to shift the index of the object dictionary where a value is to be written to the left by 8 bits
¢ Add up the above parameters and the sub-index.

See the reference formula as follows.

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

= To write a value in an axis parameter, refer to the axis parameter AXIS_REF_DML (FB) and fill in its number in the
diParameterNumber input parameter.

° 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 ErrorlD.

° Programming Example

[ For the example, refer to the programming example of the MC_WriteParameter function block.

n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.10 MC_ReadBoolParameter_DML
° Supported Devices: AX-308E, AX-364E
MC_ReadBoolParameter_DML reads the Boolean value of a specified parameter.
FB/FC Instruction Graphic Expression
MC_ReadBoolParameter_DML
—Axis bvalidfF—
—{bEnable bBusy—
FB MC_ReadBoolParameter_ DML _ldiParameterNumber BErrarl—
Errorldf—
bValuef—

ST Language

MC_ReadBoolParameter DML _instance(

Axis : =,
bEnable : =,
diParameterNumber : =,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
bValue =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is
bEnable run when bEnable BOOL True/False (False) -
turns to True.
Specify the number When bEnable turns to
diParameterNumber of the axis DINT Positive, negative or 0 (0) | True.
parameter.
° Outputs
Name Function Data Type Output Range (Default)
True when the read parameter
bValid value is available. BOOL True/False (False)
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
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Name Function Data Type Output Range (Default)
Indicates the error code if an error

ErrorlD occurs. Refer to Appendix for error DML_ERROR* DML_ERROR (DML_NO_ERROR)
code descriptions.

bValue The read parameter value BOOL True/False (False)

*Note: DML_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bValid «  When bEnable turns to True. When bEnable turns from True to False.
all « When the parameter to be read is available. When bError turns to True.
bB ) m’gﬁ&gf:?:ﬁ;ums to True and the When bEnable turns from True to False.
usy -
« When the parameter to be read is available. When bErrorturns to True.
bError . .
* Whe'.‘. an_error oceurs  in the exgcunon When bEnable is False. (Error Code is cleared)
conditions or input values for the instruction.
ErrorlD
bValue « Updates continuously when bValid is True. Update stops when bValid is False.

° Timing Diagram

bEnable

bValid

bBusy

bError

bValue

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the axis. | AXIS_REF_DML* AXIS_REF_DML ¥¥L‘g” bEnable changes  to
*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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= How to use MC_ReadBoolParameter DML to read the number of an EtherCAT object dictionary.
¢ Use the SHL instruction to shift the data length of the object dictionary to be read to the left by 24 bits
¢ Use the SHL instruction to shift the index of the object dictionary to be read to the left by 8 bits
¢ Add up the above parameters and the sub-index.

See the reference formula as follows.

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

= To read an axis parameter value, refer to the axis parameter AXIS_REF_DML (FB) and fill in its number in the
diParameterNumber input parameter.

° 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 ErrorlD.

° Programming Example

[ For the example, refer to the programming example of the MC_ReadParameter function block.

n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.11 MC_WriteParameter_DML

) Supported Devices: AX-308E, AX-364E

MC_WriteParameter_DML writes a value in the specified parameter.

B/FC Instruction Graphic Expression
MC_WriteParameter_DML
— Bz bDonef—
FB MC_WriteParameter_ DML —bExecute bBusyr—
—diParameterNumber bErrarg—
—Irvalue Errorldf—

ST Language

MC_WriteParameter DML _instance(
Axis : =,

bExecute : =,
diParameterNumber : =,
IrValue : =,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run True/False
bExecute when bExecute turns BOOL -
(False)
to True.
diParameter Specify the number of Positive, negative | When bExecute is True and bBusy
. DINT .
Number the axis parameter. or 0 (0) is False.
IrValue Set a paramleter value LREAL Positive, negative When bExecute is True and bBusy
to write. or 0 (0) is False.
° Outputs
Name Function Data Type Output Range (Default)
bDone True when the parameter writing is BOOL True/False (False)
completed.
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
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Name Function Data Type Output Range (Default)
Indicates the error code if an error

ErrorlD occurs. Refer to Appendix for error DML_ERROR* DML_ERROR (DML_NO_ERROR)
code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bDone X\(/)rr;er?l etérc]j(.a parameter writing s | | When bExecute turns from True to False.
When bExecute turns to True and
the instruction is run. «  When bDone turns to True.
bBusy When parameter writing is in o When bErrorturns to True.
progress.
bError Z\)/(Zglrjtio?lncor?c;irﬁcr)nsog??:lsputIr\]/alLtjzz « When bExecute turns to False. (Error Code is
ErrorlD for the instruction. cleared)

° Timing Diagram

bExecute

bDone

bBusy

bError

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the AXIS REF DML* AXIS REF DML When bExecute turns to True and bBusy
axis. - - - - is False.
*Note:

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

° Function

m  How to use MC_WriteParameter DML to write the number of an EtherCAT object dictionary.

¢ Use the SHL instruction to shift the data length of the object dictionary where a value is to be written to the left by

24 bits

¢ Use the SHL instruction to shift the index of the object dictionary where a value is to be written to the left by 8 bits

¢ Add up the above parameters and the sub-index.

See the reference formula as follows.
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diParameterNumber : =-DWORD_TO_DINT (SHL (TO_DWORD (object dictionary data length), 24) + SHL
(TO_DWORD (object dictionary index), 8) + object sub-index);

m  To write a value in an axis parameter, refer to the axis parameter AXIS_REF_DML (FB) and fill in its number in the
diParameterNumber input parameter.

° 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 ErrorlD.

° Programming Example

[ For the example, refer to the programming example of the MC_WriteParameter function block.

n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.12 MC_ReadParameter_DML
° Supported Devices: AX-308E, AX-364E
MC_ ReadParameter_DML reads the value of a specified parameter.
FB/FC Instruction Graphic Expression
MC_ReadParameter_DML
—fxis byvalidp—
—bEnable bBusy—
FB MC_ReadParameter_DML —{diParameterMumber bErrork—
Errorldf—
Irvaluef—

ST Language

MC_ReadParameter_DML_instance(

Axis : =,
bEnable : =,
diParameterNumber : =,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
Ir'Value =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is True/False
bEnable run when bEnable BOOL -
(False)
turns to True.
Specify the number
diParameterNumber of the axis DINT Positive, negative or 0 (0) | When bEnable turns to True.
parameter.
° Outputs
Name Function Data Type Output Range (Default)
bValid True when the read parameter BOOL True/False (False)
value is available.
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
ErrorlD When a command error occurs, DML_ERROR* DML_ERROR (DML_NO_ERROR)
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Name Function Data Type Output Range (Default)

record the error code. For the
detailed description of the error
code, refer to the appendix of the
manual

IrValue The read parameter value LREAL Positive, negative or 0 (0)

*Note: DML_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
) «  When bEnable turns to True. « When bEnable turns from True to False.
bValid « When the read parameter value is available. o When bErrorturns to True.

« When Enable turns to True and the instruction

bBusy is run.
« When the read parameter value is available.

«  When bEnable turns from True to False.
e«  When bErrorturns to True.

bError ; ;
) Whef‘.a“ error oceurs In the execytlon . «  When bEnable is False. (Error Code is cleared)
conditions or input values for the instruction.
ErrorlD
IrValue o Updates continuously when bValid is True. « Update stops when bValid is False.

° Timing Diagram

bEnable

bValid

bBusy

bError

1cycle

*Note:
Data = Parameter values
1 cycle = One task cycle

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the axis. AXIS_REF_DML* AXIS_REF_DML When bE{’j’f;’e turns to
*Note:
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AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for function blocks.

° Function

= How to use MC_ReadParameter_DML to read the number of an EtherCAT object dictionary

*

*

*

Use the SHL instruction to shift the data length of the object dictionary to be read to the left by 24 bits
Use the SHL instruction to shift the index of the object dictionary to be read to the left by 8 bits
Add up the above parameters and the sub-index.

See the reference formula as follows.

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

m  To read an axis parameter, refer to the axis parameter AXIS_REF_DML (FB) and fill in its number in the
diParameterNumber input parameter.

° 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 ErrorlD.

° Programming Example

[ For the example, refer to the programming example of the MC_ReadParameter function block.

n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.13 MC_ReadStatus_DML
° Supported Devices: AX-308E, AX-364E
MC_ReadStatus_DML reads the state of a specified axis.
FB/FC Instruction Graphic Expression
MC_ReadStatus_DML
—{ Az bvalid—
— bEnable bBusy—
bErrorf—
Errorldf—
bErrarStopf—
FB MC_ReadStatus_DML hDisabledl—
bStoppingf—
bHomingfp—
bStandstill—
bDiscreteMotionf—
bContinuousMotionf—

ST Language

MC_ReadStatus_DML_instance(
Axis : =,

bEnable : =,

bValid =>,

bBusy =>,

bError =>,

ErrorlD =>,
bErrorStop=>,
bDisabled=>,
bStopping=>,
bHoming=>,
bStandStill=>,
bDiscreteMotion=>,
bContinuousMotion=>);

° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run True/False
bEnable when bEnable turns to BOOL -
True. (False)

438




AX-Series Motion Controller Instructions Manual Chapter 2

° Outputs
Name Function Data Type Output Range (Default)
bValid True when the axis state at BOOL True/False (False)
the output is available.
bBusy ;I'Jge when the instruction is BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an
ErrorlD error oceurs. Refer to DML_ERROR*’ DML_ERROR (DML_NO_ERROR)
Appendix for error code
descriptions.
bErrorStop BOOL True/False (False)
bDisabled BOOL True/False (False)
bStopping BOOL True/False (False)
To know details on the axis
bHoming state machine, refer to BOOL True/False (False)
SML_AXIS_STATE.*?
bStandStill BOOL True/False (False)
bDiscreteMotion BOOL True/False (False)
bContinuousMotion BOOL True/False (False)
*Note:
1. DML_ERROR: Enumeration (ENUM)
2. SML_AXIS_STATE: Enumeration (ENUM)
= Output Update Timing
Name Timing for shifting to True Timing for shifting to False
o When bEnable turns to True. «  When bEnable turns from True to False.
bValid « When the axis state at the output is «  When bErrorturns to True.
available.
« When bEnable turns to True and the «  When bEnable turns from True to False.
bBusy instruction is run. «  When bError turns to True.
bError + When an error occurs in the execution «  When bEnable is False. (Error Code is
conditions or input values for the cleared)
ErrorlD instruction.
bDisabled « When the axis is in Disabled state. « When the axis is not in Disabled state.
bErrorstop + When the axis is in Errorstop state. « When the axis is not in Errorstop state.
bStopping «  When the axis is in Stopping state. «  When the axis is not in Stopping state.
bStandStill « When the axis is in StandStill state. « When the axis is not in StandStill state.
bDiscreteMotion ¢ z\t/:tzn the axis is in Discrete Motion « When the axis is not in Discrete Motion state.
, , « When the axis is in Continuous Motion « When the axis is not in Continuous Motion
bContinuousMotion state. state.
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Name Timing for shifting to True Timing for shifting to False

bHoming »  When the axis is in Homing state. »  When the axis is not in Homing state.

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Axis Specify the axis. 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.

° Troubleshooting

= When an error occurs in the instruction execution, bError changes to True. To confirm the current error state, see the
Error Code in ErrorID.

° Programming Example

[ For the example, refer to the programming example of the MC_ReadStatus function block.

n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.14 MC_TorqueControl_DML

) Supported Devices: AX-308E, AX-364E

MC_TorqueControl_DML controls the torque by using the torque control mode of the applied servo drive.

FB/FC Instruction Graphic Expression
MC_TorgueControl_DML

—fxiz bInTorquef—
—bExecute bBusy—
—bContinuousUpdate bCommandabortedf—
—IrTorque bErrorf—

FB MC_TorqueControl —{dwTorgueRamp Errorldf—
—Irvelocity
—Ir&cceleration
—IrDeceleration
—IrJerk
—Direction

ST Language

MC_TorqueControl_DML_instance(

Axis : =,
bExecute : =,
bContinuousUpdate : =,
IrTorque : =,
dwTorqueRamp : =,
IrVelocity : =,
IrAcceleration : =,
IrDeceleration : =,
Irderk : =,
Direction : =,
binTorque =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run when True/False
bExecute bExecute turns from False to BOOL -
T (False)
rue.
Continuously updates the True/False When bExecute turns to
bContinuousUpdate target torque when BOOL True and Busy is False.
Continuousupdate is True. (False)
Specify the target torque. Positive, negative | When bExecute turns to
Irforque (Unit: N.m) LREAL or 0 (0) True and Busy is False.
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Setting Value
Name Function Data Type Timing to Take Effect
(Default)
Specify the change rate of the When bExecute turns to
torque from current torque to . True and Busy is False.
dwTorqueRamp target torque. DWORD Positive (0)
(Unit: ms)”
. . . . o When bExecute turns to
IrVelocity Specify the maximum velocity. LREAL Positive (0) True and Busy is False.
IrAcceleration Reserved LREAL - -
IrDeceleration Reserved LREAL - -
Irderk Reserved LREAL - -
Direction Reserved BOOL - -

*Note:

Here is ASDA-A2 as an example with the unit of microsecond. For other servo models, refer to 0x6087 in the object dictionary.

° Outputs
Name Function Data Type Output Range (Default)
binTorque True when the target torque is BOOL True/False (False)
reached.
bBusy ;I'urge when the instruction is BOOL True/False (False)
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted.
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an
ErrorlD error occurs. Refer to DML_ERROR' DML_ERROR (DML_NoError)
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 bErrorturns to True.
«  When bCommandAborted turns to True.
binTorque +  When bExecute turns to Trueandthe |, \yhen bExecute turns to True again and
axis state is available. IrTorque value changes.
bB « When bExecute turns to True andthe | « When bErrorturns to True.
usy instruction is run. «  When bCommandAborted turns to True.
« When bExecute turns to False.
bCommandAborted «  When the instruction is aborted. « If bExecute is False and bCommandAborted is
True, bCommandAborted will immediately
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Name Timing for shifting to True Timing for shifting to False

change to False after maintaining a True state
for a scan cycle.

bError * X\ézzﬂiszsegﬂrngﬁ%:lL'jré;hfgﬁ);]?mmn «  When bExecute turns to False. (Error Code is
ErrorlD instruction. cleared)

° Timing Diagram

bEnable

bInTorque

bBusy

bCommandAborte

bError

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the AXIS REF DML AXIS REF DML When bExecute turns to True and bBusy is
axis. - - - - False.
*Note:

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

° Function

m  When bExecute of the instruction turns to True, the target torque (IrTorque), torque ramp (dwTorqueRamp) and
maximum velocity (IrVelocity) will be sent to the servo for servo torque control.

m  When bExecute is True, the instruction is run for a velocity-constant motion according to the specified target velocity
(IrVelocity), acceleration rate (IrAcceleration) and deceleration rate (IrDeceleration).

= The executing MC_TorqueControl_DML can be aborted by executing another motion instruction.

s When MC_TorqueControl_DML is aborted by another motion instruction, the output binTorque will shift to False and
the output bCommandAborted will shift to True.

= When bExecute of MC_TorqueControl_DML turns to True, the axis starts to move according to the target velocity. Even
if bExecute turns to False, the instruction execution will not be affected.

= When bExecute of MC_TorqueControl_DML turns to True again and a new IrTorque value is set, the torque of the axis
is adjusted to the new torque value.

m  When its bExecute turns to False after the instruction is run and the target torque is reached, binTorque of
MC_TorqueControl_DML turns to True. Afterward, binTorque will remain True until it is aborted by another instruction.

= When using C2000+ or CH2000 Series AC Motor Drives, it is necessary to configure 0x6064 (Position actual value)
and 0x6077 (Torque actual value) to the Slave PDO (Process data) mapping data.

° Troubleshooting

443



AX-Series Motion Controller Instructions Manual Chapter 2

= 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.

° Programming Example

[ For the example, refer to the programming example of the DMC_TorqueControl function block.
n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.15 MC_ChangeAxisConfig_DML

° Supported Devices: AX-308E, AX-364E

MC_ChangeAxisConfig_DML modifies basic axis settings including the ratio between user units and pulse number, axis type and
user units per rotary axis rotation.

FB/FC Instruction Graphic Expression

MC_ChangeAxisConfig_ DML
—{Axis bDonef—
—{bExecute bBusyp—
FB MC_ChangeAxisConfig_ DML —|dwRatioTechUnitsDenom bErrorf—
—iRatioTechUnitsNum Errorldf—
—fModuloPeriodl
—l{iMovementType
ST Language
MC_ChangeAxisConfig_DML_instance(
Axis : =,
bExecute : =,
dwRatioTechUnitsDenom : =,
iRatioTechUnitsNum : =,
fModuloPeriodU : =,
fMovementType : =,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>);
° Inputs
Setting Value -
Name Function Data Type T'm'E%totTake
(Default) ec
The instruction is run when True/False
bExecute bExecute turns to True. BOOL (False) )
) ) Electronic gear ratio denominator Positive or 0 | When bExecute
dwRatioTechUnitsDenom DWORD turns to True and
(Pulse number) (0) bBusy is False.
R . . : Positive When bExecute
Electronic gear ratio numerator ’
|Rat|o’1'3(r::Un|ts g . DINT negative or 0 turns to True and
(User units) (0) bBusy is False.
Positive, When bExecute
fModuloPeriodU Maximum position of the rotary axis LREAL negative or 0 turns to True and
(0) bBusy is False.
0: When bExecute
fMovementType Linear axis/rotary axis SML_MOVE SML_MT_MOD | turns to True and
MENTTYPE — = .
ULO bBusy is False.

445



AX-Series Motion Controller Instructions Manual

Chapter 2

Setting Value o
Name Function Data Type T'm'E%totTake
(Default) ec
1:
SML_MT_FINIT
E
° Outputs
Name Function Data Type Output Range (Default)
bDone True when the parameter writing is BOOL True/False (False)
completed.
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an error
ErrorlD occurs. Refer to Appendix for error DML_ERROR* DML_ERROR (DML_NO_ERROR)
code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bDone « When the parameter writing is completed. | « When bExecute turns from True to False.
« When bExecute turns to True and the
instruction is run. «  When bDone turns to True.
bBusy « When the parameter writing is in | « When bErrorturns to True.
progress.
bError * When an error occurs in the execution | | \ypon pEvecute turns to False. (Error Code is
conditions or input values for the
) . cleared)
ErrorlD instruction.
° Timing Diagram
bExecute
bDone
bBusy
bError
° Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the AXIS_REF_DML* AXIS_REF_DML When bExecute turns to True and bBusy

446




AX-Series Motion Controller Instructions Manual Chapter 2

Name Function Data Type Setting Value Timing to Take Effect

axis. is False.

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

° Function

= MC_ChangeAxisConfig_DML can be used to modify basic axis settings including the ratio between user units and pulse
number (electronic gear ratio), axis type and user units per rotary axis rotation.
The axis state must be Disabled if this function block is used.
After modification, the new axis settings cannot be retained when power off and so they will disappear after repowering
or resetting. And the axis will still run based on the settings on the axis parameter page next time.

° Troubleshooting

= 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.

° Programming Example

[ This example explains how MC_ChangeAxisConfig_DML is used to modify axis parameters.
MC_ Power DML 0

MC Power DML
EN B - ENO—
DML _Driwve ETC_Delta RSDA L2 —axis bStatus —
TREUE — bEnable bRegulatorBealState [
—bRegulatorin bDriveStartReal3tate [
TRUE — bDriveStart bBusy
bError [~
ErrorId

MC_ChangeAxisConfig DML_0
MC ChangehAxisConfig DML

EN ENO—
DML Drive ETC Delta RSDA R2 —nxis blDone —
—bExecute bBusy —
10000 —dwRatioTechlUnitsDencm bError —
3460 —iRatioTechUnitsNum Errorld

360 —fModuloPeriodl
0 —iMovementType

[ Set the gear ratio denominator and gear ratio numerator (10000: 360), maximum position of the rotary axis (360) and
axis type (0). Change bRegulatorOn of MC_Power to False before MC_ChangeAxisConfig is run.
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2.3.3.16 MC_ReinitDrive_DML
° Supported Devices: AX-308E, AX-364E
MC_ReinitDrive_ DML reinitializes the specified axis.
FB/FC Instruction Graphic Expression
MC_ReinitDrive_DFL
—&xis bDonef—
FB MC_ReinitDrive_DML —bExecute bBusyr—
bErrork—
Errorldf—

ST Language

MC_ReinitDrive_|

DML _instance(

Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run True/False
bExecute when bExecute turns BOOL -
(False)
to True.
° Outputs
Name Function Data Type Output Range (Default)
bDone True when initialization is completed. BOOL True/False (False)
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an error
ErrorlD occurs. Refer to Appendix for error DML_ERROR* DML_ERROR (DML_NO_ERROR)
code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

= Output Update Timing
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Name Timing for shifting to True Timing for shifting to False

bDone +  When initialization is completed. «  When bExecute turns from True to False.

« When bExecute turns to True and the
bBusy instruction is run.
« When initialization is in progress.

«  When bDone turns to True.
«  When bErrorturns to True.

bError ) X\ézzﬂiggsegroirnggt:%:lJ(laéhf?)ret);\icunon « When bExecute turns to False. (Error Code is
ErrorlD instruction. cleared)
° Timing Diagram
bExecute
bDone | | |
bBusy
bError
° Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the AXIS REF DML* AXIS REF DML When bExecute turns to True and bBusy
axis. - - - - is False.
*Note:

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

° Function

MC_ReinitDrive_DML is used to initialize the drive which has an error or is no longer in synchronization.

Resetting the network cannot clear errors of the positioning axis itself, e.g. left and right limits, emergency stop and etc.
The function block resets EtherCAT network of the positioning axis and keeps the servo in the previous servo state.
Refer to the following table for details.

Before the reset action Resetting After the reset action
Servo Off Servo Off Servo Off
Servo On Servo Off Servo On

° Troubleshooting

= When an error occurs during the execution of the instruction, bError changes to True. To confirm the current error state,
see the error code in ErroriD.
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2.3.3.17 MC_VelocityControl_DML
. Supported Devices: AX-308E, AX-364E

MC_VelocityControl_DML controls the specified axis to move evenly according to the specified motion mode and speed in speed
mode (VL).

FB/FC Instruction Graphic Expression

MC_VelocityControl_DML
—fis bInvelocityf}—
—bExecute bBusy—
FB MC_VelocityControl_DML —bContinuousUpdate bCommandAbortedt—
—Irvelocity bErrarg—
—IrAcceleration ErrorlDf—
—IrDeceleration

ST Language

MC_ VelocityControl_DML_instance(

Axis : =,
bExecute : =,
bContinuousUpdate : =,
IrVelocity : =,
IrAcceleration : =,
IrDeceleration : =,
binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
° Inputs
Name Function Data Type Set(tl:l)r;gf;a\::tl)u € Timing to Take Effect
bExecute Run the funcltion block BOOL True/False -
(False)
When bContinuousUpdate is When bExecute turns
bContinuousUpdate’ True, the target speed will be BOOL True/False to True and Busy is
updated continuously (False) False
When bExecute turns
IrVelocity Target speed (user unit/sec) LREAL Positive (0) to True and Busy is
False
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Setting Value
Name Function Data Type Timing to Take Effect
yp (Default) 9
Positive (0) When bExecute turns
IrAcceleration Acceleration (user unit/sec?) LREAL to True and Busy is
False
Positive (0) When bExecute turns
IrDeceleration Deceleration (user unit/sec?) LREAL to True and Busy is
False

*Note: When bContinuousUpdate is activated, the speed, acceleration and deceleration are modified immediately.

° Outputs
Name Function Data Type Setting Value (Default Value)
binVelocity When the target speed is BOOL True/False (False)
reached.
bBusy True when the. Instruction is BOOL True/False (False)
running.
bCommandAborted True wh.en the instruction is BOOL True/False (False)
interrupted.
bError True when an error occurs. BOOL True/False (False)
Record the error code when an
ErrorlD error oceurs. Refer to DMC_ERROR* DMC_ERROR (DMC_NO_ERROR)
Appendices for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
«  When the axis speed reaches the target | « When bCommandAborted turns to True.
binVelocity speed e When bContinuousUante is true and write
a new value to IrVelocity.
When bError turns to True.
bBusy «  When bEnable turns to True. When bError turns to True.
When bCommandAborted turns to True.
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« When the function block instruction is
interrupted by MC_Stop.

Name Timing for shifting to True Timing for shifting to False
« When the function block instruction is « When bExecute turns to False.
interrupted by another function block « If bExecute is False and bCommandAborted
bCommandAborted instruction. is True, bCommandAborted will immediately

change to False after maintaining a True
state for a scan cycle.

bError « When an error occurs in the execution

conditions or input values for the «  When bExecute turns to False. (Error Code
ErrorlD instruction. (Error code is recorded in is cleared)

ErroriD).

° Timing Diagram

bExecute

binVelocity

bBusy

bCommandAborted

bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS REF DML* AXIS REF DML When l?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.
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° Function

m  When bExecute is True, this function block runs in an even speed based on the target velocity (IrVelocity), acceleration
(IrAcceleration), deceleration (IrDeceleration) and jerk (IrJerk) specified by the user.

= When the bContinuousUpdate input parameter of the function block is True and a new target speed is assigned, the
axis speed is adjusted to the new speed.

° Troubleshooting

m  When an error occurs during the execution of the instruction, bError will turn to True. To confirm the current error state,
see the Error Code in ErrorID.

° Example

= Refer to DMC_VelocityControl.
m  For function block Axis parameters, enter that of the positioning axis.
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2.3.4 Tension Control

The function blocks mentioned in this section are from library "DL_MotionControlLight", and the frequency converter is mainly
set up through communication to achieve tension control. The relevant settings of the frequency converter can be found in
section 7.4.2.1 in AX-3 Series Operation Manual.

° Introduction to tension control status

When running R2R_Configuration and R2R_RollDiameter function blocks, the axis status should be Disabled. When
running R2R_Run function block, the axis status will change from Disabled to Standstill to Continuous Motion. Otherwise
R2R_Run will switch to Disabled when the function block is turned off.

n Positioning axis status:
MC_MoveAbsolute_ DML R2R_Run
MC_MoveRelative_DML MC_TorqueControl_DML
MC_Halt DML MC_MoveVelocity DML

Continuous
Motion

MC_Stop_DML

Stopping

3 Errorstop

vé

Standstill

R2R_Configuration
R2R_RollDiameter
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2.3.41 R2R_Configuration

Supported Devices: AX-308E, AX-364E

R2R_Configuration configures tension control.

FB/FC Instruction

Graphic Expression

(Axis

FB R2R_Configuration

bExecute

TensionCtriMode

(WindindMaode
LiGearRatio_WindingSide
uiGearRatio_MotorSde
IrEncoderPulsePerMeter
LineSpeedSource
IrLineSpeedMax
|rTensionTargetMax

I TensionTargetSource
TensionTargetSource_AtZeroSpeed
PID_TargetSource
PID_FeedbackSource
PID_AdaptabilityReferenceSource
|rPID_QutputPasitiveLimit
|rPID_OutputNegativelimit
IrForwardSp eedLimit
IrReverseSpeedLimit

R2R_Configuration

bDane;
bBusy]|
bError|
ErrorID

ST Language

R2R_Configuration_instance(

Axis: =,

bExecute: =,

TensionCtrIMode: =,

WindindMode: =,
uiGearRatio_WindingSide: =,
uiGearRatio_MotorSide: =,
IrEncoderPulsePerMeter: =,
LineSpeedSource: =,
IrLineSpeedMax: =,
IrTensionTargetMax: =,
TensionTargetSource: =,
TensionTargetSource_AtZeroSpeed: =,
PID_TargetSource: =,
PID_FeedbackSource: =,
PID_AdaptabilityReferenceSource: =,
IrPID_OutputPositiveLimit: =,
IrPID_OutputNegativeLimit: =,

bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
e Inputs
. Setting Value Timing to Take
Name Function Data Type
o (Default Value) Effect
The instruction will
be run when True/False
bExecute bExecute changes BOOL -
(False)
from False to
True.
ROR TENSIO 0: TensionCloseLoop_SpeedMode When bE .
. en bExecute
i — 1: LineSpeedCloselLoop_SpeedMode
TensionCtriIMode Tension control N_CTRL_MOD P P_op turns to True and
mode - (Reserved) ;
E bBusy is False

2: TensionCloselLoop_TorqueMode
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Setting Value

Timing to Take

N F i Data T
ame unction ata Type (Default Value) Effect
3: TensionOpenLoop_TorqueMode
(TensionCloseLoop_SpeedMode)
R2R WINDIN 0: Rewind When bExecute
WindindMode Winding mode G MODE?2 1: Unwind turns to True and
- (Rewind) bBusy is False
uiGearRatio Windi ~ Winding side 1~65535 When bExecute
ngSide mechanical gear A UINT 100 turns to True and
9 9 (100) bBusy is False
uiGearRatio_Motor | Motor side 1~65535 When bExecute
Side_ mechanical gear B UINT 100 turns to True and
9 (100) bBusy is False
IrEncoderPulsePer Number of pulses 0~6000 When bExecute
Meter per meter LREAL 0 turns to True and
(Pulse/m) ©) bBusy is False
0: R2R_Run_IrLineSpeedValue When bExecute
1: AVI turns to True and
¥ dinout | RER_LINE_SP 2:ACI bBusyis False
LineSpeedSource | ¢ oPeed InPU EED_SOURC 3: PG_CARD
source -
E 4: DFM_DCM
5: MIBMI7
(R2R_Run_IrLineSpeedValue)
When bExecute
i i 0.0~3000.0
IrLineSpeedMax zﬂae);l? t]rr:/rI:;r?) LREAL 1000.0 turns to True and
P ( 0) bBusy is False
When bExecute
i i 0~65535
IrTensionTargetMax C/:‘SQLT tension LREAL 0 turns to True and
©) bBusy is False
0: R2R_Run_uiTensionTargetValue When bExecute
. . R2R_TENSIO .
TensionTargetSour = Source of tension N TARGET S 1: AVI turns to True and
— — . bBusy is False
ce command OURCE" . 2: A(FI Y
(R2R_Run_uiTensionTargetValue)
0: Disable When bExecute
S . RZR—T(E;NSIO 1: R2R_Run_uiTensionTargetValue_  turns to True and
TensionTargetSour ource of zero- N_TARGET_S AtZeroSpeed bBusy is False
ce AtZeroSpeed speed tension OURCE_AT_Z 2 AV
— P setting ERO_SPEED '
5 3:ACI
(Disable)
0: R2R_Run_IrPID_TargetValue When bExecute
R2R_PID_TAR 1: AVI turns to True and
PID_TargetSource | PID target source GER_;?URC 2 ACI bBusy is False
(R2R_Run_IrPID_TargetValue)
RIR PID EEE 0: AVI When bExecute
PID_FeedbackSour | PID feedback DB A_CK 5 ouU 1: ACI turns to True and
ce source =, 2: MI6MI7 bBusy is False
RCE
(AVI)
R2R_PID_ADA 0: Disable When bExecute
PID_AdaptabilityRe | Tension PID PTABILITY_R 1: RollDiameter turns to True and
ferenceSource | reference basis EFERENCE_S 2: Freq bBusy is False
OURCE™ (Disable)
IrPID_OutputPositiv | Tension PID LREAL 0~655.35 When bExecute
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Setting Value Timing to Take
N F i Data T
ame unction ata Type (Default Value) Effect
eLimit positive output (20.0) turns to True and
limit (%) bBusy is False
IrPID_OutputNegati  ooo" PID 0~655.35 When bExecuite
veLimit negative output LREAL 10 turns to True and
limit (%) (1.0 bBusy is False
. Torque mode When bExecute
IrF d dL 0~120
rrorwar itSpee m forward speed LREAL 10 turns to True and
limit (%) (10) bBusy is False
. Torque mode When bExecute
IrR dL 0~120
f everseitSpee m reverse speed LREAL 10 turns to True and
limit (%) (10) bBusy is False

*Note:

1.

