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P.1 Introduction

Thank you for purchasing AX series Motion Controller with our advanced motion control
system. Delta’s AX series motion controller based on COSESYS intergrates 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.

Please 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 and 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 and etc.
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1.1 Introductions of Motion Control

This manual introduces the elements for 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
performing a variety of motion 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 gives an overview of the motion control instructions for both PLCopen-based function
blocks and Delta-defined function blocks. PLCopen defines the program and function block interfaces
so as to achieve a standardized motion control programming environment for the languages specified in
IEC61131-3. Using PLCopen-based instructions together with Delta-defined instructions reduces the
costs for training and support.

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

You can also refer to the Appendices 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, which is 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 on 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.

e 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 which are applicable
for AH Motion series CPUs. Therefore you can look up a function block (FB) in this manual.

e 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 executed or enabled, the outputs of the function block can
indicate the status. The basic outputs include Busy, Done, CommandAborted, and Error. For
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detailed information of inputs and outputs of each function block, refer to Ch2 Motion Control
Instructions.

Error Handling

Information regarding error codes, indicators and troubleshooting are set out in Appendice A for
a 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 would remain unchanged (in busy status) which also means
the previous executed instruction would be aborted by Aborting of buffer mode.

Multi-execution of Multiple Motion Control Instructions

Multi-execution of motion control instructions refers to that multiple instructions on the same
axis are executed in the same task execution period. The pattern of multi-execution is defined
by the input variable BufferMode which is specified to blend the two motions. Therefore, the
instruction at the back will determine the behavior of the previous instruction according to
BufferMode. Please refer to AX-3 Series Operation Manual for more details.

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 executes immediately (non-buffered mode) or it waits till 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 executed;

The selected buffer mode is valid if the previous instruction is executing.

The selected buffer mode is invalid if the axis is in Standstill state.
The following Buffer Modes are supported.

Buffer Mode Function
0 : Aborting Aborts the ongoing motion. The next instruction takes effect immediately.
i Automatically executes the next instruction after the ongoing motion is

1 . Buffered completed.
Takes the lower target velocity as the transit velocity between the current

2 : BlendingLow instruction and the buffered instruction. (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
5 : BlendingHigh instruction

and the buffered instruction.

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

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

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

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

m  Single-axis Function Block

MC_ReadStatus_0

A-""f MC ReadStatus

11 EN - ENO——
SM_Drive_ ETC_Delta_ASDA A2 -EAxis | Valid [~

/ —Enable Busy

Error —

VAR_IN_OUT MC_ReadStatus.Axis : AXIS_REF_SM3 ErroriD—
Reference to axis | Disabled -
Errorstop [~

Stopping [~
StandStill -
DiscreteMotion [~
ContinuousMotion [~
SynchronizedMotion [~
Homing [~
ConstantVelocity [~
Accelerating [~
Decelerating [~
FBErrorOccured —

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

B Function Block for Axis Group

DMC_GroupReadStatus_0

T?-’-'E DMC_GroupReadStatus
EN ENO[—
DMC Ax:Ls _Group AxisGroupI bValid—
—|bEnable bBusy —
@ bError
VAR_IN_OUT DMC_GroupReadStatus.AxisGroup : DMC_AXIS_GROUP_REF ErrorID|
bGroupMoving —
bGroupHoming —
bGroupErrorStop [~
bGroupStandby —
bGroupStopping [~
bGroupDisabled
bConstantVelocity —
bAccelerating [~
bDecelerating [~
bInPosition [~

For AxisGroup FB, the applicable Structure is DMC_AXIS_GROUP_REF -

Note: For more details, please find 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.

Categories Type Function Group Description
Positioning on single axis
. Velocity control on single axis “SMC”: Motion instructions
Single-axis Motion Torque control on single axis “MC_": PLCopen motion control
motion control : : instructions
instructions :Xir;chromzed control on single “DMC._”: Delta-defined motion
control instructions
i . Administrative functions on
Administrative | ~_. .

single axis
Mult_i-axis Motion Multi-axis coordinated control Performing coordmgted
motion control movement of an axis group
instructions Administrative | Administrative functions on Controlling, monitoring or
Motion modules multi axis resetting axis group status.
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Chapter 2 Motion Control Instruction
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2.1 Motion Control Instructions

Motion control instructions are generally used to control motors on performing specific
movement after the specified instruction being executed. 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, please refer to section 7.4 in AX-3 Series
Operational Manual.

2.1.1 MC_Home

MC_Home controls the axis to perform the homing operation.

FB/FC| Instruction Graphic Expression ST language
MC_Home_instance (
Axis :=,
MC_Home Execute:=,
Ao Done— | Position:=,
Execute Busy _
FB |MC_Home Position CommandAborted Done =>,

Error Busy =>,

Sl CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Data Setting value . .
Name Function Timing for updatin
aned Type (Default value) ming forLipcafng

Arising edge of the
Execute | input Execute starts the BOOL True/False(False) | -
function block.

Negative number,
positive number, or

o i When Execute
Specifies the set position.

Position . . LREAL shifts to True and
(Unit: user unit) 0 B s Fal
usy is False.
(0) Y
® Outputs

Name Function Data Type Output range (Default value)
True when

Done homing is BOOL True/False(False)
completed.
True when the

Busy instruction is BOOL True/False(False)
executed

11
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Name Function Data Type Output range (Default value)
True when the
CommandAborted | instruction is BOOL True/False(False)
aborted.
Error True when an BOOL True/False(False)
error occurs.
Record the error
code when an
error occurs.
Refer to .
ErrorlD . SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Appendices for
error
code
descriptions.

*Note: SMC_ERROR: Enumeration(Enum)

B Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False
When Execute shifts from True
to False.

Done ®  When the homing is If Execute is False and Done

completed. shifts to True, Done will be True
for only one period and
immediately shift to False.
When Done shifts to True.
Busy ® When Execute changes to When Error shifts to True.
True. When CommandAborted shifts
to True.
® When this instruction is When Execute changes to
aborted by another False.
instruction. If Execute is False and
CommandAborted | ®  When this instruction is CommandAborted shifts to
aborted by MC_Stop. True, it will be True for only one
period 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)

12
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B Timing Diagram

Execute

Done

Busy

Command Aborted

Error

e [n-Outs
: Setting Value . .
Name | Function Data Type (Default Value) Timing for Updating
Ref When Execute is rising edge
Axis toeaiir:”"e AXIS_REF_SM3* | AXIS_REF_SM3 | triggered
' and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of
function block.

o Function

B When Execute changes to True, the homing operation starts to be performed on the
axis specified in Axis.

B Position is to specify the set position for homing.
B In case the MC_Home command is interrupted by MC_Stop and

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

® Troubleshooting

B 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

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

MC Home
EN - ENO
| Ad ——Ax1s Done —
Execute Busy |
0 —Positicon Commandaborted —
Error —
ErrorID¢

13



AX Series-Standard Instructions Manual Chapter 2

B Timing Diagram

Execute

Done

Busy

Position

State Machine

-

discrete motion(4)

homing(7)

standstill(3)

B Use MC_Home with the following parameters:

. Speed during search for | Speed during search Homing
Homing mode . ?
switch for zero acceleration
33 100 50 100

B 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 -

Homing speed during search for switch | 100 E [0.1rpm]
Homing speed during search for z phase pulse [50 Froimpm]
Homing Acceleration (100 [&] [ms ]

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.

1
[‘} 1 [ [I
Lt
Stop poin
Negative direction .—@_( Start point

Z pulse I I I I

After MC_Home being executed, the axis would move in the negative direction till finds Z
phase pulse. And the place where the axis stands is the home position once the first Z

pulse is met.

® Supported Products
B AX-308E, AX-8, AX-364E

14
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2.1.2 MC_Stop

MC_Stop decelerates an axis to a stop.

FB/FC| Instruction Graphic Expression ST language
MC_Stop_instance (
Axis =,
MC Stop Execute :=,
—| Axis Donel-| Deceleration :=,
FB | MC_Stop |—|Execute Busy[-| Jerk :=,
— Deceleration Error - _
—Jerk ErrorID - Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting
. Data Value _— .
Name Function Type (Default Timing for Updating
Value)

Arising edge of the
input Execute True/False
starts the function BOOL (False)

block.

Execute

Deceleration rate Positive | When Execute is rising edge

i triggered, the rate would be
Deceleration (Unit: user unit/s2)* LREAL nurg?(;a)r or upgdgated.

Jerk value Positive | When Execute is rising edge

triggered, the value would be
Jerk (Unit: user unit/s3)* LREAL nuna?oe)r or upgdgated.

®  Outputs
Name Function Data Type Output Range (Default Value)
Done | [Tué when zero velocity is BOOL True/False(False)
reached.
Busy True when the instruction is BOOL True/False(False)
executed.
Error | True when an error occurs. BOOL True/False(False)
Record the error code when
Errorlp | 2" SO oceurs. SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for
error code

15
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Name Function Data Type Output Range (Default Value)
descriptions.

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for shifting to True Timing for shifting to False
True when the axis decelerates to When Execute shifts from True to
a stop and reaches zero velocity. False.

Done If Execute is False and Done shifts
to True, Done will be True for only
one period and immediately shift to
False.

Bus True when Execute shifts to True. When Done shifts to True.

y When Error shifts to True.
Error When an error occurs n the When Execute shifts from True to
execution conditions or input False.(Error code is cleared)
ErrorlD values for the instruction. ’

® Timing Diagram

Execute
Done
Busy
Error
® In-Outs
] Setting Value - .
Name Function Data Type (Default Value) Timing for Updating
Axis | Reference | \yis REF SM3* | AXiS_REF_sm3 | /When Execute s rising edge
to axis. triggered and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

® Function

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

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

B 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

16
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standstill.

Troubleshooting

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

Example

B The example below shows the behavior and position tracking when MC_Stop is
executed after MC_MoveVelocity.

MC_MoveVelocity 0

TRUE
1

MC_ MoveVelocity

1 EN EHO
SM_Drive Virtual ——Axis InVelocity
El —Exacute Busy
300 —velocity commandaborted
100 —Acceleration Error
100 —{Deceleration ErrorlD
1 —Jerk
1 —Direction
MC_Stop 0
MC_Stop
I EN ENO
SM Drive Virtual —=S{Axis Done
EZ2 —Execute Busy
100 —{Deceleration Brror
1 —Jerk ErrorID

B Timing Diagram

300
Velocity
0

MC_MoveVelocity

Execute

InVelocity

Busy

CommandAborted |

Error

MC_Stop

Execute

Done

Busy

Error

State Machine

conlinuous mation(5)

standstill(3)
stopping(2)

17
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B 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”.

B 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.

B Incase MC_MoveVelocity is executed again while the axis state is “Stopping”, an error
will be reported. (Error Code: SMC_AXIS_NOT_READY_FOR_MOTION)

®  Supported Products
B AX-308E, AX-8, AX-364E

2.1.3 MC_Halt

MC_Halt commands a controlled axis motion stop.

FB/FC| Instruction Graphic Expression ST language
MC_Halt_instance (
Axis =,
Execute :=,
. MC_Halt Deceleration :=,
Axis Done Jerk
Execute Busy erk =,
FB MC_Halt Deceleration CommandAborted Done =>
Jerk Error ’
ErrorlD— | Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
] Setting Value - .
Name Function Data Type (Default Value) Timing for Updating
A rising edge of the
input Execute True/False )
Execute starts the function BOOL (False)
block.
Deceleration rate Positive When Execute shifts to
Deceleration _ o LREAL number or 0 True, the rate will be
(Unit: user unit/s2) 0) updated.
Positive When Execute is rising
Jerk value. edge triggered, the
Jerk LREAL '
(Unit: user unit/s3) numbgr or0 | value would be
(0) updated.
® Outputs

18
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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
executed.

BOOL

True/False(False)

CommandAborted

True when the
instruction is
aborted.

BOOL

True/False(False)

Error

True when an
error occurs.

BOOL

True/False(False)

ErrorlD

Record the error
code when an
error occurs.

Refer to
Appendices for
error code

descriptions.

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for shifting to True Timing for shifting to False
® When the axis decelerates When Execute shifts from True
to a stop and reaches zero to False.

Done velocity. If Execute is False and Done
shifts to True, Done will be True
for only one period and
immediately shift to False.

¢  When Execute shifts to When Done shifts to True.

Busy True. When Error shifts to True.
When CommandAborted shifts
to True.

® \When this instruction is When Execute shifts from True
aborted because of other to False.
function blocks. If Execute is False and
CommandAborted
CommandAborted shifts to True,
it will be True for only one period
and immediately shift to False.
Error ® When an error occurs in the
execution conditions or When Execute shifts from True
ErrorlD input values for the to False. (Error code is cleared)

instruction.

19
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B Timing Diagram

Execute

Done

Busy

Command Aborted

Error

() In-Outs

Setting value

Name | Function Data Type Timing for updatin
unctl P (Default value) iming for updating
Ref When Execute is rising edge
Axis | ~CICTNCe | Ax|S REF SM3* | AXIS_REF_SM3 | triggered

to axis.

and Busy is False

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of
function block.

[ ) Function

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

B When MC_Halt is executed, the axis will enter the discrete_motion state. Once the
axis reaches zero, the axis state would transfer to Standstill.

® Troubleshooting

B 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

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

B The MC_Halt stops MC_MoveVelocity if there is no another instruction executed
before the axis enters “Standstill” state.l”.

B If MC_MoveVelocity executes 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.
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MC_Power 0
TRUE MC_Power
—y ——en ENO}—|
SM Drive Virtual —=|Axis Status -
TRUE —{Enable bRegulatorRealState —
TRUE —{bRegulatorOn bDriveStartRealState |-
TRUE —{bDrivestart Busy —
Exrror —
ErrorID}|-
MC_MoveVelocity 0
TRUE MC MoveVelocity
i1 EN ENO|—
SM_Drive Virtual —=jAxis InVelocity
El —{Execute Busy |-
300 —Velocity CommandAborted —
100 —Acceleration Error
100 —{Deceleration ErrorIDf~
0 —{Jerk
1 —{Direction
MC_Halt 0
TRUE MC Halt
i EN - ENO|——
SM Drive Virtual —<jAxis Done —
E2 —Execute Busy—
50 —{Deceleration CommandAborted —
0 —Jerk Error -
ErroriD—
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B Timing Diagram

300

Velocity
0

MC_MoveVelocity

Execute

InVelocity

Busy

CommandAborted

Error

MC_Halt i P i ;
Execute I_

Done

Busy

CommandAborted |

Error

continuous motion(5) ' : : :
; discrete motion(4) 1 . H !
standstill(3) 1
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 is moved to the “DiscreteMotion”.

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

€ In case 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.

® Supported Products
B AX-308E, AX-8, AX-364E

2.1.4 MC_MoveAbsolute

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

22



AX Series-Standard Instructions Manual

Chapter 2

FB/FC Instruction Graphic Expression ST language
MC_MoveAbsolute_instance(
Axis =,
Execute :=,
Position :=,
Velocity :=,
MC_MoveAbsolute
s Done Acceleration :=,
EisgictLiI; Crzmrnand.mb::‘t]:; Deceleration :=
FB |MC_MoveAbsolute| —veloity Error o
Acceleration ErrorlD Jerk =,
Deceleration
i Direction :=,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting value
Name Function Data Type Timing for updatin
yp (Default value) e 2 ¢
Arrising edge of
the input Execute True/False
Execute | giarts the function BOOL (False) )
block.
Negative number, | When Execute
Absolute target " b shifts to
Position position LREAL | PosStve Umberor _
. . 0 True and Busy is
(Unit: user unit)
(0) False.
When Execute
. Target velocity Positive number or | shifts to
Velocit LREAL
Y (Unit: user unit/s) 0(0) True and Busy is
False.
When Execute
. Acceleration rate Positive number or | shifts to
Acceleration LREAL
(Unit: user unit/s?) 0(0) True and Busy is
False.
When Execute
Decelerati t iti hifts t
Deceleration e_ce era |on. rate LREAL Positive number or | STIILS f0 )
(Unit: user unit/s?) 0(0) True and Busy is
False.
When Execute
Jerk value Positive number or | shifts to
Jerk LREAL
(Unit: user unit/s?) 0(0) True and Busy is
False.
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Setting value
Name Function Data Type Timing for updatin
dnct o (Default value) iming for updating
3:fastest
2:current When Execute
1:positi hifts t
Direction Rotation direction | MC_Direction* posiive Shis fo )
O:shortest True and Busy is
-1:negative False.
(shortest)
*Note: MC_Direction: Enumeration (Enum)
® Outputs
Name Function Data Type Output Range (Default Value)
True when
Done absolute target BOOL True/False(False)
position is
reached.
True when the
Busy instruction is BOOL True/False(False)
executed.
True when the BOOL
CommandAborted | axis is being True/False(False)
controlled
Error True if an error BOOL True/False(False)
occurs
Record the error
code when the
error occurs.
ErrorlD Refer to SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Appendices for
error code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

B Output Updating Time

positioning is completed.

Name Timing for Shifting to True Timing for Shifting to False
® When Execute shifts to False
e When the absolut ® [f Execute is False and Done
Done o e ansoue shifts to True, Done will be True

for only one period and
immediately shift to False.
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Name Timing for Shifting to True Timing for Shifting to False

®  When Done shifts to True.
° When Execute changesto | ® When Error shifts to True.

True. e  When CommandAborted shifts
to True.

Busy

*  When this instruction is ®  When Execute shifts to False.
aborted by another

function block. e  |f Execute is False and
CommandAborted shifts to
True, it will be True for only one
period and immediately shift to

CommandAborted | @  \When this instruction is

aborted because of the
execution of MC_Stop

) ) False.
instruction.
Error o When an error occurs in
the execution conditions or | ® When Execute shifts from True
ErrorlD input values for the to False. (Error code is cleared)
instruction.
B Timing Diagram
Execute
Done ]
Busy
Command Aborted
Error
® In-Outs
: Setting Value _— .
Name | Function Data Type (Default Value) Timing for Updating
Axis Refere_nce AXIS_REF_SM3* | AXIS_REF_SM3 When Execute is rising edge
to axis. triggered and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

® Function
B 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:
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Direction: 1 (Positive direction)
Current position: 315°

Target position: 90°

Movement angle: 135°

Direction: -1 (Negative direction)
Current position: 315°

Target position: 90°

Movement angle: 225°

270

)

180

Direction:0(shortest), 3(fastest)
Current position: 315°

Target position: 90°

Movement angle: 135°

Direction:0(shortest), 3(fastest)
Current position: 315°

Target position: 270°
Movement angle: 45°

180

0

Direction:2(current)

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

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 executed.

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

Target position: 90°

Movement angle: 135°

Direction:0(shortest), 3(fastest)
Current position: 315°

Target position: 270°
Movement angle: 45°

® Troubleshooting

B 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

B The example below describes the behavior of 2 MC_MoveAbsolute instructions which

are connected with each other.
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MC_Power_0

TRUE

i |
SM_Drive Virtual —
TRUE —
TRUE —i
TRUE —

MC_Power

EN ENO
Axis Status
Enable bRegulatorRealState
bRegulatoron bDriveStartRealState
bDrivestart Busy
Error

ErrorID

T

T

1

I

1

MC_MoveAbsolute_ 0

MC_MoveAbsolute
SM_Drive_Virtual —jAxis Done ——
Busy -
El CommandAborted —
i1 Execute Error—
10000 —{Position ErrorID|-
2000 —{Velocity
10000 —Acceleration
10000 —{Deceleration
10000 —Jerk
1 —{Direction
MC_MoveAbsolute_ 1
MC_MoveAbsolute
SM Drive Virtual —=Axis Done |——
Busy —
E2 CommandAborted —
% H Execute Error |-
20000 —{Position ErroriD
4000 —Velocity
20000 —4Acceleration
20000 —Deceleration
20000 —Jerk
1 —{Direction
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B Timing Diagram

Velocity 200

Position

MC_MoveAbsolute_0

Execute

Done

Busy

CommandAborted

Error

MC_MoveAbsolute_1

Execute

Done

Busy

CommandAborted

Error

) discrete motion(4) '
standstill(3) | :
i
State Machine

¢ If Execute is True when MC_MoveAbsolute 0 block is running, the axis will move
towards the target position. Once the Execute input of MC_MoveAbsolute 1
changes to True, the execution of MC_MoveAbsolute 0 block would be aborted,
which CommandAborted turns True. The final position will be 20,000.

€ When MC_MoveAbsolute_1 block is executed, the axis would 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 would turn True as Busy changing to False.

€ In case Execute of MC_MoveAbsolute 1 switches to False, the Done output
would also change to False state.

® Supported Products
B AX-308E, AX-8, AX-364E
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2.1.5 MC_MoveRelative

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

behavior.

FB/FC

Instruction

Graphic Expression

ST language

FB |MC_MoveRelative

Andis
Execute
Distance
Velocity

Acceleration

MC_MoveRelative

Dona

Busy
CommandAborted
Error

ErrorID

MC_MoveRelative_instance(
Axis =,

Execute :=,

Distance :=,

Velocity :=,

Acceleration :=,
Deceleration :=,

Decaleration Jerk =,
Jerk
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Data Setting Value
Name Function Tvoe (Default Timing for Updating
yp Value)
Arrising edge of the
input Execute True/False )
Execute starts the function BOOL (False)
block.
Negative
Relative distance number, .
Distance to be moved. LREAL | positive When Exe_cute shifts to True
, , and Busy is False.
(Unit: user unit) number or
0(0)
: Positive .
T: t velocity.
Velocity arqe veloc y LREAL | number or When Exe_cute shifts to True
(Unit: user unit/s) 0(0) and Busy is False.
. Acceleration rate. Positive When Execute shifts to True
Acceleration (Unit: user unit/s?) LREAL number(0) and Busy is False.
. Deceleration rate. Positive When Execute shifts to True
Deceleration (Unit: user unit/s?) LREAL number(0) and Busy is False.
Jerk value. Positive When Execute shifts to True
Jerk (Unit: user unit/s®) LREAL number(0) and Busy is False.
® Outputs
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Name

Function

Data Type

Output Range (Default Value)

Done

True when
relative distance
is completed.

BOOL

True/False(False)

Busy

True when the
instruction is
executed.

BOOL

True/False(False)

CommandAborted

True when the
instruction is
aborted.

BOOL

True/False(False)

Error

True when an
error occurs.

BOOL

True/False(False)

ErrorlD

Record the error
code when an
error occurs.

Refer to
Appendices for
error code
descriptions.

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration (Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® When the relative positioning When Execute shifts from True
is completed. to False.

Done If Execute is False and Done
shifts to True, Done will be True
for only one period and
immediately shift to False.

® When Execute changes to When Done changes to True.

Busy True. When Error changes to True.
When CommandAborted shifts
to True.