R2R_TENSION_CTRL_MODE: Enumeration (Enum)

2. R2R_WINDING_MODE: Enumeration (Enum)

3. R2R_LINE_SPEED_SOURCE: Enumeration (Enum)

4. R2R_TENSION_TARGET_SOURCE: Enumeration (Enum)

5. R2R_TENSION_TARGET_SOURCE_AT_ZERO_SPEED: Enumeration (Enum)

6. R2R_PID_TARGER_SOURCE: Enumeration (Enum)

7. R2R_PID_FEEDBACK_SOURCE: Enumeration (Enum)

8. R2R_PID_ADAPTABILITY_REFERENCE_SOURCE: Enumeration (Enum)

e Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when complete to write the parameters. BOOL True/False (False)
bBusy True when the instruction is running. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)

Record the error code when an error occurs.
DML _ERROR
ErrorlD Refer to Ag)penc.jix. for error code DML_ERROR* (DML _N_O_ERR OR)
escriptions.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
« When the movement resumes. « When bExecute turns to False.

bDone « When bExecute is False but bDone turns
to True, bDone will remain True for one
scan cycle and then change to False.

bBus «  When bExecute turns to TRUE. «  When bDone turns to True.

y e«  When bErrorturns to True.
bError . Wherl.an errqr occurs in the execytlon . . When bExecute turns to False. (Error
conditions or input values for the instruction. .
ErrorlD Code is cleared)

(Error code is recorded in ErroriD).
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e Timing Diagram

bExecute

bDone

bBusy

bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Speaci:‘;/ the AXIS_REF_DML* AXIS_REF_DML When bExecute turns to True and

bBusy is False

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

e Function

] This function is only available when DL_ MotionControlLight is V1.2.0.0 or later.

n This instruction is used to set the parameters related to tension control. Before running tension control, we must use
this function block to configure settings.

] There are 4 modes of TensionCtrIMode. The following describles each mode architecture.
TensionCloseLoop_SpeedMode (tension closed-loop control, speed mode)

*

R2R_Configuration.

PID_TargetSource

*

V: Line speed (m/min.)

D: Reel diameter (m)

A/B: Mechanical gear ratio

+ Frequency
Command

° In this mode, the driver is set to speed mode for tension control.
. . Vv A
Tension control main frequency: f(Hz) = P
R2R_Configuration. L.

PID_AdaptabilityReferenceSource Limit "

Pl

L——o°

R2R_Run.IrPID_Gain_P_1st R2R_Run. R2R_Run.

R2R_Configuration.
PID_FeedbackSource

R2R_Configuration.uiGearRatio_WindingSide ——
R2R_Configuration.uiGearRatio_MotorSide ————»f

R2R_RolIDiameter.RollDiameterSource ——————————»j

R2R_Run.IrPI D:Gain_P_an
R2R_Run.IrPID_Time_|_1st
R2R_Run.IrPID_Time_|_2nd

R2R_Configuration.LineSpeedSource ————————»|

IrPID_OutputPositiv bPID_OutputNegati

eLimit vePolarity

Main freq.

LineSpeedCloseLoop_SpeedMode (Line speed closed-loop control, speed mode)
° In this mode, the driver is set to speed mode for tension control.
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R2R_Configuration.
PID_TargetSource

R2R_Configuration.

TensionTargetSource

)

*

R2R_Configuration.

R2R_Configuration.
PID_FeedbackSource

PID_AdaptabilityReferenceSource Limit
*1
+ Frequency
+ P I *1 Command
—— 0 + 3
R2R_Run.IrPID_Gain_P_1st R2R_Run. R2R_Run. )
R2R_Run.IrPID_Gain_P_2nd IrPID_OutputPositiv bPID_OutputNegati
R2R_Run.IrPID_Time_|_1st eLimit vePolarity
R2R_Run.IrPID_Time_|_2nd
R2R_Configuration.uiGearRatio_WindingSide ———————— |
R2R_Configuration.uiGearRatio_MotorSide ———————————»
R2R_Configuration.PID_FeedbackSource ——
R2R_RolDiameter.RolDiameterSource ———»|
Main freq.

TensionCloseLoop_TorqueMode (Tension closed-loop control, torque mode)

° In this mode, the driver is set to torque mode for tension control.

F:  Tension (N)

D: Reel diameter gm),
Torque (N —m) =

2

R2R_RollDiameter.
RollDiameterSource

R2R_RollDiameter.

RollDiameterSource

Tension Torque +m Frequency
Taper Calculation Command
+
R2R_Configuration. L.
PID_AdaptabilityReferenceSource Limit "
Pl
—=o
R2R_Run.IrPID_Gain_P_1st R2R_Run. R2R_Run.
R2R_Run.rPID_Gain_P_2nd  IrPID_OutputPositiveLimit bPID_OutputNegati
R2R_Configuration. R2R_Run.IrPID_Time_|_1st vePolarity

PID_FeedbackSource

R2R_Run.IrPID_Time_|_2nd

TensionOpenLoop_TorqueMode (Tension open-loop control, torque mode)

° In this mode, the driver is set to torque mode for tension control.

F:  Tension (N)
D: Reel diameter (m)

Torque (N —m) = %

R2R_RollDiameter.
RolDiameterSource

R2R_Configuration.

TensionTargetSource
—_—>

R2R_Configuration.

TensionTargetSource_
AtZeroSpeed

Frequency
Command

4’20_.

Tension Torque
Taper Calculation
R2R_RollDiameter.

RollDiameterSource
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m  WindingMode has Rewind and Uwind modes.

Rewind ———» Unwind

) @

Note: When the winding mode is selected, the reel diameter (D) will increment; When the unwinding mode is selected,
the reel diameter (D) decreases. As shown in the image.

[ Use uiGearRatio_WindingSide and uiGearRatio_MotorSide parameters to set the gear ratio.
MH300
IR
O winingSide [ nierorside
EIEREEAB

[ Select PG_CARD in the LineSpeedSource input parameter. You must install the EMM-PGO01x accessory card on the
MH300 driver. Refer to MH300 Series User Manual Chapter 8 for details.

[ MH300 driver supports the following signal inputs. Refer to MH300 Series User Manual Chapter 6 for the hardware
configuration of signals.

. DFM_DMC: Pulse voltage as output monitoring signal
. AVI: Analog voltage frequency instruction, ACI: Analog current frequency instruction
. MI6MI7: Frequency command function
= The Pulselnput of PID_FeedbackSource refers to MIBMI7.
m  The axis group state must be Disabled to run this function block.
= This instruction is only supported by Delta MH300 with EtherCAT (CMM-EC02) communication card.

° 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 ErrorlD.

e Example

n Refer to R2R_Run function block.
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2.3.4.2 R2R_RollDiameter
e Supported Devices: AX-308E, AX-364E

R2R_RollDiameter sets the roll diameter.

FB/FC Instruction Graphic Expression

R2ZR_RollDiameter

Axis bDonef—
bExecute bBusy—
RollDiameterSource bErrorf—
IrRollDiameterstart ErrorIDf—

IrRolIDiameterMax
IrRollDiameterMin
uiPulsePerRevolution
uiRoundPerLayer
MaterialThicknessUnit
IrMaterialThickness
IrRollDiameaterFilterTime

FB R2R_RollDiameter

ST Language

R2R_ RollDiameter_instance(
Axis: =,

bExecute: =,
RollDiameterSource: =,
IrRollDiameterStart: =,
IrRollIDiameterMax: =,
IrRollIDiameterMin: =,
uiPulsePerRevolution: =,
uiRoundPerLayer: =,
MaterialThicknessUnit: =,
IrMaterial Thickness: =,
IrRollIDiameterFilterTime: =,

bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
e Inputs
. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
The instruction will be run True/False
bExecute when bExecute changes BOOL -
from False to True. (False)
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Name

Function

Data Type

Setting Value
(Default Value)

Timing to Take
Effect

0:
R2R_Run_IrLineSpeedVal
ue
1: AVI
2: ACI
3:
ThicknessIntegrate_Motor_
Encorder_PG1
4.
ThicknessIntegrate_Motor_
Encorder_PG2
5:
ThicknessIntegrate_Motor_
Encorder_MI67

When bExecute turns

RollDiameter . R2R_ROLL_DIAMET 6: .
Roll diameter source . , to True and bBusy is
Source ER_SOURCE ThicknessIntegrate_Motor_ False
CloseSW_MI7
7
Thicknesslntegrate_Windin
9_
Encorder_PG2
8:
ThicknesslIntegrate_Windin
9_
Encorder_MI67
9:
ThicknesslIntegrate_Windin
9_
CloseSW_MI7
(LineSpeed)
When bExecute turns
IrRolIDiamete . 1.0~6000.0 .
rStart Current roll diameter (mm) LREAL (6000.0) to True and bBusy is
False
IrRollIDiamete = Maximum roll diameter 1.0~6000.0 When bExecute tUI'I.’]S
LREAL to True and bBusy is
rMax (mm) (6000.0)
False
When bExecute turns
i 1.0~6000.0
IrRoIIDl.amete Empty roll diameter (mm) LREAL to True and bBusy is
rMin (1.0)
False
uiPulsePerRe = Number of pulses per 1~60000 When bExecute turr.13
. . UINT to True and bBusy is
volution revolution (Pulse/Ir) 1)
False
uiRoundPerL | Number of rounds per layer 1~10000 When bExecute tUI'I.’]S
aver (round/layer) UINT 1 to True and bBusy is
y Y/ M False
Material Thick RIR MATERIAL THI 0: millimeter When bExecute turns
aterial Thic . .
i i i — — : to True and bBusy is
nessUnit Material thickness multiple CKNESS GAIN? 1. Cfar?tlmeter Y
- (millimeter) False
When bExecute turns
i i 0.001~65.0
IrMaterialThic Material thickness (mm) LREAL to True and bBusy is
kness (0.001)
False
IrRollIDiamete | Roll diameter filter time (s) LREAL 0~100.0 When bExecute turns
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Setting Value Timing to Take
N F i Data T
ame unction ata Type (Default Value) Effect
rFilterTime (1.0) to True and bBusy is
False
*Note:

1. R2R_ROLL_DIAMETER_SOURCE: Enumeration (Enum)

2. R2R_MATERIAL_THICKNESS_GAIN: Enumeration (Enum)

e Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when complete to write the parameters. BOOL True/False (False)
bBusy True when the instruction is running. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Record the error code when an error occurs.
DML _ERROR
ErrorlD Refer to A dix f d DML_ERROR* -
efer to Appendix for error code | (DML _NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
+  When the movement resumes. «  When bExecute turns to False.

bDone « When bExecute is False but bDone turns
to True, bDone will remain True for one
scan cycle and then change to False.

bBUS « When bExecute turns to TRUE. «  When bDone turns to True.

y o When bErrorturns to True.
bError . Whefl.an errqr occurs in the execytlon . . When bExecute turns to False. (Error
conditions or input values for the instruction. Code is cleared)
ErrorlD (Error code is recorded in ErroriD).
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e Timing Diagram

bExecute

bDone

bBusy

bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS REF DML* AXIS REF DML When l?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.

e Function

This function is only available when DL_ MotionControlLight is V1.2.0.0 or later.
This instruction is an industry function block, which can set the relevant parameters of the roll diameter.

When RollDiameterSource is set to "ThicknessIntegrate_Motor_Encorder_PG1",
"ThicknesslIntegrate_Motor_Encorder_PG2", and "Thicknessintegrate_Winding_Encorder_PG2" mode, PG

card is required.

This function is only available when the axis status is Disabled.
This instruction is only supported by Delta MH300 with EtherCAT (CMM-EC02) communication card.
The Thickness Aggregate parameter of RollDiameterSource has many types. Refer to the following:

Winding_Encorder_PG2

Winding_Encorder_MI67
Winding_CloseSW_MI7

MH300
HEPEFERA/ RIG AR

EEERLD

Motor_Encorder_PG1
Motor_Encorder_PG2
Motor_Encorder_MI67
Motor_CloseSW_MI7
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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 ErrorlD.

e Example

m  This example shows how to use R2R_RollDiameter to set the roll diameter parameter.

A
D
B
AlFEmE
. A: Empty roll diameter: 50 mm
. B: Maximum roll diameter: 200 mm
. C: Number of pulses per revolution: 10000, Number of rounds per layer: 10
. D: Material thickness: 10 mm
2 RZR_RollDiemeter_ 0O
R2R_RollDiameter
EN ENO|—
DML _Driwve ETC_Delta MH300_VL —axis bDone —
—bExecute bBusy
R2R_ROLL_DIAMETER_SQURCE.ThicknessIntegrate_ Motor_ Encorder_ MI&7 —RollDiameterSource bError [~
200 —1rRollDiameterMax ErrorID—

50 —(1lrRollDiameterMin
10000 —(uiPulsePerRevolution
10 —uiRoundPerlLayer
R2R_MATERIAL THICKNESS UNIT.millimeter —MaterialThicknessUnit
10 —|lrMaterialThickness
1-—lrRollDiameterFilterTime

m  Set the corresponding parameters according to the organization parameters, and then run this function. When bDone
of the R2R_RolIDiameter_0 is True, parameters have been written to the driver.
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2.3.43 R2R_Run

e Supported Devices: AX-308E, AX-364E

R2R_Run activates the tension control function.

FB/FC Instruction Graphic Expression
R2ZR_Run
Axis bBusyt—
bEnable bErrorf—
IrLineSpeedyalue ErrorIDf—
uiTensionTargetValue IrLineSpeedvalue_readf—
FB R2R_Run uiTensionTargetValue_AtZeroSpeed uiTensionTargetValue_readf—

IrPID_TargetValue
IrPID_Gain_P_1st
IrPID_Time_I 1st
IrPID_Gain_P_2nd
IrPID_Time_I 2nd

bPID_OutputNegativePolarity

[rCurrentRollDiameter_read

ST Language

R2R_Run_instance(
Axis: =,

bEnable: =,
IrLineSpeedValue: =,
uiTensionTargetValue: =,

uiTensionTargetValue_AtZeroSpeed: =

IrPID_TargetValue: =,
IrPID_Gain_P_1st: =,
IrPID_Time_|_1st: =,
IrPID_Gain_P_2nd: =,
IrPID_Time_| 2nd: =,
bPID_OutputNegativePolarity: =,
bBusy=>,

bError=>,

ErrorlD=>,
IrLineSpeedValue_read=>,
uiTensionTargetValue_read=>,
IrCurrentRollDiameter_read=>);

e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
yp (Default Value) 9
The instruction will be
bEnable run when bExecute BOOL True/False )
changes from False to (False)
True.
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Setting Value
Name Function Data Type Timing to Take Effect
yp (Default Value) 4
i 0.0~3000.0
IrLineSpeedValue Currgnt line  speed LREAL 3 When Enable turns to True
(m/min) (0)
i 0~65535 When Enable t toT
uiTensionTargetvalue Tension command UINT en Enable turns to True
value (N) (0)
uiTensionTargetValue_At = Zero speed tension 0~65535 When Enable turns to True
UINT
ZeroSpeed value (N) (0)
0~100 When Enable t to T
IrPID_TargetValue PID target value (%) LREAL (50.0) en Enabie tums fo frue
IrPID Gain P 1st TeonS|on PID P gain LREAL 0.0~1000.0 When Enable turns to True
- - = 1(%) (50.0)
IrPID Time | 1st .TenS|on. .PID | LREAL 0.0~500.0 When Enable turns to True
- - integration time 1 (1.0)
IrPID Gain P 2nd TeonS|on PID P gain LREAL 0.0~1000.0 When Enable turns to True
- - = 2(%) (50.0)
IrPID Time | 2nd .TenS|on. .PID | LREAL 0.0~500.0 When Enable turns to True
- - integration time 2 (1.0)
bPID_Outpu.tN‘egatlvePoI Tension PIP output BOOL True/False (False) When Enable turns to True
arity status selection

*Note: When the bPID_OutputNegativePolarity is False, the PID output is positive.

e Outputs
Name Function Data Type Setting Value (Default Value)
bBusy True when the instruction is running. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
ErrorD ocoue, Refer 0 Apponi or rtor code | DML_ERROR DML _ERROR
descriptions. - (DML _NO_ERROR)
IrLineSpeedValue_read Read the current line speed. LREAL E4EK 0 (0)
uiTensionTargetValue_read Read the current roll diameter. UINT E445% 0 (0)
IrCurrentRollDiameter_read Read the tension command value. LREAL 1E%(3% 0 (0)

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bBusy «  When bExecute turns to TRUE. «  When bErrorturns to True.
bError « When an error occurs in the execution
conditions or input values for the «  When bExecute turns to False. (Error
ErrorlD instruction. (Error code is recorded in Code is cleared)
ErroriD).
IrLineSpeedValue_read « Continuous update when bBusy is True. «  Stop updating when bBusy is False.
uiTensionTargetValue_read « Continuous update when bBusy is True. «  Stop updating when bBusy is False.
IrCurrentRollDiameter_read « Continuous update when bBusy is True. «  Stop updating when bBusy is False.
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e Timing Diagram

bExecute

bBusy

bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS REF DML* AXIS REF DML When t.>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.

e Function

This function is only available when DL_ MotionControlLight is V1.2.0.0 or later.
This instruction is an industry function block that activates tension control.

If you perform this function, you need to change the axis status to Standstill, and if the function is successfully run,
the axis status will be changed to Continuous.

This instruction is only supported by Delta MH300 with EtherCAT (CMM-EC02) communication card.

The way to set the bPID_OutputNegativePolarity can be given back by tension according to the different needs of
customers. Refer to the following table below to select the appropriate method:

Name Loose 0~100% Tight Tight 0~100% Loose
Wind Positive output Negative output
Unwind Negative output Positive output

° Troubleshooting

see the Error Code in ErrorlD.
° Example

mode) mode. Refer to the following device architecture:

When an error occurs in the execution of the instruction, bError will change to True. To confirm the current error state,

Example 1: This example shows how to use the TensionCloseLoop_SpeedMode (Tension closed-loop control, speed
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Pitch Roller

B3-E
Driver

Ether CAT

O

Sensor

AX-3
PLC

m  Sensor Wiring Diagram

MH300

ACM \
AVl

s R2R_Configuration Parameters

Shielding

A4

MH300
Inverter

Name

Value

Description

TensionCtriIMode

TensionCloseLoop_SpeedMode

Set the tension closed-loop speed mode

A (uiGearRatio_WindingSide)

200

Set the mechanical gears on the winding
side A

B (uiGearRatio_MotorSide)

100

Set the mechanical gears on the motor side
B

LineSpeedSource

R2R_Run_IrLineSpeedValue

Set the line speed source to the function
block R2R_Run.IrLineSpeedValue

IrLineSpeedMax 500 Maximum line speed
The hardware signal is the return voltage
PID_TargetSource AVI signal of the swing rod of the tractor (Pitch
roller)
m  R2R_RollDiameter Parameters
Name Value Description
RollDiameterSource LineSpeed Set the roll diameter source to line speed
IrRollDiameterStart 82 Set the current roll diameter
IrRollIDiameterMax 6000 Set the maximum roll diameter
IrRolIDiameterMin 80 Set the minimum roll diameter
Material ThicknessUnit millimeter Material thickness multiple
IrMaterial Thickness 0.001 Material thickness
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= R2R_Run Parameters

Name Value Description
IrPID_TargetValue 60 PID target value (%)
IrPID_Gain_P_1st 5 Tension PID P gain 1(%)
IrPID_Time_1_1st 20 Tension PID | integration time 1

m MH300 Parameters

Name Value Description
03-28 0 Select AVI terminal input
03-29 1 Select ACI terminal input
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m  Tension closed-loop speed mode program

N

R2R_Configuration_ 0
RZR Configuration

EN ENO[——
DML_Drive_ETC_Delta_ MH300_VL —HaAxis bDone [~
—|bExecute bBusy [~
R2R_TENSION_CTRL_MODE.LineSpeedCloseLoop_SpeedMode —|TensionCtrlMode bError ~
—|WindindMode ErrorID[

200 —uiGearRatio WindingSide

100 —juiGearRatio_MotorSide
R2R_LINE_SPEED SOURCE.R2R_Run_lrlineSpeedValue —lrEncoderPulsePerMeter
—|LineSpeedSource
500 —{1lrlLineSpeedMax
—|1lrTensicnTargetMax
—|TensionTargetSource
—{TensionTargetSource_AtZeroSpeed
R2R_PID_TARGER_SOURCE.AVI —{PID_TargetSource
—-|PID_FeedbackSource
—|PID_AdaptabilityReferenceSource
—{1rPID_OutputPositivelimit
—{1rPID_CutputNegativelimit
—{lrForwardSpeedLimit
—|1rReverseSpeedLimit

R2R_RollDiameter_ 0
R2R RollDiameter

EN ENO[—
DML_Drive_ETC_Delta_MH300_VL —JAxis bDone [~
—|bExecute bBusy [~
R2R_ROLL_DIAMETER_SOURCE.LineSpeed —|RollDiameterSource bError
—{1rRollDiameterStart ExrrorID[

600 —1rRollDiameterMax
80 —|1rRollDiameterMin
—|uiPulsePerRevolution
—{uiRoundPerLayer
R2R_MATERIAL_THICKNESS_UNIT.millimeter —MaterialThicknessUnit
0.001 —{1rMaterialThickness
—{1rRollDiameterFilterTime

R2R_Run_0
R2R Run
EN B ENO—
DML_Drive_ETC_Delta_MH300_VL —“jAxis bBusy —
—|bEnable bError —
SM Drive ETC_Delta ASDA B3.fActVelocity —lrLineSpeedValue ErrorID
—{uiTensionTargetValue 1rLineSpeedValue_read
—|uiTensionTargetValue AtZeroSpeed uiTensionTargetValue_read —
60 —{1rPID TargetValue 1rCurrentRollDiameter read —

5—1rPID Gain P ist
20 —{1rPID_Time I_1st
—1rPID_Gain_P_2nd
—{1zPID Time_ I 2nd
=|bPID_OutputNegativePolarity

MC_Power_0 MC_Jog_0
MC Power MC Jog
EN - ENO EN B ENO——

SM_Drive_ETC_Delta_ASDA B3 —HAxis Status — SM_Drive ETC_Delta_ASDA_B3 —HAxis Busy —
—|Enable bRegulatorRealState — —|JogForward CommandAborted —
—|bRegulatorOn bDriveStartRealState — —{JogBackward Error —
—|bDriveStart Busy — —Velocity ErrorId—

Error — —|Acceleration

ErrorlD —|Deceleration

—|Jerk

Set the R2R_Configuration, R2R_RollDiameter, and R2R_Run parameters according to the above table.
Starting sequence: start the R2R_Configuration, R2R_RollDiameter, and then start the R2R_Run.

After the tension function is activated, start the feeding axis, and the line speed source of MH300 runs according
to the line speed fed back by the feeding axis.
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= Example 2: This example shows how to use the TensionCloseLoop_TorqueMode (Tension closed-loop, torque mode)
mode. Refer to the following device architecture:

—

Encoder

0)

5

Motor
Load Cell
HM300
AX-3 Ether CAT Inverter [
PLC
s Load Cell Wiring Diagram.
MH300
Load Cell
ACM ov~10v
AVI
Shielding
s EMM-PGO1L Wiring Diagram
EMM-PGO1L Encoder
PG1
A1 A
A2 A
B2 B
B2 B
= R2R_Configuration Parameters
Name Value Description

TensionCtriIMode

TensionCloseLoop_TorqueMode

Set the tension closed-loop torque mode

Set the mechanical gears on the winding

A (uiGearRatio_WindingSide)
uiGearRatio_WindingSide 200 side A
B (uiGearRatio_MotorSide) 100 :et the mechanical gears on the motor side
IrLineSpeedMax 500 Maximum line speed
IrTensionTargetMax 350 Maximum tension value (N)
The hardware signal is the Load Cell
PID_TargetSource AVl voltage signal of the tractor (Pitch roller).
m  R2R_RollDiameter Parameters

Name Value Description

RollDiameterSource LineSpeed Set the roll diameter source to line speed
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IrRolIDiameterStart 82 Set the current roll diameter
IrRolIDiameterMax 6000 Set the maximum roll diameter
IrRollDiameterMin 80 Set the minimum roll diameter
Material ThicknessUnit millimeter Material thickness multiple
IrMaterial Thickness 0.001 Material thickness
m  R2R_Run Parameters
Name Value Description
uiTensionTargetValue 118 Tension command value (N)
uiTensionTargetValue_AtZeroSpeed 20 Zero speed tension value (N)
IrPID_TargetValue 50 PID target value (%)
IrPID_Gain_P_1st 1 Tension PID P gain 1(%)
IrPID_Time_1_1st 20 Tension PID | integration time 1
= Motor Settings Encoder Settings
Name Value Description
Encoder Type Selection ABZ Pulse Select the encoder type
Encoder Pulses Per Revolution 1024 Number of pulses per revolution of the
encoder
Encoder Input Type Setting FWD A Leads B Set the encoder input type
m HM300 Parameters
Name Value Description
03-28 0 Select AVI terminal input
10-16 0 Pulse input type setting
10-17 1 Electronic gears A
10-18 1 Electronic gears B
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Tension closed-loop torque mode program

R2R_Configuration_0

118 —uiTensionTargetValue

lrLineSpeedValue_ read

20 —
60 —
5 —
20 —

uiTensionTargetValue AtZeroSpeed
1rPID_TargetValue
1rPID Gain P 1st

1rPID Time I 1st
1rPID Gain P 2nd

1rPID Time_I_2nd

bPID OutputNegativePolarity

uiTensionTargetValue_ read
lrCurrentRollDiameter_read

TRUE R2R Configuration
1 [ EN - ENO
DML_Drive_ ETC_Delta MH300_VL —Haxis bDone [~
—|bExecute bBusy —
R2R_TENSION_CTRL MODE.TensionCloseLcop_TorgqueMode —{TensionCtrlMode bError [~
—WindindMode ErroriD -
200 —JuiGearRatio_WindingSide
100 —{uiGearRatio_MotorSide
—1rEncoderPulsePerMeter
—|LineSpeedSource
500 —lrLineSpeedMax
350 —]1rTensionTargetMax
—TensionTargetSource
—TensionTargetSource AtZeroSpeed
R2R_PID_TARGER_SOURCE.AVI —|PID_ TargetSource
—|PID_FeedbackSource
—PID_AdaptabilityReferenceSource
—1rPID_CutputPositivelimit
—1rPID_CutputNegativelimit
100 —1rTorqueMcdeForwardSpeedlimit
100 —{1rTorqueModeReverseSpeedlimit
R2R_RollDiameter 0
TRUE R2R RollDiameter
I 1 EN B ENO——
DML Drive_ETC_ Delta_MH300_VL —axis bDone [~
—bExecute bBusy —
R2R_ROLL_DIAMETER_SOURCE.LineSpeed —|RollDiameterSource bError —
82 —|1rRollDiameterStart ErrorID -
6000 —1rRollDiameterMax
80 —{1rRollDiameterMin
—uiPulsePerRevolution
—uiRoundPerLayer
R2R_MATERIAL THICKNESS UNIT.millimeter —|MaterialThicknessUnit
0.001 —lrMaterialThickness
—1rRollDiameterFilterTime
R2R_Run_0
TRUE R2R Run
[ EN B ENO——
DML Drive ETC Delta_ MH300_VL —axis bBusy [~
—|bEnable bError [~
—lrLineSpeedValue ErrorID—

[ Set the R2R_Configuration, R2R_RollDiameter, and R2R_Run parameters according to the above table.
[ Starting sequence: start the R2R_Configuration, R2R_RollDiameter, and then start the R2R_Run.
[ After the tension function is activated, it will run according to the tension value of the function block.
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= Example 3: This example shows how to use the TensionOpenLoop_TorqueMode (Tension ope-loop, torque mode)
mode. Refer to the following device architecture:

O

AX-3

5

Encoder
]

HM300
Ether CAT | Inverter

PLC

s EMM-PGO1L Wiring Diagram

EMM-PGO1L

PG1

A1l

Encoder

A2

B2

B2

s R2R_Configuration Parameters

| @ [ =] >

Name

Value

Description

TensionCtriIMode

TensionOpenLoop_TorqueMode

Set the tension open-loop torque mode

A (uiGearRatio_WindingSide)

200

Set the mechanical gears on the winding
side A

B (uiGearRatio_MotorSide)

100

Set the mechanical gears on the motor side
B

LineSpeedSource

R2R_Run_IrLineSpeedValue

Line speed input source

IrLineSpeedMax

500

Maximum line speed

IrTensionTargetMax

350

Maximum tension value (N)

TensionTargetSource

R2R_Run_uiTensionTargetValue

Select the tension command source
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m  R2R_RollDiameter Parameters

Name Value Description
RollDiameterSource LineSpeed Set the roll diameter source to line speed
IrRolIDiameterStart 82 Set the current roll diameter
IrRolIDiameterMax 6000 Set the maximum roll diameter
IrRollDiameterMin 80 Set the minimum roll diameter
Material ThicknessUnit millimeter Material thickness multiple
IrMaterial Thickness 0.001 Material thickness

m  R2R_Run Parameters

Name Value Description

uiTensionTargetValue 118 Tension command value (N)
uiTensionTargetValue_AtZeroSpeed 20 Zero speed tension value (N)
IrPID_TargetValue 50 PID target value (%)
IrPID_Gain_P_1st 50 Tension PID P gain 1(%)
IrPID_Time_|_1st 1 Tension PID | integration time 1

= Motor Settings Encoder Settings

Name Value Description
Encoder Type Selection ABZ Pulse Select the encoder type
Encoder Pulses Per Revolution 1024 Z::;ZZ: of pulses per revolution of the
Encoder Input Type Setting FWD A Leads B Set the encoder input type

m HM300 Parameters

Name Value Description
10-16 0 Pulse input type setting
10-17 1 Electronic gears A
10-18 1 Electronic gears B

m  Tension open-loop torque mode program
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1 R2R_Configuration_0

TRUE R2R Configuration
{1 EN - ENO|—
DML_Drive ETC Delta_ MH300_VL —nxis bDone —
=|bExecute bBusy —
R2R_TENSION_CTRL_MODE.TensionOpenLoop TorqueMode —TensionCtrlMode bError —
—|WindindMode ErrorID

200 —uiGearRatio_WindingSide
100 —juiGearRatio_MotorSide
—1rEncoderPulsePerMeter
R2R_LINE_SPEED_SOURCE.R2R_Run_lrLineSpeedValue —|LineSpeedSource

500 —jlrLineSpeedMax

350 —1rTensionTargetMax
R2R _TENSION TARGET_SOURCE.R2R Run_uiTensionTargetValue —TensionTargetSource
—|TensionTargetSource_AtZeroSpeed
—|PID_TargetSource
—|PID_FeedbackSource
—|PID_AdaptabilityReferenceSource
—1rPID OutputPositiveLimit
—|1rPID_OutputNegativeLimit
100 —{1rTorgqueModeForwardSpeedlimit
100 —{1rTorqueModeReverseSpeedlimit

2 R2R_RollDiameter 0
TRUE R2R RollDiameter
|l EN ENO|—
DML_Drive_ETC_Delta_MH300_VL —SjAxis bDone —
—|bExecute bBusy —
R2R_ROLL_DIAMETER_SOURCE.LineSpeed —RollDiameterSource bError [~
82 —|1rRollDiameterStart ErroriD

6000 —{1rRollDiameterMax
80 —1lrRollDiameterMin
—{uiPulsePerRevolution
—|uiRoundPerLayer
R2R_MATERIAL THICKNESS UNIT.millimeter —|MaterialThicknessUnit
0.001 —{lrMaterialThickness
—{1lrRollDiameterFilterTime

3 RZ2R_Run_0
TRUE R2R Run
i EN - ENO——
DML_Drive ETC_Delta_MH300_VL —HAxis bBusy —
—|bEnable bError i~
—1lrLineSpeedValue ErrorID
118 —|uiTensionTargetValue lrLineSpeedValue_read —
20 —juiTensiconTargetValue AtZeroSpeed uiTensionTargetValue read
20 —1rPID_TargetValue 1rCurrentRollDiameter_read —

50 —1rPID Gain_P_1st

1—1rPID Time I 1st
1rPID Gain_P_2nd
—{1rPID_Time_I_2nd
—|bPID_OutputNegativePolarity

[ Set the R2R_Configuration, R2R_RollDiameter, and R2R_Run parameters according to the above table.
[ Starting sequence: start the R2R_Configuration, R2R_RollDiameter, and then start the R2R_Run.

[ After the tension function is activated, it will run according to the tension value of the function block. The line
speed can be set by R2R_Run.IrLinSpeedValue to match the speed of the discharge axis.
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2.4 Industry-Specific Instructions

2.4.1 Servo Press Instruction

2411 DFC_SP_DegreeToHeight

° Supported Devices: AX-308E, AX-8

Servo Press industry-specific input crankshaft length, connecting rod length and crankshaft angle, and the corresponding slider
height are obtained by this Function. In motion control, the current height of the slider can be calculated from the current
crankshaft angle, crankshaft length, and connecting rod length. When an invalid value is entered, the value 0 is returned.

FB/FC Instruction Graphic Expression ST Language
DFC SP DegreeToHeight _parameter : =
FB DFC_SP_DegreeToHeigh | = DFC_SP_DegreeToHeight(
—SF_eg 9 MachParameters MachParameters: = _parameter,
1lrDegree IrDegree: = _parameter);
*Note: If the input parameter range is invalid, the value of O will be output, indicating that no calculation will be performed.

Valid Input Range:
MachParameters.IrLLength > (2 * MachParameters.IrRLength)

0 <= IrDegree <= 360
° Inputs

. Setting Value Timing to Take

Name Function Data Type (Default) Effect

ServoPress machine Reference
MachParameters electromechanical DMC_SP_MACHINE_PARAME - -
parameters TERS™
The degree of the slave axis When Execute
IrDegree LREAL™ Positive(0) turns to True ?nd
Busy state is
False
*Note1: LREAL Range:

Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324

Zero: 0

Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

*Note2: DMC_SP_MACHINE_PARAMETERS
Name Function Data Type Setting Value

IrRLength Crank length (unit: mm), LREAL Positive
provided by machine maker
Link length (unit: mm), IrLLength > (2 *

IrLLength provided by machine maker LREAL IrRLength)

IrSPMsys \/irtual master-a).(is’s SPM. (six LREAL Positive
times Ir'SPMsys is equal to the
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unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
° Outputs
Name Function Data Type Output Range (Default Value)
IrHeight The height of slider. LREAL"™ 0 <IrHeight < 2*IrRLength
*Note1: LREAL Range:

Negative values: between -1.7976931348623157E+308 and -4.9406564584124654E-324

Zero: 0

Positive values: between 4.9406564584124654E-324 and 1.7976931348623157E+308

= Output Update Timing

Name

Timing for shifting to True

® Timing Diagram

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
° Function
[ Input MachParameters, and IrDegree. The function block will calculate out Slider Height (IrHeight).
] In this case, invalid values are set, IrHeight will keep output 0.

n Schematic diagram:

L(IrLLength)

Slider Block

Height(IrHeight)

R(IrRLength)

Crank Degree(IrDegree)

° Troubleshooting
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° Sample Program

Setup MachParameters.IrRLength = 50mm, MachParameters.IrLLength = 120mm, and IrDegree = 50, after that function
will return IrHeight =88.4 (88.416296732977969).

DFC_SP_DegreeToHeight

G'VI.".':E tMachParameters —

Degree_input

MachParameters
1rDegree

5liderHeight_output

B8

4
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2.41.2 DFC_SP_HeightToDegree
. Supported Devices: AX-308E, AX-8

A dedicated FB for the Servo Press industry, the user inputs the mechanical-related information (crankshaft length, connecting
rod length, slider height) and uses this Function to obtain the corresponding angle (0 ~ 180); if the position has passed the
bottom dead center (BDC, Bottom Dead Center), you can do your own mirroring (360.0 - return value). When an illegal
parameter (ex: less than 0) is input, the angle cannot be obtained, and 0 is returned at this time.

FB/FC Instruction Graphic Expression ST Language

DFC SP HeightToDegree

_parameter : =
. = Ll DFC_SP_HeightToDegree(
FB DFC_SP_HeightToDegree R MachParameters: = _parameter
lrHeight _

IrHeight: = _parameter)

*Note: Valid Input Range:
MachParameters.IrLLength > (2 * MachParameters.IrRLength)
0 <=IrHeight <= (2 * MachParameters.IrRLength)

° Inputs

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

ServoPress machine

MachParameters electromechanical ReferenceDMC_SP_MACHIME_PARAMETERS™ - -
parameters
IrHeight The height of slider LREAL™ Positive*? -

*Note1: LREAL Range:
Positive values: Between -1.7976931348623157E+308 and -4.9406564584124654E-324
Zero: 0
Negative values: Between 4.9406564584124654E-324 and 1.7976931348623157E+308

*Note2: IrHeightValid Input Range:
0 ~ (2 * fMachParameters.IrRLength)

*Note3: DMC_SP_MACHINE_PARAMETERS

Name Function Data Type Setting Value
IrRLength Crank length (unit: mm), provided by LREAL Positive
machine maker
IrLLength Link length (unit: mm), provided by LREAL IrLLength > (2 *
machine maker IrRLength)
Ir'SPMsys Virtual master-axis’s SPM. (six times LREAL Positive
Ir'SPMsys is equal to the unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
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o Output

Name

Function

Data Type

Output Range (Default Value)

= Output Update Timing

Name

Timing for shifting to True

Timing for shifting to False

® Timing Diagram

° Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

° Function

= Input MachParameters, and IrHeight, then the function will calculate out IrDegree.

= This function will be used on key points generation related function blocks for Servo Press application (e.g.,
DMC_SP_CamCrankCurve, DMC_SP_CamLinkCurve, DMC_SP_CamCoinCurve, etc).

= Input valid range MachParameters.IrRLength, MachParameters.IrLLegnth, and IrHeight, then the function will calculate
out IrDegree. In this case, invalid values are set, this function will keep returning 0.

m  Schematic diagram:
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L(IrLLength)

Slider Block

Height(IrHeight)

° Troubleshooting

° Sample Program

Set up MachParameters.IrRLength = 50.0mm, MachParameters.IrLLength = 120.0mm, and IrHeight = 88.=mm. The function

will return IrDegree = 50.9°(50.859.....).

h:H‘:CD DFC_SP HeightToDeg

GVL.stMachParameters MachFarameters

SliderHeight_input B8 lrHeight

ree
Degree_cutput 50.9 »
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2.41.3 DMC_SP_CamCoinCurve

. Supported Devices: AX-308E, AX-8

Servo Press industry-specific FB, generates cam key point information according to the imprint curve algorithm and generates
an electronic cam table through DMC_SP_CamCurveWriteFunction block. Users can use the electronic cam table for Servo

Press processing.

FB/FC

Instruction

Graphic Expression

ST Language

FB

DMC_SP_CamCoinCruve

DMC 5P CamCoinCurve
EN - ENOD
bExecute bDone
MachPFarameters
lrHeightStart
lrHeightEnd

1rTlpercent

bBusy

bError
dwErrorID
lrMasterFoint
1rT2percent 1rSlavePoint
1rT3sec

lrTdpercent

CamCurveType
bVelEnable
1rvelWValue
bAccEnable
lrAccWValue

WWriteldmount

DMC_SP_CamCoinCurve(
bExecute: =
_parameter,
MachParameters: =
_parameter,
IrHeightStart: =
_parameter,
IrHeightEnd: =
_parameter,
IrT1percent: =
_parameter,
IrT2percent: =
_parameter,
IrT3sec: =
_parameter,
IrT4percent: =
_parameter,
bDone=>
_parameter,
bBusy=>
_parameter,
bError=>
_parameter,
dwError|D=>
_parameter,
IrMasterPoint=>
_parameter,
IrSlavePoint=>
_parameter,
CamCurveType=>
_parameter,
bVelEnable=>
_parameter,
IrVelValue=>
_parameter,
bAccEnable=>
_parameter,
IrAccValue=>
_parameter,
wWriteAmount=>
_parameter);

° Inputs
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. Setting Range _
Name Function Data Type (Default) Timing to Take Effect
bExecute Run the functhn block BOOL False/True (False) -
control bit
ServoPress machine Reference bBusy=FALSE &
MachParameters electromechanical DMC_SP_MACHIME_ - bExecute is at rising-
parameters PARAMETERS™ edge
Process start position Posiie (O bBusy=FALSE &
IrHeightStart . pos LREAL" [Range] 0 < bExecute is at rising-
- the height of slider IrHeightStart < (2 * edge
IrRLength)
Process end position — Posiie (© bBusy=FALSE &
IrHeigthEnd end post LREAL"! [Range] 0 < bExecute is at rising-
the height of slider IrHeightStart < (2 * edge
IrRLength)
Positive (0) bBusy=FALSE &
IrT1percent T1 percentage of time LREAL"™ [Range] 0 < bExecute is at rising-
IrT1percent < 100 edge
Positive (0) bBusy=FALSE &
IrT2percent T2 percentage of time LREAL"™ [Range] 0 < bExecute is at rising-
IrT2percent < 100 edge
Positive(0)
[Range] O < IrT3Ssec bBusy=FALSE &
IrT3sec T3 seconds LREAL"™ < bExecute is at rising-
(60/MachParameters.| edge
rSPMsys)
Positive(0) bBusy=FALSE &
IrT4percent T4 percentage of time LREAL™ [Range] 0 < bExecute is at rising-
IrT4percent < 100 edge

*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308
*Note2: DMC_SP_MACHINE_PARAMETERS
Name Function Data Type Setting Value
IrRLength Crank Iepgth (unit: mm), provided LREAL Positive
by machine maker
Link length (unit: mm), provided IrLLength > (2 *
IrLLength by machine maker LREAL IrRLength)
Virtual master-axis’s SPM. (six
Ir'SPMsys times Ir'SPMsys is equal to the LREAL Positive
unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
) Outputs
Name Function Data Type Output Range (Default Value)‘
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Status when FB finish generating

bDone coin key-points BOOL False/True (False)
Status when FB is busy to
bBusy generate key-points BOOL False/True (False)
Status when FB has problems
bError generating key-points BOOL False/True (False)
Error Code when running the FB -
dwErrorlD DWORD 16#00000000~16#FFFFFFF

F(16#00000000)

IrMasterPoint

Master positions for
DMC_SP_CamCurveWrite

[0..63] LREAL Array

0.0 ~ 360.0(0.0)

Slave positions for

IrSlavePoint DMC SP CamCurveWrite [0..63] LREAL Array 0.0~ 360.0(0.0)
Key point to key point cruve type [0..62]
CamCurveType for DMC_SP_CamCurveWrite DMC_CamCurveType 0~ 92(0)
Array
Velocity Enable Configurations
bVelEnable for DMC SP CamCurveWrite [0..63] BOOL Array TRUE/FALSE (FALSE)
Velocity Value for
IrVelValue DMC SP CamCurveWrite [0..63] LREAL Array LREAL™(0)
Acceleration Eanble
bAccEnable Configurations for [0..63] BOOL Array TRUE/FALSE (FALSE)
DMC_SP_CamCurveWrite
Accerleration Value for
IrAccValue DMC SP CamCurveWrite [0..63] LREAL Array LREAL™(0)
Key Point write amount for
wWriteAmount DMC SP CamCurveWrite WORD 0~64(0)
*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values : 4.9406564584124654E-324 to 1.7976931348623157E+308
*Note2: Curve Type (0~ 9)

Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)

Basic Sine (3)

Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline(9)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bDone bExecute=TRUE + FB finish curve key points generation » bExecute=FALSE
- yp 9 o bExecute=TRUE + FB is Error
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bExecute=TRUE + FB is busy

e bExecute=FALSE

bBusy bExecute=TRUE + FB is generating curve key points e bExecute=TRUE + FB is error
bExecute=TRUE + FB is done
o bExecute=FALSE
bError bExecute=TURE + FB raise error code(non-zero) e bExecute=TRUE + FB is busy

bExecute=TRUE + FB is done

° Timing Diagram

Execute |

Dane

Busy

Error

e Inputs/Outputs

Name

Function Data Type Setting Value Timing to Take Effect

e Function

To generate key-points information for Servo Press coin mode, the data should be entered into
DMC_SP_CamCurveWrite.

Invoke DMC_SP_CamCurveWrite to generate and write ECAM table after this FB is done.
Coin Curve Setup Page:

[

TDC mm o m e e e e ol

@ -------m————-

Height Start Height End

o

BDC - - -

g S

R ey

—
=

|
T3 (Stop Time ) 1 T4
1

e Troubleshooting

When error happens, bError will be True and dwErrorID will show non-zero. Refer to the following table for your next step.
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Error Code Description Contents Corrective Action
No Error - -
invalid Check if these values are within the range
nvak Invalid electromechanical parameters | ©  MachParameters.IrRLength
machine
were set « MachParameters.IrLLength
parameters
e MachParameters.IrSPMsys
Check if the values are within the range
Invalid slider . . .
. Incorrect range of slider height was set | «  IrHeightStart
height .
e IrHeightEnd
Check if the values are within the range
o Invalid time percentage was set (0% or | *  IrT1percent
Invalid time .
ercentade sum of time percentage exceeds + IrT2percent
P 9 100%) .« IrT3sec
o IrT4percent

e Sample Program

Set MachParameters.IrLlength=900, MachParameters IrRlength=300, IrHightStart=400, IrHightEnd=120,
IrT1_percent=20, rT2_percent=35 IrT3_StopTime=1, IrT4_percent=10
Set bExecute from False to True to trigger curve key-points calculation. Once calculation completes, bDone will be

True, and generate related key-

points array.

DMC_SEP_CamCoinCurwe

GVL.eaction(1) IEEEEE—
GVL.stMachParamerers —
CoinMode lrHeightStart | [T5] Imm|

CoinMode_lrHeightEnd [ 120 |
CoinMode_lrTlpercent[ a0 |
CoinMode _lrTZpercent #‘—
CoinMsde 1rT3stoprims | 1 I

COLTAEOSQ_LI?‘D! rcent 10 '—

DMC_SP_CamCoinCurve

bExecute blone = GVL.
MachParamsters bBusy [= GVL.
lrHeightScarc bError m= GVL.

lrHeightEnd
lrTlpercent
1rIzpercent

lrMasterPoint
lr3lavePFoint

1rT3zec CamCurveType
1rTdpsrcent EVelEnable
lrVelValue
bAccEnable
lrAccValue

dwErrorID [~ GVL.
GVL.
GVL.1
GVL.
GVL.
GVL.
GVL.
GVL.
wiriteAmount [~ GVL.

bfedeDone
vMedsBusy [EEEEER
bModeError
dwModeErrorID [0 |
LlrMasterP
r3lavePoint
CamCurveType
bSlaveVelEnable

lrSlaveVel
b3laveAccEnable
lrSlavehce
wiriteAmount [ &
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2.41.4 DMC_SP_CamCrankCurve

. Supported Devices: AX-308E, AX-8

Servo Press industry-specific FB, generates cam key point information according to the crankshaft curve algorithm, and
generates an electronic cam table through DMC_SP_CamCurveWrite FB. Users can use the electronic cam table for Servo

Press processing.

FB/FC

Instruction

Graphic Expression

ST Language

FB DMC_SP_CamCrankCurve

bExecute

DMC_SP_CamCrankCurve

1rMasterPoint
1rSlavePoint
CamCurveType [

whiriteAmount |

bDone +
bBusy |
bError |-
dwErrorID |

bVelEnable -
1rvelValue +
bAccEnable |

lrAccValue

DMC_SP_CamCrankCurve(

bExecute: = _parameter,
bDone=> _parameter,
bBusy=> _parameter,
bError=> _parameter,
dwErrorlD=> _parameter,
IrMasterPoint=> _parameter,
IrSlavePoint=> _parameter,
CamCurveType=> _parameter,
bVelEnable=> parameter,
IrVelValue=> _parameter,
bAccEnable=> parameter,
IrAccValue=> parameter,
wWriteAmount=> _parameter);

[ Inputs
. Setting Range -
Name Function Data Type (Default) Timing to Take Effect
bExecute Run the functlon block BOOL False/True (False) -
control bit
) Outputs
Name Function Data Type Output Range (Default Value)
bDone Status V.Vhen FB finish . BOOL False/True (False)
generating coin key-points
bBusy Status when FB S busy to BOOL False/True (False)
generate key-points
bError Status V.Vhen FB h?S problems BOOL False/True (False)
generating key-points
dwErrorID Error Code when running FB DWORD DWORD(0)

IrMasterPoint

Master positions for
DMC_SP_CamCurveWrite

[0..63] LREAL Array

0.0 ~ 360.0(0.0)

IrSlavePoint

Slave positions for
DMC_SP_CamCurveWrite

[0..63] LREAL Array

0.0 ~ 360.0(0.0)
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Key point to key point curve type [0..62]
~ O*2
CamCurveType for DMC SP CamCurveWrite DMC_CamCurveType 0 ~ 9*4(0)
- - Array
Velocity Enable Configurations
bVelEnable for DMC_SP_CamCurveWrite [0..63] BOOL Array TRUE/FALSE (FALSE)
Velocity Value for 1
Ir'VelValue DMC_SP_CamCurveWrite [0..63] LREAL Array LREAL*'(0)
Acceleration Eanble
bAccEnable Configurations for [0..63] BOOL Array TRUE/FALSE (FALSE)
DMC_SP_CamCurveWrite
IrAccValue Accerleration Value for [0..63] LREAL Arra LREAL*'(0)
DMC_SP_CamCurveWrite a y
. Key Point write amount for -
wWriteAmount DMC_SP_CamCurveWrite WORD 0~64(0)
*Note1: LREAL Range:

Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324

Zero: 0

Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

*Note2: Curve Type (0 ~9)
Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)

Basic Sine (3)

Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline (9)

= Output Update Timing

code(non-zero)

Name Timing for shifting to True Timing for shifting to False

« When bExecute turns to False.
_ - If bExecute is False and bDone turns to

bDone ggﬁg lg:r: ;IztliJ 0En+ FB finish curve key True, then bDone turns to False
immediately after maintaining the True
state for one scan cycle.

bBUS bExecute=TRUE + FB is generating »  When bDone turns to True

Y curve key points When bError turns to True
bError bExecute=TURE + FB raise error When bExecute turns to False.

e Timing Diagram
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Emecute

Dane

Error

Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Function

To generate KeyPoint for DMC_CamKeyPointWrite FB, the Slider move from TDC to BDC.

Troubleshooting

E

rror Description Contents Corrective Action
Code

0 No Error - -

Sample Program

Input refMachParameters.IrRLength, refMachParameters.IrLLength (Link > 2* Crank).

Set bExecute to True.
Wait bDone to change to True. The FB will create Key points data.
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Ll

DMC_SP_CamCrankCurve_0

DMC_SP_CamCrankCurve

GVL.bExecute |JEEEERf— rERecute

bDone
bBusy
bError
dwErrorID

lrMasterPoint |-

lrslavePoint
bslaveVelEnable
lrSlaveVel
bSlaveAccEnable
1lrslaveAcc
CamCurveType
wiWriteAmount

- GVL.bDone
- GVL.
bError

= GVL.

—GVL.dwErrorID II]

GVL.lrMasterPoint

GVL.lrSlavePoint

|- GVL.bSlaveAccEnable

~ GVL.1lrSlaveVel
GVL.bSlaveAccEnable

—GVL.lrSlaveAcc

— GVL.CamCurveType

—GVL.wWriteAmount [ 2 |
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241.5 DMC_SP_CamCurveWrite

. Supported Devices: AX-308E, AX-8

Servo Press industry-specific Function block, the purpose is to generate an electronic cam table according to the input key point
information, and calculate the SPM upper limit value and the Master Axis speed according to the user input motor speed and

gear ratio. At the same time, it provides a function of detecting curve reversal. Once a reversal is detected, a warning will appear
to prevent the curve from reversing after processing.

FB/FC Instruction Graphic Expression ST LANGUAGE
DMC_SP_CamCurveWrite(
CamTable: = _parameter,
bExecute: = _parameter,
MachParameters: = _parameter,
IrMasterPoint: = _parameter,
- A CamCarveiirite ] IrSlavePoint: = _parameter,
CamTable bDone CamCurveType: = _parameter,
bExecute blusy bVelEnable: = _parameter,
MachParameters bError
lrMasterPoint dwError1D Ir'VelValue: = _parameter,
1rSlavePoint 1rSPMbound bAccEnable: = parameter,
FB DMC_SP_CamCurveWrite Ef;'i:::;f;m LrifasterSpeed IrAccValue: = parameter,
1rVelValue wWriteAmount: = _parameter,
ccEnable bDetectMotionInvert: = _parameter,
lrAccValue L
i telamt IrTolerenceOfDegree: =
bDetectMotionInvert _parameter,
lrTolerence0fDegree bDone=> _parameter,
bBusy=> _parameter,
bError=> _parameter,
dwErrorlD=> _parameter,
IrSPMbound=> _parameter,
IrMasterSpeed=> _parameter);
e Inputs
. Setting Value _—
Name Function Data Type (Default) Timing to Take Effect
. Start to run with rising-
bExecute Elt'm the function block control BOOL False/True (False) | edge signal, only one
time.
. ReferenceDMC_
MachParameters jleercvt(r):r;eescsh;nr:gz:anameters SP_MACHINE_ i zg)l::};zz\lisaltz réi&sin -edge
P PARAMETERS* g-eds
. Key-points of master axis [0..63] LREAL bBusy=FALSE &
IMasterPoint DMC_CamKeyPointWrite Array 0~360(0.0) bExecute is at rising-edge
. Key-points of slave axis for [0..63] LREAL bBusy=FALSE &
IrStavePoint DMC_CamKeyPointWrite Array 0~360(0.0) bExecute is at rising-edge
CamCurveType Curve Type Setup for DMC_e_errr)r;Curyv 0~9"2 (0) bBusy=FALSE &
DFB_CamKeyPointWrite Array[0..62] bExecute is at rising-edge
Velocity Enable Configurations WORD Array bBusy=FALSE &
bVelEnable for DMC_CamKeyPointWrite [0..63] False/True (False) bExecute is at rising-edge
IrVelValue Velocity Value for [0..63] LREAL LREAL*'(0) bBusy=FALSE &
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DMC_CamKeyPointWrite Array bExecute is at rising-edge
Acceleration Enable
bAccEnable Configurations for WO[ORDeg]r @ | BOOL(FALSE) 2;‘::};; ;Aésaltz rf;in oo
DMC_CamKeyPointWrite - g-edg
Acceleration Value for [0..63] LREAL » bBusy=FALSE &
IrAccValue DMC_CamKeyPointWrite Array LREAL™/(0) bExecute is at rising-edge
. Key-points write amount for bBusy=FALSE &
wiriteAmount DMC_CamKeyPointWrite WORD 2~64(0) bExecute is at rising-edge
bDetectMotionlnvert Enaple dgtectlng motion invert BOOL False/True (False) bBusy= FA.LSE &
functionality bExecute is at rising-edge.
The tolerance invert degree
bBusy=FALSE &
IrTolerenceOfDegree** | during motion between two key- LREAL 0~180(0) usy= . S o
points bExecute is at rising-edge.

*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308
*Note2: CAM Curve Types (0 ~ 9)
Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)
Basic Sine (3)
Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline (9)
*Note3: DMC_SP_MACHINE_PARAMETERS
Name Function Data Type Setting Value
IrRLength Crank length (unit: mm), provided by LREAL Positive
machine maker
IrLLength Link length(unit: mm), provided by LREAL IrLLength > (2 *
machine maker IrRLength)
Ir'SPMsys Virtual master-axis’s SPM. (six times LREAL Positive
Ir'SPMsys is equal to the unit
deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
*Note4 :  When bDetectMotioninvert is set as FALSE, IrTolerenceOfDegree will be ignored.
° Outputs
Name Function Data Type Output Range (Default Value)
Status when FB finish writing ECAM table
bDone and calculating ECAM velocity upper bound BOOL False/True (False)
value

495




AX-Series Motion Controller Instructions Manual

Chapter 2

bBusy Status when FB is busy to write ECAM table BOOL False/True (False)
bError Status when FB has problems writing ECAM BOOL False/True (False)
dwErrorlD Error Code when running FB DWORD DWORD(0)
IrSPMbound?*2 Upper pound SPM value, based on input LREAL* LREAL(0)
key-points
IrMasterSpeed Master axis speed(unit = deg/sec) LREAL*! LREAL(0)
*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308
*Note2: Valid MachParameters.IrSPMsys should not exceed IrSPMbound value. IrSPMbound is the max speed of the
motor.
= Output Update Timing
Name Timing for shifting to True Timing for shifting to False
«  When bExcute turns to False
= L If bExecute is False and bDone turns to
bDone \lzllr:_l)t(: cute=True + FB finish ECAM table True, then bDone turns to False
immediately after maintaining the True
state for one scan cycle.
bBus bExecute=True + FB is writing ECAM | = When bDone turns to True
y table When bError turns to True
bError bExecute=True  + FB raise error When bExecute turns to False.
code(non-zero)

e Timing Diagram

Execute

Done

Busy

Error
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e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable Specify the cam MC_CAM_REF MC_CAM REF bBusy=FALSE & bExecute is at rising-
table. edge.
e Function
[ Input ECAM key-points data to DMC_SP_CamCurveWrite to generate ECAM curve and write the curve into ECAM
table with a specific CAM table ID.
[ DMC_SP_CamCurveWrite will also calculate the upper bound SPM value. If system SPM value exceeds the upper

bound SPM, the error message will be shown. Then users should adjust the system SPM if needed.

n If Curve invert happen, DMC_SP_CamCurveWrite can detect when user set bDetectMotionlnvert to True and set

IrTolerenceOfDegree

e Troubleshooting

When an error happens, bError will be True and dwErrorlD will show non-zero. Refer to the following table for the error code.

Error Description Contents Corrective Action
Code
0 No Error - -
Check if these values are within the range
1 Invalid hi ¢ Invalid electromechanical o MachParameters.IrGearRatio
nvalid machine paramters parameters were set « MachParameters.IrRPMmotor
e MachParameters.IrSPMsys
Check if the values are within the range
4 Exceeds §upported amount wWriteAmount is out of range . g
of key-points e WWriteAmount
5 SPM is over motor upper On-demand master axis SPMis | Check if the values are within the range
bound over motor upper bound e MachParameters.IrSPMsys
CAM Data Tvoe | i Check if CAM Data Type is supported
6 SUDDO rtae: ypeis no CAM Data Type is not supported | « CamTable.byType
PP o CamTable.byVarType
7 Tolerence invert degree is | Tolerence of invert degree is out | Check if the values are within the range
out of range of range o IrTolerenceOfDegree
To adjust the input values
3 Curve motion invertion One or more motion invertion are | «  IrVelValue
detected found e IrAccValue
« IrTolerenceOfDegree
Errors raised by inside reference function blocks
. Refer to AX3 user manual
100533 wWriteAmount out of range (DMC_ERROR) Refer to AX3 user manual (DMC_ERROR)
Invalid Master value of key- | Refer to AX3 user manual
100534 points (DMC_ERROR) Refer to AX3 user manual (DMC_ERROR)
Invalid acceleration values | Refer to AX3 user manual
100535 of key-points (DMC_ERROR) Refer to AX3 user manual (DMC_ERROR)
Invalid acceleration Refer to AX3 user manual
100536 settings (DMC_ERROR) Refer to AX3 user manual (DMC_ERROR)
The curve type is not Refer to AX3 user manual
100537 supported (DMC_ERROR) Refer to AX3 user manual (DMC_ERROR)
There is no boundary
100538 condition or wrong Refer to AX3 user manual Refer to AX3 user manual (DMC_ERROR)
" (DMC_ERROR)
boundary condition
100539 The cam table data is Refer to AX3 user manual Refer to AX3 user manual (DMC_ERROR)
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written by other function

| (DMC_ERROR)

e Sample Program

m  Generate ECAM table:

For Example, Select DMC_SP_CamLinkCurve FB (or other FB, like DMC_SP_CamPulse1Curve) to generate Key-

Point Data.