® When this instruction is When Execute changes to
aborted by another function False.
block. If Execute is False and
CommandAborted | ¢ \When this instruction is CommandAborted shifts to
aborted because of the True, it will be True for only one
execution of MC_Stop period and immediately shift to
instruction. False.
Error * When an error occurs n the When Execute shifts from True
execution conditions or input to False. (Error code is cleared)
ErrorlD values for the instruction. ’

® Timing Diagram

31




AX Series-Standard Instructions Manual Chapter 2

Execute

Done

Busy

Command Aborted

Error

H  In-Outs
: Setting Value . .
Name Function Data Type (Default Value) Timing for Updating
Axis Refere_nce AXIS_REF_SM3* | AXIS_REF_SM3 When Exepute shifts to True
to axis. and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

Function

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

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

Troubleshooting

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

32



AX Series-Standard Instructions Manual

MC_FPower 0

MC_FPower

| EN ENO
S5M Drive Virtual =Axis status —
IRUE — Enable bRegulatorRealsState —
E —bRegulatoron bDhriveStartRealState =
E —bDriveStart Busy —
Error -
ErrorID |

MC MoveRelative 0O
MC MoveRelative

[ EN ENO|——
EH_Dr-j.v-.e_Virt;al —=AX1s Done —
El —Execute Busy —
1000 —Distance CommandAborted —
300 —velocity Error—
500 —Acceleration ErrorIDi—

5300 —Deceleration
2000 —Jerk

Chapter 2

Timing Diagram
Velocity
2000
Position "% --oooeeeeee-
0 |
MC_MoveRelative_0 : !
Execute
Done
Busy
CommandAborted
Ermor
! discrete motion(4) I
standstil(3) | H
State Machine e
€ 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 executed again to

drive the axis to the target position and reaching the position of 2,000.
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® Supported Products
B AX-308E, AX-8, AX-364E

2.1.6 MC_MoveAdditive

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

FB/FC Instruction Graphic Expression ST language

MC_MoveAdditive_instance

(

Axis =,
Execute :=,
Distance :=,
Ads MG Movehdditive Done VelOCity =,
St Busy™ | Acceleration :=,
FB |MC_MoveAdditive| mr Bl b o
Acceleration ErrorlD eceleration T
Deceleration Jerk :=,
Jerk
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting
. Data Value — .
Name Function Type (Default Timing for Updating
Value)
Arising edge of
the input Execute True/False
Execute | iarts the function | BOOL (False) )
block.
Negative
Relative distance number, .
Distance to be moved. LREAL positive When Exe_cute shifts to True
. . and Busy is False.
(Unit: user unit) number or
0(0)
: Positive .
Target velocity.
Velocity g \ I y LREAL | number or When Exe_cute shifts to True
(Unit: user unit/s) 0(0) and Busy is False.
. Acceleration rate. Positive When Execute shifts to True
Accsleration (Unit: user unit/s?) LREAL number(0) | and Busy is False.
Deceleration | Deceleration rate. | LREAL Positive When Execute shifts to True
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Setting
: Data Value - :
Name Function Type (Default Timing for Updating
Value)
(Unit: user unit/s?) number(0) | and Busy is False.
Jerk value. Positive | When Execute shifts to True
Jerk (Unit: user unit/s®) LREAL number(0) | and Busy is False.
®  Outputs
Name Function Data Type Output Range (Default Value)
True when
Done additive distance BOOL True/False(False)
is completed.
True when the
Busy instruction is BOOL True/False(False)
executed.
True when the BOOL
CommandAborted | instruction is True/False(False)
aborted.
Error True when an BOOL True/False(False)
error occurs.
Record the error
code when an
error occurs.
ErrorlD Refer to SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Appendices for
error code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

B Output Updating Timing

Name

Timing for Shifting to True

Timing for Shifting to False

Done

® True when the additive
positioning is completed.

When Execute changes to
False.

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

Busy

® True when Execute changes

to True.

When Done changes to True.
When Error changes to True.

When CommandAborted
changes to
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Name Timing for Shifting to True Timing for Shifting to False
®  True.
® \When this instruction is ® \When Execute changes to
aborted because of the False.
execution of MC_Stop e |f Execute is False and
CommandAborted instruction. CommandAborted shifts to

True, it will be True for only
one period and immediately

shift to False.
Error ® \When an error occurs in the ®  When Execute shifts from
execution conditions or input True to False.( Error code is
ErrorlD values for the instruction. cleared)
B Timing Diagram
Execute
Done
Busy
Command Aborted
Error
® In-Outs
: Setting Value _— .
Name Function Data Type (Default Value) Timing for Updating
Axis Refere'nce AXIS_REF_SM3* | AXIS_REF_SM3 When Exepute shifts to True
to axis. and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

() Function

B MC_MoveAdditive executes the instruction based on user-defined parameters to drive
the specific axis to move an additional distance.

B When MC_MoveAdditive executes alone, the behavior would be identical to a
MC_MoveRelative.

B |n case the previous instruction is on-going, an additional distance will be added again
for the re-execution of MC_MoveAdditive instruction.

® Troubleshooting

B [f 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

The example below describes the behavior of MC_MoveRelative and MoveAdditive
instructions which are executed in a series.

MC_MoveRelative O

SM Driwve Virtual —5
5000 —

1500 —

2000 —

2000 —

10000 —

MC MowveRelative

EN ERC
BExis Dane
Execute Busy
Distance CommandBborted
Velocity Error
Acceleration ErrorID
Deceleration

Jerk

MC_ Movehdditive 0O

TRUE

|
SM_Driwve Virtual —5
6500 —

2000 —

1000 —

1000 —f

10000 —

MC Moverdditive

EN ENHC
Exis Dane
Execute Busy
Distance Commandaborted
Velocity Error
Acceleration ErrorID
Deceleration

Jerk
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® Timing Diagram

1500
Velocity

MC_MoveRelative

Execute

Done

Busy

CommandAborted

Error

MC_MoveAdditive

Execute

Done

Busy

CommandAborted

: discrete motion(4)
standstill{(3)

State Machine

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

Meanwhile, the MC_MoveAdditive instruction is executed and adds a relative

distance of 6,500 to the previous commanded position 5,000, and results the
new commanded position 11,500.

€ When the axis reaches 13,500, Done changes to True.

*

Supported Products
B AX-308E, AX-8, AX-364E
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2.1.7 MC_MoveSuperimposed

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

FEC’:/F Instruction Graphic Expression ST language
MC_MoveSuperimpose
d
_instance (
Axis :=,
Execute :=,
MC_MoveSuperImposed Distance =
::»izscute DBUU'S VelocityDiff :=,
Fg | MC_MoveSuperimpose | —pistence CommandibortedH Acceleration :=,
d WelocityDiff Error .
EZEZE}E;:;'; EroriD Deceleration :=,
Jerk Jerk :=,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Data Setting Value
Name Function Tvoe (Default Timing for Updating
yp Value)
Arrising edge of
the input Execute True/False
Execute | giarts the BOOL (False) )
function block.
Additional Negative
lative dist e i
Distance retg tl)veemlc?vzzce LREAL positive Wréeg Exepu;e Ishlfts to True
. : number or 0 | @nd Busy is False.
(Unit: user unit) 0)
Additional target . ,
VelocityDiff velocity LREAL Positive When Exepute shifts to True
, , number(0) and Busy is False.
(Unit: user unit/s)
Additional
lerati t iti i
Acceleration acce er.a lon rate LREAL Positive When Exepute shifts to True
(Unit: user number(0) and Busy is False.
unit/s?)
Deceleration Addltlgnal LREAL Positive When Exgcute shifts to True
deceleration rate number(0) and Busy is False.
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Name

Data

Function Type

Setting Value
(Default
Value)

Timing for Updating

(Unit: user
unit/s?)

Jerk

Additional jerk

value

(Unit; user
unit/s®)

LREAL

Positive
number(0)

When Execute shifts to True
and Busy is False.

Outputs

Name

Function Data Type

Output Range (Default Value)

Done

True when the
superimposed
movement is
completed.

BOOL

True/False(False)

Busy

True when the
instruction is
executed.

BOOL

True/False(False)

CommandAborted

True when the BOOL
instruction is

aborted.

True/False(False)

Error

True when an BOOL

error occurs.

True/False(False)

ErrorlD

Record the error
code when an
error occurs.

Refer to
Appendices for
error code
descriptions.

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time
Name Timing for Shifting to True Timing for Shifting to False
® \When the superimposed ®  When Execute shifts from
distance is completed. True to False.
Done ® [f Execute is False and Done
shifts to True, Done will be
True for only one period and
immediately shift to False.
® \When Execute changes to ® When Done changes to True.
Busy True. ® \When Error changes to True

® When Commandaborted shifts
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Name Timing for Shifting to True Timing for Shifting to False
to True
When one instruction is ® When Execute changes to
aborted by another False.
instruction with the Buffer e  |f Execute is False and
CommandAborted Mode se.t tf’ Abort|.ng.. CommandAborted shifts to

When this instruction is True, it will be True for only
aborted because of the one period and immediately
execution of MC_Stop shift to False.
instruction.

Error When an error occurs in the ® When Execute shifts from True
execution conditions or input to False.( Error code is

ErrorID values for the instruction. cleared)

Timing Diagram

Execute

Done

Busy

Command Aborted

Error

® In-Outs
. Setting Value _ .
Name | Function Data Type (Default Value) Timing for Updating
Axis Refere.nce AXIS_REF _SM3* | AXIS_REF_SM3 When Exgcute shifts to True
to axis. and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

o 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 would be
identical to MC_MoveRelative.

MC_MoveSuperimposed can be aborted by other function blocks.
An error will occur when MC_MoveSuperimposed is repeatedly executed 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
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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.

B MC_MoveSuperimposed and the function block, which is previously executed, would
be aborted if a new function block is started while MC_MoveSuperimposed is
superimposed on other function blocks.

® Troubleshooting

B 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

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

MC MoveWVelocity 0O

TRUE MC MoveVelocity
01 EN B ENO——
SM Drive Virtual —TjAxis InVelocity [
—Execute Busy [~
500 —Velocity Commandfborted —
100 —]Acceleration Error —
100 —{Deceleration ErrorID—
1000 — Jerk
—Direction

MC MowveSuperImposed 0

TRUE MC moveSuperimposed
01 EN B ENO——
5SM Driwve WVirtual —Haxis Done [~
—Execute Busy [~
10000 —Distance CommandiAborted —
600 —{VelocityDiff Error [~
200 —]Acceleration ErrorID—
200 —{Deceleration
500 —{Jerk
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Timing Diagram

CommandAborted

MC_MoveSuperimposed

Position

Velocity sq0
0

. 200 - - e e e e
Acceleration 103

-200

1000
Jerk 50g

-1000

MC_MoveVelocity

Execute

InVelocity

Busy

Execute

Done

Busy

State Machine jm

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

€ When the execution of MC_MoveSuperimposed is finished, Done will turn True
and MC_MoveVelocity will keep going.

Supported Products

AX-308E, AX-8, AX-364E
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2.1.8 MC_Camlin
MC_Camln performs cam operation.
FB/FC|Instruction Graphic Expression ST language
MC_Camin_instance (
Master :=,
Slave :=,
Execute :=,
MasterOffset :=,
SlaveOffset :=,
MC_CamIn MasterScaling :=,
—iMaster InSync .
—Slave psyl— | SlaveScalling =,
— Execute CommandAbortedi— | StgrMode =
— MasterOffset Error ’
— SlaveOffset errorinb— | CamTablelD :=,
—iMasterScaling EndOfProfile i iff =
FB |MC_Camin|—Slavescaling Toppets| | /& CCHYDIff :=,
- — StartMode Acceleration :=,
—|CamTablelD Deceleration :=,
—WelodtyDiff
—lAcceleration Jerk :=,
:ﬁe'erﬂ““” TappetHysteresis :=,
— TappetHysteresis InSync =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>,
EndOfProfile =>,
Tappets =>);
® Inputs
. Setting Value Timing for
Name Function Data Type :
YP€ | (Default Value) | Updating
Arising edge of the
Execute input Execute starts BOOL Tr(uFe;rsael)s © -
the function block.
; When
Shifts the position of ':iﬁ?na;gre Execute
the master axis by the N shifts to
MasterOffset e LREAL positive
specmgd offset V?Iue. number or 0 True gnd
(Unit: user unit) 0 Busy is
(0) False.
Shifts the Negative When
displacement of the number, Execute
SlaveOffset slave axis by the LREAL positive shifts to
specified offset value. numberor 0 | True and
(Unit: user unit) 0) Busy is
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. Setting Value Timing for
Name Function Data Type :
unct YP® | (Default Value) | Updating
False.
Negative \IQTeiTJte
Scales the master axis number, ohifts to
MasterScaling up and down with the LREAL positive True and
specified factor. number or 0 Busy is
©) False.
Negative \é\ﬁ(heeczte
Scales the slave axis number, ohifts to
SlaveScaling up and down with the LREAL positive True and
specified factor. number or O Busy is
©) False.
0:absolute
Wh
1:relative ExeecTJte
Specifies the 2:ramp in :
StartMode engagement behavior | MC_StartMode | _ p_. ?-?:;S;gd
of the slave axis 3:ramp_in_pos B .
4:ramp_in_neg F;IZ-JIS
(absolute) ’
When
Cam table identifier, MC Eﬁi?t‘;“tf
CamTablelD which is from output of = MC_CAM_ID’
CAM_ID True and
CamTableSelect. - Busy is
False.
When
Maximum velocity Execute
s difference under Positive shifts to
VelocityDiff ramp_in mode. LREAL number or 0(0) | True and
(Unit: user unit/s) Busy is
False.
When
The acceleration rate Positi Eﬁ_?tcutte
Acceleration | under ramp_in mode. LREAL oStve | shiis o
) o number(0) True and
(Unit: user unit/s?) Busy is
False.
When
The deceleration rate Positi E;(_?tcutte
Deceleration | under ramp_in mode. LREAL osiive | SniTis to
. . number(0) True and
(Unit: user unit/s?) Busy is
False.
The jerk val d v
e jerk value under . Execute
Jerk ramp_in mode. LREAL Positive shifts to
. s number(0)
(Unit: user unit/s®) True and
Busy is
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Name

Function

Data Type

Setting Value
(Default Value)

Timing for
Updating

False.

TappetHysteresis

The hysteresis rate of

tappet.

LREAL

Positive
number or 0(0)

When
Execute
shifts 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
Name Function Data Type
unct yp (Default Value)
cT Internal information POINTER TO Positive number or
P stored in the cam table BYTE 0(0)
Periodic Periodic mode BOOL True/False (True)
MasterAbsolute MasterAbsolute mode BOOL True/False (True)
SlaveAbsolute SlaveAbsolute mode BOOL True/False (True)
The start master axis Negative number,
StartMaster position in the cam LREAL positive number or 0
table (0)
The end master axis Negative number,
EndMaster position in the cam LREAL positive number or 0
table (0)
The start slave axis Negative number,
StartSlave position in the cam LREAL positive number or 0
table (0)
The end slave axis Neqative number
EndSlave position in the cam LREAL '€9 .
positive number or 0(0)
table
byCompatibilityMode |  Compatibility mode BYTE Pos't"’eor(‘g)mber or

® Outputs
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Name

Function

Data Type

Output Range (Default Value)

InSync

True when the
specified
master/slave cam
operation is
synchronized.

BOOL

True/False(False)

Busy

True when the
instruction is
executed.

BOOL

True/False(False)

CommandAbort
ed

True when this
instruction is
aborted.

BOOL

True/False(False)

Error

True when an error
occurs.

BOOL

True/False(False)

ErrorlD

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

SMC_ERROR*!

SMC_ERROR(SMC_NO_ERR
OR)

EndOfProfile

True when the end
point of the cam
profile is completed.

BOOL

True/False(False)

Tappets

Can be used with
the function block of
SMC_GetTappetVal
ue.

SMC_TappetDat
a*?

SMC_TappetData

*Note:

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

. Output Range
Name Function Data Type
A (Default Value)
0:TAPPET_pos
Tappet action active (Pass in positive direction)
when axis passes T-TAPPET _all
tappets in the (No specific direction)
ctt specified direction SMC_CAMTAPPETTYPE 2 TAPPET neg
(posm_ve or (Pass in negative direction)
negative).
(TAPPET _pos)
0:TAPPETACTION_on(Swit
. . ch ON)
The action activated | g1~ cAMTAPPETACTI | 1:TAPPETACTION_ off(Swit
cta when axis passes
ON ch OFF)
tappets.
2:TAPPETACTION_inv
(Inverts)
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. Output Range
Name Function Data Type
anctl . (Default Value)
3:.TAPPETACTION_time
(Switches on after a delay
for a certain time period.)
(TAPPETACTION_on)
Specify the delay
time for switching
dwDelay | ON under DWORD Positive number or 0(0)
TAPPETACTION_ti
me mode.
Specify the time
duration for which
dwDuratio the tappet is
n switched to ON DWORD Positive number or 0(0)
under
TAPPETACTION_ti
me mode.
iGrouplD | Track ID of tappets INT Positive number, negative
number or 0(0)
Master position o .
x where tappet is LREAL Positive nLtj)mber,Onggatlve
switched. number or 0(0)
dwActive | Internal variable DWORD Positive number or 0(0)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® \When the synchronization | ® When a falling edge is detected at
between master and input Execute.

InSync slave axis is completed. ® If Execute is False and Done shifts
to True, Done will be True for only
one period and immediately shift to
False.

® \When an instruction is ® \When arising edge is detected at
Bus being executed. output CommandAborted.
y ® When arising edge is detected at
output Error.
® When MC_CamOut is ® \When a falling edge is detected at
executed. input Execute.
® \When one instruction is ® If Execute is False and
CommandAborted aborted by another CommandAborted shifts to True,
instruction. CommandAborted will be True for

® When a function block
instruction is aborted by
MC_Stop.

only one period and immediately
shift to False.
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Name Timing for Shifting to True Timing for Shifting to False
Error ® Whenan error occurs in ® When a falling edge is detected
the execution conditions tinout E te. (E d
o input values for the aI mpud xecute. (Error codes are
ErrorlD instruction. cleared.)
® Cyclic end of the cam ® Shift to True for only one period
profile and immediately shift to False if
MC_CamTableSelect Periodic is
1(period).

EndOfProfile

®  Shift to False when a falling edge
is detected at input Execute and
MC_CamTableSelect Periodic is
0.

B Timing Diagram

CommandAborted

Execute

InSync

Busy

EndOfProfile | | |

Error

) In-Outs

When Execute shifts from FALSE to TRUE and Busy is TRUE, InSync shifts 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 shifts from
FALSE to TRUE for only one period, then switch back to FALSE. Once the
coupling of master and slave axis is deactivated, such as executing MC_CamOut,
CommandAborted shifts from FALSE to TRUE, while both InSync and Busy shifts
from TRUE to FALSE. Then, CommandAborted will shift from TRUE to FALSE
as well as Execute.

] Setting Value - .
Name Function Data Type (Default Value) Timing for Updating
Reference
Master | ©©™ | Axis REF sm3* | Axis_REF_sma | When Execute shifts to True
master and Busy is False.
axis.
Reference When Execute shifts to True
Slave to the AXIS_REF_SM3* | AXIS_REF_SM3 d Busv is Fal
slave axis. and Busy IS Faise.
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*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

() Function
B 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, MasterOffset, SlaveOffset, MasterScaling, and
SlaveScaling.

€ The slave axis follows the master axis to make the synchronous cam motion by
using the MC_Camin 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.

CAM

Master offset Slave offset

X I /4\_/ X Slave

/ ‘ ‘ Position

Master Scaling Slave Scaling

Master
Position

€ The following formula is generated from the figure above:

Position_Slave=SlaveScalingxCAM(MasterScalingxMasterPosition+MasterOff
set)+ SlaveOffset

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.

B 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 would 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

50



AX Series-Standard Instructions Manual Chapter 2
when coupling 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 True Ramp in
P_ Absolute mode
ramp_in False Ramp in
P_ Relative mode
Ramp in
ramp_in_pos True positive
Absolute mode
Ramp in
ramp_in_pos False positive
Relative mode
Ramp in
ramp_in_neg True negative
Absolute mode
Ramp in
ramp_in_neg False negative
Relative mode
¢ Cam table
300%
200
100 _/____.J—""' - B H“'“mh_%
AT . mesarpssonul

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

Coupling positions for master and slave axis, respectively, are master current position

and the slave position from the cam table.
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M

Slave Position

Execute

InSync

Busy

300

aster Position \/M/
[

[

EndOfProfile

1.2 Absolute mode (StartMode = 1)
Coupling positions for master and slave axis, respectively, are master current
position and the slave position on the cam table plus slave current position
(180+64 = 244). In addition, a jump would occur if the start point of master axis
is not same as the start position on cam table.
Execute

Master Position

Slave Position

EndOfProfile

InSync

Busy

1.3

Ramp in mode (StartMode=2)

Coupling positions for master and slave axis, 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 execution 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

would 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 coupling position would 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

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

3.1 Absolute mode (StartMode = 0)

Master-slave coupling position: The current position of master axis would 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 (coupling) is zero under absolute mode.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | |

3.2 Relative mode (StartMode = 1)

Master-slave coupling position: The current position of master axis would 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 (coupling) under relative mode should be the sum of corresponding
position and slave current position (0+180=180).

54



AX Series-Standard Instructions Manual Chapter 2

Master Position

Slave Position

EndOfProfile | | |

Execute

InSync

Busy

4.

Master relative mode (MasterAbsolute = false)/ Slave relative mode

(SlaveAbsolute = false)

4.1

Absolute/ Relative mode (StartMode = 0, 1)

Master-slave coupling position: The current position of master axis would 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 (coupling) under relative mode should be the sum of corresponding
position and slave current position (0+180=180).

Master Position

Slave Position

EndOfProfile | |

Execute

InSync

Busy

4.2

Ramp in mode (StartMode = 2)

Master-slave coupling position: The current position of master axis would be the
start position as well as the zero position on the cam table. A compensating curve

is added to the slave position according to the settings of VelocityDiff,
Acceleration and Deceleration to avoid jumps.
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Execute

InSync

Busy

Slave Position

EndOfProfile

B Offsets and scaling (MasterOffset/MasterScaling/SlaveOffset/Slavescaling)

¢ Position offsets 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 offset 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, offsets
and scaling factors of master and slave axis can be configured respectively.

& Offsets 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.

mlave camphasing

120

3e0

hlaster cam phasing

€ If the master and slave axis are under absolute mode, the start position of master
and slave axis would be zero while performing coupling action. Without any offset
and scaling (default setting), the relationship between the actual positions of
master and slave axis are shown below.
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=lave axis paositian

A

120

o Master axis position 360

€ When the position offsets 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 MasteOffset= 0, the impact of MasterScaling and SlaveScaling on the actual

cam profile.
Condition 1 Condition 2
i MasterScaling=1 i M asterScaling=1
SlaveScaling=1 SlaveScaling=2
Slave position Slawve position
240
120 fommm e o
0 360.‘ o B0 >
Master position Master position
Condition 3 Candition 4
i MasterScaling=1 i Maste rS caling=2
Slavescaling=0.5 SlaveSscaling=1
Slave position Slave position
120
B0 - —— =
0 N E 180 E
Masterposition Master position
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Condition s

4 MasterScaling=0.5

Slave positian SlaveScaling=1

120 fpmmmmmmm e

[
|
|
[
|
] 360 720

haster position

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

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

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

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

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

2.  When MasteScaling = 0, the impact of MasterOffset and SlaveOffset on the actual
operation of cam profile.

Condition 1 Condition 2
i ) A .
MasterOffset=0 Masterofset=90
240
180 f—--=
|
. /‘;\
: _,_,_,—'—'-'_"'_P—‘E
0 a0 270 w0

Master axis position

Condition 1: When MasterScaling=1, SlaveScaling=1, MasterOffset=0 and
SlaveOffset=60, the slave position relative to the master position would be
added with 60 based on the preplanned position. For example, the master
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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, MasterOffset=90 and
SlaveOffset=0, the master position relative to the slave position would 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.

B Period mode

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

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

B Tappet table’

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

Track ID X positive pass  negative pass
@ i
L 180 switch ON switch OFF
L 360 switch OFF none
[+] 'y
o a0 switch ON none
L 270 invert switch OFF
o

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

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

B TappetHysteresis

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

® Troubleshooting

B 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.