DMC_5P_CamLinkCurve

GVL.bAction[1) EECE—
GVL.stMachParameters —

LinkMode 1lrHeightStart
LinkMode lrHeightEnd
LinkMode 1rTipercent[ 30  |—
LinkMode 1rT2percent

bExecurte
MachParameters
lrHeightStart
lrHeightEnd
1rTipercent
lrT2percent

DMC_SP_CamLinkCurve

bDone

bBusy

bError
dwErrorID
lrMasterFoint
lrSlaveFoint
CamCurveType
bVelEnable
1rVelValoe
biccEnable
lrAccValue
wHriteAmount

o

= GVL.bModeDone
= GVL.bModeBusy
= GVL.bModeError JEES
— GVL.dwiodeErrorID [0 |
GVL.lrMasterFoint
GVL.
GVL.
GVL.
GVL.

lrSlaveFoint
CamCurveType
bSlaveVelEnable
lrSlaveVel
GVL.bSlavehccEnable
GVL.lrSlaveRcc
—GVL.wWriteAmount [ & |

= After FB successfully generates key-points data, invoking DMC_SP_CamCurveWrite to write the specific ECAM table.

IMC_SP_CamCurveWrite

m

IMC_SP_CamCurveWrite

GVL.CamTable —=CamTable
GVL.bCamEeyPointWrite_Execute m—bExecute
GVL.stMachParameters —|MachFarameters
GVL.lrMasterPoint —lrMasterPoint
GVL.lrSlavePoint —lrSlavePoint
GVL.CamCurveType —{CamCurveType
GVL.bSlaveVelEnable —|bVelEnable
GVL.1lrSlaveVel —1lrVelValue
GVL.bSlavelhccEnable — bAccEnable
GVL.1lrSlavehcc —|lrAccValue
GVL.wWriteAmount III— wWriteAmount
bInvertDetect m—bDEtectMotionInvert
3.0 —1rTolerencelfDegree

bDone = GVL.bCamKeyFointWrite Done
bEBusy M~ GVL.bCamKeyFointWrite_Busy
bError M GVL.bCamEeyPointWrite_Error
dwErrorID — GVL.dwCamKeyFPointWrite ErrorID |I|
1rSEMbound [~ GVL. 1rSPMBound
lrMasterSpeed — GVL.lrMasterSpeed

m  Calculate the upper bound SPM. Check if SPM exceeds the SPM bound value.

Set Motor RPM=300, SPM

= 350, GearRatio =

1.0, After DMC_SP_CamxxxCurve FB Generate Key-points,

DMC_SP_CamCurveWrite will calculate the upper bound SPM. If the input SPM exceeds the SPM bound value, the

function block will raise an error code. In this case, adjust SPM to run DMC_SP_CamCurveWrite again.

DHC SP CamCurveRrite

GVL

VL.

OMC_SP_CasCurveRrite

GVL.CanTable == CamTahle
VL. bCamKeyPointirice_Execuce [ bExecute
GVL.stMachParameters —MAChPATARSTATS
tMasterPoint —lzMasterfoint
lrSlavePoint —leSlavePoint
VL . CamCurvaType —|CamCurvaTyps
GVL.b5LlaveVelEnable —{bVelEnable
GVL.1lrSlaveVel —lrVelValus
GVL.bSlavehccEnable —blccEnable
GVL. lrSleveAcc —lrAccValue
GVL.wWriteAmount 4 | —wWriveAmount
bIavertDetact m—' bhecectHationInvers
3.0 —lrTolerenceCiDegree

bhone = GVL.

bEusy = GVL.

BError = GVL.
dwErrorID = GVL.
lzSPbound — VL.
IrMsstarSpeasd — GVL.

bCamKeyPointWeice_Done
pCa=keyFointhzice_busy [N
bCasKeyPointirize Error RGN
dwCasieyPointWrite_ErrocID [ 1]
irSPMBound 238 ¥

130

lrMastaripasd
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m  Curve invert Detect

Perform DMC_SP_CamCoinCurve and set Ir'SPM = 6, IrLIength = 220, IrRlength = 100, IrHightStart = 120, IrHightEnd

= 25, IrT1_percent = 25, IrT2_percent = 20, IrT3_StopTime = 1, IrT4_percent = 25.

DMC_SP_CamCoinCurve
DHC SP CamCoinCurve ﬁ
GVL.bAction[1] [EENCE—bExecute blone = GVL.bModeDone [JEEICER
GVL.=tMachParameters —|MachParameters bEusy = GVL.bModeBusy
CoinMode lrHeight3tart 120 — lrHeightStart BEXror = GVL.bModeETror L
CoinMode lrHeightEnd F —{lrHeightEnd dwErrorlID |~ GVL.dwModeErrorID [ 0 |
CoinMode lrTlpercent F —leTipercent 1rMasterPoint [~ GVL.lrMasterPoinc
CoinMode lrT2percent a0 —1lrT2percent 1lrzSlavePoint [~ GVL.lrSlavePoint
CoinMode lrT3stoptime[ 1 —{1rT3sec CamCurveType [~ GVL.CamCurveType
CoinMode leTdpercenct [ 28 |—{lrT4percent EVelEnable - GVL.bSlaveVelEnable
lrVelValoe — GVL.lrSlaveVel
bAccEnable i~ GVL.bSlavehccEnable
lrAccValue — GVL.1lrSlavedcc
wHriteAmount [~ GVL.wHriteAmount [ & |

= Set binvertDetect to True, and set IrTolerenceOfDegree to 3.0 and run DMC_SP_CamCurveWrite again. Error will be

True, and ErrorlD will show 8.

DIMC 5P _CemCurveWrite

=

DMC 5P _CamCurveWrite

GVL.bCamKeyPointWrite Execute [EEGpEE—
GVL.3tMachFarameters —
GVL.lrMasterPoint —j

GVL.lrS5lavePoint —

GVL.CamCurveType —]
GVL.bSlaveVelEnable —

GVL.CamTable —=|CamTable

GVL.lrSlaveVel —
GVL.bSlaveAccEnable —
GVL.lrSlavelcc —
GVL.wWriteAmount
bInvertDetect m—

3.0—

blone = GVL.
bExecute bBusy M= GVL.
MachFParameters bError M~ GVL.
lrMasterFoint dwErrorID — GVL.
1lrS5lavePoint 1r5FMbound — GVL.
CamCurveType lrMasterSpeed — GVL.
bVelEnable
1rvVelValue
bAccEnable
lrAccValue
wWhWriteAmount
bDetectMotionInvert
1rTolerenceQfDegree

bCamKeyFointWrite Done
bCamKeyPointWrite Busy
bCamKeyPointWrite Error
dwCanKeyPointWrite ErrorID
1rSPMBound

lrMasterSpeed
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241.6 DMC_SP_CamLinkCurve

° Supported Devices: AX-308E, AX-8

Servo Press industry-specific FB, generates cam key point information according to the extended curve algorithm and
generates an electronic cam table through DMC_SP_CamCurveWrite FB. Users can use the generated electronic cam table for
Servo Press processing.

FB/FC

Instruction

Graphic Expression

ST Express

DMC SP CamLinkCurve
EN - ENO
bExecute bDone
MachParameters bBusy
lrHeightStart bError
lrHeightEnd dwErrorID
1rTlpercent lrMasterPoint
FB DMC_SP_CamLinkCurve 1rT2percent 1rSlavePoint
CamCurveType
bVelEnable
lrVelValue
bAccEnable
lrAccValue
wWriteAmount

DMC_SP_CamLinkCurve

bExecute: = _parameter,
MachParameters: = _parameter,
IrHeightStart: = _parameter,
IrHeightEnd: = _parameter,
IrT1percent: = _parameter,
IrT2percent: = _parameter,
bDone=> _parameter,
bBusy=> _parameter,
bError=> _parameter,
dwErrorID=> parameter,
IrMasterPoint=> _parameter,
IrSlavePoint=> _parameter,
CamCurveType=> _parameter,
bVelEnable=> parameter,
IrVelValue=> parameter,
bAccEnable=> parameter,
IrAccValue=> parameter,
wWriteAmount=> _parameter);

e Inputs
. Setting Range -
Name Function Data Type (Default) Timing to Take Effect
bExecute Run the functlon block BOOL False/True (False) -
control bit
ServoPress machine ReferenceDMC_SP_MA bBusy=FALSE &
MachParameters electromechanical CHINE_PARAMETERS - bExecute is at rising-
parameters *2 edge
Process start position - Posttie ©) bBusy=FALSE &
IrHeightStart . P LREAL"™ [Range] 0 < bExecute is at rising-
the height of slider IrHeightStart < (2 * edge
IrRLength)
Process end position — Posttee bBusy=FALSE &
IrHeigthEnd . P LREAL" [Range] 0 < bExecute is at rising-
the height of slider IrHeightStart < (2 * edge
IrRLength)
Positive (0) bBusy=FALSE &
IrT1percent T1 percentage of time LREAL"™ [Range] 0 < bExecute is at rising-
IrT1percent < 100 | edge
IrT2percent T2 percentage of time LREAL™ Positive (0) bBusy= FA_LSE &
[Range] 0 < bExecute is at rising-
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IrT2percent < 100 edge
*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308
*Note2: DMC_SP_MACHINE_PARAMETERS
Name Function Data Type Setting Value
IrRLength Crank length (unit: mm), provided by LREAL Positive
machine maker
IrLLength Link length (unit: mm), provided by LREAL IrLLength > (2 *
machine maker IrRLength)
Ir'SPMsys Virtual master-axis’s SPM. (six times LREAL Positive
Ir'SPMsys is equal to the unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
° Outputs
Name Function Data Type Output Range (Default Value)
bDone Stgtus Wher.] FB finish generating BOOL False/True (False)
coin key-points
bBusy Status when FB is busy to generate BOOL False/True (False)
key-points
bError Status when FB h?S problems BOOL False/True (False)
generating key-points
. 16#00000000~16#FFFFFFF
dwErrorlD Error Code when running FB DWORD F(16400000000)
IrMasterPoint Master positions for [0..63] LREAL Arra 0.0 ~ 360.0(0.0)
DMC_SP_CamCurveWrite h y ' T
. Slave positions for
IrSlavePoint DMC_SP_CamCurveWrite [0..63] LREAL Array 0.0 ~ 360.0(0.0)
. . [0..62]
Key point to key point curve type for 02
CamCurveType DMC SP CamCurveWrite DMC_CamCurveTyp 0~9%40)
- - e Array
Velocity Enable Configurations for
bVelEnable DMC_SP_CamCurveWrite [0..63] BOOL Array TRUE/FALSE (FALSE)
Velocity Value for .
IrVelValue DMC_SP_CamCurveWrite [0..63] LREAL Array LREAL™(0)
Acceleration Eanble Configurations
bAccEnable for DMC_SP_CamCurveWrite [0..63] BOOL Array TRUE/FALSE (FALSE)
Accerleration Value for .1
IrAccValue DMC_SP_CamCurveWrite [0..63] LREAL Array LREAL™(0)
. Key Point write amount for
wWriteAmount DMC_SP_CamCurveWrite WORD 0~64(0)
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*Note1:

*Note2:

LREAL Range:

Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0

Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

Curve Type (0~ 9)
Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)

Basic Sine (3)

Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline(9)

Output Update Timing

Name

Timing for shifting to True Timing for shifting to False

bDone

« When bExecute turns to False

If bExecute is False and bDone turns to
True, then bDone turns to False
immediately after maintaining the True
state for one scan cycle.

bExecute=TRUE + FB finish curve key
points generation

bBusy

bExecute=TRUE + FB is generating | * Vhen bDone turnsto True
curve key points When bErrorturns to True

bError

bExecute=TURE
code(non-zero)

+ FB raise error

When bExecute turns to False.

Timing Diagram

Execute

Dane

Busy

Error

Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect
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° Function
] User input T1, T2 and FB will calculate T3 time percent.
n The Slider will move from TDC to Height Start at T1 time percent.
n The Slider will move to Height End at T2 time percent.
n Finally, back to TDC at T3 time percent.
TDC -=--=-=---- :_______________:_ _____________________ :_________________: ______
i Height Start i
! , Height End .
BDC -------- E  REEEEE R S e EEEEEEEE LI
: T i T2 i T3 i
° Troubleshooting
Error - i 1
Description Contents Corrective Action
Code
0 No Error - -
. . . . Check if these values are within the range
Invalid machine Invalid mechanical parameters
1 parameters were set - MachParameters.IrRLength
- MachParameters.IrLLength
| ¢ ¢ slider height Check if the values are within the range
2 Invalid slider height ncorrect range ot stider heig - IrHeightStart
was set .
- IrHeightEnd
Invalid time percentage was set. Check if the values are within the range
3 Invalid time percentage (0% or sum of time percentage - IrT1percent
exceeds 100%) - IrT2percent
° Sample Program

Input MachParameters.IrRLength, MachParameters.IrLLength (Link > 2* Crank).
Input Height Start and Height End.

Input T1 time percent, T2 time percent.

Set bExecute to True.

Wait bDone to change to True. The FB will generate key-points data.
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DMC_SP_CamLinkCurve

GvL.pAction (1] EEEEE—

GVL.stMachParameters —

LinkMode lrHeightStart
LinkMode_lrHeightEnd [ 25 |
LinkMode_lrTlpercent
LinkMode lrT2percent

bExecute
MachParameters
lrHeightStart
lrHeightEnd
lrTlpercent
lrT2percent

DMC_SP_CamLinkCurve |

bDone

bBusy

bError
dwErrorID
lrMasterPoint
lrSlavePoint
CamCurveType
bVelEnable
1xrVelValue
bAccEnable
1rAccValue
wiWriteAmount

= GVL.bMcdeDone

= GVL.bMcdeBusy

= GVL.bModeError

— GVL.dwModeErrorID
GVL.1lrMasterPoint

— GVL.1lrSlavePoint

— GVL.CamCurveType

— GVL.bSlaveVelEnable

— GVL.1lrSlaveVel

— GVL.bSlaveAccEnable

GVL.1lrSlavelcc

— GVL.wWriteBmount [ 4 |
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2.41.7 DMC_SP_CamPendulumCurve

° Supported Devices: AX-308E, AX-8

Servo Press industry-specific FB, generates cam key point information according to the pendulum curve algorithm, and
generates an electronic cam table through DMC_SP_CamCurveWrite FB. Users can use the generated electronic cam table for

Servo Press processing.

FB/FC Instruction Graphic Expression ST LANGUAGE
DMC_SP_CamPendulumCurve(
bExecute: = _parameter,
MachParameters: =
_parameter,
IrHeightStart: = _parameter,
- DMC_SP CamPendulumCurve Exol bDone=> _param eter’
bExecute bDone bBusy=> _parameter,
MachParameters bEusy [
lrHeightStart bError | bError=> —parameter’
dwErrorIDp dwErrorlD=> _parameter,
1xasrexfolaty IrMasterPoint=> parameter,
FB DMC_SP_CamPendulumCruve | , - ’
CamCurveType | IrSlavePoint=> _parameter,
bVelEnable
1rVelValue | CamCurveType=>
bAccEnable __parameter,
wif::;;i:: [ bVelEnable=> parameter,
lrSlaveStartDegree [ IrVelValue=> _parameter,
bAccEnable=> parameter,
IrAccValue=> parameter,
wWriteAmount=> _parameter,
IrSlaveStartDegree=>
_parameter);
° Inputs
. Setting Value _—
Name Function Data Type (Default) Timing to Take Effect
. Start to run with the
bExecute Run the functlon block BOOL False/True (False) rising-edge signal,
control bit :
only one time.
ServoPress machine ReferenceDMC_SP_ bBusy=FALSE &
MachParameters electromechanical MACHINE_PARAMET - bExecute is at rising-
parameters ERS*? edge
o0 saereaes
IrHeightStart . LREAL"™ [Range] 0< bExecute is at rising-
position of the IrHeightStart < (2* | o400
pressing process IrRLength)
*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308
*Note2: DMC_SP_MACHINE_PARAMETERS

Name Function Data Type

Setting Value
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IrRLength Crank Length (unit: mm), provided by LREAL Positive
machine maker
IrLLength Link Length(unit: mm), provided by LREAL IrLLength > (2 *
machine maker IrRLength)
Ir'SPMsys Virtual master-axis’s SPM. (six times LREAL Positive
Ir'SPMsys is equal to the unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
° Outputs
Name Function Data Type ST e e UL
Value)
bDone Status when FB c.ompleted generating BOOL False/True (False)
pendulum key-points
bBusy Status when FB is generating key-points BOOL False/True (False)
bError Status when FB has problems generating BOOL False/True (False)
key-points
dwErrorlD Error code of this FB DWORD 16#00000000~16#FFFF

FFFF (16#00000000)

IrMasterPoint

Master positions for
DMC_SP_CamCurveWrite

[0..63] LREAL Array

0.0 ~ 360.0 (0.0)

Slave positions for

IrHeightStart to calculate out the angel of
slave-axis (via DFC_SP_HeightToDegree).

IrSlavePoint DMC_SP_CamCurveWrite [0..63] LREAL Array 0.0 ~ 360.0 (0.0)
. [0..62]
Cruve type between key-points for a2
CamCurveType DMC SP CamCurveWrite DMC_CamCurveType 0~9%(0)
- - Array
Velocity Enable Configurations for
bVelEnable DMC_SP_CamCurveWrite [0..63] BOOL Array False/True (False)
Velocity Value for
IrVelValue DMC_SP_CamCurveWrite [0..63] LREAL Array LREAL (0)
Acceleration Eanble Configurations for
bAccEnable DMC_SP_CamCurveWrite [0..63] BOOL Array False/True (False)
Accerleration Value for
IrAccValue DMC_SP_CamCurveWrite [0..63] LREAL Array LREAL (0)
wWriteAmount Key Point value WORD 0~64 (0)
Based on MachParameters.IrRLength,
IrSlaveStartDegree | MachParameters.IrlLength, and LREAL*! 0.0~180.0 (0)

*Note1:

LREAL Range:

Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324

Zero: 0
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Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

*Note2: Curve Type (0 ~ 9) Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)
Basic Sine (3)
Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline (9)
= Output Update Timing
Name Timing for shifting to True Timing for shifting to False
«  When bExecute turns to False
L If bExecute is False and bDone turns to
= +
bDone bExecute Trug FB finish curve key True, then bDone turns to False
points generation . . P
immediately after maintaining the True
state for one scan cycle.
bBus bExecute=TRUE + FB is generating | ©* VWhen bDone turns to True
Y curve key points When bErrorturns to True
bError bExecute=True + FB raise error When bExecute turns to False.
code(non-zero)

e Timing Diagram

Execute

Dane

Busy

Error

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

e Fun
| ]
| ]

ction

Start Motion and the slider will move from Start Postion to End Postion.
And then back and forth on BDC for process time.

Finally, back to TDC.
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= Invoke DMC_SP_CamCurveWrite to generate and write ECAM table after this FB is done.
= Pendunlum Curve Setup Page.

Pendulum Start Position

e Troubleshooting

Error Code Description Contents Corrective Action
0 No Error - -
) ) ) ) Check if the values are within the range
1 Invalid machine Invalid electromechanical . MachParameters.IrRLength
parameters parameters were set
« MachParameters.IrLLength
i Check if the values are within the range
2 Invalid slider height | Ineorrect range of slide _ 9
height was set « IrHeightStart

e Sample Program

m  Setre fMachParameters.IrRLength=90.0mm, MachParameters.IrLLength=670mm, and IrHeightStart=120.0mm.

m  Set bExecute from False to True to trigger curve key-points calculation. Once calculation completes, bDone will be
True, and generates related key-points arrays.

DMC_SP_CamPendulumCurvs

P‘:'.:u:lulu:"-[;hdl:_‘_rl'!c'_qh‘_f‘_a::: | 120 |

GVL.bAction(1) EEECE—

GVL.actMachParamsters —j

DMC_SP_CamPendulumCurys

bExecute bDone
MachParamecers bEusy
lrHeightStart bError
dwErrorID

lrMasterFoint

1rSlaveFoint

CamCurveType

bVelEnable

lrVelValus

bAccEnable

lrhceValus

wiHriteAmount

lrSlaveStarcDegres

= GVL
= GVL
= GVL
—GVL

GVL

'L.bSlaveVelEnable

bMedeDone
EModsBusy
JModeError R
.dwidodeErrerID [ o

lrMasterPoint

drSlaveFolint
LamCurveType

S1rSlavevel

.bpSlavehccEnable

<1rSlavepee

riteldmount [ 3|
LdrSlavesStarcPos [ 74.3 ¥
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2.4.1.8 DMC_SP_CamPulse1Curve
. Supported Devices: AX-308E, AX-8

Servo Press industry-specific FB, generates cam key point information according to the pulse 1

an electronic cam table through DMC_SP_CamCurveWrite FB.

curve algorithm, and generates

FB/FC

Instruction

Graphic Expression

ST Language

FB

DMC_SP_Pulse1Curve

DMC_SP_CamPulse1Curve(
bExecute: = _parameter,
MachParameters: =

_parameter,

IrHeightStart: =

_parameter,
IrHeightPulseEnd: =

_parameter,

IrHeightEnd: =

_parameter,

IrDownDistance: =

_parameter,

IrUpDistance: =

_parameter,
IrT1percent:

_parameter,
IrT2percent:

_parameter,
bDone=> _parameter,
bBusy=> _parameter,
bError=> _parameter,
dwError|D=>

_parameter,

IrMasterPoint=>

_parameter,

IrSlavePoint=>

_parameter,

CamCurveType=>

_parameter,
bVelEnable=>

_parameter,

IrVelValue=> _parameter,
bAccEnable=>

_parameter,

IrAccValue=>

_parameter,
wWriteAmount=>

_parameter);

*Note: Recommend to set IrTolerenceOfDegree as 5~10 degree for Pulse1 Curve to invoke DMC_SP_CamCurveWrite.
Due to poly5 characteristics, Pulse1 curve trajectory will invert at the lower and upper junction. But, this will not
impact the user scenario.

e Inputs
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Name

Function

Data Type

Setting Range

Timing to Take Effect

(Default)
. Start to run with the
bExecute Run the functlon block BOOL False/True (False) rising-edge signal,
control bit .
only one time.
The length of crank bBusy=FALSE &
IrRLength which provided by LREAL™ Positive(0) bExecute is at rising-
machine maker edge
The length of link Positive (0) bBusy=FASLE &
IrLLength which provided by LREAL™ [Range]irLLength > 2 * | bExecute is at rising-
machine maker IrRLength edge
ServoPress machine ReferenceDMC_SP_ bBusy=FALSE &
MachParameters electromechanical MACHINE_PARAMET - bExecute is at rising-
parameters ERS*? edge
Positive (0)
Process start position R 0< bBusy=FALSE &
IrHeightStart . b LREAL"™ [Range] bExecute is at rising-
the height of slider IrHeightStart < (2 *
edge
IrRLength)
[Range] bBusy=FALSE &
IrHeightPulseEnd Eglssigol:]orcess End LREAL™ 0O<IrHeightPuserEnd< | bExecute is at rising-
IrHeightStart edge
Positive (0)
Process end position R 0< bBusy=FALSE &
IrHeigthEnd : P LREAL" [Range] bExecute is at rising-
the height of slider IrHeightStart < (2 * edge
IrRLength)
Positive (0) bB FALSE &
; usy=
IrDownDistance The distance under the LREAL™ [Range] bExecute is at rising-
slider O<IrDownDistance<IrH edge
eightStart
Positive (0) bB FALSE &
; usy=
IrUpDistance The dllstance above LREAL"™ [Range] bExecute is at rising-
the slider O<IrUPDistance<IrDow edge
nDistance
Positive (0) bBusy=FALSE &
IrT1percent T1 time proportion LREAL" [Range] 0 < bExecute is at rising-
IrT1percent < 100 edge
Positive (0) bBusy=FALSE &
IrT2percent T2 time proportion LREAL™ [Range] 0 < bExecute is at rising-
IrT2percent < 100 edge
*Note1: LREAL Range:

Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324

Zero: 0

Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

*Note2:

DMC_SP_MACHINE_PARAMETERS structure

Name Function Data Type Setting Value
IrRLength Crank length, provided by LREAL Positive
machine maker
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IrL Length Link length, provided by machine LREAL IrLLength > (2
maker IrRLength)
Virtual master-axis’s SPM. (six
Ir'SPMsys times Ir'SPMsys is equal to the LREAL Positive
unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
° Outputs
Name Function Data Type Output Range (Default Value)
bDone TrL.]e when FB finish generating key- BOOL False/True (False)
points
bBusy True when FB is busy to generate BOOL False/True (False)
key-pionts
bError True when FB has. problems BOOL False/True (False)
generating key-points
dwErrorlD Error code when running FB DWORD 16#00000000~16#FFFFFFF

F(16#00000000)

IrMasterPoint

Master positions for
DMC_SP_CamCurveWrite

[0..63] LREAL Array

0.0 ~ 360.0(0.0)

Slave positions for

IrSlavePoint DMC_SP_CamCurveWrite [0..63] LREAL Array 0.0 ~ 360.0(0.0)
Key point to key point curve type for [0..62]
~Q72
CamCurveType DMC SP CamCurveWrite DMC_CamCLf1rveTyp 0~9%0)
- - e Array
Velocity Enable Configurations for
bVelEnable DMC_SP_CamCurveWrite [0..63] BOOL Array TRUE/FALSE (FALSE)
Velocity Value for .
IrVelValue DMC_SP_CamCurveWrite [0..63] LREAL Array LREAL™(0)
Acceleration Eanble Configurations
bAccEnable for DMC_SP_CamCurveWrite [0..63] BOOL Array TRUE/FALSE (FALSE)
Accerleration Value for .1
IrAccValue DMC_SP_CamCurveWrite [0..63] LREAL Array LREAL™(0)
wWriteAmount Key Point value for WORD 0~64(0)

DMC_SP_CamCurveWrite

*Note:

Curve Type (0~ 9)
Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)

Basic Sine (3)

Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
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Cubic_Spline_Clamp (8)

Cubic_Spline (9)

= 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
bE. te=TRUE + FB finish ki
bDone poi)::g Z] een eratLiJ on Inish curve key True, then bDone turns to False
immediately after maintaining the True
state for one scan cycle.
bBUS bExecute=TRUE + FB is generating | ©* When bDine turns to True
y curve key points When bErrorturns to True
bError bExecute=TURE + FB raise error When bExecute turns to False.
code(non-zero)

e Timing Diagram

Execute

Dane

Busy

Error

e Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

e Function

To generate Key-Point data for DMC_SP_CamCurveWrite FB.

User input T1 and T2 time percent. FB will calculate T3 time percent.
The Slider will move from TDC to the processing starting position at T1 time percent.

The Slider will down and up until Slider Height move to Height PulseEnd at T2 time percent.
And then, the slider will get back to the end position.
Finally, back to TDC at T3 percent.
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TDC ! !
\ : : /!
1\ : ; ;
A : : [
AN ' ; /’ ;
! | ! /
! ‘“Ql Height Start H / ‘
1 1 / I
I 1 / 1
iDown Distance Up Distance i /J i
1 L/ !
I 1 11! 1
! : :
! | Pulse Height End ® CI) Height End '
BDC -------- R o= e I EEEEEEEE q------
; T1 ! T2 ! T3 !
I 1 1 1
e Troubleshooting
Error - i .
Description Contents Corrective Action
Code
0 No Error - -
) i ) ) Check if these values are within the range
Invalid machine Invalid electromechanical
1 o MachParameters.IrRLength
parameters parameters were set
+ MachParameters.IrLLength
Check if the values are within the range
o IrHeightStart
o . Incorrect range of slider + IrHeightPulseEnd
2 Invalid slider height .
9 height was set « IrHeightEnd
« IrDownDistance
« IrUpDistance
Invalid time percentage was | Check if the values are within the range
3 Invalid time percentage set. (0% or sum of time e IrT1percent
percentage exceeds 100%) | .  |rT2percent
E d Hed wWriteAmount will be out of | Check the following values
4 xceeds supporte range in generating key- » IrDownDistance

amount of key-points

points.

« IrUpDistance

Sample Program

Input Crank Length, Link Length (Link > 2* Crank).
Input Height Start, Height End, and Pulse Height End (Height Start > Height PulseEnd).
Input slider down and up distance (Down > Up).
Input T1percent, T2percent.
Set bExecute to True.

Wait bDone to change to True. The Function block will generate Key-points data.
Transfer Key-point Data to DMC_SP_CamCurveWrite to generate CamTable.
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DMC_SP_CamPulselCurve

GVL.bAction[1) I

GVL.stMachParameters —

PulseMode lrT2percent

PulseMode lrHeightStart 1
PulseMode_lrHeightPurseEnd I b
PulseMcde_lrHeightEnd 1
PulseMode_lrDownDistance 1
PulseMode_lrUpDistance 1rUpD
PulseMode lrTlpercent 1

EN ENC
& m= GVL.bModeDone
v t= GVL.bModeBusy

bE3

rTlper T

lrT2percent

= GVL.bModeError
- GVL.dwModeErrorID [ o0 |
[~ GVL.lrMasterPoint
GVL.1lrSlavePoint
- GVL.CamCurveType

e [~ GVL.bSlaveVelEnable

- GVL.lrSlaveVel
|- GVL.bSlaveAccEnable

e [~ GVL.1lrSlaveAcc

— GVL.wWriteAmount |I|
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Appendix A

A.1 Instruction Tables and Indexes

A.1.1 By Function

® Single-axis Motion Control Instruction (Synchronous axes)

Categories Name Description
MC_Home MC_Home controls the axis to perform the homing operation.
MC_Stop MC_Stop decelerates an axis to a stop.
MC_Halt MC_Halt stops the axis movement in a controlled way.
MC MoveAbsolute MC_MoveAbsqute.gontroIs the axis to move to the specified
- absolute target position at a specified behavior.
MC MoveRelative MC_MoveReIatlve cgptrols the axis to move a specified relative
- distance with a specified behavior.
MC MoveAdditive I\/.IC_MoveAddlltlve controls the axis to move an additional
- distance at a given speed and acceleration.
MC_MoveSuperimposed controls the axis to move a relative
MC_MoveSuperimposed superimposed distance at a specified behavior while the axis is
moving.
o MC PositionProfile MC_.PosmonProflIe is used to set time and position to plan motion
Positioning - profiles.
control

MC_Jog

MC_Jog enables an axis to be moved forward or backward.

DMC_Home_P

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

DMC_ImmediateStop_P

DMC_ImmediateStop_P can stop the PO axis motion immediately
and stop the pulse output.

DMC_MoveVelocityStopByPos

DMC_MoveVelocityStopByPos controls an axis to stop at a
specified position after a period of motion.

DMC_MoveFeed

DMC_MoveFeed can specify an external interrupt input. During
the movement of the target, the position where the interrupt
occurs is used as the starting point to perform the positioning
movement.

DMC_MoveModulo

DMC_MoveModulo is used for modulo positioning and specifies the
number of rotation turns.

DMC_Home_E

DMC_Home_E controls and plans homing.

Velocity control

MC_MoveVelocity

MC_MoveVelocity performs velocity control on an axis in the
position mode with a specified behavior and an average velocity.

MC_ VelocityProfile

MC_ VelocityProfile is used to set time and velocity to plan motion
profiles.

MC_AccelerationProfile

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.
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Categories

Name

Description

DMC_ VelocityControl

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

Torque control

DMC_TorqueControl

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

Sync control

MC_Camin MC_Camln performs cam operation.
MC_CamOut gllxci)S_CamOut deactivates the meshing between master and slave
The function block MC_Gearln activates a linear master-slave
MC_Gearln - -
- meshing.
MC_GearOut MC_GearOut disconnects the gear relation (velocity) between

master and slave axis.

MC_GearlnPos

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

MC_Phasing

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

DMC_Movelink

DMC_MovelLink enables the slave axis to follow the master axis
for synchronous positioning movement.

Administrative

MC_Power

MC_Power enables or disables the specific axis.

MC_SetPosition

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

MC_ReadParameter

MC_ReadParameter reads a value of a specific axis parameter.

MC_WriteParameter

MC_WriteParameter writes a value to a specific parameter.

MC_ReadBoolParameter

MC_ReadBoolParameter reads the value of a specific Boolean
parameter.

MC_WriteBoolParameter

MC_WriteBoolParameter writes a Boolean value to a specific
parameter.

MC_ReadActualPosition

MC_ReadActualPosition reads the current axis position.

MC_ReadActualVelocity

MC_ReadActualVelocity reads the actual axis velocity value.

MC_ReadActualTorque

MC_ReadActualTorque reads the actual torque value of axis.

MC_Reset

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

MC_ReadStatus

MC_ReadStatus reads the status of the specified axis.

MC_ReadAxisError

MC_ReadAxisError reads the error information of axis.

MC_CamTableSelect

MC_CamTableSelect selects the cam table for use with
MC_Camin.
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Categories

Name

Description

MC_TouchProbe

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

MC_AbortTrigger

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

MC_DigitalCamSwitch

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

Administrative

SMC_BacklashCompensation

SMC_BacklashCompensation is used to compensate for the
backlash of gears.

DMC_ChangeMechanism
GearRation

DMC_ChangeMechanismGearRation modifies the ratio between
user units and pulses, axis type and user units per rotation of the
rotary axis.

DMC_ReadMotionState

DMC_ReadMotionState reads the behavior state of the axis in
motion.

DMC_CamReadTappetStatus

DMC_CamReadTappetStatus reads the status of multiple tappets.

DMC_CamReadTappetValue

DMC_CamReadTappetValue reads the data of one single tappet.

DMC_CamWriteTappetValue

DMC_CamWriteTappetValue modifies the tappet data for the
specified existing track.

DMC_CamAddTappet

DMC_CamAddTappet adds a new tappet track at the end of the
tappet table.

DMC_CamDeleteTappet

DMC_CambDeleteTappet deletes the specified tappet track.

DMC_CamReadPoint

DMC_CamReadPoint reads the data of one single cam point.

DMC_CamWritePoint

DMC_CamWritePoint writes the data of one single cam point.

DMC_AxesObserve

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 Setting Value.

DMC_PositionLag

DMC_PositionLag sets the allowed range of lag error and observe
whether the allowed position lag is exceeded

DMC_SetTorqueLimit

DMC_SetTorqueLimit sets the maximum torque of an axis.

DMC_SetSoftwareLimit

DMC_SetSoftwareLimit is used to enable, disable and set the
upper and lower software limits

DMC_CamKeyPointWrite

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.

DMC_TouchProbeCyclically

DMC_TouchProbeCyclically can continuously record the captured
position of an axis.

DMC_CAMBounds

DMC_CAMBounds uses the cam table and inputs the expected
maximum speed and acceleration of the master axis to obtain the
maximum and minimum values of the estimated position, speed
and acceleration of the slave axis when following.
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Categories

Name

Description

DMC_GetCamSlaveData

Input the axis position for DMC_GetCamSlaveData to get
information about the slave axis of the specified cam table.

® Single-axis Motion Control Instruction (Positioning axes)

MC_MoveRelative_ DML

Categories Name Description
MC Home DML MC_HQme_DML controls the axis to perform the homing
- - operation.
Positioning
control MC_Stop_DML MC_Stop_DML decelerates an axis to a stop.
MC_Halt_DML MC_Halt_DML halts an axis in a controllable way.
MC MoveAbsolute DML MC_MoveAbsqute_DML cor!t.rols the axis to move to .the
T — — specified absolute target position at a specified behavior.
Positioning
control

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

Velocity Control

MC_MoveVelocity DML

MC_MoveVelocity DML performs velocity control on an axis in

the position mode with a specified behavior and an average
velocity.

MC_ VelocityControl_DML

MC_ VelocityControl_DML controls the specified axis to move
evenly according to the specified motion mode and speed in
speed mode (VL).

Torque Control

MC_TorqueControl_DML

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

Administrative

MC_Power_DML

MC_Power_DML enables or disables the specific axis.

MC_ReadParameter_DML

MC_ReadParameter_DML reads a value of a specific axis
parameter.

MC_WriteParameter_DML

MC_WriteParameter_DML writes a value to a specific parameter.

MC_ReadBoolParameter_DML

MC_ReadBoolParameter_DML reads the value of a specific
Boolean parameter.

MC_WriteBoolParameter_DML

MC_WriteBoolParameter_DML writes a Boolean value to a
specific parameter.

MC_Reset_DML

MC_Reset_DML clears axis-related errors.

MC_ReadStatus_DML

MC_ReadStatus_DML reads the status of the specified axis.

MC_ChangeAxisConfig_DML

MC_ChangeAxisConfig_ DML modifies basic axis settings
including the ratio between user units and pulse number, axis
type and user units per rotary axis rotation.

MC_ReinitDrive_DML

MC_ReinitDrive_DML re-initializes the axis.

® Multi-axis Motion Control Instruction
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Name

Description

Group Motion

DMC_MovelLinearAbsolute

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

DMC_MovelLinearRelative

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

DMC_MoveCircularAbsolute

DMC_MoveCircularAbsolute controls the axis group to perform
circular or helical interpolation for a specified absolute target
position.

DMC_MoveCircularRelative

DMC_ MoveCircularRelative controls the axis group to perform
circular or helical interpolation for a specified relative target
position.

DMC_GroupStop

DMC_GroupStop decelerates the group axes to a stop.

DMC_GroupHalt

DMC_GroupHalt decelerates the axis group in motion to a pause.

DMC_Grouplnterrupt

DMC_Grouplnterrupt makes the current motion pause but not
stop, and it can be used with DMC_GroupContinue to restore the
motion.

DMC_GroupContinue

DMC_GroupContinue restores the interrupted motion of
DMC_Grouplnterrupt.

DMC_GroupJog

DMC_GroupJog is used for the forward and reverse jog function
of the axis group to the specified coordinates.

Administrative

DMC_GroupEnable

DMC_GroupEnable switches the axis group state from
GroupDisable to GroupStandby.

DMC_GroupDisable

DMC_GroupDisable sets the state of an axis group to
GroupDisable.

DMC_GroupReadParameter

DMC_GroupReadParameter reads axis group parameter.

DMC_GroupWriteParameter

DMC_GroupWriteParameter writes axis group parameter.

DMC_GroupReadStatus

DMC_GroupReadStatus reads the state of an axis group.

DMC_GroupReadError

DMC_GroupReadError reads axis group errors.

DMC_GroupReset

DMC_AddAxisToGroup adds a single axis to the axis group.

DMC_AddAxisToGroup

DMC_RemoveAxisFromGroup removes a single axis from the
axis group.

DMC_RemoveAxisFromGroup

DMC_UngroupAllAxes removes all axes in the axes group.

DMC_UngroupAllAxes

DMC_GroupReadSetPosition reads the current command position
of the axis group.

DMC_GroupReadSetPosition

DMC_GroupReadActPosition reads the current actual position of
the axis group.

DMC_GroupReadActPosition

DMC_AddAxisToGroup adds a single axis to the axis group.

DMC_GroupPower

DMC_GroupPower controls the enablement, shutdown and
immediate stop of all axes in the axis group.
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Name

Description

DMC_GroupSetOverride

DMC_GroupSetOverride changes the velocity of the axis group

movement by override control factor.

521




AX-Series Motion Controller Instructions Manual Appendix A
A.1.2 By Model
) The supported model types are listed as follows:
Model Type
Function Block
AX-3 AX-8

MC_Home

MC_Stop

MC_Halt

MC_MoveAbsolute

MC_MoveRelative

MC_MoveAdditive

MC_MoveSuperimposed

MC_Camin

MC_CamOut

MC_MoveVelocity

MC_PositionProfile

MC_VelocityProfile

MC_AccelerationProfile

MC_Jog

MC_Gearln

MC_GearOut

MC_GearlnPos

MC_Phasing

MC_Power

MC_SetPosition

MC_ReadParameter

MC_WriteParameter

MC_ReadBoolParameter

MC_WriteBoolParameter

MC_ReadActualPosition

MC_ReadActualVelocity

MC_ReadActualTorque

MC_Reset

MC_ReadStatus

MC_ReadAxisError

MC_CamTableSelect

MC_TouchProbe

MC_AbortTrigger

MC_DigitalCamSwitch

MC_Home_DML

MC_Stop_DML
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Function Block

Model Type

£

MC_Halt_DML

MC_MoveAbsolute_ DML

MC_MoveRelative_DML

MC_MoveVelocity DML

MC_TorqueControl_DML

MC_Power_DML

MC_ReadParameter_DML

MC_WriteParameter_ DML

MC_ReadBoolParameter_ DML

MC_WriteBoolParameter_ DML

MC_Reset_ DML

MC_ReadStatus_DML

MC_ChangeAxisConfig_ DML

MC_ReinitDrive_ DML

DMC_MoveVelocityStopByPos

DMC_MovelLink

DMC_MoveFeed

DMC_CAMBounds

DMC_TorqueControl

DMC_ VelocityControl

DMC_MovelinearAbsolute

DMC_Movel.inearRelative

DMC_MoveCircularAbsolute

DMC_MoveCircularRelative

DMC_GroupStop

DMC_GroupHalt

DMC_Home_P

DMC_ImmediateStop_P

DMC_GroupEnable

DMC_GroupDisable

DMC_GroupReadParameter

DMC_GroupWriteParameter

DMC_GroupReadStatus

DMC_GroupReadError

DMC_GroupReset

DMC_Grouplnterrupt

DMC_GroupContinue

DMC_CamReadTappetStatus
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Function Block

Model Type

£

DMC_CamReadTappetValue

DMC_CamWriteTappetValue

DMC_CamAddTappet

DMC_CamDeleteTappet

DMC_CamReadPoint

DMC_CamWritePoint

DMC_ChangeMechanismGearRation

DMC_ReadMotionState

DMC_AxesObserve

DMC_PositionLag

DMC_SetTorqueLimit

DMC_SetSoftwareLimit

DMC_CamKeyPointWrite

DMC_TouchProbeCyclically

DMC_GroupReadSetPositio

DMC_GroupReadActPosition

DMC_GroupJog

DMC_AddAxisToGroup

DMC_RemoveAxisFromGroup

DMC_UngroupAllAxes

DMC_MoveModulo

DMC_Home_E

SMC_BacklashCompensation

MC_VelocityControl_DML

DMC_GroupSetOverride

DMC_GetCamSlaveData

A.1.3 By Letter

° A
MC_AbortTrigger
MC_AccelerationProfile
DMC_AxesObserve
DMC_AddAxisToGroup
° B
SMC_BacklashCompensation

I
—Cam
—g ar UD %(ﬁtilg DML
- sm

L : et§a?ue
— mWr ite appetVaIue

BM% angellechanigy GoarRaton

MC_DlgltaICam Switch
G

MC_Gearln
MC_GearlnPos
MC_GearOut
DMC_GroupDisable
DMC_GroupEnable
DMC_GroupHalt
DMC_GroupReadError
DMC_GroupReadStatus
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DMC_GroupReset
DMC_GroupStop
DMC_Grouplnterrupt
DMC_GroupContinue
DMC_GroupReadParameter
DMC_GroupWriteParameter
DMC_GroupReadSetPosition
DMC_GroupReadActPosition
DMC_GroupJog
DMC_GroupSetOverride
DMC_GetCamSlaveData

H

MC_Halt

MC_Halt_DML

MC_Home

MC_Home_DML
DMC_Home_P
DMC_Home_E

I

DMC_ImmediateStop_P

J

MC_Jog

M

MC_MoveAbsolute
MC_MoveAbsolute_ DML
MC_MoveAdditive
MC_MoveRelative
MC_MoveRelative_DML
MC_MoveSuperimposed
MC_MoveVelocity
MC_MoveVelocity DML
DMC_MoveCircularAbsolute
DMC_MoveCircularRelative
DMC_MovelLinearAbsolute
DMC_Movel.inearRelative
DMC_MoveVelocityStopByPos
DMC_MovelLink
DMC_MoveFeed
DMC_MoveModulo

P

MC_Phasing
MC_PositionProfile
MC_Power
MC_Power_DML
DMC_PositionLag

R

MC_ReadActualPosition
MC_ReadActualTorque
MC_ReadActualVelocity
MC_ReadAxisError
MC_ReadBoolParameter
MC_ReadBoolParameter_DML

MC_ReadParameter
MC_ReadParameter_DML
MC_ReadStatus
MC_ReadStatus_DML
MC_ReinitDrive_ DML
MC_Reset

MC_Reset_DML
DMC_ReadMotionState
DMC_RemoveAxisFromGroup
S

MC_SetPosition

MC_Stop

MC_Stop_DML
DMC_SetTorqueLimit
DMC_SetSoftwareLimit

T

MC_TouchProbe
MC_TorqueControl_DML
DMC_TorqueControl
DMC_TouchProbeCyclically

u
DMC_UngroupAllAxes
\Y,

MC_ VelocityProfile

DMC_ VelocityControl
MC_VelocityControl_DML

W

MC_WriteBoolParameter
MC_WriteBoolParameter_ DML
MC_WriteParameter
MC_WriteParameter_DML
MC_WriteBoolParameter

525



AX-Series Motion Controller Instructions Manual

Chapter 2

A.2 Data Type: Enumeration and Structure

The Data Types listed below are Enumeration type:

Applicable Function

Block
Data T Val D ipti
ala Type alue escription Instruction and its
Interface
Function block:
. 0: The commanded value of .
MC_SOURCE 0: mcCommandedValue instruction DMC_ReadMotionSta

RN

: mcActualValue

1: The actual value of motion axis

te
Interface: Source

0: absolute 0: Absolute mode
1: relative 1: Relative mode Function block:
MC_StartMode 2: ramp_in 2: Ramp in mode MC_Camin
3: ramp_in_pos 3: Positive Ramp in Interface: StartMode
4: ramp_in_neg 4: Negative Ramp in mode
0: When pass in a positive . .
0: TAPPET _pos direction Function block:
SMC_CAM 1: TAPPET _all 1: When pass in both direction MC_Camin.
TAPPETTYPE ' - ' P Tappets.pTaps
2: TAPPET _neg 2: When pass in a negative .
N Interface: ctt
direction
0: TAPPETACTION_on 0: Switches ON Function block:
SMC_CAM 1: TAPPETACTION_off 1: Switches OFF MC_Camin.
ACTION 2: TAPPETACTION. inv 2: Inverts Tappets.pTaps
3: TAPPETACTION_time 3: Swltches on gfter a delay for a Interface: cta
certain time period.
Function block:
0: tp_mode_auto 0: Auto mode iqi i
MC_TAPPET . p_|! x - . p‘/IC_DlgltaICamSwnc
MODE 1: tp_mode_demandposition 1: Use set values

: tp_mode_actualposition

2: Use actual values

Interface:
TappetMode

DMC_BUFFER_MODE

o b WN > O

: aborting

: buffered

: blending_low

: blending_previous
: blending_next

: blending_high

0: Any ongoing motion is aborted.
1: Start FB after current move has
finished.

2: The velocity is blended with
lowest velocity of both FBs

3: The velocity is blended with the
velocity of the first FB.

4: The velocity is blended with
velocity of the second FB.

5: The velocity is blended with
highest velocity of both FBs

Function block:
DMC_MovelLinearAbs
olute

DMC_MovelinearRel
ative
DMC_MoveCircularA
bsolute
DMC_MoveCircularR
elative

DMC_GroupHalt

Interface: BufferMode
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Applicable Function

Data Type Value Description Block
L 8 Instruction and its
Interface
Function block:
0: The previous & next instructions | DMC_MovelLinearAbs
follow BufferMode setting during olute
blending, and there is no special DMC MovelLinearRel
o N transition mode. ative
DMC_GROUP_TRANSITIO - None 1: The previous & next instructions .
N_MODE 1: Overlap do not follow BufferMode setting bDS'\gﬁTg"o"eC"C“'arA
during blending, which makes the )
deceleration period of the DMC_MoveCircularR
previous instruction overlap the elative
next instruction. Interface:
TransitionMode
0: The circle is parallel to the XY Function block:
0: XY_plane plane. DMC_MoveCircularA
DMC_CIRC_ 1:YZ olane 1: The circle is parallel to the YZ | bsolute
PLANE - Yep plane. DMC_MoveCircularR
2: ZX_plane 2: The circle is parallel to the ZX elative
plane. Interface: CircPlane
0: Defines radius of a circle. Function block:
) 1: Defines a center point of a DMC MoveCircularA
0: radius circle lute
DMC_CIRC_ 1: center © . . bsolute
MODE : 2: Defines a point on the circle DMC_MoveCircularR
2: border which is crossed on the path elative
from the starting to the end Interface: CircMode
point.
Function block:
DMC_MoveCircularA
DMC_CIRC_ 0: CLOCKWISE 0: Clockwise bsolute
PATHCHOICE 1: COUNTER_CLOCKWISE 1: Counterclockwise DMC_MoveCircularR

elative
Interface: PathChoice

=N

: The velocity curve is S Curve.

0: GroupDisabled 0: Group state is Disabled
1: GroupStandby 1: Group state is Standby Function block:
DMC GROUP STATE 2: GroupMovi.ng 2: Group state ?s Movi.ng Dlg/léZF_AXIS_GROUP
- - 3: GroupHoming 3: Group state is Homing —
4: GroupStopping 4: Group state is Stopping Interface: GroupState
5: GroupErrorstop 5: Group state is Errorstop
0: The velocity curve is Function block:
DMC GROUP RAMP TYP | O: Trapezoid ’ . DMC_AXIS_GROUP
— — — trapezoidal.
E 1: S_Curve _REF

Interface: RampType
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Data Type

Value

Description

Applicable Function
Block

Instruction and its
Interface

DMC_GROUP_PARAMETE

R

16: PARAM_RAMP_TYPE

17:
PARAM_MAX_VELOCITY_LIM
IT

18:
PARAM_MAX_ACCELERATIO
N_LIMIT

19:
PARAM_MAX_DECELERATIO
N_LIMIT

21:
PARAM_PLANNING_PRIORIT
Y

22: PARAM_STOP_METHOD

23:
PARAM_FB_VADJ_TARGET

24:
PARAM_VELOCITY_WARNIN
G_PERCENTAGE

25:
PARAM_ACCELERATION_WA
RNING_PERCENTAGE

26:
PARAM_DECELERATION_WA
RNING_PERCENTAGE

28:
PARAM_RADIUS_CORRECTI
ON_PERCENTAGE

16: Velocity ramp type
17: Max. velocity limit
18: Limit on max. acceleration
19: Limit on max. deceleration

21: Priority items of velocity ramp
planning

22: Stop method

23: Applied target of function block
velocity/acceleration/
deceleration/jerk

24: Velocity warning range
25: Acceleration warning range
26: Deceleration warning range

28: Allowable correction range of
radius

Function block:

DMC_GroupReadPar
ameter

DMC_GroupWritePar
ameter

Pin: Parameter

R2R_TENSION_CTRL_MO

DE

0: TensionCloselLoop_
SpeedMode

1: LineSpeedClose
Loop_SpeedMode

2: TensionCloselLoop_

0: Tension closed loop, speed
mode

1: Linear velocity closed loop,
velocity mode

2: Tension closed loop, torque

Function Block:
R2R_Configuration
Pin: TensionCtriMode

TorqueMode mode

3: TensionOpenLoop_ 3: Tension open circuit, torque

TorqueMode mode
R2R_WINDING_MODE 0: Rewind 0: Rewind mode Function Block:

1: Unwind 1: Unwinding mode R2R_Configuration

Pin: WindingMode

R2R_LINE_SPEED_SOUR | 0: R2R_Run_ 0: R2R_Run_lIrLineSpeedValue Function Block:
CE IrLineSpeedValue 1: Analog input AVI R2R_Configuration

1AVl 2: Analog input ACI Pin:

2: ACI 3: Pulse PG card input LineSpeedSource

3: PG_CARD 4: DFM-DCM pulse input

4: DFM_DCM 5: Pulse input via MI6 / MI7

5: MI6MI7 terminals
R2R_TENSION_TARGET_ | 0: R2R_Run_ 0: Function Block:
SOURCE uiTensionTargetValue R2R_Run_uiTensionTargetValue R2R_Configuration

1: AVI 1: Analog input AVI Pin:

2: ACI 2: Analog input ACI TensionTargetSource
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Data Type Value Description Block
b 5 Instruction and its
Interface
R2R_TENSION_TARGET_ | 0: Disable 0: no function Function Block:
SOURCE_AT_ZERO_SPEE | 1. R2R_Run_ 1: R2R_Configuration
D uiTensionTargetValue_ R2R_Run_uiTensionTargetValue_ | pjn-
AtZeroSpeed AtZeroSpeed TensionTargetSource
2: AVI 2: Analog input AVI _AtZeroSpeed
3: ACI 3: Analog input ACI
R2R_PID_TARGER_SOUR | 0: R2R_Run_ 0: R2R_Run_IrPID_TargetValue Function Block:
CE IrPID_TargetValue 1: Analog input AVI R2R_Configuration
1AVl 2: Analog input ACI Pin: PIDTargetSource
2: ACI
R2R_PID_FEEDBACK_SO | 0: AVI 0: Analog input AVI Function Block:
URCE 1: ACI 1: Analog input ACI R2R_Configuration
2: MI6MI7 2: Pulse input Pin:
PIDFeedbackSource
R2R_PID_ADAPTABILITY_ | O: Disable 0: no function Function Block:
REFERENCE_SOURCE 1: RollDiameter 1: Roll diameter R2R_Configuration
2: Freq 2: Frequency Pin:

PIDAdaptabilityRefer
enceSource

R2R_ROLL_DIAMETER_S
OURCE

0: R2R_Run_lIrLineSpeedValue
T AVI

:ACI

3: ThicknesslIntegrate_
Motor_Encorder_PG1

4: Thicknesslintegrate__
Motor_Encorder_PG2

5: ThicknesslIntegrate
Motor_Encorder_MI67
6: Thicknesslintegrate__
Motor_CloseSW_MI7

7: ThicknesslIntegrate
Winding_Encorder_PG2
8: Thicknessintegrate
Winding_Encorder_MI67

9: Thicknesslntegrate
Winding_CloseSW_MI7

N —

N —

: Calculated via linear velocity
: Analog input AVI
: Analog input ACI

3: Calculated by the thickness
integral, the encoder at the motor
end is input through the PG1 card

4:

Calculated by the thickness

integral, the encoder at the motor
end is input through the PG2 card

5:

Calculated by the thickness

integral, the encoder at the motor
end is input via MI67

6:

Calculated by the thickness

integral, the encoder at the motor
end is input via MI7

7:

Calculated by the thickness

integral, the encoder at the reel
end is input via the PG2 card

8:

Calculated by the thickness

integral, the encoder at the reel
end is input via MI67

9:

Calculated by the thickness

integral, the encoder at the reel
end is input via MI7

function block:
R2R_RollDiameter
Pin:
RollDiameterSource

R2R_MATERIAL_THICKNE
SS_GAIN

0: millimeter
1: centimeter

0:
1:

mm unit
cm unit

function block:
R2R_RollDiameter
Pin:

Material ThicknessGai
n
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Applicable Function
Data Type Value Description B!OCK .
Instruction and its
Interface
MC_DIRECTION -1: negative -1: reverse rotation function block:
0: shortest 0: shortest path DMC_MoveFeed
1: positive 1: Forward rotation Pin: Direction
2: current 2: current direction
3: fastest 3: The fastest path
DMC_MOVEMODE 0: ABSOLUTE 0: absolute mode function block:
1: RELATIVE 1: Relative mode DMC_MoveFeed
2: VELOCITY 2: Speed Mode Pin: MoveMode
DMC_LINKOPTION 0: COMMANDEEXECUTION 0: start immediately function block:
1: TRIGGERDETECTION 1: Drive side startup DMC_MoveMoveLink
2: MASTERREACH 2: Set the spindle position to start | Pin: LinkOption
DMC_STARTDISTANCEMO | 0: ABSOLUTE 0: absolute mode function block:
DE 1: RELATIVE 1: Relative mode DMC_MoveMoveLink
Pin:
StartDistanceMode
DMC_COORD_SYSTEM 0: ACS 0: Motion axis coordinates function block:
1: MCS 1: Mechanical coordinates DMC_MoveDirectAbs
2:WCS ( Reserved ) 2: world coordinates (reserved) olute .
3: Workpiece coordinate 1 DMC_MoveDirectRel
3: PCS_1 ( Reserved ) (reserved) ative
4: PCS_2 ( Reserved ) 4: Workpiece coordinate 2 BM(.i._GroupReadSet
(reserved) osition
5: TCS ( Reserved ) 5: Tool coordinates (reserved) DMC_GroupReadSet
Position
Pin: CoordSystem

) The Data Types listed below are Structure type:

Data Type

Function Block

Definition

AXIS_REF_SM3'

Applied to MC_ / DMC__ function
block.

This structure contains all the required data and
parameters for axis motion.

DMC_AXIS_GROUP_REF'

Applied to DMC_Group function
block.

This structure contains all the required data and
parameters for group motion.

AXIS_REF_VIRTUAL_SM3

Applied to MC_ / DMC__ function
block.

This structure contains all the required data and
parameters for virtual axis motion.

MC_TouchProbe

Includes the trigger information
e The specified trigger channel

TRIGGER_REF . e The trigger condition and the mode (Triggered
MC_AbortTrigger on the rising or falling edge of the trigger
signal.)
MC CAM REF MC CamTableSelect This structurg contains information of the CAM
— — — table and points.
*Note: refer to AX-3 Series operational manual for more details of structural type parameters.
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A.3 Error Codes and Troubleshooting
A.3.1 For Synchronous Axes

When an error occurs, you can troubleshoot errors through error codes and the corresponding indicators.

Operational Manual for more details of troubleshooting process.