59



AX Series-Standard Instructions Manual Chapter 2
® Example
B Example1: Demonstrate the execution result after cam parameters relating to
MC_Camlnbeing being configured. Both the master and slave axis are rotary axes in
this example.
4 Cam curve planning:
300%
200 e——
//-r—/ ‘\
100 S —— ;—"/ TE— T
/’/’/ e ~—
T e maser position [u]
1;»—— —r [ St o 47)__—_\"—\41-\‘_ l
o1 == L ) master pesiiion [u]
4z 2 4 ) &0 180 120 140 160 180 "2«3\ 250 2bo e N § £ 320
o ~ ~ 1
X Y W A 1 Segment Type min(Position) max(Position) max(|Velocity]) max({|Acceleration|)
0 0 1 0 0
° Paolys [} a0 1.51200000000... 0.0437803772552180...
L 90 90 0 0 0
° PolyS 9% 180 1.51200000000... 0.0437803772552188...
L 180 180 1 0 0
@ Poly5 90 189.8427604... 2.33748148148... 0.10754458161865568
L 270 9 0 0 0
. Poly5 -0.84276047... 90 2.33748148148... 0.10754458161865568
360 0 1 0 0
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MC MoveVelocity 0

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

MC MoveRelative 1
MC MoveRelative

EN ENO—
Bxis Dene —
Execute Busy —
Distance CommandAborted —
Velocity Error —
Acceleration ErroriDi—
Deceleration

Jerk

MC MoveVelocity
N EN ENO
SM Driwe Virtual X -—-Axis Inveloeity— SM Drive Virtual y—-
E2Z —|Execute Busy E3 —
100 —Velocity CommandAborted [~ 180 —
500 —jAcceleration Error— 100 —
500 —Deceleration ErroriD|- 500 —
1000 —Jerk 500 —
1 —Direction 1000 —
MC_CamTableSelect_0
¥ MC CamTableSelect
11 EN ENO
SM_Drive Virtual X —=Master Done
SM Drive Virtual Y —Sslave Busy —
Cam —=jCamTable Error—
T : — Execute ErrorID|
—Periodic CamTableID —Cam ID 1
— Masterdbsoclute
T . —Slavehbsolute
MC_CamIn_0
o MC_CamIn
1 [ EN ENO——
SM_Drive Virtual_ X —={Master InSync —
SM_Drive Virtual ¥ -HSlave Busy [
E4 —Execute CommandAborted —
30 —MasterOffset Error —
100 —{SlaveOffset ErrorID|
2 —|MasterScaling EndofProfile —
1 —slaveScaling Tappets
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B Timing Diagram

Velocity

100
Master /
0

MC_Camin

Execute

InSync

Busy

CommandAborted

EndOfProfile | | | | | |

MC_CamOut

Execute

Done

Busy

MC_MoveVelocity

Execute

InVelocity

I
_

MC_MoveRelative
Execute

Done

€ The calculation for axis position and coupling position on cam coordinate:

Position_Slave = SlaveScalingxCAM(MasterScalingxMasterPosition +
MasterOffset)+SlaveOffset

Slave coupling 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
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When coupling is completed, the master position would be at 321 and the slave

position is at 136.

B Example2: The operation of tappet after configuring TappetHysteresis as the following
example demonstrates.

¢ Tappets
Track ID ¥ positive pass  negative pass
& 1
m Q0 invert invert
MC_CemTableSelect_0 MC CamIn 0
TRUE MC CamTableSelect MC CamIn
— ———en B EWD EN B ENO—|
master —Master Done [— master —YMaster InSync [~
slave —=5lave Busy — slave —H51ave Busy [~
Cam —=CamTable Error [~ —|Execute CommandAborted [~
TRUE —|Execute ErrorID — 0 —Master0Offset Error [~
—|Periodic CamTableID — Cam_ID_1 0 —(51laveOffset ErrorID—
TRUE —(MasterAbsolute 1 —|MasterScaling EndOfProfile [
TRUE —S5lawveRbsolute 1 —S5laveScaling Tappets [~
0 —StartMode
Cam ID 1 —CamTeblelD
—VelocityDiff
—Acceleration
—|Deceleration
—{Jerk
5 —|TappetHysteresis
SMC_GetTappetValue O
TRUE SMC GetTappetValue
11 EN - ENO——
MC CamIn 0.Tappets —= Tappets bTappet [~
1—iID
FALSE —{bInitValue
FAL5E —|bSetInitValueAtReset

B 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 would make tappets switch to OFF.

The tappets switch to ON when the master axis passes position 90. The master

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

Supported Products
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B AX-308E, AX-8, AX-364E
2.1.9 MC_CamOut
MC_CamOut deactivates the coupling between master and slave axis.
FB/FC| Instruction Graphic Expression ST language
MC_CamOut_instance (
Slave =,
MC_CamOut —
— Slave Done Execute :=,
FB | MC_CamOut | —Execute Busyl—| Done =>,
Erron _
ErrorlD Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting
. Data Value _— .
Name Function Type (Default Timing for Updating
Value)
Arising edge of the input
Execute Execute starts the BOOL True/False -
! (False)
function block.
®  Outputs
Name Function Data Type Output Range (Default Value)
TRUE when the
Done | decoupling task BOOL True/False(False)
between master and
slave is completed.
TRUE when the
Busy instruction is BOOL True/False(False)
executed.
Error TRUE when an error BOOL True/False(False)
occurs.
Record the error code
when an error occurs.
ErrorID | Refer to Appendices SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
for error code
descriptions.
*Note: SMC_ERROR: Enumeration(Enum)
B Output Updating Time
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Name

Timing for Shifting to True

Timing for Shifting to False

Done

When the instruction CamOut
is completed.

When a falling edge is detected
at input Execute.

If Execute is False and Done
shifts to True, Done will be True
for only one period and

immediately shift to False.

Busy

When an instruction is being
executed.

When a rising edge is detected
at output Error and Done.

Error °

ErrorlD

When an error occurs in the
execution conditions or input
values for the instruction.

When a falling edge is detected
at input Execute. (Error codes
are cleared.)

B Timing Diagram

Execute

Done

Busy

Error

() In-Outs

Name Function

Data Type

Setting Value
(Default Value)

Timing for Updating

Reference
to the slave
axis.

Slave

AXIS_REF_SM3*

AXIS_REF_SM3

When Execute shifts to True
and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

o Function

B  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)

B If the synchronization between master and slave axis is not established while executing
MC_CamOut. An error of SMC_AXIS NOT_READY_FOR_MOTION(34) will be

reported.

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

65




AX Series-Standard Instructions Manual Chapter 2
® Troubleshooting
B [f an error occurs during the execution of the instruction, Error will change to True.
You can refer to ErrorID (Error Code) to address the problem.
® Example
B The following example gives the operation result of MC_CamOut. The master and slave
axis in this example are rotary axes.
B Cam curve planning
SGD%
208 j— T
//4// ‘\
108 S — __/--"'/ — —
///f/ ‘\\“\\
1 T master position [u]
1 - S s T E— = : e S— s —— q
3 == L ) master posfiion [u]
4z 0 40 a0 8 160 130 1do 160 180 'zqq\ 220 240 . 280, 300 330 340
e S N
X Y vV A ) Segment Type min(Position) max(Position) max(Velocityl) max(|Acceleration])
0 0 1 0 0
° Poly5 0 90 1.51200000000... 0.0437803772552189...
L] o) 90 0 0 0
° Poly5 90 180  1.51200000000... 0.0437803772552188...
L 180 180 1 0 0
° Poly5 90 189.8427604... 2.33748148148... 0.10754456161865568
® 270 90 0 0 0
o Poly5 -0.84276047... 90 2.33748148148... 0.10754458161865568
360 0 1 0 0

66




AX Series-Standard Instructions Manual

Chapter 2

TRUE

MC_CamTableSelect_ 0

MC_CamTableSelect

i o
SM_Drive Virtual X —=iMaster
SM Drive Virtual Y-—*iSlave
Cam —jCamTable
TRUE —Execute
Periodic

ENO

Done —

Busy
Exrror—
ErroriD|-

CamTableIDCam ID 1

MasterAbsolute
SlaveAbsolute

MC_CamIn_0

SM_Drive Virtual X —=Master
SM Drive Virtual Y -=iSlave

MC CamIn

EN - ENOf——
InSync
Busy (—
E4 —Execute CommandAborted —
30 —MasterOffset Error—
100 —4SlaveOffset ErrorID |-
2 —MasterScaling EndOfProfile —
1 —iSlaveScaling Tappets —

0 —iStartMode

Cam_ID_ 1 —CamTableID

60 —VelocityDiff
500 —{Acceleration
500 —Deceleration
500 —Jerk
0 —{TappetHysteresis
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B Timing Diagram

Velocity

100
Master /
0

MC_Camin

Execute

InSync

Busy

CommandAborted

EndOfProfile § i i ‘ ‘ ‘ | | i

MC_CamOut

Execute

Done

Busy

Master State Machine | 3 3 continuous motion(s)

standsti

svnchronized motjon(6)

Slave State Machine ; ;
3 3 comlnlg s_motion()

' . i
standstill ‘

€ The master-slave coupling is deactivated when MC_CamOut is executed. At the
same time, MC_Camin is aborted and a faling 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.

®  Supported Products
B AX-308E, AX-8, AX-364E
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2.1.10 MC_MoveVelocity
FB/FC Instruction Graphic Expression ST language
MC_MoveVelocity _instance
(
Axis =,
Execute :=,
Velocity :=,
- HC MoveVelodly eyl | Acceleration :=,
Precute ® | Deceleration :=
. Velocity CommandAborted ’
FB MC_MOVGVGlOCIty gceijz;tti;: El-li-:orl?[; Jerk =,
o Direction :=,
InVelocity =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
[ Inputs
. Data Setting Value - :
Name Function Type (Default Value) Timing for Updating
A rising edge of the input
Execute Execute starts the BOOL | True/False(False) | -
function block.
; o When Execute
Target velocity.
Velocity .g Y CI, Y LREAL POS|t|ve0n(t).| mber shifts to True and
(Unit: user unit/s) or 0(0) Busy is False.
. . When Execute
Accelerat te.
Acceleration cc'e eration ra 62 LREAL Posbltlv% shifts to True and
(Unit: user unit/s?) number(0) Busy is False.
: " When Execute
Decelerat te.
Deceleration ec?e eration '_Fa e2 LREAL Posbltlveo shifts to True and
(Unit: user unit/s?) number(0) Busy is False.
" When Execute
Jerk value.
Jerk _ - LREAL Positve | shifts to True and
(Unit: user unit/s?) number(0) Busy is False.
3:fastest
5 o 2:current
o Specifies the direction MC 1:positive When Execute
Direction for Direction* | 0-shortest shifts to True and
servo motor rotation. -sho e_S Busy is False.
-1:negative
(current)

*Note: MC_Direction: Enumeration(Enum)
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® Outputs

Name

Function Data Type

Output Range (Default Value)

InVelocity

When the
specified target
velocity is
reached.

BOOL

True/False(False)

Busy

When Execute

shifts to True. BOOL

True/False(False)

CommandAborted

True when this
instruction is
aborted

BOOL

True/False(False)

Error

True when an

BOOL
error occurs

True/False(False)

ErrorlD

Record the error
code when an
error occurs.

Refer to
Appendices for
error code
descriptions.

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

instruction.

Name Timing for Shifting to True Timing for Shifting to False
®  True when the specified ®  When CommandAborted shifts
target velocity is reached. to True
InVelocity ®  When CommandAborted shifts
to True and the target velocity
is changed.
®  When Execute shifts to ®  When Error shifts to True.
Busy True. e  When CommandAborted shifts
to True.
o When this instruction is e  When Execute changes to
aborted by another False.
instruction. e  If Execute is False and
CommandAborted | e When this instruction is CommandAborted shifts to
aborted because of the True, it will be True for only one
execution of MC_Stop period and immediately shift to
instruction. False.
Error o When an error occurs in
the execution conditions or | ® When Execute shifts from True
ErrorlD input values for the to False. (Error code is cleared)
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Timing Diagram

CommandAborted

Execute

InVelocity

Busy

Error

() In-Outs

: Setting Value . .
Name Function Data Type (Default Value) Timing for Updating
Axis Refere_nce AXIS_REF_SM3* | AXIS_REF_SM3 When Exgcute shifts to True
to axis. and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

® Function

() Tro
[]

The instruction performs speed control with specified target velocity (Velocity),
acceleration rate (Acceleration), deceleration rate (Deceleration) and Jerk value (Jerk)
when execute changes to True.

Users can execute another motion instruction to abort the ongoing motion of
MC_MoveVelocity.

When aborted by other instructions, OutputsinVelocity would 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 would
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 executed, InVelocity
of MC_MoveVelocity will turn True when the target velocity is reached. InVelocity will
remain as True, until being aborted by other instructions.

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

ubleshooting

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 two MC_MoveVelocity.
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MC_Power 0

TRUE MC_Power
1| = -
SM_Drive Virtual —=jAxis Status
TRUE —{Enable bRegulatorRealState
TRUE —bRegulatoroOn bDriveStartRealState
TRUE —{bDriveStart Busy
Exrror
ErrorID
MC_MoveVelocity 0
TRUE MC_MoveVelocity
i1 EN ENO|——
SM_Drive_ Virtual —jAxis InVelocity
El —{Execute Busy —
500 —{Velocity CommandAborted —
100 —Acceleration Exrror -
100 —{Deceleration ErroriIDi-
1 —Jerk
1 —Direction
MC MoveVelocity 1
TRUE MC_MoveVelocity
——o ———en ENO|——
SM_Drive Virtual —<jAxis InVelocity-
E2 —|Execute Busy—
300 —{Velocity CommandAborted |-
100 —Acceleration Error
100 —{Deceleration ErroriD
0 —{Jerk
1 —{Direction
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B Timing Diagram

500 oo
Velocity g9

0

MC_MoveVelocity 0

' '
______________________________ (PSR
1 T

____________________

Execute

InVelocity

Busy

CommandAborted

Error

MC_MoveVelocity_1 i i
Execute ‘ |

InVelocity

Busy

CommandAborted |

Error

continuous motjon(5)

Axis State Machine indrmmj

€ 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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®  Supported Products
B AX-308E, AX-8, AX-364E
2.1.11 MC_PositionProfile
MC_ PositionProfile commands a time-position locked motion profile.
FB/FC Instruction Graphic Expression ST language
MC_PositionProfile_instance
(
Axis:=,
TimePosition:=,
Execute :=,
e MC_PositionProfile sore ArraySIZe = ,
FB |MC_PositionProfile| s el | PositionScale:=,
:g:;fssi;itonkale ErrorID Offset=,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Data Setting Value . .
Name Function Type (Default Value) Timing for Updating
Arrising edge of the input
Execute Execute starts the BOOL | True/False(False) | -
function block.
. ' . When Execute
ArraySize Number of motion profile INT Positive number shifts to True and
arrays or 0(0) .
Busy is False.
Overall scale factor in Negative number, | When Execute
PositionScale LREAL | positive number | shifts to True and
value. .
or 0(1) Busy is False.
Overall profile offset in Negative number, | When Execute
Offset value LREAL | positive number | shifts to True and

(Unit: user unit/s)

or 0(0)

Busy is False.
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®  Outputs

Name

Function

Data Type

Output Range (Default Value)

Done

True when
execution of
path planning is
finished.

BOOL

True/False(False)

Busy

True when the
instruction is
executed.

BOOL

True/False(False)

CommandAborted

True when the
instruction is
aborted.

BOOL

True/False(False)

Error

True when an
error occurs

BOOL

True/False(False)

ErrorlD

Record the error
code when an
error occurs.

Refer to
Appendices for
error code
descriptions.

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® \When the execution of path When Execute shifts from
planning is completed. True to False.
Done If I_Execute is False anq Done
shifts to True, Done will be
True for only one period and
immediately shift to False.
® When Execute changes to When Done changes to True.
Busy True. When Error changes to True.
When Commandaborted
shifts to True.
® \When this instruction is When Execute changes to
aborted by another function False.
block. If Execute is False and
CommandAborted CommandAborted shifts to
True, it will be True for only
one period and immediately
shift to False.
Error ® \When an error occurs in the When Execute shifts from True
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Name Timing for Shifting to True Timing for Shifting to False
execution conditions or input to False. (Error code is
ErrorlD values for the instruction. cleared)

B Timing Diagram

Execute I

Done

Busy

Command Aborted

Error
® In-Outs
: Setting Value _— :
Name Function Data Type (Default Value) Timing for Updating
Axis Refere_nce AXIS_REF_SM3*' | AXIS_REF_SM3 When Execute _shlfts to
to axis. True and Busy is False.
Time and
TimePosition | POSOM | mc TP REF®2 | Mc_TP_REF | YWhen Execute shifts to
during True and Busy is False.
execution.
*Note:
1. AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

2. MC_TP_REF: Structure(STRUCT).

Setting Value (Default

Name Function Data Type Value)

There’s no need to set
this variable, which

Number_of_pairs | ¢ peen replaced by INT )
InputsArraySize.
True: Absolute mode
IsAbsolute Set the.nlwode of BOOL False: Relative mode
position.
(True)
MC_TP_Array Time and position data ARRAY [1..100] OF SMC_TP*

during execution of SMC_TP
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Name Function Data Type Sailing Velie (P
Value)
instruction.
*Note: SMC_TP: Structure(STRUCT).
Name Function Data Type Setting Value (Default Value)
Period of time
delta_time between position TIME Positive number or O(TIME#0ms)
points
position POS|_t|_on of t_he LREAL Negative number, positive number or
position point 0(0)

o Function

B MC_PositionProfile carries out motion profile with time and position according to the
user-defined data in TimePosition variables, the state is Discrete Motion during the
movement.

B MC_MoveSuperimposed would not be able to function while MC_PositionProfile is
being used.

® Troubleshooting

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

® Example
B The example below describes the behavior of MC_PositionProfile instruction.

H:'._Fr.\si tionProfi '.a_il
MC PositionFrofile
1 EN - ENO——
5M Drive Virtual —Axis Done —
TimePosition 0 —=TimePosition Busy —
El —Execute Commandaborted —
5 —ArraysSize Error—
2 —JPositionScale ErrorlIDi=
0 —off=zet

Configure for the curve of motion profile:
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TimePosition O0.MC TP Array[l] .delta time := T§15;
TimePosition O0.MC TP Array[2)] .delta time := T§25;
TimePosition 0.MC TP Array[3] .delta time = T#35;
TimaPnﬁitinn:D.Mt:TP:nrray:d]_delta::ime = T#45;

TimePosition 0.MC_TFP_Array([5].delta_time := T#55:

TimeFosition_0.MC TP Array([l].position :=100;
TimePosition_0.MC TP Array([2].position :=180;
TimeFosition 0.MC TP Array([3].position :=30;
TimePosition 0.MC TP _Array(4)].position :=200;
TimePosition 0.MC_TP_Array(5).position :=-100;

B Timing Diagram

Position

MC_PositionProfile |

Execute

Done

Busy

CommandAborted

Error '

72 IS

€ 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 executes
after 5 second, the position should be -200.

®  Supported Products

B AX-308E, AX-8, AX-364E
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2.1.12 MC_VelocityProfile

Similar to MC_PositionProfile, MC_VelocityProfile also commands a time-position locked motion
profile; however, its position points are defined by the velocity variables in MC_TV_REF.

FB/FC Instruction Graphic Expression ST language
MC_ VelocityProfile_instance
(
Axis:=,
TimeVelocity:=,
Execute :=,
s MC_VelodtyProfile Do ArraySIZe=,
FB |MC_VelocityProfile EE;‘%EZ'MW CDmmmqb;g VelocityScale:=,
:;asoeuttmm ErrorlD Offset:z,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
. Data Setting Value - :
Name Function Type (Default Value) Timing for Updating
Arising edge of the
Execute input Execute starts the | BOOL | True/False(False) | -
function block.
. - When Execute shifts
ArraySize Numbgr of motion INT Positive number to True and Busy is
profile arrays or 0(0)
False.
Overall scale factor in Negative number, | When Execute shifts
VelocityScale LREAL | positive number | to True and Busy is
value.
or 0(1) False.
Overall profile offset in Negative number, | When Execute shifts
Offset value LREAL | positive number | to True and Busy is
(Unit: user unit/s) or 0(0) False.
®  Outputs
Name Function Data Type Output Range (Default Value)
True when
Done execution (.)f . BOOL True/False(False)
path planning is
finished.
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Name

Function

Data Type

Output Range (Default Value)

Busy

True when the
instruction is
executed.

BOOL

True/False(False)

CommandAborted

True when the
instruction is
aborted.

BOOL

True/False(False)

Error

True when an
error occurs.

BOOL

True/False(False)

ErrorlD

Record the error
code when an
error occurs.

Refer to
Appendices for
error code
descriptions.

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® When the execution of path When Execute shifts from True
planning is completed. to False.

Done If Execute is False and Done
shifts to True, Done will be True
for only one period and
immediately shift to False.

® When Execute changes to When Done changes to True.

Busy True. When Error changes to True.
When Commandaborted shifts
to True.

® When this instruction is When Execute changes to
aborted by another function False.
block. If Execute is False and
CommandAborted CommandAborted shifts to
True, it will be True for only one
period and immediately shift to
False.
Error ¢ When an error occurs in the When Execute shifts from True
execution conditions or input to False. (Error code is cleared)
ErroriD values for the instruction. '
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B Timing Diagram
Execute J
Done
Busy J
Command Aborted
Error
® In-Outs
. Setting Value _ .
Name Function Data Type (Default Value) Timing for Updating
Axis Referelnce AXIS_REF_SM3*' | AXIS_REF_SM3 When Execute §h|fts to
to axis. True and Busy is False.
Time and
TimeVelocity | Y19 | mc_Tv REF*2 | Mmc_Tv_REF | When Execute shifts to
during True and Busy is False.
execution.
*Note:

1. AXIS_REF_SMS3(FB): Each function block has this in-out pin for the activation of function

block.

2. MC_TV_REF: Structure(STRUCT).

. Setting Value
Name Function Data Type (Default Value)
There’s no need to set this variable,
Number_of pairs which has been replaced by INT -
InputsArraySize.
True: Absolute
mode
IsAbsolute Set the mode of velocity. BOOL False: Relative
mode
(True)
' . . ARRAY
MC_TV_Array Time and velocity data during [1..100] OF SMC_TV*
execution of instruction. SMC TV

*Note: SMC_TV: Structure(STRUCT).
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Name Function Data Type Setting Value (Default Value)
Period of time
delta_time between position TIME Positive number or O(TIME#0ms)
points
velocity Vequlty of t_he LREAL Negative number, positive number or
position point 0(0)

() Function

B 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.

B MC_VelocityProfile would not be able to function while MC_PositionProfile is being
used.

® Troubleshooting

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

® Example

B The example below describes the behavior of MC_VelocityProfile.

MC VelocityProfile O
MC VelocityProfile
[ EN ENO——
SM Drive Virtual ——Axis Done .
TimePosition 0 —=TimeVelocity Busy —
El —Execute CommandAborted —
5 —|ArraySize Error —
1 —velocityScale ErrorID—
0 —oOffset
Configure for the curve of motion profile:
TimeVelocity 0.MC_TV Arravy([l].delta_time := T#15;
TimeVeleocity 0.MC TV Array[2].delta time := T#25;
TimeVelocicy 0.MC TV Array([3].delta_time := T#35;
TimeVelocity 0.MC_TV Array([4] .delta_time := T#45;
TimeVelocity 0.MC TV Array([5].delta_time := T£#55;
TimeVeleocity 0.MC TV Array[l].wveloccity :=100;
TimeVelocity 0.MC_TV Array[2].wvelocity :=1B80;
TimeVelocity 0.MC_TV Array[3].velocity :=50;
TimeVelocity 0.MC_TV Array([4].welocity :=200;
TimeVelocity 0.MC_TV Arravy([5].wvelocity :=-100;
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B Timing Diagram

Position

Velocity

200 _
180 =

100 -
50 -

-100
Acceleration

—

MC_VelocityProfile

Execute

Done

Busy _‘

CommandAborte

Error

Co1s 2s : 3s ' 4s ! 5s

2 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.

L 4 The setting value of IsAbsolute is True, MC_VelocityProfile plans motion
curves in Abosolue mode.

L 4 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 executes after 5 second, the position
should be -100.

®  Supported Products

B AX-308E, AX-8, AX-364E
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2.1.13 MC_AccelerationProfile

Similar to MC_PositionProfile, MC_AccelerationProfile also commands a time-position locked
motion profile; 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 o Arrayslze = ,
FB |MC_AccelerationProfile| & cmeanoid | AccelerationScale:=,
:gcf;:elteraﬂnn&als ErrorlD Oﬁset::’
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Name Function Data Setting Value Timing for
Type (Default Value) Updating
Arising edge of the input
Execute Execute starts the BOOL | True/False(False) | -
function block.
Negative number When Execute
. Number of motion profile gat " | shifts to True
ArraySize INT positive number ;
arrays and Busy is
or 0(0)
False.
Negative number When Execute
AccelerationScale Overall scale factor in LREAL ogsitive number’ shifts to True
value. P and Busy is
or 0(1)
False.
Overall profile offset in Negative number, V\r/]hﬂentE>_<recute
Offset value LREAL | positive number znld SBuosy rit;e
(Unit: user unit/s) or 0(0) False.
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® Outputs

Name

Function

Data Type

Output Range (Default Value)

Done

True when
execution of path
planning is
finished.

BOOL

True/False(False)

Busy

True when the
instruction is
executed.

BOOL

True/False(False)

CommandAborted

True when the
instruction is
aborted.

BOOL

True/False(False)

Error

True when an
error occurs.

BOOL

True/False(False)

ErrorlD

Record the error
code when an
€rror occurs.

Refer to
Appendices for
error code
descriptions.

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
®  When the execution of path | ®  When Execute shifts from True
planning is completed. to False.

Done e [f Execute is False and Done
shifts to True, Done will be True
for only one period and
immediately shift to False.

® When Execute changes to e When Done changes to True.
Busy True. ®  When Error changes to True.
® When Commandaborted shifts to
True.
®  When this instruction is ® When Execute changes to
aborted by another function False.
block. e If Execute is False and
CommandAborted
CommandAborted shifts to True,
it will be True for only one period
and immediately shift to False.
Error * ggi:t?onneggizﬁ%#srsoirn the | When Execute shifts from True
ErrorlD input values for the to False. (Error code is cleared)
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Name Timing for Shifting to True Timing for Shifting to False

instruction.

B Timing Diagram

Execute |

Done

Busy J

Command Aborted

Error
® In-Outs
] Setting Value . .
Name Function Data Type (Default Value) Timing for Updating
Reference When Execute
Axis : AXIS_REF_SM3*' | AXIS_REF_SM3 | shifts to True and
to axis. |
Busy is False.
a;:rclzr:IZrz?ign When Execute
TimeAcceleration durin MC_TA_REF*? MC_T_REF shifts to True and
9 Busy is False.
execution.

*Note:

1. AXIS_REF_SMS3(FB): Each function block has this in-out pin for the activation of function
block.

2. MC_TA_REF: Structure(STRUCT).

Setting Value
Name Function Data Type
yp (Default Value)
There’s no need to set
Number_of_pairs this variable, which has INT )
- = been replaced by
InputsArraySize.
True: Absolute
mode
IsAbsolute Set the mo_de of BOOL False: Relative
acceleration.
mode
(True)
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Setting Value
Name Function Data Type
yp (Default Value)
Time and acceleration
MC_TA Array | data during execution of ARRAY [1..100] OF SMC_TA*

) ) SMC_TA
instruction.

*Note: SMC_TA: Structure(STRUCT).

Name Function Data Type Setting Value (Default Value)
Period of time
delta_time between position TIME Positive number or O(TIME#0ms)
points
acceleration Accelgrgtlon qf LREAL Negative number, positive number or
the position point 0(0)

® Function

B 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.

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

® Troubleshooting

B 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

B The example below describes the behavior of MC_AccelerationProfile.

MC AccelerationProfile 0
MC AccelerationFrofile

[ EN ENO—

SM Drive Virtual ——Axis Done
TimeAcceleration_ 0 S TimeAcceleration Busy—
El —Execute Commandhborted —

5 {ArraySize EFror
1 —jAccelerationScale ErroriD—

—0ffset
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TimeAcceleration 0.MC TA Array[l] .delta time := T§15;
TimeAcceleration 0.MC TA Array[2] .delta time := T§25;
TimeAcceleration 0.MC _TA Array[3].delta_time := T#35;
TimeAcceleration 0.MC_TA Array[4].delta_time := T#45;
TimeAcceleration 0.MC_TA Array[3].delta_time := T#55;
TimeAcceleration 0.MC TA Array[l].acceleration :=100;
Timeh:celera:inn:D.MC:TA:Array[Z].ac:ele:ati: :=180;
TimeAcceleration 0.MC_TA Array([3].acceleration:=50;
TimeAcceleration 0.MC TA Array(4].acceleratio 201
TimeAcceleration 0.MC TA Array([53].acceleratio

B Timing Diagram

Position

MC_AccelerationProfile

Execute

Done

CommandAborted

Busy J

Error

L1s 2s ! 3s : 4s : 5s

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

€ The setting value of IsAbsolute is True, MC_AccelerationProfile plans motion curves
in Abosolue mode.

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

®  Supported Products

B AX-308E, AX-8, AX-364E
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2.1.14 MC_Jog

MC_Jog enables an axis to be moved forward or backward.

FB/FC | Instruction Graphic Expression ST language
MC_Jog_instance (
Axis =,
JogForward:=,
. JogBackward:=,
MC_Jog i
— Axds Busy Velocity :=,
:Joanrward Commar'dAbnr.t.ec! Acceleration :=
FB | MC.Jog | —uiay™ Erront o
— Acceleration Deceleration :=,
:ierckelerahon Jerk =
Busy =>,
CommandAborted =>,
Error =>,
ErrorID =>);
® Inputs
Data Setting Value
Name Function T (Default Timing for Updating
ype
Value)
JogForward
JogForward changes from BOOL Tr(uFea/ ::Sil)s -
FALSE to TRUE.
JogBackward
JogBackward | changes from BOOL Tr(uFe; ::SZI)S -
FALSE to TRUE
: Positive .
The t t velocit
Velocity e . arget ve ?Cl Y | | REAL number or When Exepute shifts to True
(Unit: user unit/s) 0(0) and Busy is False.
Acceleration Accgleratlon .rate. LREAL Positive When Exepute shifts to True
(Unit: user unit/s?) number(0) | and Busy is False.
Deceleration Decleleratlon .rate. LREAL Positive When Exepute shifts to True
(Unit: user unit/s?) number(0) | and Busy is False.
Jerk value. Positive When Execute shifts to True
Jerk (Unit: user unit/s3) LREAL number(0) | and Busy is False.
® Outputs
Name Function Data Type Output Range (Default Value)
Busy True when the BOOL True/False(False)
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Name

Function

Data Type

Output Range (Default Value)

instruction is
executed.

CommandAborted

True when the
instruction is
aborted.

BOOL

True/False(False)

Error

True when an
€rror occurs.

BOOL

True/False(False)

ErrorlD

Record the error
code when an
error occurs.

Refer to
Appendices for
error code
descriptions

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

* Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False

® True when JogForward or ®  When Error shifts to True.
to True.

Busy ® When status is standstill and
there’s no complementarity
between the status of
JogForward and JogBackward.

® True when the instruction is ® When JogForward and
CommandAborted aborted. JogBackward shift to False.
Error ® When an error occurs in the ® When JogForward and
execution conditions or input JogBackward shift to
ErrorlD values for the instruction. False.( Error code is cleared)

() In-Outs

: Setting Value - .
Name Function Data Type (Default Value) Timing for Updating
Axis | Reference | \vis REF sm3* | AXIS_REF_sm3 | When JogForward or
to axis. JogBackward shift to True.

* Note: AXIS_REF_SMS3(FB): Each function block has this in-out pin for the activation of function

block.

() Function

B MC_Jog starts a continuous movement with the specified Velocity, while JogForward
and JogBackward determine on the direction of axis movement (negative or positive).
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JogForward JogBackward Movement
False False Motionless
True False Jog in positive direction
False True Jog in negative direction
True True Motionless

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

JogForward

JogBackward

Busy

continuous motion (5) : : : discrete motion(4)

standstill(3) : !_l 'I_i
State Machine | P

Velocity —/ ____________________________

B 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 would be discrete_motion.

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

® Troubleshooting

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

® Supported Products
B AX-308E, AX-8, AX-364E
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2.1.15 MC_Gearln

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

FB/FC | Instruction Graphic Expression ST language
MC_Gearln_instance (
Master :=,
Slave =,
Execute :=,
MC_GearIn RatioNumerator :=,
—|Master InGear — | RatioDenominator :=,
— Slave Busy[— L
— Execute CommandAborted— Acceleration "
FB |MC_Gearln|— RatioNumerator Emor|— | Deceleration :=,
— RatioDenominator ErrorlD — .
—Acceleration Jerk :=,
— Deceleration InGear =>,
— Jerk
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>
);
® Inputs
Data Setting Value
Name Function Tvoe (Default Timing for Updating
yp Value)
Arising edge of the
Execute input Execute starts | BOOL Tr(uFeallFszl)s € |-
the function block.
Gear ratio ﬁi?na;gf
. numerator* e ! When Execute shifts to
RatioNumerator DINT positive ;
between master Aumber or True and Busy is False.
and slave axis.
0(1)
Gear ratio
. . denominator* Positive When Execute shifts to
RatioDenominator between master UDINT number(1) | True and Busy is False.
and slave axis:
. Acceleration rate. Positive When Execute shifts to
Acceleration (Unit: user unit/s?) LREAL number(0) True and Busy is False.
. Deceleration rate. Positive When Execute shifts to
Deceleration (Unit: user unit/s?) LREAL number(0) True and Busy is False.
Jerk value. Positive When Execute shifts to
Jerk (Unit: user unit/s®) LREAL number(0) | True and Busy is False.

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

Name

Function

Data Type

Output Range (Default Value)

InGear

True if the
coupling was
successful.

BOOL

True/False(False)

Busy

True when the
instruction is
executed.

BOOL

True/False(False)

CommandAborted

True when the
instruction is
aborted.

BOOL

True/False(False)

Error

True when an
error occurs.

BOOL

True/False(False)

ErrorlD

Record the error
code when an
error occurs.

Refer to
Appendices for
error code
descriptions

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® When the slave axis reaches When Error shifts to True.
InG the target velocity and the When CommandAborted shifts
nisear coupling is successful. to True.
When the gear ratio changes.
® When the coupling is When Error shifts to True.
Busy processed. When CommandAborted shifts
to True.
® When MC_GearOut is When Execute changes to
executed. False.
® True when the instruction is If Execute is False and
aborted by another function CommandAborted shifts to
CommandAborted block. True, it will be True for only
® When this instruction is one period and immediately
aborted because of the shift to False.
execution of MC_Stop
instruction.
Error ® When an error occurs in the When Execute shifts from True
execution conditions or input to False. (Error code is
ErrorlD values for the instruction. cleared)
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B Timing Diagram

Execute

InGear

Busy

CommandAborted

Error |

) In-Outs

. Setting Value . .
Name Function Data Type (Default Value) Timing for Updating
Specifies
the .
Master | master | AXIS_REF_SM3* | AXIS_REF_SM3 | \ien Execute shits fo True
axis and Busy is False.
number.
Specifies
Slave the s!ave AXIS_REF_SM3* | AXIS_REF_SM3 When Exe_cute shifts to True
axis and Busy is False.
number.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

®  Function
B In MC_Gearln, slave axis will follow master axis to move at the Set Position.
B When Execute is True, The target speed of slave axis is the velocity of master axis
times gear ratio (Velocity * RatioNumerator / RatioDenominator)
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MC_Gearin

Execute

InGear

Busy

CommandAborted

Error

Velocity
1000

Master ™ --oo-eooiseeneieeos
500 / ,,,,,,,,,,,,, ;
Slave 0 :

B 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 e e e e e e o

/ Master
0

Ratio Numerator: Ratio Denominator = 2:1

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

Velocity

1000 f --------------------------

/ Master
0

-1000

B
Ratio Numerator: Ratio Denominator = -2:1

® Troubleshooting

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

®  Supported Products
B AX-308E, AX-8, AX-364E
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2.1.16 MC_GearOut

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

FB/FC | Instruction Graphic Expression ST language
MC_GearOut_instance (
Slave =,
g e Execute :=,
Slave Done
FB |MC_GearOut| —Execute Busy Done =>,
Error
ErrorlD Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Value
Name Function Data Type (Default Timing for Updating
Value)
Arising edge of the
Execute | input Execute starts BOOL Tr(uFea/::szl)s e -
the function block.
®  Outputs
Name Function Data Type Output Range (Default Value)
True when the gear
Done disconnection is BOOL True/False(False)
completed.
True when the
Busy instruction is BOOL True/False(False)
executed.
Error True when an error BOOL True/False(False)
occurs.
Record the error code
when an error occurs.
ErroriD Refer to Appendices SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
for error code
descriptions.

*Note: SMC_ERROR: Enumeration(Enum)
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B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® When the gear disconnection is ® When Execute changes to
completed. False.
e |f Execute is False and Done
Done shifts to True, Done will be

True for only one period and
immediately shift to False.

®  \When Error shifts to True.

U When | ®  When Done shifts to True.
Busy Execute changes to True. e \When Error shifts to True.
Error ® \When an error occurs in the
execution conditions or input values | ® When Execute shifts from True
for the instruction.(Error code is to False. (Error code is cleared)
ErrorlD
recorded)

B Timing Diagram

Execute

Done

Busy | ]

Error

) In-Outs

] Setting Value - .
Name Function Data Type (Default Value) Timing for Updating
Slave Slave axis AXIS_REF_SM3* | AXIS_REF_SM3 When Exepute shifts to True
number and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

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

Execute

Done

Busy

Error

Slave State Machine

Svnchronized motion(6)

Continuous_motion(5)

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

B The sequence for execution of the instructions related to electronic gear.

MC_Power

Rebuilds the gear relation

¥y

after modifying the

parameters while gear is
running

MC_Gearln

Builds gear relation

Y

Rebuilds gear relation after
disconnecting the gear

MC_GearOut

Disconnects gear relation

relation

!

® Troubleshooting

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

® Example

B The following example describes the corresponding motion state throughout the gear

operation via gear-related instructions.
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MC_GearIn_0

MC_MoveVelocity 0

MC_GearIn MC_MoveVelocity
10 EN ENO EN ENO——
SM Drive Virtual X —Master InGear — SM Drive Wirtual X —=Axis InVelocity—
SM_Drive Virtual_ Y —SSlave Busy — —|Execute Busy —
— Execute CommandAborted 1000 —Velocity CommandAborted —
2 —RaticNumerator Error — 2000 —Acceleration Error —
1 —RaticDenominator ErroriD 2000 —Deceleraticon ErroriD—
1000 — Acceleration 0 —Jerk
1000 —|Deceleration 1—Direction
0 —{Jerk

MC_Gearout_0

MC_GearOut
1| EN ENQ

SM Drive Virtual Y —slave Done —

—Execute Busy—

Error —

ErrorID—

MC_Stop_0
5 MC_Stop

11 EN ENO
SM_Drive_virtual X -—=iaxis Done
—Execute Busy
300 —Deceleration Error
0 —Jerk ErrorID
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Timing Diagram

Velocity

2000
1000
Slave

MC_MoveVelocity

Master

Execute

InVelocity

Busy

CommandAborted

Error

MC_Gearln

Execute

InGear

Busy

CommandAborted

Error

MC_Stop

Execute

Done

Busy

Error

MC_GearQut

Execute

Done

Busy

Error

Master State Machine

Slave State Machine

""""""""""""""""""""" /‘

continuous motion(5)

standstill(3)

synchronized motion(6)

stopping(2)

"—

standstill(3)

continuous motion(5)
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*

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.

€ [f 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 shifts 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.

®  Supported Products
B AX-308E, AX-8, AX-364E

2.1.17 MC_GearinPos

MC_GearlnPos commands position synchronization which is achieved over a defined region of
travel for both master and slave axis.

FB/FC

Instruction Graphic Expression ST language

FB

MC_GearlnPos_instance
(

Master :=,

Slave =,

Execute :=,
RatioNumerator :=,
RICLSSL e RatioDenominator :=,

—Master StartSync

e L MasterSyncPosition :=,

— Execute Busy

MC_GearInPOS —RatioNumerator CommandAborted S|aveSynCPOSiti0n =,

— RatioDenominator Error

—MasterSyncPosition ErrorlD H —
—{slavaSyncPosition MasterStartDistance :=,

B eyl gl AvoidReversal :=,
StartSync =>,

InSync =>,

Busy =>,
CommandAborted =>,
Error =>,

ErrorlD =>);

® Inputs
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. Data Setting Value . .
Name Function Type (Default Value) Timing for Updating
Arising edge of
Execute the input Execute BOOL True/False )
starts the (False)
function block.
Sjri;::gjor* Negative number, | When Execute
RatioNumerator DINT positive number | shifts to True and
between master :
; or 0(1) Busy is False.
and slave axis.
c?:sérfilggto* Positive number When Execute
RatioDenominator UDINT shifts to True and
between master or 0(1) :
X Busy is False.
and slave axis:
g’!{eﬁﬁgf %S(;t:;es Negative number, | When Execute
MasterSyncPosition are LREAL | positive number | shifts to True and
. or 0(0) Busy is False.
synchronized.
\?vﬁ\éﬁ ;c;sgfgsat Negative number, | When Execute
SlaveSyncPosition are LREAL | positive number | shifts to True and
. or 0(0) Busy is False.
synchronized.
:c\él)?ster Distance Negative number, | When Execute
MasterStartDistance o LREAL | positive number | shifts to True and
synchronization ,
or 0(0) Busy is False.
procedure.
Reversal is not When Execute
AvoidReversal BOOL | True/False(False) | shifts to True and
allowed. :
Busy is False.

*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)
True when the
StartSync synchronization BOOL True/False(False)
starts.
True when the
InSync synchronization BOOL True/False(False)
is ongoing.
True when the
Busy instruction is BOOL True/False(False)
executed.
CommandAborted | |'4€ When the BOOL True/False(False)
instruction is
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Name Function Data Type

Output Range (Default Value)

aborted.

True when an
Error BOOL
€rror occurs.

True/False(False)

Record the error
code when an
error occurs.
ErrorlD Refer to SMC_ERROR*
Appendices for
error code
descriptions.

SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True

Timing for Shifting to False

® \When master axis travels to

StartSync the start position.

When InSync shifts to True.
When Error shifts to True.

® When the synchronization
InSync between master and slave
axis is completed.

When CommandAborted shifts
to True.

When Error shifts to True.

e  After the synchronization
Busy begins.

When CommandAborted shifts
to True.

When Error shifts to True.

® \When MC_GearOut is
executed.

® True when the instruction is
aborted by another function
CommandAborted block.

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

When Execute changes to
False.

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

instruction.
Error ® When an error occurs in the When Execute shifts from True
execution conditions or input to False. (Error code is
ErrorlD values for the instruction. cleared)

B Timing Diagram
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Execute

StartSync r

InSync

Busy

CommandAborted

Error

) In-Outs

. Setting Value . .
Name Function Data Type (Default Value) Timing for Updating
Specifies
Master the mgster AXIS_REF_SM3* | AXIS_REF_SM3 When Exe_cute shifts to True
axis and Busy is False.
number.
Specifies
Slave the s!ave AXIS_REF_SM3* | AXIS_REF_SM3 When Exe_cute shifts to True
axis and Busy is False.
number.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

() Function

B Position where the master axis executes StartSync = MasterSyncPosition —
MasterStartDistance.

B 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 would not be able to run normally. Therefore, it is suggested to set
the master and slave axis operating under Modulo mode.

B 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 executes StartSync,
MasterSyncPosition and SlaveSyncPosition. After synchronizing complete, slave axis
will start to move by following master axis.

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

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

® Example

B The following example describes the corresponding motion state throughout the gear

operation via MC_GearInPos-related instructions.

MC_MoveVelocity O MC _GearInPos_0
te MC_MoveVelocity MC_GearInPos
i [ EN ENO EN ENO——
SM_Drive_Virtual X —=jAxis InVelocity |- SM_Drive_Virtual X —=Master StartSyncl-
—Execute Busy - SM Drive_Virtual Y -—=Slave InsSync—
300 —Velocity CommandAborted — —Execute Busy —
2000 —Acceleration Error — 1 —{RatioNumerator CommandAborted —
2000 —Deceleration ErrorID— 1 —RatioDenominator Error —
0 —Jerk 180 —MastersSyncPosition ErrorID—
1 —|Direction 50 — SlaveSyncPosition
50 —MasterStartDistance
LSE —AvoidReversal

MC_Gearout_0

S5 MC_GearOut
1 [ EN ENO——
SM Drive Virtual Y -—=S5lave Done —
—Execute Busy —
Error

ErrorID}

B Timing Diagram
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Position

0 .
Slave 1//'/[/
0 =

MC_MoveVelocity !
Execute

InVelocity :

Busy

CommandAborted :

Error

MC_GearinPos

Execute
StartSync i ? ’_

InSync

Busy :

CommandAborted :

Error

MC_GearOut i 5

Execute

Done |

Busy

Emor : !

E continucus iony(5) E
Master_StateMachine
standstll3 '

| synchronized motion{6)

Slave_StateMachine continucus motion(S)

standstill{3)

€ When Execute of MC_MoveVelocity shifts to True, the master axis starts to move.

€ When Execute of MC_GearlnPos shifts to True, it's waiting for master axis to reach
StartSync position.
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*

*

*

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

When both master and slave axis reach the synchronization position,
Outputs/inSync of MC_GearlnPos shifts to True and OutputsStartSync changes to
False.

When Execute of MC_GearOut shifts to True, the master and slave axis move
asynchronously, entering Continuous Motion state.

®  Supported Products
B AX-308E, AX-8, AX-364E

2.1.18 MC_Phasing

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_Phasi .
{Master s Donat PhaseShift :=,
— Slave Busy — Velocity :=,
—|Execute CommandAborted—
FB |MC_Phasing| — Phaseshift Errorf— Acceleration :=,
- — Velodty ErrorlD— L
| acesleration Deceleration :=,
— Deceleration Jerk =
— Jerk ’
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
® Inputs
Setting
. Data Value _— .
Name Function Type (Default Timing for Updating
Value)
A rising edge of the input
Execute Execute starts the BOOL True/False | _
! (False)
function block.
Negative
Phase shift amount number, .
PhaseShift between master and LREAL positive When Execute §h|fts to
e True and Busy is False.
slave axis number or
0(0)

107



AX Series-Standard Instructions Manual Chapter 2
Setting
- Data Value . .
Name Function Type (Default Timing for Updating
Value)
The max velocity of the Positive .
Velocity phase shiftamount | LREAL | numberor |J/hen Execute shifts to
: . True and Busy is False.
(Unit: user unit/s) 0(0)
The max acceleration of . ,
Acceleration the phase shift amount LREAL Positive When Execute §h|fts to
, ) number(0) | True and Busy is False.
(Unit: user unit/s?)
The max deceleration of . .
Deceleration | the phase shift amount LREAL Positive When Execute §h|fts to
) i number(0) | True and Busy is False.
(Unit: user unit/s?)
The max Jerk value of
; Positive When Execute shifts to
the phase shift amount
Jerk 8 LREAL number(0) | True and Busy is False.

(Unit: user unit/s®)

* 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

Name

Function

Data Type

Output Range (Default Value)

Done

True when
phasing
operation is
completed.

BOOL

True/False(False)

Busy

True when the
instruction is
executed.

BOOL

True/False(False)

CommandAborted

True when the
instruction is
aborted.

BOOL

True/False(False)

Error

True when an
€error occurs.

BOOL

True/False(False)

ErrorlD

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

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

* Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time
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Name Timing for Shifting to True Timing for Shifting to False
When the phasing operation | ®  When Execute changes to
is completed. False.
Done e |f Execute is False and Done
shifts to True, Done will be
True for only one period and
immediately shift to False.
When the phasing operation | ®  When Error shifts to True.
Busy is executed. ®  When CommandAborted
shifts to True.
When this instruction is ®  \When Execute changes to
aborted by another False.
instruction with the Buffer e If Execute is False and
CommandAborted Mode S?t ’_fo Abort.mg.l CommandAborted shifts to
When this instruction is True, it will be True for only
aborted because of the one period and immediately
execution of MC_Stop shift to False.
instruction.
Error When an error occurs in the e When Execute shifts from True
execution conditions or input to False. (Error code is
ErroriD values for the instruction. cleared)

B Timing Diagram

Execute

Done

Busy

Command Aborted

Error

() In-Outs

] Setting Value - :
Name Function Data Type (Default Value) Timing for Updating
Specifies
Master the m_aster AXIS_REF_SM3* | AXIS_REF_SM3 When Exgcute shifts to True
axis and Busy is False.
number.
Siave | theslave | AXIS_REF_SM3* | AXis_REF_smia | When Execute shifs to True
eaii:\/e - - - - and Busy is False.