The following table lists the error codes and the contents of the errors:

refer to AX-3

Error code Description Contents Corrective Action
0x00000 SMC_NO_ERROR No error messages.
SHC. DI GENERAL_ Vako suo s s etuorccabe
0x00001 COMMUNICATION Communication error. property piuggea,
- EtherCAT master and execute
ERROR
MC_Reset.
Check the error information and
0x00002 SMC DI AXIS ERROR Axis error. troublesho?t the error according to
- = - each servo’s user manual, then
execute MC_Reset.
Execute SMC3_ReinitDrive. If the
SMC_DI_FIELDBUS_ .- error occurs frequently, refer to
0x00003 LOST_SYNCRONICITY Loss of synchronicity. Task max cycle time and increase
EtherCAT DC time.
SMC_DI_SWLIMITS_ - Execute MC_Reset and run
0x0000A EXCEEDED Software limit errors. reversely away from the limit.
SMC_DI_HWLIMITS_ .
0x0000B EXCEEDED Hardware limit errors. Execute MC_Reset.
SMC_DI_LINEAR_AXIS_ Incremental position of a linear
0x0000C OUTOFRANGE axis is out of range. Execute MC_Reset
SMC_DI_HALT_OR_ .
0x0000D  |QUICKSTOP_NOT Mot support Halt or QUICkS!oP | £yecute MC_Reset
SUPPORTED ;
0x00010 SMC_DI_ Excessive position error Execute MC_Reset
POSITIONLAGERROR P ' —
SMC_DI_HOMING_ .
0x00011 ERROR Homing error occurs. Execute MC_Reset
0x00014 | SMC_REGULATOR OR_ The motion FB cannot be run | Zeahie the sorvo and execute
START_NOT_SET under the current axis state. ry ’
- - motion FB.
I Execute SMC_SetControllerMode to
SMC_WRONG_ The axis is under wrong ) —
0x00015 | . ONTROLLER_MODE controller mode. switch the axis to the proper
— controller mode.
0x00019 SMC_INVALID_ACTION_ Invalid action for logical axes I?)Oiggltap)?ergorsrﬂti:rr?grsopg\r/voeﬁﬁratci)cr)ln ©
FOR_LOGICAL 9 -0 ’ P 9
— logical axes.
SMC_FB_WASNT_ :
O0X0001E  |CALLED DURING_ Function blocks cannot be execute FBs in bus cycle task.
called in movement state.
MOTION
0X0001F  |SMC_AXIS_IS_NO_AXIS_REF AXIS_REF variable type errors, :eg?sﬁ’gr'”ter must points to the
SMC_AXIS_REF_ AXIS_REF variables have been | Execute MC_Reset and do not
0x00020 CHANGED_DURING _ changed while the modules change the axis input of the function
OPERATION being activated. block.
0x00021 SMC_FB_ACTIVE_AXIS_ Execute servo off while axis is | Power on the servo and execute
DISABLED in motion. MC_Reset.
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As a result that the axis is not able to
The motion instruction cannot be controlled, check if the state is
SMC_AXIS_NOT_READY_FOR_MO . power ON or an error exists, then
0x00022 be run under the current axis .
TION state enables the axis or execute
’ MC_Reset depending on the
situation.
refer to the servo user manual to
0x00023 SMC_AXIS_ERROR _ Error occurs during motion. check on the error information, then
DURING_MOTION
- execute MC_Reset.
SMC_VD_MAX_ Exceeds the maximum velocity .
0x00028 |\/E| GCITY EXCEEDED limit fMaxVelocity. Troubleshoots with MC_Reset.
SMC_VD_MAX_ Exceeds the maximum
0x00029 ACCELERATION_ acceleration limit Troubleshoots with MC_Reset.
EXCEEDED fMaxAcceleration.
SMC_VD_MAX_ Exceeds the maximum
0x0002A DECELERATION_ deceleration limit Troubleshoots with MC_Reset.
EXCEEDED fMaxDeceleration.
SMC_3SH_INVALID_ Invalid Setting Values of insert the value of velocity or
0x00032 . : acceleration again and then re-run
VELACC_VALUES velocity or acceleration. .
- the function block.
0x00033 SMC_3SH_MODE_ The current mode needs the it;l%RgrguHr\r/ZrL]tlTr:tOZ:OUI:er;g:;tbﬁgrue
NEEDS_HWLIMIT hardware limit to be activated. )
- proper mode.
Device does not support this mode,
0x00046 SMC_SCM_NOT_ The mode is not supported. re-select the proper mode then
SUPPORTED - .
activate the function block.
0x00047 SMC_SCM_AXIS_IN_ The controller mode cannot be |Use MC_Reset to troubleshoot the
WRONG_STATE changed in the current state. error.
SMC SCM _SMC_SetControIIerMode is . .
0x00048 INTERRUPTED interrupted by MC_Stop or reactivate the function block.
errorstop.
0x0004B SMC_ST_WRONG_ The axis is under the wrong Use MC_Reset to troubleshoot the
CONTROLLER_MODE controller mode. error.
SMC_RAG_ERROR Error occurs when the axis Make sure the configuration is
0x000%0 | pyRING_STARTUP roup is activated normal and re-execute
— group : SMC3_ReinitDrive.
I . . SMC3_ReinitDrive cannot be run
0X00051 SMC_RAG_ERROR_AXIS_NOT_INI |The axis is not in the required when EtherCAT Master is in Initial
TIALIZED state.
state.
Virtual axes or logical axes are . "
0x00055 SMC_PP_WRONG_AXIS_TYPE not supported by the function SMCB_PerS|§tP05|t|on cannot be
block used on the virtual axis.
The value input to
SMC_PP_NUMBER_OF_ Invalid absolute bits, which usiNumberOfAbsoluteBits of
0x00056 ABSOLUTE_BITS s . . N .
- - must be within 8~32 bits. SMC3_PersistPositionSingleturn is
INVALID ;
incorrect, re-enter the value.
Change the values of
SMC_CGR_ZERO_ . dwRatioTechUnitsDenomand to non-
0x0005A VALUES Invalid value. zero values and then re-run the
function block.
The gear ratio parameters of . .
0x0005B SMC_CGR_DRIVE_ the drive cannot be modified Make the axis enter .Dlsable state,
POWERED o then re-run the function block.
when it is under controlled.
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Invalid position period (less When iMovementType =0,
SMC_CGR_INVALID_ fPositionPeriod is set to a value
0x0005C than or equal to O, or exceeds
POSPERIOD half the width of the band) greater than zero and smaller than
half the value of dwBusBandWidth.
The increment of the period is After modifying the parameters of
SMC_CGR_POSPERIOD_NOT_INTE| not integral and the case of s ying P )
0x0005D . fPositionPeriod, re-run the function
GRAL modulo values is completed by
. block.
the drive.
0X0006E SMC_P_FTASKCYCLE_ There’s no cycle information in | Change the value of TaskCycle into
EMPTY the axis.(fTaskCycle = 0) a non-zero value.
There's no errors after usin Before execute the function block,
0x00078 SMC_R_NO_ERROR_TO_RESET 9 check if there’re any errors in the
MC_Reset. e .
- specified axis.
Before reactivate MC_Reset, make
SMC_R_ERROR_NOT_ . ; = ’
0x0007A RESETTABLE The error is not resettable. sure all errors in the drive have been
removed.
1. The OD you're trying to access
does not exist, confirm the correct
check the error code output by |5 input.
0x00083 | SMC_RP_REQUESTING_ERROR  |the I8 Readbrivers i‘rzrt't‘eertfgt'; 2. Adjust
to communicate to the drive, | MAX_MAILBOX_CHANNELS and
MAX_SDO_CHANNELS in
IODrvEtherCAT to 128.
SMC_RP_DRIVE_ . , .
oxo0084 |PARAMETER_NOT_ 7o paanetr s ok mapped | T et Youe g o
MAPPED P ' '
0x0008D SMC_WP_SENDING_ Error code to the FB The OD you’re writing does not exist,
ERROR WriteDriveParameter. confirm the correct OD input.
SMC_WP_DRIVE_ Enter a parameter number of a
0x0008E PARAMETER_NOT _ 1P . The written parameter does not exist.
non-existent axis.
MAPPED
O0X000AA SMC_H_AXIS_WASNT_ The axis is not in standstill Re-execute the FB after the axis
STANDSTILL state. enters standstill state.
Before execute SMC3_ReinitDrive,
SMC_H_AXIS_DIDNT _ . . make sure the drive you're using is
0x000AB START_HOMING Errors occur while homing. complied with standards and there’s
no existing error.
Before execute SMC3_ReinitDrive,
0X000AC SMC_H_AXIS_DIDNT _ The drive does not answer after [make sure the drive you're using is
ANSWER the homing is completed. complied with standards and there’s
no existing error.
SMC_H_AXIS_IN The homing mode cannot be Re-execute the FB after the axis
O0x000AE oo - = run as a result because the -
ERRORSTOP Lo leaving ErrorStop state.
drive is in errorstop state.
0X000B5 SMC_MS_INVALID_ Invalid Setting Value of velocity | Re-execute the FB after correcting
ACCDEC_VALUES or acceleration. the input value of "Deceleration”.
OX000B7 SMC_MS_AXIS_IN_ Drive in operating state Re-execute the FB after the axis
ERRORSTOP Errorstop. leaving ErrorStop state.
set Execute to falling edge . .
ooooms | SN N w0 s s ook ana | ek et st of MG St
- - MC_Stop cannot be called. )
0X000B9 SMC_MS_AXIS_ A stop cannot be aborted while | Re-execute the FB after the axis
ALREADY_STOPPING executing MC_Stop. leaving Stopping state.
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Re-execute the FB after correcting
0Xx000C9 SMC_MA_INVALID_ Invalid values of velocity or the input values of “Velocity”,
VELACC_VALUES acceleration. “Acceleration”, “Deceleration” and
“Jerk”.
Re-execute the FB after correcting
OX000E2 SMC_MR_INVALID_ Invalid values of velocity or the input values of “Velocity”,
VELACC_VALUES acceleration. “Acceleration”, “Deceleration” and
“Jerk”.
Re-execute the FB after correcting
0X000FB SMC_MAD_INVALID_ Invalid values of velocity or the input values of “VelocityDiff”,
VELACC_VALUES acceleration. “Acceleration”, “Deceleration” and
“Jerk”.
. . Re-execute the FB after correcting
SMC_MSI_INVALID_ Invalid values of velocity or ) w N
0x00114 VELACC VALUES acceleration. Ehe input v.alu”es of “Veloc;|tyD|.ff’
- Acceleration” and “Deceleration”.
An error will occur if activates | Re-execute the FB after the
0x00116 SMC_MSI_INVALID_ the second execution of first
EXECUTION_ORDER MC_MoveSuperimposed while |MC_MoveSuperimposed is
the first one is still being run. completed.
Re-execute the FB after correcting
0x0012D SMC_MV_INVALID_ Invalid values of velocity or the input values of “Velocity”,
ACCDEC_VALUES acceleration. “Acceleration”, “Deceleration” and
“Jerk”.
After correcting the input value of
0x0012E SMC_MV_DIRECTION_ Direction = shortest/fastestis | “Direction” to be not in shortest /
NOT_APPLICABLE not applicable. fastest state, re-run the function
block.
0x00145 SMC_PP_ARRAYSIZE Incorrect array size. re-enter the correcF ArraySize, then
re-execute the function blocks.
0x00146 SMC PP STEPOMS Delta_time is not allowed to be | re-enter the correct Delt.a_Tlme,
- - set to 0. then re-execute the function blocks.
0x0015E SMC_VP_ ARRAYSIZE Incorrect array size re-enter the correcF ArraySize, then
- = re-execute the function blocks.
OX0015F SMC VP STEPOMS Delta_time is not allowed to be | re-enter the correct Delt.a_Time,
- - set to 0. then re-execute the function blocks.
0x00177 | SMC_AP_ARRAYSIZE Incorrect array size. re-enter the correct ArraySize, then
- = re-execute the function blocks.
0x00178 SMC AP STEPOMS Delta_time is not allowed to be | re-enter the correct Delt.a_Time,
- - set to 0. then re-execute the function blocks.
SMC_TP_ . . Correct Triggerinput.bActive back to
0x00190 TRIGGEROCCUPIED The trigger has been activated. False, then re-run the function block.
The driver interface does not The specified devices do not support
0x00191 SMC_TP_COULDNT_SET_WINDOW . Window functions, turn off Window
support Mask function. . .
functions to re-run the function block.
Check if MC_TouchProbe is run and
SMC_AT_ . . the axis position has not been
0x0019A TRIGGERNOTOCCUPIED Triggering has been reset. captured then re-activate the function
block.
. . Correct the input value of “Velocity”,
OX001AA SMC_MCR_INVALID_ Invalid vqlues of velocity or “EndVelocity”, “Deceleration” and
VELACC_VALUES acceleration. « » .
- Jerk”, then re-run the function block.
. . Correct the input value of “Velocity”,
0x001C3 SMC_MCA_INVALID_ Invalid vglues of velocity or “EndVelocity”, “Deceleration” and
VELACC_VALUES acceleration. « » h
- Jerk”, then re-run the function block.
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Description

Contents

Corrective Action

0x001C5

SMC_MCA_DIRECTION_
NOT_APPLICABLE

Cannot set the shortest

distance.

After correcting the input value of

“EndVelocityDirection” to be not in
shortest / fastest state, re-run the

function block.

0x001DB

SMC_SDL_INVALID_
AXIS_STATE

SMC_ChangeDynamic
Limits can only be called in
standstill or power_off state.

Check if the axis is in power_off or
standstill state and then re-activate
the function block.

0x001DC

SMC_SDL_INVALID_
VELACC_VALUES

Invalid values of velocity,
acceleration, deceleration and

jerk.

After fixing the input value if
"fMaxVelocity", fMaxAcceleration”,
"fMaxDeceleration" and "fMaxJerk",
re-run the function block.

0x00258

SMC_CR_NO_TAPPETS_
IN_CAM

There’re no tappets set in the

CAM.

set tappets in the cam table and
then re-run the function block.

0x00259

SMC_CR_TOO_MANY_
TAPPETS

The number of tappet grouplD
exceeds MAX_NUM_TAPPETS

As a result of too many tappets in the
cam table, you have to modify the
number before re-executing the
function block.

0x00271

SMC_CI_NO_CAM_
SELECTED

No cam is selected.

enter the correct value given by
MC_CamTableSelect after it's
successfully run to the input
“CamTablelD” and then re-run the
function block.

0x00272

SMC_CI_MASTER_OUT _
OF SCALE

The master exceeds the valid

scale.

1. Execute MC_Reset to make the
axis back to standstill state and
check the inputs of
MC_CamTableSelect.

2. Make sure that the cam master
position, which is calculated by
"Periodic" /"MasterAbsolute" of
MC_CamTableSelect and
"MasterCompensation" of
MC_Camin, is in the range of
master scale on the cam table
before you re-run the function
block.

0x00273

SMC_CI_RAMPIN_
NEEDS_VELACC_
VALUES

The value of Velocity and

acceleration must be set in the

function of

ramp_in.

1. Execute MC_Reset to make the
axis back to standstill state and
check the StartMode input.

2. When "StartMode" is set to
"ramp_in"/
"ramp_in_pos"/"ramp_in_neg", the
input values of
"VelocityDiff"/"Acceleration"/
"Deceleration" need to be non-
zero. Then you can re-run the
function block.

0x00274

SMC_CI_SCALING_
INCORRECT

Scaling variables

fEditor/TableMasterMin/Max are

not correct

1. Execute MC_Reset to make the
axis back to standstill state and
check the inputs.

2. Make sure that the max values
must be bigger than the min
values in fEditor / fTable while
using a cam table not in "XYVA"
format. Then you can re-run the
function block.

535



AX-Series Motion Controller Instructions Manual

Appendix A

Error code Description Contents Corrective Action
Modify the tappets on the cam table
. . and make sure that there’re no too
0x00275 'I%’QAIEF’_IEC'II'@-EginEAé’(\ng_E Ait;]\;aézrtﬁg Fr)r;?ir:}é.tappets n many tappets gathering on the same
position. After download the cam
table again, re-run the function block.
Modify the cam table format to the
. one supported by the function block,
0x00280 I?VINFI’(EE%/IBE_I\’J\]TOETD_ ;l::]e selected cam format is not then re-run the function
’ block.(Currently only support "XYVA"
format)
Change the value of
0x002A3 SMC_GI_RATIO_DENOM RatioDenominator = 0 “RatioDenominator” to be non-zero
and re-run the function block.

1. Execute MC_Reset to make the
axis back to standstill state and
check the inputs.

0x002A4 SMC_GI_INVALID_ACC Invalid value of acceleration. 2. Make sure the value of
"Acceleration" is greater than
zero, then re-run the function
block.

1. Execute MC_Reset to make the
axis back to standstill state and
check the inputs.

0x002A5 SMC_GI_INVALID_DEC Invalid value of deceleration. 2. Make sure the value of
"Deceleration" is greater than
zero, then re-run the function
block.

The master state Execute MC_Reset to make the axis
0x002A6 SMC_GI_MASTER_ (Enable/Disable) is changed back to standstill state and re-run the
REGULATOR_CHANGED - o .
— without the permission. function block.
1. Execute MC_Reset to make the
axis back to standstill state and
o check the inputs.
0x002A7 SMC_GI_INVALID_JERK Invalid jerk value. 2 Make sure the value of "Jerk" is
greater than zero, then re-run the
function block.
Make sure the values of "Velocity",
0x002D5 SMC_PH_INVALID_ Invalid values of velocity, "Acceleration" and "Deceleration" are
VELACCDEC acceleration and deceleration. |non-zero before re-run the function
block.
. Correct the input variable to the
0x002EE ?yPCE_NO_CAM_REF_ ;\r/lr;;e_(g],:l\s/le_r::{%aFm peis not f;g(raect variable in "MC_CAM_REF"
SMC_CAM_TABLE_ The curve data does not Correct the values of "xStart" and
Ox002EF DOES_NOT_COVER_ include the master scale, xStart |"xEnd" to make these two values are
MASTER_SCALE and xEnd, on the CamTable. included in the master scale.
SMC_CAM_TABLE_ There’s no master range on the Fix the "xStart" and "xEnd" on the
0x002F0 EMPTY_MASTER _ cam table to make the "xEnd" value
RANGE cam table. greater than the value of “xStart”.
Make sure that the values of
0 SMC_CAM_TABLE_ Invalid min/ max values of the |fTableSlaveMin and fTableSlaveMax
x002F2 INVALID_SLAVE_ . f —run th
MINMAX slave axis on the cam table. are npt equal before you re-run the
function block.
. . Execute MC_Reset to make the axis
T.h © master axis ghanges its back to standstill state and re-
0x00307 SMC_GIP_MASTER_ direction while being execute the FB. At the same time, do
DIRECTION_CHANGE synchronizing with the slave ) L ’
axis. not re\'{erse the rrljallster direction
when "StartSync" is True.

536



AX-Series Motion Controller Instructions Manual Appendix A
Error code Description Contents Corrective Action
Adjust the input values of
"MasterSyncPosition",
AvoidReversal is set but cannot |"SlaveSyncPosition" and
SMC_GIP_SLAVE_ . - " . "
0x00308 REVERSAL CANNOT BE AVOIDED avoid the slave axis to be Mast.erStartDlstance as well as the
— - = reversed. velocity of master and slave axis
after being coupled. Then re-run the
function block.
SMC_GIP_AVOID_ AvoidReversal cannot be ,%j;ﬂg.,t (rr]\leeeAdthz :ﬁ?goxaﬂz\é? (t)?
0x00309 REVERSAL_FOR_ configured while using linear t the inbut "AvoidR "t
FINITE AXIS axes set the input "AvoidReversal” to
— : False, then re-run the function block.
DMC_TPC_INVALID_PDO_MAPPIN . do not configure Touch probe
0x186A0 G PDO mapping error. function (60B8h) in PDO.
do not execute the function block
0x186A1 DMC_TPC_TRIGGER Trigger has been created. with MC_TouchProbe, which has
OCCUPIED
been run.
DMC_TPC_ETC_CO_ . Invalid SDO command, check the
0x186A2 FIRST_ERROR SDO read-write error related configuration.
Cannot find the corresponding
DMC_TPC_ETC_CO_ — .
0x186A3 OTHER ERROR Communication error master station, check the master
- status first.
The size of SDO is too large to be
DMC_TPC_ETC_CO_ —
0x186A4 DATA OVERFLOW Communication error sent: re.-execute the FB after
- modification.
0x186A5 DMC_TPC_ETC_CO_ Communication error SDO time outs. check if there’s a
TIMEOUT corresponding OD to the servo.
DMC_TPC_ECAT_ — Master initialization failed. check
Ox186A8 MASTER_DISABLE Communication error the status of the master station.
Invalid velocity or acceleration | After correcting the "Velovity" ,
DMC_MF_INVALID_ACCDEC_VALU |value "Acceleration" , "Deceleration” input
0x186B3 .
ES values, execute the function block
again.
Axis status cannot execute The axis is in a state that cannot be
motion control instruction controlled. confirm whether the
0x186B4 DMC_MF_AXIS_NOT_READY_FOR_ target axis is Power on or in an error
MOTION state, and enable the axis or execute
MC_Reset on the axis according to
the situation.
DMC MF AXIS ERROR DURING An err(?r occurred during confirm the servo error |nforrr.1at.|on,
0x186B5 . - — — | operation refer to the servo manual to eliminate
MOTION
the error, and execute MC_Reset.
Axis status cannot execute After starting the servo, execute
0x186B6 DMC_MF_REGULATOR_OR_START motion control instruction MC_Reset and re-execute the motion
NOT_SET :
- - function block.
There are other After making sure that no other
0x186B7 DMC_MF_TP_TRIGGEROCCUPIED |MC_TouchProbes executing MC_TouchProbe is executing in the
program, re-run the function block.
Cannot support window mode | The drive cannot support the window
0x186B8 gglvc\:/—MF—TP—COULDNT—SET—WIN mode, turn off the window mode
and restart the function block.
MC_TouchProbe function block | TouchProbe related function block
0x186B9 DMC_MF_TP_COMM_ERROR command error command error, remove the error
and re-run the function block.
Target distance entered confirm that the sum of the
incorrectly acceleration and deceleration
0x186C4 DMC_ML_MASTER DISTANCE_INV distances cannot be greater than or
ALID_VALUES g X
- equal to the total moving distance,
and the three inputs cannot be
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negatives; restart the function block
after correction.
Axis status cannot execute The axis is in a state that cannot be
motion control instruction controlled. confirm whether the
0x186C5 DMC_ML_AXIS_NOT_READY_FOR_ target axis is Power on or in an error
MOTION state, and enable the axis or execute
MC_Reset on the axis according to
the situation.
DMC ML AXIS ERROR DURING An error occurred during confirm the servo error informat.ion,
0x186C6 N - - — | operation refer to the servo manual to eliminate
MOTION
the error, and execute MC_Reset.
Axis status cannot execute After starting the servo, execute
0x186C7 DMC_ML_REGULATOR_OR_START motion control instruction MC_Reset and re-execute the motion
NOT_SET —
- - function block.
There are other After making sure that no other
0x186C8 DMC_ML_TP_TRIGGEROCCUPIED |MC_TouchProbes executing MC_TouchProbe is executing in the
program, re-run the function block.
MC_TouchProbe function block | TouchProbe related function block
0x186C9 DMC_ML_TP_COMM_ERROR command error command error, remove the error
and re-run the function block.
DMC_CB_CAM_TABLE_DATA_EMP |Cam table no information Check if the Cam table has no data
0x186D4 v - - -
DMC_CB_CAM_DATATYPE_NOT_S |Cam table format error Check if the Cam table format is
0x186D5 o7 - - -
UPPORT correct

0x187CC DMC_CRTS_TAPPETID_ The value of track ID of the Re-execute the FB after correcting
VALUE_OUTOFRANGE tappet is set out of range. Track ID.

0x187D2 DMC_CRTV_TAPPETID_ The value of track ID of the Re-execute the FB after correcting
VALUE_OUTOFRANGE tappet is set out of range. Track ID.

0x187D3 DMC_CRTV_NO_ The track ID to read does not | Re-execute the FB after checking the
TAPPETID exist. tappet inputs.

0x187D4 DMC_CRTV_NO_ There’s no tappets set in the Re-execute the FB after adding new
TAPPETS_IN_CAM cam table. tappets.

DMC_CWTV_INVALID_ . Re-execute the FB after correcting

0x187DA TAPPETID Invalid Track ID. Track ID.

DMC_CWTV_INVALID_ . " correct the input of master position,
0x187DB MASTER_POS Invalid master position. then re-execute the FB.
DMC_CWTV_CAM_ .

0x187DC TABLE_NUM_EXCEED_ The number Qf cam table The I[mlt has been reached. Cannot
LIMIT exceeds the limit. write in more tappets.

0x187DD DMC_CWTV_TAPPETID_ The track ID to modify does not | Re-execute the FB after correcting
NOT_FOUND exist. Track ID.

Ox187DE DMC_CWTV_TAPPET_ The number of tappets exceeds | Re-execute the FB after checking the
NUM_EXCEED_LIMIT the limit. tappet number.

0x187DF DMC CWTV INVALID MODE Tappet input is not an existed | Correct the tappet mode and re-

- - - mode. execute the FB.

Ox187E4 DMC_CAT_INVALID_ The user-defined master Re-execute the FB after correcting
MASTER_POS position is out of range. the master position.
DMC_CAT_CAM_TABLE_NUM_EXC | The number of cam table The limit has been reached. Cannot

0x187E5 T - - - - s
EED_LIMIT exceeds the limit. write in more tappets.

OX187E6 DMC_CAT_TAPPET_ The number of tappets exceeds | Re-execute the FB after checking the
NUM_EXCEED_LIMIT the limit. tappet number.

: : : There’re no newly-added tappets in

OX187E7 DMC_CAT_NO_TAPPET_ No.tappet action set in the input the input data. confirm that either
TO_BE_ADDED variable. ", . .

- - PositiveMode or NegativeMode is not
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set to TAPPETACTION_none before
re-run the function block.
Ox187E8 DMC CAT INVALID MODE Tappet input is not an existed | Correct the tappet mode and re-
- - - mode. execute the FB.
Ox187ED DMC_CDT_NO_ There’s no tappet in the tappet | Re-execute the FB after specifying a
TAPPETS_IN_CAM table. tappet table which has tappets in it.
Ox187EE DMC_CDT_CAM_TABLE_NUM_EXC | The number of cam table The limit has been reached. Cannot
EED_LIMIT exceeds the limit. write in more tappets.
Check if the point number of
DMC_CRP_INVALID_ . . specified data is more than the point
Ox187F4 POINTNUM Invalid point number. number of cam data. Re-execute the
FB after modification.
Check if the point number of
DMC_CWP_INVALID_ . . specified data is more than the point
OxT87FA POINTNUM Invalid point number. number of cam data. Re-execute the
FB after modification.
check if the master position of data
point to be modified exceeds the
0x187FB DMC_CWP_INVALID_ Invalid master position. master position of the front and back
MASTERPOS .
point. Re-execute the FB after
modification.
0x18801 | DMC_TC_INVALID_VALUES Invalid value Confirm pin input parameter value.
- = - Re-execute the FB after modification.
FB DMC_TorqueControl is being run,
. . and only one FB
0x18802 DMC_TC_FB_CONFLICT Function trigger repeat DMC._ TorqueControl is allowed to be
run at the same time.
SDO read & write failed. Reply to the
0x18803 DMC_TC_SDO_RW_FAIL Wrong communication servo communication, and execute
this FB.
Confirm the slave OD setting. Need
0x18804 |DMC_TC_SCM_NOT_SUPPORTED |Wrong PDO configuration to open TargetTorque, ActualTorque,
ModeOfOperation, and
ModeOfOperationDisplay.
0x18805 SD.'FA AQF—ETC—SCM—AXIS—I N_WRONG_ Axis at wrong state Use MC_Reset to eliminate the error.
0x18806 DMC_TC_SCM_INTERRUPTED Function block execution error | Re-run the function block.
DMC_TC_AXIS_NOT_READY_FOR_ |, .. Power on servo and re-run the
0x18807 MOTION Axis state error function block.
. After starting servo, execute
DMC_TC_REGULATOR_OR_START | The axis state cannot execute ’ .
0x18808 NOT_SET motion control instruction. MC_Reset, and re-execute motion
- - function block.
0x18809 | DMC_TC_INVALID_PDO_MAPPING |S13ve does not configure the | 6oy ppO configuration
- = - - related OD on PDO. 9
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Confirm the slave OD setting. Need
Slave does not configure the to open TargetVelocity,
0x18811 DMC_VC_SCM_NOT_SUPPORTED related OD on PDO. ActualVelocity, ModeOfOperation,
and ModeOfOperationDisplay.
0x18812 SD.'FA AQF—EVC—SCM—AXIS—I N_WRONG_ Axis at wrong state Use MC_Reset to eliminate the error.
0x18813 DMC_VC_SCM_INTERRUPTED Wrong function block execution | Re-run the function block.
DMC_VC_INVALID_ACCDEC_VALU Confirm pin input parameter value.
0x18814 ES Wrong value Re-execute the FB after modification.
DMC_VC_DIRECTION_NOT_APPLI Confirm pin input parameter value.
0x18815 CABLE Wrong value Re-execute the FB after modification.
0x18816 DMC_VC_AXIS_NOT_READY_FOR_ Wrona axis state Power on servo, and re-run the
MOTION 9 function block.
Confirm servo error information.
0x18817 DMC_VC_AXIS_ERROR_DURING_ Axis error Refer to Servo manual for error
MOTION N
elimination, and execute MC_Reset.
0x18818 DMC_VC_REGULATOR_OR_START Axis error Power on servo, execute MC_Rest,
_NOT_SET and re-execute motion function block.
Function block does not support
execution in the current mode. To
0x18819 DMC_VC_WRONG_CONTROLLER _ |Axis is in the wrong controller |execute this function block, execute
MODE mode. SMC_SetControllerMode first to
switch the axis to the appropriate
mode.
Slave does not configure the ' ' .
0x1881A DMC_VC_INVALID_PDO_MAPPING related OD to PDO. Confirm PDO configuration.
After modifying udilnputRotation,
udiPulsePerRotation,
0x1881B DMC_CMGR_ZERO_VALUES Wrong value udiOutputRotation, and
udiUnitsPerRotation to non-zero
values, re-run the function block.
. After making the axis state goes into
0x1881C DMC_CMGR_DRIVE_POWERED Wrong axis state Disable, re-run the function block.
When setting iMovementType = 0,
set fPositionPeriod to a value greater
0x1881D DMC_CMGR_INVALID_POSPERIOD | Wrong value than 0 and less than half of
dwBusBandWidth. Then, re-run the
function block.
DMC_CMGR_POSPERIOD_NOT_IN After correcting fPositionPeriod
Ox1881E TEGRAL Wrong value parameter, re-run the function block.
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Confirm if the bus configuration is
0x1881F DMC_CMGR_RAG_ERROR_DURIN Communication error normal, and re-execute
G_STARTUP DMC_ChangeMechanismGearRation
EtherCAT Master cannot execute
0x18820 DMC_CMGR_RAG_ERROR_AXIS_N Axis initializing DMC_ChangeMechanismGearRation
OT_INITIALIZED : A
- during Initialization.
Ox1882E DMC_GM_NO_ERROR_ There’s no error to be reset. Re-execute DMC_GroupReset when
TO_RESET an error occurs in the axis group.
After the communication status of the
One or more axes in the group |axis is back to normal, re-execute the
0x1882F gglggﬁ.y TAI:;\JIR;\\//VI?E_R does not execute the reset FB.
- action. (DFB_ResetECATMaster/DFB_Rese
tECATSlave)
Remove the error in axis group
0x18830 DMC_GM_ERROR_NOT_RESETTA Error is not resettable. (Modify pargmeter settings/ check on
BLE a normal axis path) before download
the program once again.
e the communicaton status o e
0x18831 '?l?/IIIEESNT_ANSWER_I N_ Communication timeout (DFB_ResetECATMaster/DFB_Rese
tECATSIlave), re-execute the FB.
DMC_GM_CANNOT_ After the communication status of the
0x18832 RESET_ Communication error cannot be |axis is back to normal
COMMUNICATION_ reset. (DFB_ResetECATMaster/DFB_Rese
ERROR tECATSIlave), re-execute the FB.
Remove the error in axis group
DMC_GM_AXIS_GROUP_RESET_F . . (Modify parameter settings/ check on
0x18833 AILED Fail to reset the axis group. a normal axis path) before download
the program once again.
Execute MC_GroupReset to make
the axis group back to GroupStandby
Command a non-zero state. Then check the parameter
0x18839 DMC_GM_LINEAR_AXIS_MAPPING displacement to an axis, which |setting and the input position of axis
ERROR : o
- does not exist. group so as to make sure the existing
displacement has been mapped to
an appointed axis.
Execute MC_GroupReset to return
the axis group to GroupStandby
state.
A displacement other than O is | And check the parameter setting of
DMC_GM_JOG_AXIS_MAPPING_ER specified for an axis that does |the axis group and the position of the
0x1883B N . . h , ,
ROR not exist in the jog motion input axis group motion command,
command. and confirm that each axis in the axis
group with the displacement amount
has the correct designated single
axis.
Execute MC_GroupReset to make
Gommand a non-zero State, Then oneck he parameter
0x1883F DMC_GM_CIRCULAR _ displacement to an axis, which settir; and the inout gsition of axis
AXIS_MAPPING_ERROR does not exist, in a circular 9 putp axl
- - group so as to make sure the existing
movement. .
displacement has been mapped to
an appointed axis.
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Execute MC_GroupReset to make
Gommand a non-zero State, Thon ohack the parameter
0x18840 DMC_GM_HELIX_AXIS_ displacement to an axis, which settir; and the input gsition of axis
MAPPING_ERROR does not exist, in a helical 9 putp axt
group so as to make sure the existing
movement. .
displacement has been mapped to
an appointed axis.
1. Execute MC_GroupReset to
make the group state back to
o GroupStandby.
DMC_GM_CIRCLE_ U'c‘fer the dD'V:g—g.“_‘;C—M DE. |2, while using
0x18841  |DISTANCE_LARGER_ radius mods, the distance = DMC_CIRC_MODE radius, the
THAN_DIAMETER petween the start a!nd end point input value of radius must be
is larger than the diameter. larger than half of the distance
between the start and end point.
3. Re-run the function block.
1. Execute MC_GroupReset to
make the group state back to
GroupStandby.
Unfjer DMC_CIRC_MODE. 2. While using
DMC_GM_CIRCLE_ radius / DMC_CIRC_ DMC_CIRC_MODE radius /
0x18842 START AND ENDPOINT EQUAL MQDE.border mode,. the start DMC_CIRC_MODE.border the
- T - point and the end point are at input value of radius must be
the same position. larger than half of the distance
between the start and end point.
3. Re-run the function block.
1. Execute MC_GroupReset to
make the group state back to
GroupStandby.
Under DMC_CIRC_MODE. 2. While using
0x18843 8g|LCL_I(N5I'¥I KF\? III?’(O:ILI\EJ'TS border mode, three points are DMC_CIRC_MODE .border, start
— defined to lie on a same line. point, end point and assist point
should not be set on the same
line.
3. Re-run the function block.
1. Execute MC_GroupReset to
make the group state back to
DMC_GM _CIRCLE_ Under DMC_CIRC_MODE. GroupStandby. Make sure that
0x18844 |CENTER_NOT_ON_ center mode, the center of a the center must locates on the
BISECTOR circle is not on the bisector line. | bisector line between the start
and end point.
2. Re-run the function block.
1. Make sure the radius is not 0
oxi8s45 |PMC_GM_CIRCLE_ Under DMC_CIRC_MODE. while using _
RADIUS_ZERO radius mode, the radius is zero. DMC_CIRC_MODE.radius mode.
2. Re-run the function block.
1. Move the axis group to the
o position recorded in Continue
Oxigeep | DMC_GM CONTINUE_ star postion recorded 1| e .
WRONG_POSITION P (DMC_AXIS_GROUP_REF.Conti
- continue data. nuePos)
2. Re-run the function block.
DMC_GM_CONTINUE_ . . . After confirming there’s Continue
0x1884C DATA_NOT WRITTEN ContinueData is not written. Data in the axis group
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(DMC_AXIS_GROUP_REF.bContinu
eDataWriten), then execute
DMC_GroupContinue.
, . . At least one axis must be specified in
DMC_GM_NO_AXIS_IN There’re no axes in the axis : ;
0x18852 —bAl D - = the parameter setting of axis group
AXIS_GROUP group. ;
before re-run the function block.
1. After troubleshoot the error,
execute MC_GroupReset to make
Axis error occurs in the axis the group state back to
0x18853 DMC_GM_SINGLE_AXIS_ERROR group. GroupStandby, while each axis
leaves errorstop state.
2. Re-run the function block.
1. Execute MC_GroupReset to
make the group state back to
GroupStandby, while each axis
0x18854 DMC_GM_AXIS_NOT_ One or more axes in the group leaves errorstop state. .
READY_FOR_MOTION are not ready for motion. 2. Make sure that each axis has
been successfully powered on
and entered standstill state.
3. Re-run the function block.
1. Execute MC_GroupReset to
make the group state back to
GroupStandby.
0x18855 |PMC_GM_AXIS_LIMIT_ One or more limits for an axis | 2. Make sure that the position,