109




AX Series-Standard Instructions Manual Chapter 2

] Setting Value . :
Name Function Data Type (Default Value) Timing for Updating

number.

* Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

o Function

B When Execute shifts 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.

B 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 i - /\’

4

continuous motion(5)

Master State Machine

synchronized motion (6)

Slave State Machine

standstill(3)

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

€ When MC_Phasing is executed, the state of slave axis will remain as Synchronized
motion.

€ When executes MC_Phasing before establishing gear relationship between the
master and slave axis, the slave axis will be directly synchronized with the master
axis and both move based on the gear ratio which is 1:1.

€ When the slave axis executes MC_Phasing, it can be aborted by other single-axis
function blocks and the synchronous relationship will be disconnected.

® Troubleshooting

B 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

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

MC_GearIn_0 MC_MoveVelocity 0
E MC_GearIn MC_MoveVelocity
1 EN ENO EN ENO——
SM_Drive_Virtual X —=Master InGear — SM_Drive_virtual X —=Axis InVelocity —
SM Drive Virtual Y -HsSlave Busy — —|Execute Busy —
—Execute CommandAborted — 100 —Velocity commandAborted —
1 —RatioNumerator Error — 100 —Acceleration Error -
1 —RatioDenominator ErroriD~— 100 —Deceleration ErrorID
1000 —Acceleration 0 —Jerk
1000 —{Deceleration 1 —Direction
0 —Jerk
MC_Phasing_0
MC_Phasing
EN - ENO——
SM_Dr-ive_\Iirtua 1_X —=Master Done |—
SM Drive Virtual ¥ —S5lave Busy —
—|Execute CommandAborted —
-100 —{Phaseshift Error -
500 —Velocity ErrorID[
500 —Acceleration
500 —|Deceleration
0 —Jerk
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B Timing Diagram

MC_MoveVelocity

Execute

Invelocity

Command Aborted

MC_Gearin

Execute

InGear

Busy

Command Aborted

MC_Phasing

Execute

Done

Busy

Position
Master
Slave

[}
Velocity
Master
100

Slave R S
0 W

continuous_motion(5)

Master State Machine

: synchronized motion(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 shifts to True, the relationship between the two axes
will be disconnected. MC_Phasing shifts the phase of the slave axis by the
specified PhaseShift value.

When the slave axis reaches the specified value, Done of MC_Phasing shifts to
True and the Busy output is reset.

®  Supported Products
B AX-308E, AX-8, AX-364E
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2.2 Administrative Motion Control Instructions

Administrative motion control instructions refer to the actions of configuring corresponding setting
and retrieving relating information made for drivers, which would not cause actual displacement
of motors. 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, please refer to section
7.4 in AX-3 Series Operational Manual.

2.2.1 MC_Power

MC_Power enables or disables the specific axis.

FB/FC | Instruction Graphic Expression ST language
MC_Power _instance (
Axis =,
Enable :=,
MC_Power bRegulatorOn:=,
:EA;:Lble bRegulator Reasl*;?;l:z bDriveStart :=,
FB MC Power|— bRegulatorOn bDriveStartRealState Status =>,
- — bDriveStart Busy
erorl— | DRegulatorRealState =>,
o0 | pDriveStartRealState =>,
Busy =>,
Error =>,
ErrorID =>);
[ Inputs
Name Function e Seifing velus Timing for Updating

Type (Default Value)

Arising edge of the input
Enable Execute starts the BOOL | True/False(False) | -
function block.

Only when

bRegulatorOn Enables the power BOOL | True/False(False) Enable=True

Controls the QuickStop Only when

bDriveStart BOOL | True/False(False)

mechanism. Enable=True.
®  Outputs
Name Function Data Type Output Range (Default Value)
Status Th.e _specific BOOL True/False(False)
axis is ready
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Name

Function

Data Type

Output Range (Default Value)

to be moved
by the
function
blocks.

bRegulatorRealState

The power is
turned ON.

BOOL

True/False(False)

bDriveStartRealState

Quick stop
function is
applicable
on the
device.

BOOL

True/False(False)

Busy

Function
block is
operating.

BOOL

True/False(False)

Error

Errors occur
in function
block.

BOOL

True/False(False)

ErrorlD

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

SMC_ERROR*

SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e When Enable is true upon e When Enable is true, as
detection of rising edge for both well as
bRegulatorRealState and bRegulatorRealState or
Status bDriveStartRealState. bDriveStartRealState
shifting to False.
® When Error shifts to True.
® When Enable is true upon ® When Enable is true, as
detection of rising edge for well as
bRegulatorRealState bRegulatorRealState. bRegulatorRealState
being falling edge.
® When Error shifts to True.
® When Enable is true, as well as ® When Enable is true, as
both bRegulatorRealState and well as
bDriveStartRealState being bRegulatorRealState or
bDriveStartRealState True. bDriveStartRealState
shifting to False.
®  When Error shifts to
True.
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Name Timing for Shifting to True Timing for Shifting to False
® When Enable shifts to true ® \When Enable shifts to
False.
Busy e When Error shifts to
True.
Error ® When errors occur in the
executing conditions or the input | ®  \When errors are moved.
ErrorlD values.
B Timing Diagram
Enable
bRegulatorOn
bDriveStart J
Busy
Status
bRegulatorRealStatus
bDriverStartStatus
® In-Outs
. Setting Value . :
Name Function Data Type (Default Value) Timing for Updating
Axis Refere_nce to AXIS_REF _SM3* | AXIS_REF_SM3 When Enable shifts to
axis. True.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

® Function
When Enable is True, bRegulatorOn and bDriveStart are effective.

When Enable, bRegulatorOn and bDriveStart are True, Status shifts to True and
nAxisState shifts to standstill.

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

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

Timing Diagram
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standstill(3)

nAxisState |s_tomg)_|

power off(0)

Enable

bRegulatorOn

bDrive Start

Busy | !

Status

bRegulatorRealStatus

bDriverStartStatus

® Troubleshooting
B [f an error occurs while executing the instruction or the axis is in Errorstop state,
Error shifts to True and the axis will be decelerated to a stop. You can refer to
ErrorID (Error Code) to address the problem.

® Example:
B Example1: The following example explains the movement of a moving axis when
bRegulatorOn of MC_Power shifts to False.

a

MC_Fower 0

TRUE MC Power
11 EN a ENO——
SM Driwve ETC Delta ASDA A2 —Snxis Status —
—Enable bRegulatorRealState —
—|bRegulatorOn bDriveStartRealState —
—bDriveStart Busy —
Error —
ErrorID—
MC_MoveVelocity_0
TRUE MC MoveVelocity
11 EN a ENO——
SM Driwve ETC Delta ASDA A2 —Snxis InVelocity [~
—Execute Busy [—
1 —|Velocity CommandAborted [~
10 —Rcceleration Error—
10 —Deceleration ErrorID—
0 —Jerk
1 —|Direction

B Timing Diagram
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Position
1]

Velocity
0

Acceleration
0

MC_Power
Enable

bRegulatorOn
bDriveStart

Status
bRegulatorRealState

bDriveStartRealState

MC_MoveVelocity

Execute

InVelocity

Busy

Command Aborted

Error

State Machine

«continuous motion(S)

: standstill(3)

errorstop(1)

*

Shift bRegulatorOn of MC_Power from True to False while the axis is moving so
as 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.

B Example2: Continue with the example 1, the following example explains the movement

of a moving axis when bDriveStart of MC_Powers shifts to False.
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B Timing Diagram

Position

Velocity /
0

Acceleration ﬂ
[1]

MC_Power
Enable

bRegulatorOn

bDriveStart

Status

bRegulatorRealState

bDriveStartRealState

MC_MoveVelocity

Execute

InVelocity

Busy

Command Aborted

Error

continuous mation(5)

standstill(3) [
State Machine stopping(2)

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

€ CommandAbort shifts to True and aborts MC_MoveVelocity, while the axis state
swiches from continuous_motion to stopping.

®  Supported Products
B AX-308E, AX-8, AX-364E
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2.2.2 MC_SetPosition

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 :=,
MC_SetPosition Position :=
— Axis Daone 7
FB MC_SetPosition | Execute Busy— | Mode :=,
—Pasition Error
—Mode ErrorlD Done =>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Data Setting Value
Name Function T (Default Timing for Updating
ype
Value)
Arising edge of the input
Execute | Execute starts the function | BOOL True/False -
(True)
block.
Positive
Axi iti number, .
Position XIS pC')SI on , LREAL negative When Execute .Sh'fts to
(User-defined unit) AuMber or True and Busy is False.
0(0)
Specify relative position True/False When Execute shifts to
Mode (True) or absolute BOOL ;
o (False) True and Busy is False.
position(False)
®  Outputs
Name Function Data Type Output Range (Default Value)
Done True v_vhen f'”'sr.“?s . BOOL True/False(False)
coordinate modification.
Busy True when _the . BOOL True/False(False)
instruction is executing.
Error True when an error BOOL True/False(False)
occurs.
Erorip | Record the ermor code | gyio ERROR* | SMC_ERROR(SMC_NO_ERROR)
when an error occurs.
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Name Function Data Type Output Range (Default Value)

Refer to Appendices for
error code descriptions.

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e When the modification to|® When Execute shifts from True
coordinate is completed. to False.
D e |f Execute is False and Done
one shifts to True, Done will be True
for only one period and
immediately shift to False.
® When Execute is rising edge | ® When Done shifts to True.
Busy triggered. e When Error shifts to True.
Error e When an error occurs in the .
execution conditions or input * }[/Vf::eT Eercute sh(l;‘ts_frolm Tru de
ErrorlD values for the instruction. o False.(Error code is cleared)

® Timing Diagram

Execute

Done

Busy

Error

) In-Outs

] Setting Value _— .
Name Function Data Type (Default Value) Timing for Updating
Axis Refere_nce AXIS_REF_SM3* | AXIS_REF_SM3 When Executg shifts to
to axis. True and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

[ ) Function

B When configure the parameters of axis position via MC_Position, there’s no
displacement made by axis itself but instead only the coordinate system moves.

B To avoid possible position jumps occur to the slave axis, you should avoid executing
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MC_SetPosition to the synchronized master axis, or discontinuous jumps in velocity
would exists in the slave axis.

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

® Troubleshooting

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

® Example

B Example1: Demonstrate the condition of executing MC_MoveAbsolute while using
MC_SetPosition to change the coordinate system under relative mode.

MC_MoveAbsolute U

MC MoveAbsolute
i | EN - ENO—

SM Drive Virtual —Axis Done —
El —{Execute Busy
5000 —Position CommandAborted —
1000 —{Velocity Error
800 —Acceleration ErrorID

500 —Deceleration

5000 —jJerk
1 —Direction

MC SetPosition 0

MC_SetPosition |
1 | EN ENO+——
SM Drive Virtual —=Axis Done
E2 —Execute Busy r—
1000 —{Position Error —
E —4Mode ErrorID -
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Timing Diagram

0

Velocity
0

MC_MoveAbsolute
Execute

Done

Busy

CommandAborted

MC_SetPosition
Execute

Done

Busy

. 3135 .-
Position 2;3z

B

—
|

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

€ When detect a rising edge of Execute of MC_SetPosition, the new location of the
axis would be 3135 after adjusting the coordinate system, which the axis was

originally located at 2135.

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

B Example2: Demonstrate the condition of executing MC_MoveAbsolute while using

MC_SetPosition to change the coordinate system under absolute mode.
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MC SetPosition O

TRUE MC SetPosition
11 EN ENO——
SM Driwve Virtual —SAxis Done
—Execute Busy [~
1000 —(Pogition Error —
FLLSE —Mpde ErrorID

MC Movelbsolute O

TRUE MC MoveAbsolute
11 EN B ENO——
SM Driwve Virtual —SAxis Done [
—Execute Busy [~
3000 —Position Commandaborted —
1000 —Velocity Error
BOQ —Acceleration ErrorID —
500 —{Deceleration
5000 —Jerk
1 —Direction

B Timing Diagram

- 23
Position g -
0

Velocity

MC_MoveAbsolute

Execute

Done

Busy

CommandAborted

MC_SetPosition

Execute

Dane

Busy

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

€ When detect a rising edge of Execute of MC_SetPosition, the new location of the
axis would be 1000 after adjusting the coordinate system by moving a distance of
1123, which the axis was originally located at 2123.

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

B Example3: Demonstrate the condition of executing MC_MoveRelative while using
MC_SetPosition to change the coordinate system under relative mode.

MC_MoveRelative_ 0O

TRUE MC MoveRelative
11 EN B END
S5M Driwve Virtual —axis Done [~
—Execute Busy [—
3000 —Distance Commandaborted —
1000 —Velocity Error —
B00 —Acceleration ErrorID—
500 —Deceleration
5000 —Jerk

MC SetPosition O

TRUE MC SetPosition
11 EN ENO——
5M Drive Virtual —axis Done [~
—Execute Busy [—
1000 —Pogition Error —
TRUE Mode ErrorID—
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® Timing Diagram

Velocity

MC_MoveRelative

Execute

Daone

Busy

CommandAborted

MC_SetPosition

Execute

Done

Busy

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

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

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

®  Supported Products
B AX-308E, AX-8, AX-364E
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2.2.3 MC_ReadParameter
MC_ReadParameter reads a value of a specific axis parameter.
FB/FC Instruction Graphic Expression ST language
MC_ReadParameter_instance
(
Axis =,
MC_ReadParameter Enable =
:E:i:ble ‘;‘5‘; ParameterNumber :=,
FB MC_ReadParameter —{ParameterNumber ErrE(;rr:igDr Valid =>,
Value Busy :>,
Error =>,
ErrorlD =>,
Value =>);
[ Inputs
Data Setting Value
Name Function T (Default Timing for Updating
ype
Value)
Execute the True/False
Enable function block. | BOOL (False) )
Positive When Enable is detected
Number of the number, to be rising edge.
ParameterNumber | parameter to be DINT negative
read. number or
0(0)
® 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.
True when the function
Busy block is being executed. BOOL True/False(False)
Error True when an error BOOL True/False(False)
occurs.
ErrorID | Error codes. SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Value Value of the parameter to LREAL*2 Positive number, negative number
read. or 0(0)
*Note: SMC_ERROR: Enumeration(Enum)
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B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® When Enable is rising edge ® \When Enable shifts from True to
. triggered. False.
Valid ® When the parameter to read ® When Erroris rising edge.
exists.
® When Enable is rising edge ® When Enable shifts from True to
B triggered. False.
usy ® When the parameter to read ®  When Erroris rising edge.
exists.
Error ® When an error occurs in e When Execute shifts from True to
executing conditions or input .
False.(Error code is cleared)
ErrorlD values.
® When Valid is True and there'’re ® When Valid is False and stop
Value ongoing updates. updating.

® Timing Diagram

Enable

Valid

Busy

Error

Value

i i

H i

H i

H 1

1 1

I I
v

1cycle

*Note: Data = parameter’s value. 1 cycle = one task period

[ ) In-Outs

Name Function Data Type SEHiing VIO (Dol Timing for Updating
Value)
Axis | Referenceto | s REF M3 | AxIS_REF _sm3 | YVhen Enablels
axis. rising edge.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

() Function

B How to use MC_ReadParameter 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.
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€ 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. Please 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);

B To read axis parameters, you’lll need to enter the parameter number of
AXIS_REF_SM3(FB) to ParameterNumber input.

® Troubleshooting

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

® Example

B 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
:‘I'-_E MC ReadParameter
SM Drive ETC Delta ASDA A2 —Axis Valid
Enable Busy
ParameterNumber ParameterNumber Error
Errortp (- [SHC_NO_ERE]
Valus
TFI’-'E EXECUTE
4| //usiDatalength : Number of bytes (1,2,4) to be written.
ParameterNumber := - DWORD_TO_DINT (SHL(TC DWORD(4), 24)+ SHL(TO_DWORD[1646064), B) + 0);

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

B The following figure shows the information related to the parameters of object 0x6064.

Object 6064: Position actual value
INDEX 6064,
Name Position actual value
Object Code VAR
Data Type INTEGER32
Access RO
PDO Mapping Yes
Value Range INTEGER32
Default Value 0
Comment S47 - PUU
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®  Supported Products
B AX-308E, AX-8, AX-364E
2.2.4 MC_WriteParameter
MC_WriteParameter writes a value to a specific parameter.
FB/FC Instruction Graphic Expression ST language
MC_WriteParameter_instance(
Axis =,
Execute :=,
iw MC_WriteParameter . ParameterNumber :=,
FB |MC_WriteParameter|—feate . Dy | Value :=,
—Value ErrorlD Done :>,
Busy =>,
Error =>,
ErrorlD =>);
[ Inputs
Setting
: Data Value _— .
Name Function Type (Default Timing for Updating
Value)
Execute the True/False
Execute function block. BOOL (False) )
Positive
Number of the number, .
ParameterNumber parameter to be DINT negative When Execute .Sh'fts to
; True and Busy is False.
written. number or
0(0)
Positive
. number, .
Value Value to be written LREAL negative When Execute _shlfts to
to the parameter. True and Busy is False.
number or
0(0)
®  Outputs
Name Function Data Type Output Range (Default Value)
Done True if the value is written BOOL True/False(False)
successfully.
True when the function
Busy block is being executed. BOOL True/False(False)
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Name Function Data Type Output Range (Default Value)
Error True when an error BOOL True/False(False)

occurs.
Record the error code
hen an error occurs.
ErrorlD W u SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices for
error code descriptions.

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® When the value is written successfully. ® When Execute shifts from True
Done to False.
When Execute is rising edge triggered. When Done shifts to True.
Busy When the value is being written to the When Error shifts to True.
parameter.
Error | ® When_an error occurs in the execution e When Execute shifts from True
conditions or input values for the .
) . to False.(Error code is cleared)
ErrorlD instruction.

B Timing Diagram

Execute

Done

Busy

Error

) In-Outs

] Setting Value - .
Name Function Data Type (Default Value) Timing for Updating
Axis Refere.nce AXIS_REF_SM3* | AXIS_REF_SM3 When Exe_cute shifts to True
to axis. and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

® Function
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B How to use MC_ReadParameter 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. Please 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 ErrorID (Error Code) to address the problem.

® Example

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

UL EXECUTE

TRUE

T

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

ParameterNumber := - DWORD TO DINT (SHL(TC_DWORD({1), 24)+ SHL(TO DWORD(16£6060), B) + 0):

MC WriteParameter 0

MC_WriteParameter

5M_Drive ETC Delta ASDA AZ —Haxis

ParemeterNumber | -23053248 ParameterNumber Error

£2 IEESl—Execute

6 —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 to 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
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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

®  Supported Products
B AX-308E, AX-8, AX-364E

2.2.5 MC_ReadBoolParameter

MC_ReadBoolParameter reads the value of a specific Boolean parameter.

FB/FC Instruction Graphic Expression ST language

MC_ReadBoolParameter_instance(
Axis :=,

Enable :=,

WC_ReadBoolParameter ParameterNumber :=,

i Axis Valid

FB |MC_ReadBoolParameter| suumna Ef“m Valid =>,
2= Busy =>,
Error =>,
ErrorID =>,

Value =>);

[ Inputs
. Data Setting Value . .
Name Function Timing for Updatin
Type | (Default Value) U SRR
Execute the
Enable function BOOL | True/False(False) | -
block.
Number of . When Enable shifts
the specific Positive number, from False to True
ParameterNumber DINT negative number )
Boolean
or 0(0)
parameter
®  Outputs
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Name Function Data Type Output Range (Default Value)
True when the
) parameter to read exists
Valid and can be further BOOL True/False(False)
processed.
True when the function
Busy block is being executed. BOOL True/False(False)
Error | [TU€ When an error BOOL True/False(False)
occurs.
ErrorlD | Error codes. SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Value | Yalue of the parameter BOOL True/False(False)
to read.
*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

ongoing updates.

Name Timing for Shifting to True Timing for Shifting to False
¢ When Enable is rising edge When Enable shifts from True to
) triggered. False
Valid ®  When the parameter to read ’ L
. When Error is rising edge.
exists.
¢ When Enable is rising edge When Enable shifts from True to
B triggered. False
usy ® \When the parameter to read ' o
. When Error is rising edge.
exists.
Error ¢ When an error occurs in When Execute shifts from True
executing conditions or input to False.(Error code is cleared)
ErrorlD values.
Value e When Valid is True and there're When Valid is False and stop

updating.
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B Timing Diagram

Enable

Valid

Busy

Error

Value | W .‘

1cyele!

[ ) In-Outs

- Setting Value _ .
Name Function Data Type (Default Value) Timing for Updating
Axis Reference | \vis REF SM3* | AXIS_REF_sm3 | When Enable shifts
to axis. to True.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

() Function

B 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. Please 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);

B For operation example, please refer to the example in MC_ReadParameter.

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

® Troubleshooting

W 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.

® Supported Products
B AX-308E, AX-8, AX-364E
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2.2.6 MC_WriteBoolParameter

MC_WriteBoolParameter writes a Boolean value to a specific parameter.

FB/FC Instruction Graphic Expression ST language
MC_WriteBoolParameter_instance(
Axis =,
Execute :=,
. g MC_WriteBoolParameter ) ParameterNumber =,
FB MC_WriteBool |“A= ami- | Value =,
Parameter — ParametarNumber Error
— Value ErrorlD Done :>,
Busy =>,
Error =>,
ErrorlD =>);
® Inputs
Setting
: Data Value . .
Name Function Type (Default Timing for Updating
Value)
Execute the True/False
Execute function block. BOOL (False) |~
Positive
Number of the number, | when Execute shifts to
ParameterNumber paramt_ater to be DINT negative | True and Busy is False.
written. number or
0(0)
Boolean value to be i
c True/False | When Execute shifts to
Value written to the BOOL (False) True and Busy is False.
parameter.
®  Outputs
Name Function Data Type Output Range (Default Value)
True if the Boolean value
Done is written successfully. BOOL True/False(False)
True when the function
Busy block is being executed. BOOL True/False(False)
Error | 1Tue When an error BOOL True/False(False)
occurs.
ErroriDp | Record the ermor code | g\ io EproR« | SMC_ERROR(SMC_NO_ERROR)
when an error occurs.
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Name Function Data Type Output Range (Default Value)
Refer to Appendices for
code descriptions.
*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
When the value is written When Execute shifts from True
Done successfully. to False.
When Execute is rising edge When Done shifts to True.
B triggered. When Error shifts to True.
usy When the value is being written
to the parameter.
Error When an error occurs in the When Execute shifts from True
execution conditions or input .
; ; to False.(Error code is cleared)
ErrorlD values for the instruction.

B Timing Diagram

Execute

Done

Busy

Error

) In-Outs

Timing for Updating

. Setting Value
N Funct Data T
ame unetion aa lype (Default Value)
. Reference
Axis . AXIS_REF_SM3* | AXIS_REF_SM3
to axis.

When Execute shifts to True
and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

® Function

®m 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 desired object to the left for 24 bits.
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€ 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. Please 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);

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

B For operation example, please refer to the example in MC_WriteParameter.

® Troubleshooting

B 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.

®  Supported Products
B AX-308E, AX-8, AX-364E

2.2.7 MC_ReadActualPosition

MC_ReadActualPosition reads the current axis position.

FB/FC Instruction Graphic Expression ST language
MC_ReadActualPosition_instance(
Axis =,
; Enable :=,
1Axis 5 Valid V I'd =>,
FB |MC_ReadActualPosition| s | V9l
imer | Busy =>,
Error =>,
ErrorlD =>,
Position => );
[ Inputs
Setting
. Data Value - .
Name Function Type (Default Timing for Updating
Value)
Execute the True/False
Enable function block. BOOL (False) )
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® 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.
True when the function
Busy block is being executed. BOOL True/False(False)
Error True when an error BOOL True/False(False)
occurs.
Record the error code
when an error occurs.
ErrorlD | Refer to Appendices for | SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
error
code descriptions.
Position The current position of LREAL Positive number, negative number

axis

or 0(0)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

ongoing updates.