X VIOLATED are violated. velocity, acceleration and jerk of
each axis do not exceed the
limits.

3. Re-run the function block.
Make sure the axis group is under
0x18856 DMC_GM_AXIS_GROUP_WRONG_ Axis group is in wrong state. the proper state and ready to be run
STATE .
before Run the function block.
DMC_GM_AXIS_GROUP_AXIS_IN_ |Some axes in the group and the Correct the seftings of the axis and
: . . the group so as to make both bus
0x18857 DIFFERENT_ axis group itself are not in the .
TASK same task cycle tasks are appointed to the
) same task...
Invalid values of velocity, 1. Adjust the values to be
0x18858 DJI\I/_:ICRRGM—INVALID—VEL—ACC—DEC acceleration, deceleration and reasonable and non-zero.
— jerk. 2. Re-run the function block.
DMC GM INVALID 1. Change to a supported buffer
0x18859 |5 FFER MODE Invalid buffer mode. mode.
— 2. Re-run the function block.
1. Troubleshoot the error.
DMC GM CMD ) 2. Execute MC_GroupReset to
Ox1885A ABOF\_’TED__DUE__TO_ Command is aborted due to an make the group state back to
ERROR error. GroupStandby.
3. Re-run the function block.
1. Execute MC_GroupReset to
DMC_GM_ o ) make the group state back to
TRANSITIONING_FROM_ Trgnsmonlng frqm the single- GroupStandby.
0x1885B SINGLE_AXIS_ axis movement is not 2. Make sure each axis is back to
MOVEMENT_NOT _ supported. standstill.
SUPPORTED 3. Re-run the function block.
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0x1885C

DMC_GM_AXIS_GROUP_VELOCITY
_EXCEED_
LIMIT

The velocity of axis group
exceeds the limit set in the
parameter setting.

. Execute MC_GroupReset to

make the group state back to
GroupStandby.

. Make sure the group velocity

does not exceed the limit set in
the parameter setting.

. Re-run the function block.

0x1885D

DMC_GM_AXIS_GROUP_ACCELER
ATION_
EXCEED_LIMIT

The acceleration of axis group
exceeds the limit set in the
parameter setting.

Execute MC_GroupReset to
make the group state back to
GroupStandby.

Make sure the group
acceleration does not exceed
the limit set in the parameter
setting.

Re-run the function block.

0x1885E

DMC_GM_AXIS_GROUP_DECELER
ATION_
EXCEED_LIMIT

The deceleration of axis group
exceeds the limit set in the
parameter setting.

Execute MC_GroupReset to
make the group state back to
GroupStandby.

Make sure the group
deceleration does not exceed
the limit set in the parameter
setting.

Re-run the function block.

0x1885F

DMC_GM_AXIS_GROUP_JERK_EX
CEED_LIMIT

The jerk of axis group exceeds
the limit set in the parameter
setting.

Execute MC_GroupReset to
make the group state back to
GroupStandby.

Make sure the group jerk does
not exceed the limit set in the
parameter setting.

Re-run the function block.

0x18860

DMC_GM_AXIS_GROUP_PLANNIN
G_ERROR

Axis group planning error.

Execute MC_GroupReset to
make the group state back to
GroupStandby.

Make sure the parameters set
for the motion instruction are
reasonable for planning paths.
Re-run the function block.

0x18861

DMC_GM_AXIS_GROUP_MOVE_ER
ROR

Axis group move error.

Execute MC_GroupReset to
make the group state back to
GroupStandby.

Make sure the parameters set
for the motion instruction are
reasonable for planning paths.
Re-run the function block.

0x18862

DMC_GM_CMD_BUF_
FULL

Command buffer is full.

. Make sure there’s still some
space in the command bulffer.
. Re-run the function block.
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DMC GM AXIS GROUP INIT FAIL 1. use the axis group in the device
0x18881 eEp - == Axis group initialization failed. tree as the input to the instruction.
2. Re-run the function block.
1. Make sure all the axes specified
in the parameter setting exist in
0x18882 g'\RASUgM—lNVALlD—AX|S—|N—AX|S— Invalid axes in axis group. the device tree.
2. Download the program again.
3. Re-run the function block.
1. Make sure there’s no duplicated
DMC GM DUPLICATE axis specified in the parameter
0x18883 N - Duplicated axes in axis group. setting.
AXIS_IN_AXIS_GROUP Download the program again.
3. Re-run the function block.
1. Make sure the specified axis does
DMC_GM_AXIS_ Some axes have been already not exist in other enabled axis
0x18884  |ALREADY_IN_OTHER_ existed in another enabled axis | group or disable the axis group
ENABLED_AXIS_GROUP group. which has the axis in it.
2. Re-run the function block.
1. Make sure that the Setting Values
of bus cycle task meet the
DMC_GM_AXIS_GROUP_INVALID_ requirement.
0x18885 TASK_ Task is not configured correctly. Tvpe: lic. Int I > 1
CONFIGURATION (Type: Cyclic, Interval: > Tms)
2. Download the program again.
3. Re-run the function block.
1. To activate more groups, make
oxi8ssg | PMC_GM_AXIS_GROUP_COUNT_R| The axis group count has sure the number of activated axis
EACH_LIMIT reached the limit. group is less than the max.value.
2. Re-run the function block.
After confirming that Parameter input
0x18890 DMC_GM_AXIS_GROUP_INVALID_ Invalid axis group parameter pin has correct readable and writable
PARAMETER .
parameters, re-run the function block.
DMC_GM_AXIS_GROUP_CANT_WR|Cannot modify parameter After using DMC_GroupDisable to
0x18891 ITE_PARAMETER_DURING_GROUP|during the axis group is disable this axis group, re-run the
_ENABLED enabled. function block.
After confirming that IrValue input pin
DMC_GM_AXIS_GROUP_INVALID_ . . )
0x18892 PARAMETER SETTING Invalid axis group parameter has correct pargmeter Setting Value,
- re-run the function block.
The value of the input pin Correct the value of the input pin
0x1889A B::\,AC—GM—INVALID—IDENT—IN—GRO "ldentInGroup" is not within the |"ldentinGroup". (Range starts at 1)
legal range. Re-run the function block.
The specified axis does not Make sure that the specified single
0x1889B l%Mgﬁgl\JlgAXB—NOT—PART—OF—AX belong to this axis group and  |axis is included in the axis group.
— cannot be removed. Re-run the function block.
. . Confirm that the specified single axis
oxiggoc | DMC_GM_AXIS_GROUP_CANNOT_ !t forbidden to add the same i not currently included in the axis
X ADD_SAME_AXiS ta;;(r:seso e axis group multiple o5
’ Re-run the function block.
Check and correct the input value of
DMC_CKPW_WRITE . . ) ;
0x188B5 AMOUNT OUTOFRANGE WriteAmount input error \é\ll(;lft;iAmount before Run the function
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0x188B6 DMC_CKPW_INVALID_ Invalid master position Re-execute the FB after correcting
MASTERPOS P ’ the input of master position.
Re-execute the FB after correcting
0x188B7 ADé\:/Ié) _CKPW_INVALID_ Invalid acceleration. the acceleration input value of master
position.
Re-execute the FB after determining
DMC_CKPW_INVALID_ . . . . .
0x188B8 ACC_SETTING Invalid acceleration setting. :;lgevelocny, acceleration and curve
The input curve type is not
DMC_CKPW_INVALID_ . .
0x188B9 CURVE TYPE SETTING Invalid curve type setting. suppo@ed. Re-execute the FB after
- - correcting the curve type.
Make sure there’s boundary condition
(Nature or Clamp) set for the
previous and the latter part of the
0x188BA DMC_CKPW_SPLINE_ Spine has no boundary. selected curve “Spline”, which the
HAS_NO_BOUNDARY "

- = condition should be the same at the
start and end of the boundary. Then
re-execute the FB.

Check if the cam table you're
DMC_CKPW_CAM_IS_ currently using is being written by
0x188BB WRITING_BY_OTHER _ Failure to write CAM. other FBs, then wait for the writing
FUNCTION completed before you re-execute the
FB.
set “Search for switch” and “Search
DMC_HP_INVALID . for Z phase pulse” with non-zero
0x188C5 = o5 - Invalid home speed value. P P
HOME_SPEED P values for the home speed setting on
Pulse Axis configuration page.
DMC_HP_INVALID Invalid home acceleration or | S°t the homing acceleration and
0x188C6 = AR - . deceleration with non-zero values on
HOME_ACC_DEC deceleration value. : : .
— — Pulse Axis configuration page.
DMC_HP_INVALID_ Invalid Setting Value of home |oct 'Posiotion” to be in the rotary
0x188C7 HOME POSITION osition range of pulse axis. [0 ~
- P ’ PulseAxis.Modulo Value ]
After select “Pulse Axis” in 10
0x188C8 DMC_HP_AXIS_NOT_ The input variable type is not  |Configuration, enter the IEC Object
PULSEAXIS set to be PulseAxis_REF. variable to the input “Axis” of FB
DMC_Home_P.
Check if the homing method is
ox188Ce | DMC_HP_HOMING_ Homing method is not zﬂf@ﬂ’ttlsdugﬁéhe version you're
METHOD_RESERVED supported by current version. f - :
specification document for mode
modification.
Check if the hardware limit signal
Positive or negative limit signal |you’re using is supported by the
Ox188CA DMC_HP_HOMING_ is activated and axis cannot current homing mode. refer to the
MOVEMENT_HW_LIMIT perform homing in this specification document for changing
circumstances. the mode and hardware limit signal
configuration.
DMC_HP_HOMING_AXIS_STATE_N ) .
O0x188CB  |OT_STAND Axis state is not Standstill.  |COnfirm that DMC_Home_Pis run
e when the axis state is Standstill.
STILL
DMC_ISP_AXIS_NOT_READY_FOR . Power on servo and re-run the
0x188D5 _MOTION Wrong axis state function block.
Switch the control mode to
0x188D6 DMC_ISP_WRONG_CONTROLLER_ Wrong axis state SMC_position, and re-run the
MODE -
function block.
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The input parameter is too large. Re-
0x1896C DMC_STL_WP_PARAM_ Invalid parameter. execute the FB after correcting the
INVALID )
input parameter.
No such error should occur while
No corresponding OD or the matching ASDA-A2-E to use. check
0x1896D |DMC_STL_WP_SENDING_ERROR corresponding . if the servo you're currently using
OD is not allowed to be written. . 4
meets Cia402, or the function block
cannot be run.
No such error should occur while
DMC_STL_WP_DRIVE_ The inbut parameter number matching ASDA-A2-E to use. check
0x1896E PARAMETER_NOT_ does nF())t e?(ist if the servo you’re currently using
MAPPED ’ meets Cia402, or the function block
cannot be run.
No such error should occur while
matching ASDA-A2-E to use. check
0x1896F DMC_STL_WP_PARAM_CONVERSI Parameter conversion error. if the servo you’re currently using
ON_ERROR . 4
- meets Cia402, or the function block
cannot be run.
Negative software limit is greater
Ox1897A DMC_SSWL_LIMIT_ Negative limit inout error than positive software limit. correct
SETTING_OPPOSITE 9 P ’ the input limit before you re-execute
the FB.
Negative software limit is equal to
0x1897B DMC_SSWL_NEGPOS_ Negative limit inout error positive software limit. correct the
LIMT_EQUAL 9 P ’ input limit before you re-execute the
FB.
The input value of fMaxPositionLag is
0x1898A DMC_PL_INVALID_ Invalid MaxPositionLag input. |negative, correct the value before
POSITIONLAG
re-execute the FB.
The input value of
0x1898B DMC_PL_INVALID_ Invalid SetActTimeLagCycles [SetActTimelLagCycles is negative,
LAGCYCIES input. correct the value before re-execute
the FB.
Only positive and negative direction
0x18996 DMC_MVSBP_INVALID_DIRECTION |Invalid direction. are allowed, correct the direction of
movement before re-execute the FB.
RoundPhase/ StopPhase input error.
0x18997 DMC_MVSBP_INVALID_PHASE Invalid phase input. correct the input parameters before
re-execute the FB.
The slave is not under control.
DMC_MVSBP_AXIS_NOT READY_F|Slave axis is not ready for check if the target axis is powered on
0x18998 . or in error, then enable the axis or
OR_MOTION motion. ;
- execute MC_Reset depending on the
situation.
oG VSBP AXIS_ ek ne atr fomaton,Refr
0x18999 ERROR_DURING Errors occur during motion. P 9
T - manual to troubleshoot the error and
MOTION
execute MC_Reset.
DMC_MVSBP_ The motion control instruction After activating the servo. execute
0x1899A REGULATOR_OR_ cannot be run under the current MC Reset be:?ore re-exec,;ute the FB
START_NOT_SET axis state. - ;
0x1899B DMC_MVSBP_INVALID_ACCDEC_V |Invalid velocity, acceleration, After correcting the parameter, re-run
ALUES deceleration, and jerk the function block.
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Wrong reference type. Correct the
0x189A5 EQAEC ~AO_INVALID_REFERENCE_T Invalid reference type reference type and re-run the
function block.
. . Confirm that the function block
0x189C6 DMC_VC_WRONG_AXIS_TYPE Specify wrong axis specifies the EtherCAT axis.
DMC_MM_INVALID_ACCDEC_VALU |Invalid velocity or acceleration |Enter the velocity or acceleration
0x189D4 ;
ES value value and restart the function block
The axis is in an uncontrollable state.
DMC_MM_AXIS_NOT_READY_FOR | Current axis status cannot run Confirm whethgr the target axis is
0x189D5 AN - - - . powered on or in an error state.
MOTION the motion control command .
- Enable the axis or MC_Reset the
axis according to the situation.
Confirm the servo error message.
0x189D6 DMC_MM_AXIS_ERROR_DURING _ An error occurs during motion Refer to the servo manual to
MOTION 9 troubleshoot the error, and run
MC_Reset.
0x189D7 DMC_MM_REGULATOR_OR_STAR |Current axis status cannot run | Start the servo, run MC_Reset, and
T_NOT_SET the motion control command then run motion function block again.
Only forward and reverse motion are
0x189D8 DMC_MM_INVALID_DIRECTION Direction error allowed. Modify the direction and
restart the function block.
0x189D9 DMC_MM_INVALID_MODULO IrModulo input error gr‘l‘;(;k if IrModulo is set to the correct
0x189DA DMC_MM_INVALID_POS_VALUES |IrPosition input error Check if IrPosition is set to the
- - - - correct range.
0x189E0 DMC_WT_INVALID_PARAMENT Input value error Check the value.
Ox189EB DMC_GCSD_MASTER_OUT_OF_RA|The target entered exceeds the | Check if the input value is out of
NG cam master axis range range.
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A.3.2 For Positioning Axis

When an error occurs, you can troubleshoot errors through error codes and the corresponding indicators. Refer to AX-3
Operational Manual for more details of troubleshooting.

The following table lists the error codes and the contents of the errors:

Error code Description Contents Corrective Action
0x00000 SML_NO_ERROR No error messages -
0x00001 SML_DI_GENERAL_COMMUNICATION | Communication error Confirm if the Slave network cable is
_ERROR properly plugged. Run
DFB_ResetECATMaster to reset
EtherCAT Master, and then re-run
MC_ReinitDrive_ DML.
0x00002 SML_DI_AXIS_ERROR Axis error Confirm Slave error information and
eliminate the error, and then re-execute
MC_Reset_ DML.
0x00015 SML_WRONG_OPMODE Wrong control mode Function block does not support
execution in the current mode. To
execute this function block, execute
SMC_SetControllerMode first to switch
the axis to the appropriate mode.
0x00022 SML_AXIS_NOT_READY_FOR_MOTIO | The Slave state cannot execute the Axis is at the state that cannot be
N motion control instruction. controlled. Confirm whether it is at the
Power-on or error state. Start the axis or
run MC_Reset_DML depending on the
situation.
0x00023 SML_MA_MR_MODULO_ACT_POS_N |PDO lacks the essential parameter. Configure Actual Position (16#6064) to
OT_MAPPED PDO.
0x00024 SML_MV_INVALID_VELACCDEC_VAL |Invalid velocity or Use MC_Reset_DML to eliminate error.
UES acceleration/deceleration Setting Value
0x00050 SMC_RAG_ERROR_DURING_STARTU | Error occurs during axis re-startup Confirm if the bus configuration is normal,
P and re-run MC_ReinitDrive_DML.
0x0005A SML_CGR_ZERO_VALUES Cannot enter O for After modifying dwRatioTechUnitsDenom
dwRatioTechUnitsDenom and and iRatioTechUnitsNum to non-zero
iRatioTechUnitsNum values, re-run the function block.
0x0005B SML_CGR_AXIS_POWERED Cannot change gear ratio parameter at |After making the axis state goes into
the wrong state. Disable, re-run the function block.
0x0005D SML_CGR_MODULOPERIOD_NOT_IN |Module period is not an integer. After modifying the fModuloPeriodU
TEGRAL parameter, re-run the function block.
0x0005E SML_CGR_MOVEMENTTYPE_INVALID | Wrong axis type (Must be either a linear |After modifying the iMovementType
axis or rotary axis). parameter, re-run the function block.
0x0005F SML_CGR_MODULOPERIOD_NON_P |Module period cannot be a negative. After modifying the fPositionPeriod
OSITIVE parameter, re-run the function block.
0x00060 SML_CGR_MODULOPERIOD_TOO_S |Module period is too small. After modifying the fPositionPeriod
MALL parameter, re-run the function block.
0x00061 SML_CGR_MODULOPERIOD_TOOQO_LA | Module period is too large. After modifying the fPositionPeriod
RGE parameter, re-run the function block.
0x00078 SML_R_NO_ERROR_TO_RESET No axis error after using Confirm whether the axis is correct, and
MC_Reset DML then re-run the function block.
0x0007A SML_R_ERROR_NOT_RESETTABLE |Error, non-resettable. Confirm whether the Slave error has
been eliminated. After error disappeared,
restart MC_Reset DML.
0x00083 SML_RP_REQUESTING_ERROR Slave has no corresponding OD, or The OD you visit does not exist or is not
reading the OD is not allowed. allowed to be accessed. Confirm the
input OD is correct and can be read.
0x00084 SML_RP_RCV_PARAM_CONVERSION | Conversion error of the axis parameter |The parameter you visit does not exist.
_ERROR to servo OD. Unknown SoftMotionLight
parameter.
0x0008D SML_WP_SENDING_ERROR Slave has no corresponding OD, or The OD you visit does not exist or is not
writing the OD is not allowed. allowed to be written. Confirm the input
OD is correct and can be written.
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0x0008E SML_WP_TMT_PARAM_CONVERSION | Conversion error of the axis parameter |The written parameter does not exist.
_ERROR to servo OD. Unknown SoftMotionLight
parameter.
0x000AA SML_H_AXIS_WASNT_STANDSTILL |Axis is not at the Standstill state. Make axis enter the Standstill state, and
re-run the function block.
0x000B7 SML_MS_AXIS_IN_ERRORSTOP Driver is at the Errorstop state. Cannot | Make axis leave the ErrorStop state, and
execute MC_Stop_DML. re-run the function block.
0x186A0 DML_MA_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter value
meets the definition range of slave
Object, and then re-run the function
block.
0x186A1 DML_MA_AXIS_NOT_READY_FOR_M | The axis state cannot execute motion After confirming the axis at the state that
OTION control instructions. can execute motion instructions, re-run
the function block.
0x186A2 DML_MA_INVALID_VALUES The input parameter is invalid Setting Confirm the pin input parameter value.
Value. After the confirmation, re-run the function
block.
0x186A4 DML_MA_AXIS_NOT_SUPPORT_PP_ |Slave does not support the PP mode. The current selected slave does not
MODE support Profile Position Mode. use
another model.
0x186AA DML_MR_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter value
meets the definition range of slave
Object, and then re-run the function
block.
0x186AB DML_MR_AXIS_NOT_READY_FOR_M |The motion FB cannot be run under the | After confirming the axis at the state that
OTION current axis state. can execute motion instructions, re-run
the function block.
0x186AC DML_MR_INVALID_VALUES The input parameter is invalid Setting Confirm pin input parameter value. Re-
Value. run the FB after modification.
0x186AE DML_MR_AXIS_NOT_SUPPORT_PP_ |Slave does not support the PP mode. The current selected slave does not
MODE support Profile Position Mode. use
another model.
0x186B4 DML_MV_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter value
meets the definition range of slave
Object, and then re-run the function
block.
0x186B5 DML_MV_AXIS_NOT_READY_FOR_M | The axis state cannot execute motion After confirming the axis at the state that
OTION control instructions. can execute motion instructions, re-run
the function block.
0x186B6 DML_MV_INVALID_VALUES The input parameter is invalid Setting Confirm pin input parameter value. Re-
Value. run the FB after modification.
0x186B8 DML_MV_AXIS_NOT_SUPPORT_PV_ |Slave does not support the PV mode. The current selected slave does not
MODE support Profile Velocity Mode. use
another model.
0x186BE DML_TC_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter value
meets the definition range of slave
Object, and then re-run the function
block.
0x186BF DML_TC_AXIS_NOT_READY_FOR_M | The axis state cannot execute motion After confirming the axis at the state that
OTION control instructions. can run motion instructions, re-run the
function block.
0x186C0 DML_TC_INVALID_VALUES The input parameter is invalid Setting Confirm pin input parameter value. Re-
Value. execute the FB after modification.
0x186C2 DML_TC_AXIS_NOT_SUPPORT_PT_M | Slave does not support the PT mode. The current selected slave does not
ODE support Profile Torque Mode. Use
another model.
0x186C8 DML_VC_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter value
meets the definition range of slave
Object, and then re-run the function
block.
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0x186C9 DML_VC_AXIS_NOT_READY_FOR_M |The axis state cannot execute motion After confirming the axis at the state that
OTION control instructions. can execute motion instructions, re-run
the function block.
0x186CA DML_VC_INVALID_VALUES The input parameter is invalid Setting Confirm pin input parameter value. Re-
Value. execute the FB after modification.
0x186CC DML_VC_AXIS_NOT_SUPPORT_VL_M | Slave does not support the VL mode. The current selected slave does not
ODE support Velocity Mode. use another
model.
0x186D2 DML_HA_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter value
meets the definition range of slave
Object, and then re-run the function
block.
0x186D3 DML_HA_AXIS_NOT_READY_FOR_M | The axis state cannot execute motion After confirming the axis at the state that
OTION control instructions. can run motion instructions, re-run the
function block.
0x186D4 DML_HA_INVALID_VALUES The input parameter is invalid Setting Confirm pin input parameter value. Re-
Value. execute the FB after modification.
0x186D6 DML_HA_AXIS_NOT_SUPPORT_PV_M| Slave does not support the PV mode. The current selected slave does not
ODE support Profile Velocity Mode. use
another model.
0x186DC DML_MS_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter value
meets the definition range of slave
Object, and then re-run the function
block.
0x186DD DML_MS_AXIS_NOT_READY_FOR_M | The axis state cannot execute motion After confirming the axis at the state that
OTION control instructions. can run motion instructions, re-run the
function block.
0x186EA DML_H_AXIS_NOT_SUPPORT_HM_M | Slave does not support the HM mode. | The current selected slave does not
ODE support Homing Mode. Use another
model.
0x186F0 DML_R_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter value
meets the definition range of slave
Object, and then re-run the function
block.
0x18A88 DML_R2R_CIG_TENSION_CTRL_UNS | Tension control is not supported. Tension control is not supported.
UPPORTED
0x18A89 DML_R2R_CIG_COMMUNICATION_ER | SDO communication error. SDO communication error.
ROR
0x18A8A DML_R2R_CIG_REUSED_ANALOG_IN [AVI analog input is reused. AVI analog input is reused.
PUT_AVI
0x18A8B DML_R2R_CIG_REUSED_ANALOG_IN |ACI analog input is reused. ACI analog input is reused.
PUT_ACI
0x18A8C DML_R2R_CIG_EXE_NOT_ON_STATE |R2R_Configuration is not run in power | R2R_Configuration is not run in power off
_POWER_OFF off state. state.
0x18A8D DML_R2R_CIG_GEAR_RATIO_IS_OVE | Gear ratio is out of range. Gear ratio is out of range.
R_RAMGE
0x18A8E DML_R2R_CIG_LINE_SPEED_MAX_IS | The maximum linear velocity is out of The maximum linear velocity is out of
_OVER_RAMGE range. range.
0x18A8F DML_R2R_CIG_TENSION_MAX_IS_OV | The maximum tension is out of range. The maximum tension is out of range.
ER_RANGE
0x18A90 DML_R2R_CIG_OUTPUT_LIMIT_IS_O |Control output limit out of range. Control output limit out of range.
VER_RANGE
0x18A91 DML_R2R_CIG_UNSUPPORTED_TEN | Tension target source not supported. Tension target source not supported.
SION_TARGET_SOURCE
0x18A92 DML_R2R_CIG_UNSUPPORTED_TEN |Zero speed tension target source not Zero speed tension target source not
SION_TARGET_SOURCE_AT_0_SPEE |supported. supported.
D
0x18A93 DML_R2R_CIG_UNSUPPORTED_PID_ |PID target source not supported. PID target source not supported.
TARGET_SOURCE
0x18A94 DML_R2R_CIG_UNSUPPORTED_PID_ | PID feedback source not supported. PID feedback source not supported.
FEEDBACK_SOURCE
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0x18A95 DML_R2R_CIG_UNSUPPORTED_PID_ | Adaptive PID reference source not Adaptive PID reference source not
ADAPTABILITY_REFERENCE_SOURC |supported. supported.
E

0x18A96 DML_R2R_CIG_UNSUPPORTED_LINE |Line speed source not supported. Line speed source not supported.
_SPEED_SOURCE

0x18AA6 DML_R2R_RD_TENSION_CTRL_UNSU | Tension control is not supported. Tension control is not supported.
PPORTED

0x18AA7 DML_R2R_RD_COMMUNICATION_ER |SDO communication error. SDO communication error.
ROR

0x18AA8 DML_R2R_RD_REUSED_ANALOG_IN |[AVI analog input is reused. AVI analog input is reused.
PUT_AVI

0x18AA9 DML_R2R_RD_REUSED_ANALOG_IN |ACI analog input is reused. ACI analog input is reused.
PUT_ACI

0x18AAA DML_R2R_RD_EXE_NOT_ON_STATE |R2R_RollDiameter is not run in power | R2R_RollDiameter is not run in power off
_POWER_OFF off state. state.