Name Timing for Shifting to True Timing for Shifting to False
* When Enable is rising edge When Enable shifts from True to
Vali triggered. False
alid e When the parameter to read ' o
. When Error is rising edge.
exists.
*  When Enable is rising edge When Enable shifts from True to
triggered. False
Busy ® When the parameter to read ’ Co
. When Error is rising edge.
exists.
Error * When an error occurs in When Execute shifts from True
executing conditions or input to False.(Error code is cleared)
ErrorlD values.
» ® When Valid is True and there’re When Valid is False and stop
Position

updating.
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® Timing Diagram

Enable

Valid

Busy

Error

) In-Outs

] Setting Value - .
Name Function Data Type (Default Value) Timing for Updating
Axis Refere_nce to AXIS_REF_SM3* | AXIS_REF_SM3 When Enable shifts to
axis. True.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

® Function

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

Enable

Valid

Busy

Error

Position

fActPosition

—
-

B While using MC_ReadActualPosition, OD 0x6064(Actual position) must be mapping to
TxPDO so as to read the actual position of the servo. If not, the values read by the
function block would be 0.
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w| 16#1A01 2nd TxPDO Mapping
Status Word LINT 16%6041:00
Position actual value DINT 166064:00

® Troubleshooting

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

®  Supported Products
B AX-308E, AX-8, AX-364E

2.2.8 MC_ReadActualVelocity

MC_ReadActualVelocity reads the actual axis velocity value.

FB/FC

Instruction

Graphic Expression

ST language

MC_ReadActualVelocity_instance(
Axis =,

_ MC_ReadActualVelocity _ Enable :=,
MC_ReadActual| —enie el | Valid =>,
FB i Error
VelOClty ErrorID BUSy =>,
Velodty Error :>,
ErrorlD =>,
Velocity =>);
[ Inputs
Setting
. Data Value _— .
Name Function Type (Default Timing for Updating
Value)
Execute the True/False
Enable function block. BOOL (False) )
® Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter
Valid | toread exists and can be BOOL True/False(False)
further processed.
True when the function
Busy block is being executed. BOOL True/False(False)
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Name Function Data Type Output Range (Default Value)
Error True when an error BOOL True/False(False)

occurs.
Record the error code
when an error occurs.

ErrorlD | Refer to Appendices for | SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
error
code descriptions.

Velocity Th.e current velocity of LREAL Positive number, negative number
axis. or 0(0)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® When Enable is rising edge e When Enable shifts from True to
i triggered. False
Valid ® When the parameter to read . When. Erroris rising edge
exists. g edge.
* When Enable is rising edge ®  When Enable shifts from True to
B triggered. False
usy ®  When the parameter to read ' .
. ® When Error s rising edge.
exists.
Error * \é\)/gizt?nn egé?\:jﬁg;#gsolrnin ut e When Execute shifts from True
9 P to False.(Error code is cleared)
ErrorlD values.
, ® When Valid is True and there’re ® When Valid is False and stop
Velocity

ongoing updates.

updating.

® Timing Diagram

Enable

Valid

Busy

Error
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() In-Outs

. Setting Value - .
Name Function Data Type (Default Value) Timing for Updating
Axis Refere_nce AXIS_REF_SM3* | AXIS_REF_SM3 When Enable shifts to
to axis. True.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

() Function

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

Enable

Valid

Busy

Error

Velocity ﬁ
0

fActVelocity _/ _
0

B 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 UINT 16%6041:00
Position actual value DINT 166064:00
Velocity actual value DINT 16#606C:00

B |f 0x606C is not mapping to TxPDO, the actual velocity of the servo would be
calculated based on OD 0x6064(Actual position).

® Troubleshooting

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

®  Supported Products
B AX-308E, AX-8, AX-364E
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2.2.9 MC_ReadActualTorque
MC_ReadActualTorque reads the actual torque value of axis.
FB/FC Instruction Graphic Expression ST language
MC_ReadActualTorque_instance
(
Axis =,
[ MC_ReadActualTorque vt Enable =,
FB |MC_ReadActualTorque| ~“** ol | Valid =>,
Twael | Busy =>,
Error =>,
ErrorlD =>,
Torque =>);
® Inputs
Setting
. Data Value - .
Name Function Type (Default Timing for Updating
Value)
Enable Execute the function BOOL True/False )
block. (False)
®  Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter
Valid | toread exists and can be BOOL True/False(False)
further processed.
True when the function
Busy block is being executed. BOOL True/False(False)
Error True when an error BOOL True/False(False)
occurs.
Record the error code
when an error occurs.
ErrorlD | Refer to Appendices for | SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
error
code descriptions.
Torque | The actual torque of axis. LREAL Positive number or 0(0)
*Note: SMC_ERROR: Enumeration(Enum)
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B Output Updating Time

Name

Timing for Shifting to True

Timing for Shifting to False

Valid

When Enable is rising edge
triggered.

When the parameter to read
exists.

When Enable shifts from True to
False.

When Error is rising edge.

Busy

When Enable is rising edge
triggered.

When the parameter to read
exists.

When Enable shifts from True to
False.

When Error is rising edge.

Error

ErrorlD

When an error occurs in
executing conditions or input
values.

When Execute shifts from True
to False.(Error code is cleared)

Torque

When Valid is True and there're
ongoing updates.

When Valid is False and stop
updating.

® Timing Diagram

Enable

Valid

Busy

Error

Value

i i

i i

' '

] ]

i i

i :
Data

1cycle

) In-Outs

] Setting Value . :
Name Function Data Type (Default Value) Timing for Updating
Axis Refere.nce to AXIS_REF_SM3* | AXIS_REF_SM3 When Enable shifts to
axis. True.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

®  Function

B The torque value read by MC_ReadActualTorque is the value of fActTorque in

AXIS_REF_SMa3.

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

W 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.

Supported Products
B AX-308E, AX-8, AX-364E

2.2.10 MC_Reset

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

FB/FC Instruction Graphic Expression ST language
MC_Reset_instance (
Axis =,
_ MC_Reset Execute :=,
— Axis Done
FB MC_Reset  |—Exeqte Eausv Done =>,
mor
ErrorlD BUSY =>,
Error =>,
ErrorlD =>);
® Inputs
Setting Value
Name Function Data Type Timing for Updatin
tnet yp (Default Value) ming pcating
Arising edge
of the input
Execute True/False
Execute | giarts the BOOL (False) )
function
block.
® Outputs
Name Function Data Type Output Range (Default Value)
Errors are cleared and
Done | the status changes to BOOL True/False(False)
Standstill or Disabled.
Busy True_when the instruction BOOL True/False(False)
is being executed.
Error True when an error BOOL True/False(False)
occurs.
ErroriD | R8cord the error code | g1 ERrrOR* | SMC_ERROR(SMC_NO_ERROR)
when an error occurs.
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Name

F

unction Data Type

Output Range (Default Value)

Refer to Appendices for

error

code descriptions.

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® When complete clearing axis- | ®  When Execute shifts from True
related errors. to False.
D e [f Execute is False and Done
one shifts to True, Done will be True
for only one period and
immediately shift to False.
® When Execute is rising edge | ® When Done shifts to True.
Busy triggered. ®  When Error shifts to True.
Error ® When an error occurs in the ,
execution conditions or input * }[NI?:er; Eercute sh:jfts_frolm Trude
ErrorlD values for the instruction. o False.(Error code is cleared)
® Timing Diagram
Execute
Done
Busy r
Error
® In-Outs
] Setting Value . .
Name Function Data Type (Default Value) Timing for Updating
Axis Refere.nce AXIS_REF_SM3* | AXIS_REF_SM3 When Exe_cute shifts to True
to axis. and Busy is False.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

®  Function
B 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
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Disabled.

MC_Reset
Execute

Done

Busy

Error

standstill(3)

State Machine

ErrorStop(1)

B 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.

B 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

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

®  Supported Products

B AX-308E, AX-8, AX-364E
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2.2.11 MC_ReadStatus
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 Validf— Error =>,
—Enable Busy—
Eror— | ErrorlD =>,
ErrorlD—
e Disabled=>,
rrorstop —
Stappinz - Errorst0p=>,
FB |MC_ReadStatus Standstill— .
- DiscreteMotionf— Stoppl r'lg—>,
ContinuousMotion— .
SynchronizedMation [~ StandStill=>,
cmmntﬁgnc'ﬂ?': DiscreteMotion=>,
Acceleratingf—

Decelerating|
FBErrorOcrured

ContinuousMotion=>,
SynchronizedMotion=>,
Homing=>,
ConstantVelocity=>,
Accelerating=>,
Decelerating=>,
FBErrorOccured=> );

[ Inputs
Data Setting Value
Name Function T (Default Timing for Updating
ype
Value)
Enable Execute the function BOOL True/False )
block. (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 executed.
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Name Function Data Type Output Range (Default Value)
Error True when an error BOOL True/False(False)
occurs.
Record the error
code when an error
occurs.
SMC_ERROR | SMC_ERROR(SMC_NO_ERR
ErrorlD Refer to *1 OR)
Appendices for
error code
descriptions.
Disabled Please refer to BOOL True/False(False)
SMC_AXIS_STATE
*2 :
Errorstop for axis state BOOL True/False(False)
descriptions.
Stopping BOOL True/False(False)
Stand$Still BOOL True/False(False)
DiscreteMotion | Please refer to BOOL True/False(False)
SMC_AXIS_STATE
ContinuousMotion | *2for axis state BOOL True/False(False)
SvnchronizedMot descriptions.
yne roc:\rl]ze ot BOOL True/False(False)
Homing BOOL True/False(False)
True when the axis
ConstantVelocity | moves at a BOOL True/False(False)
constant speed.
Accelerating | Tu€ when the axis BOOL True/False(False)
accelerates.
Decelerating True when the axis BOOL True/False(False)
decelerates.
FBErmorOccured | |TU€ When an error BOOL True/False(False)
occurs.
*Note:

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

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
y When Enable is rising edge | o When Enable shifts from True
Valid triggered. to False
¢ When the parameter to read | When E}roris rising edae
exists. g edge.
Busy ® When Enable is rising edge * Ygizr;sgnab le shifts from True
triggered. ® When Erroris rising edge.
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Name Timing for Shifting to True Timing for Shifting to False
Error * When an error oceurs In When Execute shifts from True
executing conditions or .
) to False.(Error code is cleared)
ErrorlD input values.

® When the axis is in

When the axis is not in

Stopping state.

Disabled Disabled state. Disabled state.
® When the axis is in When the axis is not in
Errorstop Errorstop state. Errorstop state.
. ® When the axis is in When the axis is not in
Stopping

Stopping state.

. ® When the axis is in
Standstill StandStill state.

When the axis is not in
StandStill state.

® When the axis is in Discrete

DiscreteMotion Motion state.

When the axis is not in Discrete
Motion state.

® When the axis is in

ContinuousMotion Continuous Motion state.

When the axis is not in
Continuous Motion state.

® When the axis is in

SynchronizedMotion Synchronized Motion state.

When the axis is not in
Synchronized Motion state.

® When the axis is in Homing

Homing state.

When the axis is not in Homing
state.

® \When the axis moves at a

ConstantVelocity constant speed.

When the axis moves at a non-
constant speed.

® When the axis moves with

Accelerating acceleration.

When the axis moves without
acceleration.

® \When the axis moves with

Decelerating deceleration.

When the axis moves without
deceleration.

FBErrorOccured ® When errors exist.

When errors are cleared.

[ ) In-Outs

. Setting Value . .
Name Function Data Type (Default Value) Timing for Updating
Axis Refere_nce to AXIS_REF_SM3* | AXIS_REF_SM3 When Enable shifts to
axis. True.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function

block.

® Troubleshooting

B 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

B This example demonstrates using MC_ReadStatus to read axis status while executing

MC_MoveAbsolute.
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HC_HG vehbsol ute_ 0

THUE
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1
SM Drive Virtual ——
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2000 —
1000 —

200 —
500 —
10000 —
1 —

MC MoveAbsoclute
EN - ENOH—
Axis Done |-
Execute Busy
Position CommandAborted —
Velocity Error |-
Acceleration ErrorlID—
Deceleration
Jerk
Direction

HE_ReadEtatus_D

TRUE
|
{

SM_T.'IrivE_'EF.i rtual ==
E2 —

MC ReadStatus

EN B ENQ———/
Axis Valid -
Enable Busy —
Error—

ErrorID-—

Disabled —

Errorstop—

S5topping —

StandsStill —

DiscreteMotion —
ContinuousMotion =
SynchronizedMotion —

Homing —

ConstantVelocity =
Accelerating —

Decelerating —

FBErrorOccured —
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Timing Diagram

MC_MoveAbsolute

Execute
Done

MC_ReadStatus
Enable

Valid

Busy

L

Error

Disabled

Standstill

DiscreteMotion

ConstantVelocity

Accelerating

Decelerating

Position L

Velocity
0

¢ After MC_MoveAbsolute being executed, axis state shifts from Standstill to
Discrete_motion. At the same time, the axis begins to accelerate and
OutputsAccelerating shifts to True.

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

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

Supported Products
B AX-308E, AX-8, AX-364E
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2.2.12 MC_ReadAxisError

MC_ReadAxisError reads the error information of axis.

FB/FC

Instruction

Graphic Expression

ST language

MC_ReadAxisError_instance

(

Axis :=,
i Enable :=,
) MC_ReadAxisError Al .
::)n(lasble \ézléj— Valid =>,
FB |MC_ReadAxisError eroml | BUSY =>,
sserml_ | EfTOr =>,
SWEndSwitchActive f— ErrorID =>’
AxisError =>,
AxisErrorlD =>,
SWENdSwitchActive =>);
® Inputs
Setting
. Data Value - .
Name Function Type (Default Timing for Updating
Value)
Execute the True/False
Enable function block. BOOL (False) )
® Outputs
Name Function Data Type Output Range (Default Value)
True when the
parameter to
) read exists
Valid and can be BOOL True/False(False)
further
processed.
True when the
function block
Busy is being BOOL True/False(False)
executed.
True when an BOOL
Error GITOr OCCUrS. True/False(False)
Record the
error code "
ErroriD when an error SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
occurs.
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Name

Function Data Type

Output Range (Default Value)

Refer to
Appendices
for error code
descriptions.

AxisError

True if an error
occurs in the BOOL
axis.

True/False(False)

AxisErrorlD

Error codes
specified by DWORD
the vender.

Positive number or 0(0)

SWEnNndSwitchActive

True when the
axis exceeds
the software
limit.

BOOL

True/False(False)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
* When I__:nable IS sing When Enable shifts from True to
. edge triggered. False
Valid ® When the parameter to ' o
: When Error is rising edge.
read exists.
¢ When _Enab/e IS nsing When Enable shifts from True to
edge triggered. False
Busy ® \When the parameter to ’ o
: When Error is rising edge.
read exists.
Error *  When an error occurs in When Execute shifts from True
executing conditions or .
) to False.(Error code is cleared)
ErrorlD input values.
AxisError ;
¢ When an efror.oceurs In When the error is removed.
. the axis.
AxisErrorID
e Whenth i .
SWEndSwitchActive en the axis exceeds When executes MC_Reset

the software limit.
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®* Timing Diagram

Enable
Valid
Busy
Error
Value bata @@@
1oycle
®  In-Outs
Name Function Data Type (giigz?t Y/gllﬁi) Timing for Updating
Axis Reference to AXIS_REF_SM3* | AXIS_REF_SM3 When Enable shifts to
axis. True.

*Note: AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.

Function
B OutputsSWEndSwitchActive will shift to True once the axis reaches the software limit.
B AxisErrorlD 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 would be displayed on the monitoring screen of axis.

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

Example

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

O

MC_ReadRAxisError_0

[

SM Drive ETC Delta ASDA A2 —Hawis

TR

TRUE === Enable

MC_ ReadBRxisError

Valid

Busy

Error

ErrorID

AxisError
BAxisErrorID
SWEndSwitchhctiwve
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Errors

Axis Error:

21570 [16#00005447]

FB Error:
SMC_ERROR.SMC_DI_AXIS_ERROR

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

displayed simultaneously on the monitoring screen of axis.

® Supported Products
B AX-308E, AX-8, AX-364E

2.2.13MC_CamTableSelect

MC_CamTableSelect selects the cam table for use with MC_Camin.

FB/FC Instruction

Graphic Expression

ST language

MC_CamTableSelect
—Master
— Slave

FB |MC_CamTableSelect| —rmu"

—Periodic
— MasterAbsolute
— SlaveAbsolute

(

Dane

MC_CamTableSelect_instance

Master :=,
Slave =,
CamTable :=,
Execute :=,

esy- | Periodic 1=,

Error
ErrorlD

e | MasterAbsolute =,

SlaveAbsoulte :=,
Done =>,

Busy =>,

Error =>,

ErrorlD =>,
CamTablelD => ),

® Inputs
Setting
. Data Value _— .
Name Function Type (Default Timing for Updating
Value)
Arising edge of the
Execute input Execute starts BOOL Tr(uFe;::szl)s €|
the function block.
Periodic Periodic mode BOOL | True/False | When Execute shifts to
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Setting
. Data Value - :
Name Function Type (Default Timing for Updating
Value)
(True) True and Busy is False.
MasterAbsolute | MasterAbsolute mode | BOOL True/False | When Execute_ shifts to
(True) True and Busy is False.
When Execute shifts to
SlaveAbsoulte | SlaveAbsoulte mode BOOL TrL(j_?gllj:;se True and Busy is False.
® Outputs
Name Function Data Type Output Range (Default Value)
True when the
Done instruction is BOOL True/False(False)
completed.
True when the
Busy instruction is being BOOL True/False(False)
executed.
Error True when an error BOOL True/False(False)
occurs.
Record the error
code when an error
occurs.
ErroriD , SMC_ERROR*' | SMC_ERROR(SMC_NO_ERROR)
Refer to Appendices
for error code
descriptions.
Create CAM_ID for
CamTablelD | use by CamTablelD MC_CAM_ID*? MC_CAM_ID
of MC_Camin.
* Note:
1. SMC_ERROR: Enumeration (Enum)
2. MC_CAM_ID: Structure (Struct)
, Output Range
Name Function Data Type
P (Default Value)
The internal
information POINTER TO i
pCT described by the BYTE Positive number or 0(0)
cam table.
Periodic Periodic mode BOOL True/False(True)
MasterAbsolute rl\:l;(sj;erAbsolute BOOL True/False(True)
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: Output Range
Name Function Data Type
unct P (Default Value)
SlaveAbsolute SlaveAbsolute mode BOOL True/False(True)
The master start Positive number,
StartMaster position of the LREAL negative number or
cam table. 0(0)
The master end Positive number,
EndMaster position of the cam LREAL negative number or
table. 0(0)
The slave start Positive number,
StartSlave position of the cam LREAL negative number or
table. 0(0)
The slave end Positive number,
EndSlave position of the cam LREAL negative number or
table. 0(0)
byCompatibilityMode | Compatibility Mode BYTE Positive number or 0(0)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e When CamTableSelect is When Execute shifts from True
completed. to False.
D If Execute is False and Done
one shifts to True, Done will be True
for only one period and
immediately shift to False.
® When the instruction is being When Done shifts to True.
Busy executed. When Error shifts to True.
Error ¢ When an error occurs in the :
execution conditions or input }[NT:GT Ex?zcute shcl;‘ts_frolm Tru de
ErrorlD values for the instruction. o False.(Error code is cleared)

® Timing Diagram

Execute

Done

Busy

Error
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[ ) In-Outs

. Setting Value _— .
Name Function Data Type (Default Value) Timing for Updating
Reference When Execute shifts to
Master to master | AXIS_REF_SM3*' | AXIS_REF_SM3 | True and Busy is False.
axis
Reference When Execute shifts to
Slave to slave | AXIS REF_SM3*' | AXIS_REF_SM3 | True and Busy is False.
axis
CamTable Specified MC_CAM_REF*2 | MC_CAM_REF When Execute shifts to
cam table True and Busy is False.

*Note:

1. AXIS_REF_SMS3(FB): Each function block has this in-out pin for the activation of function

block.

2.  MC_CAM_REF(FB): This data structure is used as reference to a cam table specified by
users.

® Function

B Use MC_CamTableSelect to select the cam table for operation.

B Set Execute to be True so as to execute the specified or refreshed cam table. When
Done shifts to True, CamTablelD is effective.

B After the master-slave synchronization is completed, the modification of
MC_CamTableSelect parameters can cause changes in the cam behavior.
& After changes the variables of CamTable, the mode of cam behavior will be

effective immediately.

€ The function block must be reboot after changing Periodic mode.

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

® Example
B The following example explains the impact on cam after changing Periodic mode.
B Timing Diagram
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Position
Master
0

Slave
0

MC_CamTableSelec

Execute l

Periodic

Done l

Busy

MC_Camin

Execute

InSync

Busy

EndOfProfile ‘ | ‘

€ To change the periodic mode, Periodic of MC_CamTable would 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.

Supported Products
B AX-308E, AX-8, AX-364E
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2.2.14 MC_TouchProbe
MC_TouchProbe records an axis position at the time when a trigger event occurs.
FB/FC| Instruction Graphic Expression ST language
MC_TouchProbe_instance
(
Axis:=,
Triggerinput:=,
Execute :=,
. MC_TouchProbe WindowOnIy:=,
Iriggeripw vl | FirstPosition:=,
FB |MC_TouchProbe| —Exaie Eror S
—\Windowonly erorio|- | LastPosition:=,
—FirstPosition RecordedPosition
—lLastPosition CommeandAborted Done =>,
Busy =>,
Error =>,
ErrorID =>,
RecordedPosition =>,
CommandAborted =>);
[ Inputs
: Data Setting Value - .
Name Function Type (Default Value) Timing for Updating
Arrising edge of the input
Execute Execute starts the BOOL True/False -
) (False)
function block.
Activate the scope When Execute shifts
WindowOnly P BOOL | True/False(False) | to True and Busy is

setting of Window.

False.

Define the start position

Negative number,

When Execute shifts

FirstPosition | of the Window mask. LREAL | Positive number | to True and Busy is
(User-defined unit) or 0(0) False.
Define the last position Negative number, | When Execute shifts
LastPosition | of the Window mask. LREAL | positive number | to True and Busy is
(User-defined unit) or 0(0) False.
® Outputs
Name Function Data Type Output Range (Default Value)
If the trigger
Done signal is True BOOL True/False(False)
and the
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Name

Function

Data Type

Output Range (Default Value)

axis position has
been recorded.

Busy

True when the
instruction is
being executed.

BOOL

True/False(False)

Error

True when an
error occurs.

BOOL

True/False(False)

ErrorlD

Record the error
code when an
error occurs.

Refer to
Appendices for
error code
descriptions.

SMC_ERROR

SMC_ERROR(SMC_NO_ERROR

)

RecordedPosition

Display the
axis position
recorded at
the time of
trigger signal
being True.

LREAL

LREAL(0)

CommandAborte
d

True when the
instruction is
aborted by
MC_AbortTrigger

BOOL

True/False(False)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
® When the trigger signal is True When Execute shifts from
and the axis position has been True to False.
b recorded. If Execute is False and Done
one shifts to True, Done will be
True for only one period and
immediately shift to False.
® When Execute is rising edge When Done shifts to True.
5 triggered. When Error shifts to True.
usy When CommandAborted
shifts to True.
Error ® When an error occurs in the When Execute shifts from
execution conditions or input True to False.(Error code is
ErrorlD values for the instruction. cleared)
® When the function block is When Execute shifts from
CommandAborted aborted by MC_AbortTrigger. True to False.