0x18AAB DML_R2R_RD_UNSUPPORTED_ROLL |Roll diameter source not supported. Roll diameter source not supported.
_DIAMETER_SOURCE

0x18AAC DML_R2R_RD_ROLL_DIAMETER_MA | The maximum roll diameter is out of The maximum roll diameter is out of
X_IS_OVER_RANGE range. range.

0x18AAD DML_R2R_RD_ROLL_DIAMETER_MIN | The minimum roll diameter is out of The minimum roll diameter is out of
_IS_OVER_RANGE range. range.

0x18AAE DML_R2R_RD_PULSE_PER_REVOLU | The number of pulses per revolution is | The number of pulses per revolution is
TION_IS_OVER_RANGE out of range. out of range.

0x18AAF DML_R2R_RD_ROUND_PER_LAYER_I| The number of turns per layer is out of | The number of turns per layer is out of
S_OVER_RANGE range. range.

0x18ABO DML_R2R_RD_MATERIAL_THICKNES | Coil thickness is out of range. Coil thickness is out of range.
S_IS_OVER_RANGE

0x18AB1 DML_R2R_RD_ROLL_DIAMETER_FILT |Roll diameter calculation filter time is out | Roll diameter calculation filter time is out
ER_TIME_IS_OVER_RANGE of range. of range.

0x18AC4 DML_R2R_RU_TENSION_CTRL_UNSU | Tension control is not supported. Tension control is not supported.
PPORTED

0x18AC5 DML_R2R_RU_COMMUNICATION_ER |SDO communication error. SDO communication error.
ROR

0x18AC6 DML_R2R_RU_RUN_BEFORE_CFIG R2R_Run runs before R2R_Run runs before

R2R_Configuration completes. R2R_Configuration completes.

0x18AC7 DML_R2R_RU_EXE_NOT_ON_STATE |R2R_Run is not run in standstill state. R2R_Run is not run in standstill state.
_STANDSTILL

0x18AC8 DML_R2R_RU_CURRENT_LINE_SPEE |Out of range. Out of range.
D_IS_OVER_RANGE

0x18AC9 DML_R2R_RU_TENSION_COMMAND_ | Out of range. Out of range.
IS_OVER_RANGE

0x18ACA DML_R2R_RU_TENSION_COMMAND_ | Out of range. Out of range.
AT_0_SPEED_IS_OVER_RANGE

0x18ACB DML_R2R_RU_PID_GAIN_P_1ST_IS_ |Out of range. Out of range.
OVER_RANGE

0x18ACC DML_R2R_RU_PID_TIME_I_1ST_IS_O |Out of range. Out of range.
VER_RANGE

0x18ACD DML_R2R_RU_PID_GAIN_P_2ND_IS_ |Out of range. Out of range.
OVER_RANGE

0x18ACE DML_R2R_RU_PID_TIME_|_2ND_IS_O |Out of range. Out of range.
VER_RANGE

0x18ACF DML_R2R_RU_NOT_IN_STATE_CONT |R2R_Run is forced out of continuous R2R_Run is forced out of continuous
INUOUS_MOTION motion state. motion state.

552




AX-Series Motion Controller Instructions Manual Appendix A

A.4 Explanation of DMC_Home_P

DFB_Home_P provides many homing modes from which user can choose the appropriate one in accordance with the field
condition and technical requirement.

e Mode 1: Homing which depends on the negative limit switch and Z pulse.

Circumstance 1: MC_Home instruction is run when the negative limit switch is OFF and the axis moves in the negative
direction at the first-phase speed. The motion direction changes and the axis moves at the second-phase
speed when the axis encounters that the negative limit switch is ON. Where the first Z pulse is met is the
home position when the negative limit switch is OFF.

Circumstance 2. MC_Home instruction is run when the negative limit switch is ON and the axis moves in the positive direction
at the second-phase speed. Where the first Z pulse is met is the home position when the negative limit
switch is OFF.

| Start Poift
Circumstances 1 ‘ Stop Position
- Fosition Direction

Start Paint

Stop Position
Circumstances 2 i o—P P osition Direction

ZPulse I I

Megative limitswitch |

e Mode 2: Homing which depends on the positive limit switch and Z pulse

Circumstance 1: MC_Home instruction is run when the positive limit switch is OFF and the axis moves in the positive direction at
the first-phase speed. The motion direction changes and the axis moves at the second-phase speed when the
axis encounters that the positive limit switch is ON. Where the first Z pulse is met is the home position while the
positive limit switch is OFF.

Circumstance 2: MC_Home instruction is run when the positive limit switch is ON and the axis moves in the negative direction at
the second-phase speed. Where the first Z pulse is met is the home position while the positive limit switch is
OFF.

Start Position

|
Circumstances 1 | )

Stop Position

Megative
Diredion
. Stop Position
Circumstances 2 i

| .
M enative IStartPDstn

Direction

ZPulse I I

Fositive limit switch
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° Mode 3: Homing which depends on the home switch and Z pulse

Circumstance 1:  When the home switch is OFF, MC_Home instruction is run and the axis moves in the positive direction at
the first-phase speed. When the axis encounters that the home switch is ON, the motion direction changes
and the axis moves at the second-phase speed. Where the first Z pulse is met is the home position when the
home switch is OFF.

Circumstance 2: When the home switch is ON, MC_Home instruction is run and the axis directly moves in the negative
direction at the second-phase speed. Where the first Z pulse is met is the home position while the home

switch is OFF.
Start Position I

ci ¢ 1 I Stop Position )

Iredmstances Magative Direction 4—6

Stop Position
Zircumstances 2 Magative Direction 4—9 I Start Position
ZPuUlse I I
Home Switch
) Mode 4: Homing which depends on the home switch and Z pulse

Circumstance 1:  When the home switch is OFF, MC_Home instruction is run and the axis moves in the positive direction at the
first-phase speed. The axis moves at the second-phase speed when the axis encounters that the home switch
is ON. Where the first Z pulse is met is the home position.

Circumstance 2:  When the home switch is ON, MC_Home instruction is run and the axis moves in the negative direction at the
second-phase speed. When the axis encounters that the home switch is OFF, the motion direction changes
and the axis moves at the second-phase speed. Where the first Z pulse is met is the home position.

]

I

Zircumstances

{

I

Stop Position
Start P osition } O—b Positive Direction

IS‘tar‘t Position

Circumstances 2 ( Stop P odtion |
) Positive Direction

ZPulse I l

Horme Switch

) Mode 5 : Homing which depends on the home switch and Z pulse

Circumstance 1:  When the home switch is ON, MC_Home instruction is run and the axis moves in the positive direction at the
second-phase speed. Where the first Z pulse is met is the home position while the home switch is OFF.
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Circumstance 2:  When the home switch is OFF, MC_Home instruction is run and the axis moves in the negative direction at the
first-phase speed. When the home switch is ON, the motion direction changes and the axis moves at the
second-phase speed. Where the first Z pulse is met is the home position when the home switch is OFF.

1
I B |
—
Stop Position
Circumstances 1 Start Position I Q—DPUS‘ItIVﬁDII’BdIUI‘I
{ Start Position
Circumstances 2 Cstop P azition
P ozitive Direction
7 Pulze l I
Harne Switch |
° Mode 6: Homing which depends on the home switch and Z pulse

Circumstance 1:  When the home switch is ON, MC_Home instruction is run and the axis moves in the positive direction at the
second-phase speed. When the home switch is OFF, the motion direction changes and the axis moves at the
second-phase speed. Where the first Z pulse is met is the home position.

Circumstance 2: When the home switch is OFF, MC_Home instruction is run and the axis moves in the negative direction at

the first-phase speed. While the home switch is ON, the axis moves at the second-phase speed and where
the first Z pulse is met is the home position.

I 1
=
—l

Start Position®
Circumstances 1 JtOpPosition i
4_‘;)_.‘:.

Megative Direction

—

Circumstances 2 Stop Fositicn !

N - i I .
Megative Direction 4—(., { Start Position
I Fulse I I

Home Switch I

° Mode 7: Homing which depending on the home switch, positive limit switch and Z pulse

Circumstance 1: When the home switch is OFF, MC_Home instruction is run and the axis moves in the positive direction at
the first-phase speed. The motion direction changes and the axis moves at the second-phase speed when
the home switch is ON. Where the first Z pulse is met is the home position when the home switch is OFF.

Circumstance 2: When the home switch is ON, MC_Home instruction is run and the axis moves in the negative direction at
the second-phase speed. Where the first Z pulse is met is the home position when the home switch is
OFF.

Circumstance 3: When the home switch is OFF, MC_Home instruction is run and the axis moves in the positive direction at

the first-phase speed. The motion direction changes and the axis moves at the first-phase speed when the
home switch is OFF and the positive limit switch is ON. The axis starts to move at the second-phase speed
when the home switch is ON. Where the first Z pulse is met is the home position when the home switch is
OFF.
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Circumstances 1

Circumstances 2

Circumstances 3

ZPulze

Home Switch

P ositive limit switch

StartFosition

Stop Poszition )
Heg ative Direction 1—&—

Stop Fosition

Negative Direction"—a—l Start Position

Stop Position StartPozition _>
Megative Direction 4_6

[ R
—

° Mode 8: Homing depending on the home switch, positive limit switch and Z pulse.

Circumstance 1:

Circumstance 2:

Circumstance 3:

When the home switch is OFF, MC_Home instruction is run and the axis moves in the positive direction at
the first-phase speed. The axis moves at the second-phase speed when the home switch is ON and where
the first Z pulse is met is the home position.

MC_Home instruction is run and the axis moves in the negative direction at the second-phase speed when
the home switch is ON. The motion direction changes and the axis moves at the second-phase speed when
the home switch is OFF. And where the first Z pulse is met is the home position.

When the home switch is OFF, MC_Home instruction is run and the axis moves in the positive direction at
the first-phase speed. The motion direction changes and the axis moves at the first-phase speed when the
home switch is OFF and the positive limit switch is ON. The axis still moves at the first-phase speed when
the home switch is ON. The motion direction changes and the axis moves at the first-phase speed when the
home switch is OFF. The axis moves at the second-phase speed and where the first Z pulse is met is the
home position when the home switch is ON.

Circumstances1

Circum stances 2

Circumstances 3

I Pulze I l l
Hom e Switch I—\—

Positivelimit switch

[]

I
Stop Position

| ; e
Start Position | 0 - Positive Direction

Start Position
Stop.Position
ositive Direction

Start Position I )

Stop Position

. Positive Direction

—

° Mode 9: Homing depending on the home switch, positive limit switch and Z pulse
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Circumstance 1: MC_Home instruction is run and the axis moves in the positive direction at the first-phase speed when the
home switch is OFF. The axis moves at the second-phase speed when the home switch is ON. The motion
direction changes and the axis moves at the second-phase speed when the home switch is OFF. And where
the first Z pulse is met is the home position.

Circumstance 2: When the home switch is ON MC_Home instruction is run and the axis moves in the positive direction at the
second-phase speed. The motion direction changes and the axis moves at the second-phase speed when
the home switch is OFF. And where the first Z pulse is met is the home position.

Circumstance 3: MC_Home instruction is run and the axis moves in the positive direction at the first-phase speed when the
home switch is OFF. The motion direction changes and the axis moves at the first-phase speed when the
home switch is OFF and the positive limit switch is ON. The axis moves at the second-phase speed and
where the first Z pulse is met is the home position when the home switch is ON.

—0

]

Circumstances 1 StartPosition

Circumstances 2

Circumstances 3

Stop Position
Meagative Direction
Start Position
Stop Position
Megative Direction d

Start Pasition J )

Stop Pozition

N egative Direction =

IPulze

Hame Switch

—

Positive limit switch

° Mode 10: Homing depending on the home switch, positive limit switch and Z pulse.

Circumstance 1: MC_Home instruction is run and the axis moves in the positive direction at the first-phase speed when the
home switch is OFF. The axis moves at the second-phase speed when the home switch is ON. And where

the first Z pulse is met is the home position while the home switch is OFF.

Circumstance 2: MC_Home instruction is run and the axis moves in the positive direction at the second-phase speed when
the home switch is ON. And where the first Z pulse is met is the home position while the home switch is

OFF.

Circumstance 3: MC_Home instruction is run and the axis moves in the positive direction at the first-phase speed when the
home switch is OFF. The motion direction changes and the axis moves at the first-phase speed when the
home switch is OFF and the positive limit switch is ON. The motion direction changes again and the axis
moves at the second-phase speed when the home switch is ON. Where the first Z pulse is met is the home
position while the home switch is OFF.
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—

1
E 1 1
L
Stop Pasition
Circum stances 1 Start Position I Iy Positive Direction
Stop Position
Circum stances 2 Start Position |l @ Positive Direction
Start Position |_>
Circumstances 3 —
Stop Rosition
W Positive Direction
IPulze I I l
Haom e Switch 4]—1
P aositive limit switch

Mode 11~ mode 14 Homing which depends on the home switch, negative limit switch and Z pulse

° Mode 11:

Circumstance 1: MC_Home instruction is run and the axis moves in the negative direction at the first-phase speed when the
home switch is OFF. The motion direction changes and the axis moves at the second-phase speed when the
home switch is ON. And where the first Z pulse is met is the home position while the home switch is OFF.

Circumstance 2: MC_Home instruction is run and the axis moves in the positive direction at the second-phase speed while
the home switch is ON. And where the first Z pulse is met is the home position while the home switch is OFF.

Circumstance 3: MC_Home instruction is run and the axis moves in the negative direction at the first-phase speed while the
home switch is OFF. The motion direction changes and the axis moves at the first-phase speed while the
home switch is OFF and the negative limit switch is ON. The axis moves at the second-phase speed when
the home switch is ON. Where the first Z pulse is met is the home position while the home switch is OFF.

i O |
i } Start Position
Circumstances 1 C Stop Position
—ﬁ)—' Positi v Diraction
) Stop Position
Circumstances 2 Start Position Positive Dire dion
:—l&tart Position .
Circumstances 2 stap Position
ﬁj—r Pasitive Direction
Z Fulze l l I
Home Switch ﬁ
Megative limitswitch _I
° Mode 12: Homing depending on the home switch, negative limit switch and Z pulse

Circumstance 1: MC_Home instruction is run and the axis moves in the negative direction at the first-phase speed when the
home switch is OFF. The axis moves at the second-phase speed when the home switch is ON. And where the

first Z pulse is met is the home position.

Circumstance 2: MC_Home instruction is run and the axis moves in the positive direction at the second-phase speed while the
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Circumstance 3:

home switch is ON. The motion direction changes and the axis moves at the second-phase speed while the
home switch is OFF. And where the first Z pulse is met is the home position.

MC_Home instruction is run and the axis moves in the negative direction at the first-phase speed while the
home switch is OFF. The motion direction changes and the axis moves at the first-phase speed while the home
switch is OFF and the negative limit switch is ON. The axis still moves at the first-phase speed when the home
switch is ON. The motion direction changes and the axis moves at the first-phase speed while the home switch
is OFF. The axis moves at the second-phase speed while the home switch is ON. And where the first Z pulse
is met is the home position.

I L] ]
L 1 1 |
| M-
Stop Pozition |
Circumstances1 Megative Direction @ |Start Foz ttian
Start Position
Circumstances 2 Stop Position
Megative Direction
Start Pozition
Circumstances 3
Stop Position
Megative Direction < @"
IPulze I I
Home Switch | |7
Megative limit switch —|
° Mode 13: Homing depending on the home switch, negative limit switch and Z pulse

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run and the axis moves in the negative direction at the first-phase speed while the
home switch is OFF. The axis moves at the second-phase speed while the home switch is ON. The motion
direction changes and the axis moves at the second-phase speed while the home switch is OFF. And where
the first Z pulse is met is the home position.

MC_Home instruction is run and the axis moves in the negative direction at the second-phase speed while
the home switch is ON. The motion direction changes and the axis moves at the second-phase speed while
the home switch is OFF. And where the first Z pulse is met is the home position.

MC_Home instruction is run and the axis moves in the negative direction at the first-phase speed while the
home switch is OFF. The motion direction changes and the axis moves at the first-phase speed while the
home switch is OFF and the negative limit switch is ON. The axis moves at the second-phase speed and
where the first Z pulse is met is the home position when the home switch is ON and the negative limit switch
is OFF.
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I— 1

I

Start Position

Circumstances 2 Stop Pozition

Positive Dinzction

. Start Position Stop Position
Circumstances 2
{E}—P Pasitive Direction

—
I Start Position
Circumstances 1 Stop Pasition
Positiwe Direction

ZPulze

Home Switch

Megative limtzwitch j

L

{

. Mode 14: Homing depending on the home switch, negative limit switch and Z pulse

Circumstance 1: MC_Home instruction is run and the axis moves in the negative direction at the first-phase speed while the
home switch is OFF. The axis moves at the second-phase speed once the home switch is ON. And where

the first Z pulse is met is the home position while the home switch is OFF.

Circumstance 2: MC_Home instruction is run and the axis moves in the negative direction at the second-phase speed while
the home switch is ON. Where the first Z pulse is met is the home position while the home switch is OFF.

Circumstance 3: MC_Home instruction is run and the axis moves in the negative direction at the first-phase speed while the
home switch is OFF. The motion direction changes and the axis moves at the first-phase speed while the
home switch is OFF and the negative limit switch is ON. The motion direction changes again and the axis
moves at the second-phase speed when the home switch is ON. Where the first Z pulse is met is the home

position while the home switch is OFF.

1
E 1 |
-
Stop Position
Circumstances1  Megatiwe Direction ¥ ‘I» | Start Position
Stop Position
Circum stances 2 Hegatinwe Direction Start Position

Start Position
Circum stances 3

Stop Position \]

o

ZPulze I I

Hom e Switch _—
Megative limit switch '|

Mg ative Direction

—

Mode 15 and mode 16 are reserved for future development.

Mode 17~mode 30 Homing which has nothing to do with Z pulse

In mode 17~mode 30 which are respectively similar to mode1~mode 14 mentioned previously, the axis has nothing to do with

Z pulse but the relevant home switch and limit switch status while returning to the home position.
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° Mode 17: Homing which depends on the negative limit switch, similar to mode 1, but has nothing to do with Z pulse.

Circumstance 1:

Circumstance 2:

MC_Home instruction is run when the negative limit switch is OFF and the axis moves in the negative
direction at the first-phase speed. The motion direction changes and the axis moves at the second-phase
speed when the axis encounters that the negative limit switch is ON. Where the servo is when the negative
limit switch is OFF is the home position.

MC_Home instruction is run when the negative limit switch is ON and the axis moves in the positive direction
at the second-phase speed. Where the servo is the home position when the negative limit switch is OFF.

I 1
0 O i
| S
| start Position
Circumstances 1 Stop Position '
Pasitive Direction
I Stop Position
Start . . .
Cireumstances 2 Position | Al
Megative limit switch l
° Mode 18: Homing which depends on the positive limit switch, similar to mode 2, but has nothing to do with Z pulse.

Circumstance 1:

Circumstance 2:

MC_Home instruction is run when the positive limit switch is OFF and the axis moves in the positive direction
at the first-phase speed. The motion direction changes and the axis moves at the second-phase speed when
the axis encounters that the positive limit switch is ON. Where the servo is the home position while the
positive limit switch is OFF.

MC_Home instruction is run when the positive limit switch is ON and the axis moves in the negative direction
at the second-phase speed. Where the servo is the home position while the positive limit switch is OFF.

Circumstances1

Circum stances 2

Pozitive lim it switch

—

- [

Start

Pazition Stop Postion
Megative Direction

Stop Position

@ J| Start Position

—

Meqgatiwe Direction -+

° Mode 19: Homing which depends on the home switch, similar to mode 3, but has nothing to do with Z pulse.

Circumstance 1:

Circumstance 2:

MC_Home instruction is run and the axis moves in the positive direction at the first-phase speed while the
home switch is OFF. The motion direction changes and the axis moves at the second-phase speed once the
home switch becomes ON. And where the axis stands is the home position at the moment the home switch
becomes OFF.

MC_Home instruction is run and the axis directly moves in the negative direction at the second-phase speed
while the home switch is ON. And where the axis stands is the home position at the moment when the home
switch becomes OFF.
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Circumstances 2

Home switch
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| o
M egative Direction | SAIRGSIEEn

° Mode 20: Homing which depends on the home switch, similar to mode 4, but has nothing to do with Z pulse.

Circumstance 1 :

Circumstance 2 :

MC_Home instruction is run when the home switch is OFF and the axis moves in the positive direction
at the first-phase speed. Where the servo is the home position when the home switch is ON.
MC_Home instruction is run when the home switch is ON and the axis moves in the negative direction
at the second-phase speed. The motion direction changes and the axis moves at the second-phase
speed when the home switch becomes OFF. Where the servo is the home position when the home
switch is ON.

[
Circumstances 1

Circumstances 2

[]

Stop Postion
q!} P azitive Direction

Start Position
ap Position
X Pa sitiwe Direction

—

Start |
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Haom e switch

° Mode 21: Homing which depends on the home switch, similar to mode 5, but has nothing to do with Z pulse.

Circumstance 1:

Circumstance 2:

MC_Home instruction is run and the axis moves in the positive direction at the second-phase speed while
the home switch is ON. And where the axis stands is the home position at the moment the home switch
becomes OFF.

MC_Home instruction is run and the axis moves in the negative direction at the first-phase speed while the
home switch is OFF. The motion direction changes and the axis moves at the second-phase speed once
the home switch becomes ON. And where the axis stands is the home position at the moment the home
switch becomes OFF.

562



AX-Series Motion Controller Instructions Manual

Appendix A

Circumstances 1
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]I Start Position
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Pasitive Direction

° Mode 22: Homing which depends on the home switch, similar to mode 6, but has nothing to do with Z pulse.

Circumstance 1:

Circumstance 2:

MC_Home instruction is run while the home switch is ON and the axis moves in the positive direction at the
second-phase speed. The motion direction changes and the axis moves at the second-phase speed once
the home switch becomes OFF. Where the axis stands is the home position when the home switch is ON.

MC_Home instruction is run while the home switch is OFF and the axis moves in the negative direction at the
first-phase speed. Where the axis stands is the home position when the home switch becomes ON.

Circumstances 1

Circumstanoes 2

Home switch —‘

]

I

Starnt
Positior Stap Pos ke
Hegathe Directio

Ztop Pog Klow
: o

Hegative Directlon }"‘tart Forttlon

° Mode 23: Homing which depends on the home switch and positive limit switch, similar to mode 7, but has nothing
to do with Z pulse.

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run while the home switch is OFF and the axis moves in the positive direction at the
first-phase speed. The motion direction changes and the axis moves at the second-phase speed once the
home switch becomes ON. Where the axis stands is the home position when the home switch is OFF.

MC_Home instruction is run while the home switch is ON and the axis moves in the negative direction at the
second-phase speed. And where the axis stands is the home position when the home switch becomes OFF.

MC_Home instruction is run while the home switch is OFF. The axis moves in the positive direction at the
first-phase speed. The motion direction changes and the axis moves at the first-phase speed when the home
switch is OFF and the positive limit switch is ON. When the home switch is ON, the axis starts to move at the
second-phase speed. Where the axis stands is the home position when the home switch is OFF.
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Circumstances 1

Circumstances 2

Circumstances 2
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° Mode 24: Homing which depends on the home switch and positive limit switch, similar to mode 8, but has nothing
to do with Z pulse.

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the positive
direction at the first-phase speed. Where the axis stands is the home position when the home switch is ON.

MC_Home instruction is run while the home switch is ON and the axis moves in the negative direction at the
second-phase speed. The motion direction changes and the axis moves at the second-phase speed when
the home switch is OFF. Where the axis stands is the home position when the home switch is ON.

MC_Home instruction is run while the home switch is OFF. The axis moves in the positive direction at the
first-phase speed. The motion direction changes and the axis moves at the first-phase speed when the home
switch is OFF and the positive limit switch is ON. When the home switch is ON, the axis still moves at the
first-phase speed. The motion direction changes and the axis moves at the first-phase speed when the home
switch is OFF. Where the axis stands is the home position when the home switch is ON.
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Home switch
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) Mode 25: Homing which depends on the home switch and positive limit switch, similar to mode 9, but has nothing
to do with Z pulse.

Circumstance 1:

Circumstance 2:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the positive
direction at the first-phase speed. The axis moves at the second-phase speed when the home switch is ON.
The motion direction changes and the axis moves at the second-phase speed when the home switch is OFF.
Where the axis stands is the home position when the home switch is ON.

MC_Home instruction is run while the home switch is ON and the axis moves in the positive direction at the
second-phase speed. The motion direction changes and the axis moves at the second-phase speed when
the home switch is OFF. Where the axis stands is the home position when the home switch is ON.
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Circumstance 3: MC_Home instruction is run while the home switch is OFF. The axis moves in the positive direction at the
first-phase speed. The motion direction changes and the axis moves at the first-phase speed when the home
switch is OFF and the positive limit switch is ON. Where the axis stands is the home position when the home
switch is ON.
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Start |
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Circumstances 1 Negative Directian
Start.
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Megative Direction

Start

Cireumstances 2 Fasitian |_>

Meqative Direction = Ef

S N IR B
—

Home switch

Fositive limit switch

° Mode 26: Homing which depends on the home switch and positive limit switch, similar to mode 10, but has nothing
to do with Z pulse.

Circumstance 1: MC_Home instruction is run while the home switch is OFF and the axis starts to move in the positive
direction at the first-phase speed. The axis moves at the second-phase speed when the home switch is ON.
Where the axis stands is the home position when the home switch is OFF.

Circumstance 2. MC_Home instruction is run while the home switch is ON and the axis moves in the positive direction at the
second-phase speed. Where the axis stands is the home position when the home switch is OFF.

Circumstance 3: MC_Home instruction is run while the home switch is OFF. The axis moves in the positive direction at the
first-phase speed. The motion direction changes and the axis moves at the first-phase speed when the home
switch is OFF and the positive limit switch is ON. The motion direction changes again and the axis moves at
the second-phase speed when the home switch is ON. Where the axis stands is the home position when the
home switch is OFF.
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° Mode 27: Homing which depends on the home switch and negative limit switch, similar to mode 11, but has nothing
to do with Z pulse.
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Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the negative direction
at the first-phase speed. The motion direction changes and the axis moves at the second-phase speed when
the home switch is ON. Where the axis stands is the home position when the home switch is OFF.

MC_Home instruction is run while the home switch is ON and the axis moves in the positive direction at the
second-phase speed. Where the axis stands is the home position when the home switch is OFF.

MC_Home instruction is run while the home switch is OFF. The axis moves in the negative direction at the

first-phase speed. The motion direction changes and the axis moves at the first-phase speed when the home
switch is OFF and the negative limit switch is ON. When the home switch is ON, the axis starts to move at the

second-phase speed. Where the axis stands is the home position when the home switch is OFF.
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° Mode 28: Homing which depends on the home switch and negative limit switch, similar to mode 12, but has nothing

to do with Z pulse.

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the negative direction
at the first-phase speed. Where the axis stands is the home position when the home switch is ON.

MC_Home instruction is run while the home switch is ON and the axis moves in the positive direction at the
second-phase speed. The motion direction changes and the axis moves at the second-phase speed when the
home switch is OFF. Where the axis stands is the home position when the home switch is ON.

MC_Home instruction is run while the home switch is OFF. The axis moves in the negative direction at the first-
phase speed. The motion direction changes and the axis moves at the first-phase speed when the home switch
is OFF and the negative limit switch is ON. When the home switch is ON, the axis still moves at the first-phase
speed. The motion direction changes and the axis moves at the first-phase speed when the home switch is
OFF. Where the axis stands is the home position when the home switch is ON.
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° Mode 29: Homing which depends on the home switch and negative limit switch, similar to mode 13, but has nothing
to do with Z pulse.

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the negative
direction at the first-phase speed. When the home switch is ON, the axis starts to move at the second-phase
speed. The motion direction changes and the axis moves at the second-phase speed when the home switch
is OFF. Where the axis stands is the home position when the home switch is ON.

MC_Home instruction is run while the home switch is ON and the axis moves in the negative direction at the
second-phase speed. The motion direction changes and the axis moves at the second-phase speed when
the home switch is OFF. Where the axis stands is the home position when the home switch is ON.
MC_Home instruction is run while the home switch is OFF. The axis moves in the negative direction at the
first-phase speed. The motion direction changes and the axis moves at the first-phase speed when the home
switch is OFF and the negative limit switch is ON. Where the axis stands is the home position when the
home switch is ON.
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° Mode 30: Homing which depends on the home switch and negative limit switch, similar to mode 14, but has
nothing to do with Z pulse.

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the negative
direction at the first-phase speed. When the home switch is ON, the axis starts to move at the second-phase
speed. Where the axis stands is the home position when the home switch is OFF.

MC_Home instruction is run while the home switch is ON and the axis moves in the negative direction at the
second-phase speed. Where the axis stands is the home position when the home switch is OFF.

MC_Home instruction is run while the home switch is OFF. The axis moves in the negative direction at the
first-phase speed. The motion direction changes and the axis moves at the first-phase speed when the home
switch is OFF and the negative limit switch is ON. When the home switch is ON, the motion direction
changes again and the axis moves at the second-phase speed. Where the axis stands is the home position
when the home switch is OFF
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Circumstances 1
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Mode 31 and mode 32: Reserved

Mode 31 and mode 32 Reserved for future homing.

Mode 33 ~ mode 34 Homing which only depends on Z pulse

Mode 33: Homing depending on Z pulse (Negative direction)

MC_Home instruction is run and the axis moves at the second-phase speed in the negative direction. And the place
where the axis stands is the home position once the first Z pulse is met.

I

Stop Position

Megative Direction

®

:Start Fosition

£ Pulse I

Mode 34: Homing depending on Z pulse (Positive direction)

MC_Home instruction is run and the axis moves at the second-phase speed in the positive direction. And the place where the
axis stands is the home position once the first Z pulse is met.

Stop Position

o e .
Start Position | 34 Pasitive Direction

IPulse

Mode 35: Homing which depends on the current position
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MC_Home instruction is run, the axis does not move and its current position is regarded as the home position.
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