If Execute is False and
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Name Timing for Shifting to True Timing for Shifting to False

CommandAborted shifts to
True, CommandAborted will
be True for only one period
and immediately shift to

False.
® In-Outs
- Setting Value _— .
Name Function Data Type (Default Value) Timing for Updating
Axis Reference | s REF SM3*' | AXIS REF_SM3 | -
to axis.
. Trigger « | TRIGGER_REF(- | When Execute shifts to
Triggerinput signal TRIGGER_REF 1) True and Busy is False.
*Note:

1. AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of function
block.
2.  TRIGGER_REF: Structure (STRUCT)

Setting range

Name Function Data Type (Default value)

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

(-1)

True: Latching is done in drive

False: Latching is done in motion
controller

(True)

bFastLatching Trigger signal BOOL

Trigger signal when

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

®  Function
B 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
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signal would be captured and the following signal would 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.

B Controller mode
€ DbFastLatching must be set to False and the trigger signal changes to be controlled
by binput.
€ RecordedPosition records the command position and the current command
position when binput triggers signals successfully.

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

PLC scan cycletime
»
Execute
Triggerinput H [

Done
WindowOnly
Position

[T U g

LastPosition
Recorded Position
FirstPosition [~77"77"7TTTTTTTiTTIITI T s e
1 Recorded Position
T
Ignored Recorded once Recorded
in the range

At the first activation of the trigger input signal, the signal is not accepted because
the axis position hasn’t reach the specified window mask section.
When the axis position enters the window mask section, the second activation of
the trigger input signal is accepted, and after a period Done changes to True.
Time is needed until the touch probe operation is actually activated. The touch
probe operation is not possibly to be activated immediately after WindowOnly shifts
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.)

B Window Mask setting
€ You can observe the results of different window mask settings when the instruction
is used for rotary/modulo axes as below. The difference is resulted from the set
values between FirstPosition and LastPosition.
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1. FirstPosition < LastPosition
- + - +
1] 0

LastPosition

LastPosition FirstPosition

Caplured

FirstFPosition

2. FirstPosition = LastPaosition

FirstPosition e EirstPasitian LastPosition

LastPosition

®  Troubleshooting

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

® Example
B Example1: demonstrate the operation result of using MC_TouchProbe under controller

mode.
MC_ TouchProbe 0O
MC TouchProbe
i H EN ENO
EM Drive Wirtual —=|Axis Done —
TRIGGER_test —=Triggerlinput Busy —
—Execute Error —
E —WindowOnly ErrorlID —
90 —|FirstPosition RecordedFPosition —
180 —LastPosition Commandhborted -
TRIGGER_test.bFastlatching := FALSE:
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B Timing Diagram

LastPosition
180

FirstPosition

Execute

blnput |

Done

€ When Execute of MC_TouchProbe changes to True, it starts to capture the signal.
Under controller mode, binput would 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 would be recorded in the output RecordedPosition.

B Example2: Explain how MC_TouchProbe takes the drive as the trigger signal, which
demonstrates with ASDA-A2-E as the drive.

MC TouchFrobe 0O
TRUE MC TouchProbe
11 EN - ENO——
SM Driwve ETC Delta_ ASDA AZ —Aaxis Done [~
TRIGGER _test —3 TriggerInput Busy —
—|Execute Error —
FALSE —|WindowCnly ErrorlID —
—FirstPosition BRecordedPosition [—
—LastPosition Commandiborted —

TRIGGER_test.iTriggerNumber := 07
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B Wiring diagram

Power
Switch

Trigger signal is from DI13 of CNY extension DI connector. You can start the
configuration with the diagram above.
Trigger channel must be specified by the function block. The following example
demonstrates with rising edge trigger.

MC_TouchProbe_0
TRUE = = Expression ‘MC_TauchProbE_D.RecardedPoswﬁon
MC_TouchPFrobe
1 0] Type [lREAL
SM Drive ETC Delta ASDA AZ —ZjAxis Done
TRIGGER_test —=TriggerInput Busy Current value \21.0726318359375
TRUE Execute Error
FALSE == WindowOnly ErrorID plsaliic} adeabladad
[ o |- FirstPosition RecordedPosition 21.1  » (@) Prepare a new value for the next write or force operation
IIl LastPosition CommandAborted FALSE e
4% aCaptDesc ARRAY [0..7] OF SMC3_CaptureDescription
- %% aCaptDesc[0] SMC3_CaptureDescription
@ fCaptPosition LREAL 21.0726318359375
@ bCaptureOccured BOOL
@ bStartCapturing BOOL FALSE
@ babortTrigger BOOL FALSE
d fFirstCapturePosition LREAL 0
@ flLastCapturePosition LREAL 0
@ bCaptureWindowAdctive BOOL FALSE
@ blLatchInController BOOL FALSE

€ When the signal on DI13 of the servo is triggered, MC_TouchProbeOutputsDone
would 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 would be stored in the axis parameter fCaptPosition, which would
be output by RecordedPosition.

CHl [CAN] CANc ~ [»/] 32 bit
I|l|l|:x|DxEDBA|5ul4EI |
T 2762032

BRI
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Scaling
Invert direction

1620000 increments <=> motor turns 1
1 motor turns <=> gear output turns 1
1 gear output turns <=3 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 Ox60BA must be divided with 0x20000. The signal is
triggered by the 2762032 index pulses; therefore, the position is recorded at

21.0726318359375(2762032 / 131072).

® Supported Products
B AX-308E, AX-8, AX-364E

2.2.15 MC_AbortTrigger

MC_AbortTrigger aborts the instruction MC_TouchProbe which are intended to capture trigger

events.
FB/FC| Instruction Graphic Expression ST language
MC_AbortTrigger_instance
(
Axis =,
e MC_AbortTrigger bone Triggermput =,
FB |MC_AbortTrigger ~|iogerlnput 2ei” | Execute:=,
ErrorlD Done =>’
Busy =>,
Error =>,
ErrorID =>);
® Inputs
. Data Setting Value . )
Name Function Timing for Updatin
anct Type (Default Value) ming pcating
A rising edge of the input
Execute Execute starts the BOOL True/False -
) (True)
function block.
®  Outputs
Name Function Data Type Output Range (Default Value)
Done True when trigger event BOOL True/False(False)
is aborted
Busy True when the instruction BOOL True/False(False)
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Refer to Appendices for
error code descriptions.

Name Function Data Type Output Range (Default Value)
is executed.
Error True if an error occurs BOOL True/False(False)
Indicates the error code
Erorip | When the error occurs. | g1» EppOR* | SMC_ERROR(SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name

Timing for Shifting to True

Timing for Shifting to False

Done

When the capture operation is

stopped.

® If Execute is False and Done shifts to
True, it will be True for only one
period and immediately shift to False.

e \When
Execute
shifts
from
True to
False.

Busy

When Execute shifts to True.

®  When Error shifts to True.

® When
Done
shifts to
True.

Error

ErrorlD

When an error occurs in the
execution conditions or input
values for the instruction.(Error

code is recorded)

(Error code is cleared)

® When
Execute
shifts
from
True to
False.

® Timing Diagram

Execute

Done

Busy

Error
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() In-Outs

Setting Value

Name Function Data Type Timing for Updating

(Default Value)
Axis Refere.nce AXIS REF_SM3*' | AXIS_REF_SM3 When Execute.sh|fts to
to axis. True and Busy is False.
Specifies
the

reference

Triggerinput |  tothe | TRIGGER REF*? | TRIGGER_REF | When Execute shifts to
True and Busy is False.

source of
the trigger
signal.
*Note:
1. AXIS_REF_SMB3(FB): Each function block has this in-out pin for the activation of function
block.

2. TRIGGER_REF: Structure(STRUCT).

Name Function Data Type Setting Value (Default Value)

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

(-1)

True: Latching is done in drive
False: Latching is done in motion

bFastLatching Trigger signal BOOL controller
(True)
Trigger signal when . .
binput BOOL Trigger signal

bFastLatching=FALSE

idi i True: Vali
Validity of trigger BOOL rue: Valid

bActive signal (False)

®  Function
B You can cancel the touch probe operation by using MC_AbortTrigger.

B By setting Axis and Triggerlnput for this instruction you can define the touch probe
operation to abort.

® Troubleshooting

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

® Example

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

MC_TouchProbe
I EN ENO |—
SM Drive Virtual —=Axis Done —
TRIGGER_test —|Triggerlinput Busy —
—Execute Error |~
E—WindowOnly ErrorID
30 —FirstPosition RecordedFosition —
40 —LastPosition Commandhborted —

MC_AbortTrigger_ 0

MC_AbortTrigger

[ EN ENO——
SM Drive Virtual —Axis Done —
TRIGGER_test —TriggerInput Busy
—Execute Error —
ErrorID

‘ TRIGGEER_test.bFastLatching := FALSE;

B Timing Diagram

MC_TouchProbe

Execute

Trigger.Signal L

Done

CommandAborted

Busy

MC_AbortTrigger

Execute

Done

Busy

€ When arising edge is detected on Execute of MC_AbortTrigger, CommandAborted
of MC_TouchProbe shifts to True.

€ |If a rising edge is detected on Execute of MC_AbortTrigger when Done of
MC_TouchProbe shifts to True, an error of
SMC_AT_TRIGGERNOTOCCUPIED(410) will be reported by MC_AbortTrigger.

®  Supported Products
B AX-308E, AX-8, AX-364E

171



AX Series-Standard Instructions Manual Chapter 2
2.2.16 MC_DigitalCamSwitch
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:=,
MC D t IC ;g“ MC_DigitalCamSwitch . Enable:=,
_DigitalCam| —ai i —
FB Switch | 1o et | EnableMask:=,
mEC TappetMode:=,
InOperation =>,
Busy =>,
Error =>,
ErrorID =>,
SwitchCorrupted => );
[ Inputs
_ Setting Value Timing for
Name Function Data Type (Default Value) Updating
Arising
edge of the
input
Enable Execute BOOL True/False(False) -
starts the
function
block.
When
Enable the i
) Positive number or Enable
EnableMask | different DWORD 0(16#FFFFFFFF) shifts to
tracks.
True.
Define the
positions )
for the 0:tp_mode_auto - When
position- . | 1:tp_mode_demandposition Enable
TappetMode , MC_TAPPETMODE ;
PP defined - 2:tp_mode_actualposition shifts to
calculation True.
of the (tp_mode_auto)
tappets.

*Note: MC_TAPPETMODE

: Enumeration(ENUM)
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® Outputs

Name Function Data Type Output Range (Default Value)

True when the

track and
InOperation instruction is BOOL True/False(False)

activated.

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

True if an error BOOL
occurs

Error True/False(False)

Indicates the error
code when the
error occurs.
ErrorlD Refer to SMC_ERROR* | SMC_ERROR(SMC_NO_ERROR)
Appendices for
error code
descriptions.

When the switch
action is operated Positive number, negative number
SwitchCorrupted | abnormally, the INT or0
output value will (-1)
not be -1.

*Note: SMC_ERROR: Enumeration(Enum)

B Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
. ® \When the track and ® \When Enable shifts to False.
InOperation instruction is activated.
® \When Execute shifts to ® \When Enable shifts to False.
Busy True. ® \When Errorv shifts to True.
Error ® When an error occurs in the e When
9xecutlon conditions or Execute
input values for the ,
instruction.(Error code is shifts
recorded) from
ErrorlD True to
False.

(Error code is cleared)
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® Timing Diagram

Enable

InOperation

Busy

Error

) In-Outs

; Timing
Setting Val
Name Function Data Type eHing va'ue for
(Default Value) Updatlng
When
Axis Reference to AXIS_REF_SM3" AXIS REF SM3 Enable
axis. - - shifts to
True.
. . When
. Switch- | MC_CAMSWITCH_REF’ | Mc_CAMSWITCH_RE | Enable
Switches related 2 — F - shifts to
parameters. True
Output MC OUTPUT REF ARRAY [1..32] OF Ensbls
Outputs signals of - - BOOL (False) shifts to
track True
Compensatio
n and When
TrackOption Hysteresis ARRAY [1..32] OF Enable
s parameters MC_TRACK_REF MC_TRACK_TR® | shifts to
for the cam True.
track.

*Note:

1. AXIS_REF_SM3(FB): Each function block has this in-out pin for the activation of
function block.
2. MC_CAMSWITCH_REF: Structure(STRUCT)

Setting Value
N Functi Data T
ame unction ala fype (Default Value)
NoOfSwitche | Specify the number of BYTE Positive number or 0(0)
S switches.
CamSwitchPt | Point ttr? atn array of POINTER TO POINTER TO
e type
r MC_CAMS)\/NITCH_T MC_CAMSWITCH_TR | MC_CAMSWITCH_TR(0
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Setting Value
Name Function Data Type
unctl P (Default Value)
R * )
*Note: MC_CAMSWITCH_TR: Structure (STRUCT)
Setting Value
Name Function Data Type
P (Default Value)
TrackNumber Specify _the track for the INT Positive number, negative
operation of tappets. number or 0(0)
: " Switch ON when the axis POINTER TO
FirstOnPosition LREAL
! . passes. MC_CAMSWITCH_TR(0)
LastOnPosition Switch OFF when the axis LREAL Positive number, negative
passes. number or 0(0)
The switch is active only Positive number, negative
AxisDirection when the axis is moving in INT » Neg
i Lo number or 0(0)
the specified direction.
CamSwitchMode Switch mode INT | Positive number, negative
number or 0(0)
Duration How long the switch is on. TIME Positive number or 0(0)
bOn Internal variables BOOL True/False(False)
CounterOff Internal variables INT Positive number or 0(0)
3. MC_TRACK_TR: Stucture(STRUCT).
; Data Setting Value
Name Function
Hnet Type (Default Value)
Compensation time with Positive number, negative
OnCompensation which the switch is turned LREAL number or 0(0)
on. (Unit: Sec.)
Compensation time with Positive number, negative
OffCompensation which the switch is turned LREAL number or 0(0)
off. (Unit: Sec.)
Hysteresis Hysteresis interval LREAL Positive number, negative
number or 0(0)

[ ) Function

B 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 would
be 16#FFFFFFFB to disable the third track.

B MC_CAMSWITCH_REF defines switches for digital cam. NoOfSwitches calculates the
number of switching positions. CamSwitchPir is a pointer on an array of type
MC_CAMSWITCH_TR.
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m MC_CAMSWITCH_TR specifies the positions of tappets.

*
*
L 4

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.

B 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 would 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 would be delayed for 0.1 second.

OffCompensation is set for the delay of switch-off. If the input value is positive,
switching to OFF would be delayed, while an early switch-off can be set with a

negative input value.
Resulting outputwith delay
/,Without delay

/

Switch01

ms ms

Y
A
Y

Y

\\ 2000 2500 3000 /

Resulting position is depending on the actual velocity

*

The interval for Hysteresis is set to avoid switching errors and the specified axis
position must exceeds the interval, so the switch would continue with the next
action. The unit of Hysteresis is user-defined.

B Output would be switched to ON with all AxisDirection settings as long as the axis
position is inside of the range.

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

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

® Example
B Example1: Demonstrates using 2 switches in the same Track in the following example.
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Parameter Type Switch1 Switch2
TrackNumber INT 1 1
FirstOnPosition [u] REAL 200 400
LastOnPosition [u] REAL 300 -
AxisDirection INT 0=Both 0=Both
CamSwitchMode INT 0=Position 1=TIME
Duration TIME - 2500ms
MC DigitalCamSwitch O
MC DigitalCamSwitch
[ EN ENO|—
SM Drive Virtual X —SAxis InOperation—
MC_ CAMSWITCH REF 0 —=Switches Busy —
MC OUTPUT REF 0 —=Outputs Error
MC TRACK REF 0 - TrackOptions ErrorID
El —Enable SwitchCorrupted —
164 FFFFFFFF —|EnableMask
1 —TappetMode

B Timing Diagram

MC_DigitalCamSwitch
Enable

Trackl

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

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

B Example2: 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
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Parameter Type Switch1 Switch2
CamSwitchMode INT 0=Position 0=Position
Duration TIME - -
OnCompensation LREAL -01 0
OffCompensation LREAL 0.2 0
MC DigitalCamSwitch 0
MC DigitalCamSwitch
I ENOl—
SM Drive Virtual X -—SaAxis InOperation—
MC CAMSWITCH REF 0 = Switches Busy —
MC OUTPUT REF 0 —=Outputs Error |-
MC TRACE REF 0 —HTrackOptions ErrorID
El —Enable SwitchCorrupted —
16§ FFFFFFFF —|EnableMask
1 — TappetMode

B Timing Diagram

Position 200

MC_DigitalCamSwitch
Enable

Trackl

Track2

0.1sec

€ Once the position 100 is reached, Switch1 on Track1 and Switch2 on Track2 are
both turned ON and would 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.

B Example3: 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
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Parameter Type Switch1
AxisDirection INT 0=Both
CamSwitchMode INT 0=Position
Duration TIME -
Hysteresis LREAL 10
MC DigitalCamSwitch O
MC DigitalCamSwitch
[ EN ENO|—
SM Drive Virtual X —SAxis InOperation—
MC _CAMSWITCH_REF_0 —=Switches Busy —
MC_OUTPUT REF_0 —=0utputs Error |-
MC TRACE REF 0 —=TrackOptions ErrorID
El —Enable SwitchCorrupted —
16§ FFFFFFFF —EnableMask
1 —TappetMode

B Timing Diagram

Position

MC_DigitalCam Switch

Trackl |

€ The FirstOnPosition and LastOnPosition of Switch 1 on Track1 are set to 90 and
95 respectively with Hysteresis set to 10, which means the switch would be turned
off after the axis position passing the interval (80~100).

€ Track 1 is switched to ON when the axis reaches position 90 and not able to be
switched to OFF at position 95 until the axis passes the hysteresis interval.

€ When the axis moves reversely to position 95, the switch would be turned ON again
and remains, for the reason that the axis position stays within the hysteresis interval
(105~85).

®  Supported Products
B AX-308E, AX-8, AX-364E
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2.3 Delta Motion Control Instructions

2.3.1 Motion Control Instructions

2.3.1.1DMC_Torq ueControl

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

FB/FC Instruction Graphic expression

DMC_TorqueControl

Bz bInTorquef—

bEnable bBusyf—

bContinuousUpdate bCommandAbortedf—

IrTarque bErrarf—

FB |DMC_TorqueControl EV-‘TlorqueRamD Errorldf—
- rVelocity

IrAcceleration
IrDeceleration
Irderk
Direction

ST expression

DMC_TorqueControl_instance(
Axis :=,

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

Irderk :=,

Direction :=,

binTorque =>,

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

ErrorlD =>);
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® Inputs
Setting
value A
Name Function LEIE Tlmlng_ e
type (Default updating
value)
The instruction is
enabled when True/False
bEnable bEnable changes BOOL (False) )
from False to True.
The target torque can When bEnable
be updated True/False shifts to True and
bContinuousUpdate | continuously when BOOL Eal Busy is False.
bContinuousUpdate (False)
is True.
Negative When bEnable
Spec|fy the target nUmber, shifts to True and
IrTorque torque. LREAL positive Busy is False.
(Unit: N.m) number, 0
(0)
Specify the change Positive When bEnable
dwTorqueRamp | rate of the torque | DWORD number shifts to True and
(Unit: ms) (0) Busy is False.
, ) Positive When bEnable
IrVelocity SpeC|_fy the maximum LREAL number shifts to True and
velocity. 0) Busy is False.
IrAcceleration Reserved LREAL - -
IrDeceleration Reserved LREAL - -
Irderk Reserved LREAL - -
Direction Reserved BOOL - -

*Note:

Take ASDA-A2 for example here with the unit: us (microsecond).

0x6087 in their object dictionaries.

For other models, refer to

® Outputs
Name Function Data type Output range (Default value)
binTorque True when the target BOOL True/False (False)
torque is reached.
bBusy True when the BOOL True/False (False)

instruction is
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Name

Function

Data type

Output range (Default value)

executed.

bCommandAborted

True when the
instruction is
aborted.

BOOL

True/False (False)

bError

True when an error
occurs.

BOOL

True/False (False)

ErrorlD

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

DMC_ERROR’

DMC_ERROR
(DMC_NO_ERROR)

*Note:

DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. When ° gflrsg bEnable shifts to
binTorque the bEnable is True and the axis motion i .
state can be read. o %flign bError shifts to
® When bEnable shifts to
. False.
bBusy ®*  When bEnable shifts to True. e When bError shifts to
True.
o When .
bCommandAborted | this instruction is aborted by another * gﬁ'seg bEnable shifts to
instruction. ’
bError ° When | o \vhen bEnable shifts to
an error occurs the execution False. (The value in
ErrorlD conditions or input values for the Errorlb is cleared.)
rror instruction. '

B Timing Diagram
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bEnable L
binTorque
bBusy
bCommandAborte
bError
® In-Outs
Name | Function Data type Setting value Timing for updating
Axis tize:)'(fé AXIS_REF_SM3' | AXIS_REF_SM3 ‘é\g‘;sr;/‘i’s’fng’slg_Shifts to True and
*Note:

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

o Function

When bEnable shifts 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 shifts 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. Please DO NOT do so.

Only one DMC_TorqueControl instruction is allowed to execute at a time. If the second
DMC_TorqueControl instruction is also executed at the same moment, an error will
occur.

When the DMC_TorqueControl instruction is executed, 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.
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) ASDA_A2_E_CoE_Drive X

General Select the Outputs Select the Inputs
Name Type Index Name Type Index
EipePra b iete | 1621600 1st RxPDO Mapping | 16#1A00 1st TxPDO Mapping
Control Word UINT 16£6040:00 Status Word UINT 16£6041:00
Process Data ) -
TargetPosition DINT 162607A:00 ActualPosition DINT 166064:00
' 1 ) =60FF: #606C:
Startup Parameters TargetVelocity DINT 16#60FF:00 Velocity actual value DINT 16#606C:00
| TargetTorque INT 1626071:00 | ActualTorque INT 1626077:00
EtherCAT Parameters Mode0fOperation SINT 16=6060:00 ModeOfOperationDisplay SINT 166061:00

16#1601 2nd RxPDO Mapping {exclu
CoE Online Conti d

16#1A01 2nd TxPDO Mapping (e

EtherCAT 1/0 Mapping

EtherCAT IEC Objects

16#1A03 4th TxPDO Mapping (e

Status

Information

® Troubleshooting

B [f 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

B This example shows the motion behavior performed by DMC_TorqueControl.

MC Power_0O
Tl]-:\lcl]z MC Power
IoConfig_Globals.SM Drive ETC Delta ASDA AZ Ixis Status
Enable bRegulatorRealState
bRegulatorOn bDriveStartRealState
bDriveStart Busy

Error
ErrorID

DMC TorgqueControl 0

TRUE h DMC_TorqueControl
Ll ﬁ_

IoConfig_Globals.SM Drive ETC Delta ASDA AZ —nxis bInTorgque M=
bEnable bBusy =
bContinuousUpdate bError =

1rTorgue ErrorId —
100000 —|dwTorgueRamp
200000 —1lrVelocity
|I|—lrkcceleration
|I|—ereceleration
o Jirderk
jp v = Direction

B Timing Diagram
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Torque

Velocity

DMC_TorqueControl

— T~

bEnable

binTorque

bBusy

bError

| continuous motion(5)

continuous motion(5)

standstill(3) standstill(3)
stopping(2)

State Machine

error stop(1)

¢ After DMC_TorqueControl is started, the servo starts to run according to the input
settings of the instruction for the target torque IrTorque, change rate of the torque
dwTorqueRamp and maximum velocity IrVelocity.

€@ After bEnable of DMC_TorqueControl shifts to False, the axis starts to decelerate
till it stops. When the axis decelerates to a stop, bBusy shifts to False.

€ An error occurs on the axis while DMC_TorqueControl has been executed 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.

®  Supported Products
B AX-308E, AX-364E

2.3.1.2 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.

Graphic expression

FB/FC Instruction

—Axis
—bEnable
—{bContinuousUpdate

FB |DMC_VelocityControl —{Irvelocity

- —Ir&cceleration

—IrDeceleration
—Irderk
— Direction

DMC_VelocityControl

bInVelocity

bBusy
bCommandabaorted
bError|

Errarld

ST expression

185




AX Series-Standard Instructions Manual Chapter 2
FB/FC Instruction Graphic expression
DMC_VelocityControl (
Axis =,
bEnable :=,
bContinuousUpdate :=,
IrVelocity :=,
IrAcceleration :=,
IrDeceleration :=,
Irderk :=,
Direction :=,
binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
® Inputs
Setting
value Aref
Name Function Data type T|m|ng_ e
(Default updating
value)
The instruction is -
enabled when True/False
bEnable bEnable changes from BOOL (False)
FALSE to TRUE.
The target velocity can When bEnable
be updated True/False | Shifts to True
bContinuousUpdate | continuously when BOOL Eal and Busy is
bContinuousUpdate is (False) | pyise.
True.
When bEnable
) Target velocity. Positive shifts to True
IrVelocity (Unit userunivs) | == | number (0) | and Busyis
False.
When bEnable
. Acceleration rate. Positive | shifts to True
IrAcceleration (Unit: user unit/s?) LREAL number (0) | and Busy is
False.
When bEnable
. Deceleration rate. Positive | shifts to True
IrDeceleration LREAL .
I (Unit: user unit/s?) number (0) | and Busy is
False.
When bEnable
Jerk value. Positive shifts to True
Irderk LREAL :
(Unit: user unit/s®) number (0) | and Busy is
False.
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Setting
value Aeef
Name Function Data type T|m|ng_ 7
(Default updating
value)
3 : fastest When bEnable
shifts to True
2 :current | and Busy is
P . False.
Direction S’?ggtlf;sotp ’?hg] (sjgfvno MC_ 1+ positive
rect rect DIRECTION™
motor. 0 : shortest
-1 :negative
(current) 2

*Note:

1. MC_DIRECTION: Enumeration (ENUM)

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

®  Outputs

Name

Function

Data type

Output range (Default value)

binVelocity

True when the
specified target
velocity is reached.

BOOL

True/False (False)

bBusy

True when the
instruction is
executed.

BOOL

True/False (False)

bCommandAborted

True when the
instruction is
aborted.

BOOL

True/False (False)

bError

True when an error
occurs.

BOOL

True/False (False)

ErrorlD

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

DMC_ERROR*

DMC_ERROR
(DMC_NO_ERROR)

*Note:

DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
_ ° When | ¢ When
binVelocity the specified target velocity is reached. bCommandAborted
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Name Timing for shifting to True Timing for shifting to False
shifts to True.
When
bContinuousUpdate is
True. and IrVelocity
value is changed.
When bEnable shifts to
False.
When bError shifts to
True.
When
bCommandAborted
shifts to True.
’ When \é\(/alliveratesthfo a :t)gs
bBusy bEnable shifts to True. after bEnable shifts tg
False.
When bError shifts to
True.
o When
this instruction is aborted by another
instruction. When bEnable shifts to
bCommandAborted | ¢ When False.
this instruction is aborted via MC_Stop
instruction.
bError * . When When bEnable shifts
an error occurs in the execution from True to False
ErrorD conditions or input values for the (Error code is clea-red)
rror instruction. (Error code is recorded)
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B Timing Diagram

bCommandAborted

bEnable

binVelocity

bBusy

bError

() In-Outs

Name

Function Data type Setting value Timing for updating

Axis

Specify
the axis

When bEnable shifts to True and

AXIS_REF_SM3* | AXIS_REF_SM3 X
- - - - bBusy is False.

*Note:

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

® Function

B The instruction performs speed control with specified target velocity (IrVelocity),
acceleration rate (IrAcceleration), deceleration rate (IrDeceleration) and Jerk value
(IrdJerk) 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 aborted by another instruction, the output binVelocity
shifts to False and bCommandAborted shifts to True.

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

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

When the instruction is executed, 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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[} ASDA_A2_E_CoE_Drive x

General Select the outputs Select the inputs

Name Type Index Mame Type Index
Process Data ¥ 16#1600 1st RxPDO Mapping ¥ 16#1A00 15t TXPDO Mapping
Control Word UINT  16#6040:00 Status Word UINT  1626041:00
Startup parameters
TargetPosition DINT  162607A:00 AactualPosition DINT  166084:00
EtherCAT Parameters [Targetveiodty DINT____ 16260FF:00 [velodity actual value DINT __ 162606C:00
TargetTorque T T6%5071:00 ActualTorque T 166077:00
EtherCAT 110 Mapping Mode0r0p eration SINT 167606000 ModeOfOperationDisplay SINT__ 1626065:00

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

EtherCAT IEC Objects

Status 602 3rd RxPDO Mapping (exclu rd TxPDO Mapping (e

Information

oo

4th RxPDO Mapping (exclu

® Troubleshooting

B [fan 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
B The example shows the motion behavior performed by DMC_VelocityControl.

MC_Fower_0
TRUE MC Power
— | EN - ENO——
IoConfig Globals.SM Drive ETC _Delta ASDA A2 —Hnxis Status —
TRUE —{Enable bRegulatorRealState —
TRUE —bBegulatorOn bODriveStartRealState —
TRUE —{bDriveStart Busy —
Error —
ErrorlD —
DMC VelocityControl 0O
TRUE DMC VelocityControl
I EN B ENO——
IoConfig Globals.S5M Drive ETC Delta ASDA B2 —Haxis bInVelocity —
—bBEnable bBusy —
FALSE —bContinuousUpdate bCommandiborted —
500 —1lrVelocity bError —
100 —lrAcceleraticn ErrorlId—
100 —lrDeceleration
1 —|lrJerk
1 —|Direction
DMC VelocityControl_ 1
TRUE DMC VelocityControl
— | EN - ENC——
IoConfig_Globals.5M Drive ETC Delta ASDR B3 —axis bInVelocity —
—|bEnable bBusy —
FALSE —{bContinuousUpdate bCommandiborted —
300 —1lrVelocity bError —
100 —lrAcceleration ErrorlId —
100 —lrDeceleration
0 —lrJderk
1 —Direction
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B Timing Diagram

500
Velocity a0

0

DMC_VelocityControl_0
bEnable

binVelocity

bBusy

bCommandAborted

bError

DMC_VelocityControl_1

bEnable |

binVelocity ’7
bBusy l
bCommandAborted —I ‘ I
bError
continuous motion(5)
Axis State Machine stndstl®) discrete motion(4) L
standstill(3)

€ When bEnable of DMC_VelocityControl_0 changes to True, the instruction
controls the axis to reach the specified target velocity 500. When it reaches
500, binVelocity of DMC_VelocityControl_0 changes to True.

€ When bEnable of DMC_VelocityControl_1 changes to True,
DMC_VelocityControl_0 is interrupted and 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 is 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.
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€ 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.

®  Supported Products
B AX-308E, AX-364E

2.3.1.3 DMC_MovelLinearAbsolute

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

FB/FC Instruction Graphic expression

DMC_HMoveLinearAbsolute
| AxisGroup bDone|
bExecute bBusy
Position bActive
Irvelocity bCommandAbarted
IrAcceleration bError|

FB |DMC_MovelLinearAbsolute

IrDeceleration ErrorlD
Inderk

BufferMode

TransitionMode

ST expression

DMC_MovelLinearAbsolute_instance (
AxisGroup:=,

bExecute:=,

Position:=,

IrVelocity:=,

IrAcceleration:=,

IrDeceleration:=,

Irderk:=,
BufferMode:=,
TransitionMode:=,
bDone=>,
bBusy=>,
bActive=> ,
bCommandAborted=> ,
bError=> ,
ErrorID=>) ;
[ Inputs
Setting value T
Name Function Data type g T|m|ng_ o7
(Default value) updating
The instruction
is executed True/False
bExecute when bExecute BOOL (False) )
changes from

192



=

AX Series-Standard Instructions Manual Chapter 2
. Setting value Timing for
Name Function Data type (Default value) updating
False to True.
Specify the
absolute target [ ]
position for each o=
. . Positive number o When  bExecute
axis in the
Position s;:aclified axis LREAL[6] negative number | shifts to True.
group. ([0,0,0,0,0,0])
(Unit: user unit)
Specify the
target velocity
Invelocity for_ the specified LREAL Positive number When bExecute
axis group. (0) shifts to True.
(Unit: user
unit/s)
Specify the
: acceleration Positive number | When  bExecute
IrAcceleration rate. (Unit: user LREAL (0) shifts to True.
unit/s?)
Specify the
deceleration o
IrDeceleration | rate. LREAL Posmv(eor)lumber z\k/l::‘tesnto 'I?r Ij)e(ecute
(Unit: user )
unit/s?)
Specify the jerk. o
IrJerk (Unit: user LREAL Pos't"’for)‘“mber z\k’]:}fsnto Tﬁf;‘ec“te
unit/s®) :
0: Aborting
1: Buffered
Soecify a buff DMC 2: BlendingLow
pecily a butlter = 3: When  bExecute
BufferMode mode for the BUFFER _ o . )
instruction ™ MODE BlendingPrevious | shifts to True.
4: BlendingNext
5: BlendingHigh
(0)
Specify a DMC _ 0: None
TransitionMode transition mode GROUP_ 10 Overla When  bExecute
for the TRANSITION_ ’ P shifts to True.
instruction2. MODE (0)

*Note:

Refer to AX-3 Series Operation Manual for details on BufferMode.
Refer to AX-3 Series Operation Manual for details on TransitionMode.
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® Outputs
. Output range
Name Function Data type
unct P (Default value)
bDone True_z_wh.en t.he absolute BOOL True/False (False)
positioning is completed.
bBusy Trl?'e when the insiruction is BOOL True/False (False)
being executed.
bActive True when the instruction is BOOL True/False (False)
controlling axes.
bCommand | True when the instruction BOOL True/False (False)
Aborted execution is aborted.
bError True w_hen an efror occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an
error occurs. Refer to . DMC_ERROR
ErrorlD Appendices for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name

Timing for shifting to True

Timing for shifting to False

bDone

completed.

® When the absolute positioning is

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

bBusy

True.

e When bExecute changes to

When bDone shifts to True.
When bError shifts to True.
When bCommandAborted shifts
to True.

bActive

e When axes start

being
controlled by the instruction.

When bDone shifts to True.
When bError shifts to True.
When bCommandAborted shifts
to True.

bActive will change to False
after remaining True for at least
one cycle when bExecute is
False but bActive changes to
True.
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Name Timing for shifting to True Timing for shifting to False
When the instruction is aborted
by another instruction When bExecute shifts to False.
BufferMode of which is set to bCommandAborted will change
bCommand Aborting. to False after remaining True for
Aborted ® When the instruction is aborted one cycle when bExecute is
by MC_Stop. False but bCommandAborted
® When the instruction is aborted changes to True.
by DMC_GroupStop.
e When an error occurs in the
execution conditions or input | ® When bExecute shifts from True
bError/ErrorlD values for the instruction. (Error to False. (Error code is cleared)
code is recorded).

B Timing Diagram

bExecute |

bDone
bActive
:
bCommandAborted !
j

bBusy

bError
ErroriD ]
® [n-Outs
Name Function Data type Setting value | Timing for updating
Specify DMC AXIS When bExecute
AxisGroup | the axis | DMC_AXIS_GROUP_REF* - — | shifts to True and
GROUP_REF X
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.

® Function

B 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.

B At least one axis is needed for the linear interpolation. An error will occur if there is a
travel distance for the axis which is not set.
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® Troubleshooting

B When an error occurs in the instruction execution or the axis group enters
GroupErrorstop state, bError changes to True and axes stops running. To confirm
current error state, see the error code in ErroriD.

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

® Programming Example

B 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
DMC_MovelinearAbsolute_0: DMC MoveLinearAbsolute;
movabs_exe: BOOL;
movabs pos: ARRAY [0..5] OF LREAL := [1000, 2000, 0 , 00, 0 0]:
movabs_vel: LREAL := 1000;
movabs_acc: LREAL := 100;
movabs dec: LRBAL := 100;
movabs_jerk: LREAL := 0;
movabs _buffmode: DMC BUFFER_MODE;
mavabz_transmcde: DMC GROUP TRANSITION MODE;
movabs _done: BOOL;
movabs _busy: BOOL;
movabs active: BOOL;
movabs_abort: BOOL;
movabs error: BOOL;
movabs errorID: DMC ERROR;
DMC_ GreoupEnable 0
DMC GroupEnable
EN ENO
DMC &xis Group — ExisGroup bkDone — group_done
group_exe —bExecute bBusy — group_busy
bError —group_error
ErrorID — group_errorlD
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DMC MovelLinearibaolute O

DMC_Axis_Graup-Jj
movabs _exe —
movabs _pog —
movabs_wel —
movaebs_acc —
movabs_dec —

movabs_jerk —
movebs_buffmode —
movabs _transmode —

DMC MovelinearAbsclute

EN

AxisGroup
bBExecute
Pogition
lrvelocity
lricceleraticon
lrDeceleration
lrderk
BufferMode
TransitionMode

ENC
blone —movabs_done

bBusy —movabs_buay

bActive —movabs _active
bCommand&borted — movebs_abort
bError —movabs_error

ErrorID —movabs_errorID

B When moveabs_exe (bExecute) changes to True, DMC_MoveLinearAbsolute starts to
perform the absolute linear interpolation for six axes.

B  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.

B moveabs_exe (bExecute) is switched to False after the absolute linear interpolation is
completed. Then moveabs_done (bDone) will change to False automatically.

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

® Supported Products
B AX-308E, AX-364E

2.3.1.4 DMC_MoveLinearRelative

DMC_MovelinearRelative controls a specified

interpolation.

axis group to perform the relative linear

FB/FC Instruction

Graphic expression

FB |DMC_MovelLinearRelative

\AxisGroup
bExecute
Distance
Irvelocity
IrAcceleration
IrDeceleration
Irderk
BufferMode
(TransitionMode

DMC_MoveLinearRelative
bDone|
bBusy
bActive|
bCommandAborted
bError|
ErrorID|

ST expression
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FB/FC Instruction Graphic expression
DMC_MovelLinearRelative_instance (

AxisGroup: =,
bExecute: =,
Distance: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =
Irderk: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=>,
bCommandAborted=>,
bError=>,
ErrorID=>) ;
® Inputs
Setting value Aeef
Name Function Data type g Tlmlng_ 7
(Default value) updating
The
instruction is
executed
when True/False
bExecute bExecute BOOL (False) )
changes
from False
to True.
Specify the
travel L’ [ R I _]
distance for Positive number, When
each axis in i b
Distance Xs ! LREAL[6] negative NUMber | 1 Execute shifts
the specified or 0
axis group to True.
- ' (10,0, 0,0,0,
(Unit: user 0])
unit)
Specify the
target
velocity for Positive number When
IrVelocity the axis LREAL 0) bExecute shifts
group. to True.
(Unit: user
unit/s)
IrAcceleration Specify the LREAL Positive number | When

acceleration

(0)

bExecute shifts
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Setting value imi
Name Function Data type g T|m|ng_ 7
(Default value) updating
rate. to True.
(Unit: user
unit/s?)
Specify the
deceleration Positive number When
IrDeceleration | rate. LREAL 0) bExecute shifts
(Unit: user to True.
unit/s?)
Specify the
jerk. Positive number When .
IrJerk . LREAL bExecute shifts
(Unit: user (0) to True
unit/s®) '
0: Aborting
1: Buffered
i 2: BlendingLow
buffer mode DMC_ s when
BufferMode BUFFER _ L . bExecute shifts
for the BlendingPrevious
. . MODE g to True.
instruction. 4: BlendingNext
5: BlendingHigh
(0)
owe_ | Nre e
TransitionMode mode for the GROUP_ 10: Overlap bExecute shifts
instruction 2 TRANSITION_MODE | (0) to True.

*Note:

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

® Outputs
Name Function Data type SR EGE ([DEEm
value)
bDone Trut_e_whlen t_he relative BOOL True/False (False)
positioning is completed.
bBusy | 1Tu€when the instruction is BOOL True/False (False)
being executed.
bActive True when the instruction is BOOL True/False (False)
controlling axes.
bCommand | True when the instruction BOOL True/False (False)
Aborted execution is aborted.
bError True w'hen an error occurs in BOOL True/False (False)
execution of the instruction.
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Output range (Default

Appendices for error code
descriptions.

Name Function Data type value)
Record the error code when an
ErrorlD error occurs. Refer to DMC_ERROR' DMC_ERROR

(DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
. e When bExecute is False but
bDone \c/\gr]ﬁ; ;?: drelatlve positioning is bDone shifts to True, bDone will
' remain True for one cycle and
then change to False.
When bDone shifts to True.
bB When bExecute changes to When bError shifts to True.
usy TRUE. When bCommandAborted shifts
to True.
When bDone shifts to True.
When bError shifts to True.
When bCommandAborted shifts
. When axes start  being to Trl_Je' .
bActive controlled by the instruction. bActive will change to False
after remaining True for at least
one cycle when bExecute is
False but bActive changes to
True.
When the instruction is aborted When bExecute shifts to False.
by another instruction whose bCommandAborted will change
bCommand BufferMode is set to Aborting. to False after remaining True for
When the instruction is aborted at least one cycle when
Aborted by MC_Stop. bExecute is False but
When the instruction is aborted bCommandAborted changes to
by DMC_GroupStop. True.
When an error occurs in the When bExecute shifts from True
execution conditions or input to False. (Error code is cleared)
bError/ErrorlD values for the instruction. (Error
code is recorded in ErrorID)
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B Timing Diagram

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

]

_

ErroriD
® [n-Outs
Name Funnctlo Data type Output range Name
When
bExecut
AxisGrou | 5P | pMC_AXIS_GROUP_REF | DMC_AXIS_GROUP_RE | & Shifts
the axis - — - = T — to  True
P 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.

® Function

B 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.

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

® Troubleshooting

B When an error occurs in the instruction execution or the axis group enters
GroupErrorstop state, bError changes to True and axes stops running. To confirm
current error state, see the error code in ErroriD.

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

® Programming Example

B 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.
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vz nutr'?ber 0 1EEET & Current position Relative distance | Target position
e axis group
Axis 1 1000 1000 2000
Axis 2 1000 2000 3000
Axis 3 1000 3000 4000
Axis 4 1000 4000 5000
Axis 5 1000 5000 6000
Axis 6 1000 0 1000

DMC MowvelinearRelatiwve 0: DMC MovelinearRelatiwve;
movrel exe: BOOL;

movrel dist: ARRAY [0..3] OF LREAL := [1000, 2000, 3000, 4000, 5000, O]:
movrel wel: LREAL := 10007

movrel acc: LEEAL := 1007

movrel dec: LEEAL := 1007

movrel jerk: LREAL := 0;

movrel buffmode: DMC BUFFER MODE;

movrel transmode: DMC GROUP TRANSITION MODE;
movrel done: BOOL;

movrel busy: BOOL;

movrel active: BOOL;

movrel_abort: BOOL;

movrel error: BOOL;

movrel errorlD: DMC _ERROR;

IMC GroupEnable O
DMC GroupEnable

EN ERG
DMC RAxis Group —nxi sEroup blone — group_done
group_exe —|bExecute bBusy — group_busy

bError —group error
ErrorID —group_errorID

DMC_MovelLinearRelatiwve 0
DMC MovelLinearRelative
EN - ENO
DMC Axis Group —AnxisGroup blone —movrel done

movrel exe —|bExecute bBusy —movrel busy

movrel dist —|Distance bRActive —movrel actiwve
movrel wvel —|lrVelocity bCommandAborted —movrel abort
movrel acc —|lriAcceleration bError —movrel_ error
movrel dec —(lrDeceleration ErrorID —movrel errorID

movrel jerk —|lrderk

movrel buffmode —(BufferMode
movrel transmode —{TransitionMode

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

B When movrel_done (bDone) changes to True, movrel_busy (bBusy) and movrel_abort
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(bAborted) change to False, which means the specified relative positioning (1000, 2000,
3000, 4000, 5000, 0) is completed.

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

If movrel_exe (bExecute) is set to True again, axes will perform the relative linear
interpolation one more time to reach the target position (3000, 5000, 7000, 9000, 11000,
1000).

When the target positioning is completed, movrel_done (bDone) changes to True again.

® Supported Products

2.3.1.5

AX-308E, AX-364E

DMC_MoveCircularAbsolute

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

FB/FC

Instruction Graphic expression

FB

DMC_MoveCircularAbsolute
\xisGroup bDone|
bExecute bBusy
CircPlane bActive
CircMode bCommandAborted
iAuxPoint bError|
EndPoint ErrorID
PathChoice
dwSpiralTurns
Irvelacity
IrAcceleration
IrDeceleration
Irerk
BufferMode
(TransitionMode

DMC_MoveCircularAbsolute

ST expression
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FB/FC Instruction

Graphic expression

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

Irderk: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=> ,
bCommandAborted=> ,
bError=>,
ErrorlD=> ;
® Inputs
Setting value | Timing
Name Function Data type (Default for
value) updating
The
instruction
is executed
when True/False
bExecute | -y ecute BOOL (False) )
changes
from False
to True.
Specify the 0: XY_plane | \yhen
CircPlane | Gircular or DMC_CIRC_ 1:YZ_plane | bExecut
helical PLANE 2: ZX_plane e shifts
plane.™ 0) to True.
Specify the ]
method for 0: Border When
CircMode circular or DMC_CIRC_ 1: Center bExecut
helical MODE 2: Radius e shifts
interpolatio (0) to True.
n."
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Setting value | Timing
Name Function Data type (Default for_
value) updating
L]
Specify the Positive When
AuxPoint | uxiliary LREAL[3] number, bExecut
point data. negative e shifts
1 numberor 0 | to True.
([0, 0, 01)
Specify the
target La J— _,._.1 ) _]
position for ES;'S;? When
) each axis 7 bExecut
EndPoint in the axis LREAL[6] nunring-“;? . e shifts
group. to True.
(Unit: user ([0,0,0,0,0,
unit) )

PathChoice ﬁi(;figl'jr > DMC_CIRC_ Counte1r:CIockwi X\gllelm
: . PATHCHOICE e shifts
interpolatio se

L to True.
n direction. (0)
Specify the When
dwSpiralTurn | number of DWORD 0~65535 (0) bExecut
s spiral e shifts
turns. to True.
Specify the
target
velocity for » When
IVelocity | the axis LREAL Positive | bExecut
group. number (0) e shifts
, to True.
(Unit: user
unit/s)
Specify the When
acceleratio Positive bExecut
IrAcceleration | n rate. LREAL ;
o number (0) e shifts
(Unit: user
) to True.
unit/s*)
deceleratio When

IrDeceleratio Positive bExecut

n rate. LREAL X
n (Unit: user number (0) e shifts
o to True.

unit/s*)

Specify the When
jerk. Positive bExecut
IrJerk (Unit: user LREAL number (0) e shifts
unit/s3) to True.

BufferMode | SPecify a DMC_BUFFER_MODE 0: Aborting When
buffer bExecut
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Setting value | Timing
Name Function Data type (Default for
value) updating
mode for 1: Buffered e shifts
the 2: BlendingLow | to True-
instruction.
2 3:
BlendingPrevio
us
4: BlendingNext
5: BlendingHigh
(0)
Specify a
TransitionMo | mode for DMC_GROUP_TRANSITION_M 10: Overla bExecut
de the ODE ' P e shifts
instruction. (0) to True.
*3
*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 Absolute coordinate values Start point, end point and border point [Xa, Ya,
for the border point (Xa, Ya, Za]
Za)
A center point —
1 Absolute coordinate values [Cx, Cyv, N/A] | [N/A, Cx, Cv] | [Cy, N/A, Cx]
for the center point (Cx, Cy)
2 Radius — Radius (R) [R, N/A, N/A]

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

® Outputs
. Output range (Default
Name Function Data type value)
True when the absolute
bDone positioning is completed. BOOL True/False (False)
True when the instruction is
bBusy being executed. BOOL True/False (False)
. True when the instruction is
bActive controlling axes. BOOL True/False (False)
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Name Function Data type S EER (DIEE:
value)
bCommand | True when the instruction BOOL True/False (False)
Aborted execution is aborted.
bError | 1Tuewhen an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an
error occurs. Refer to . DMC_ERROR
ErrorlD Appendices for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.
*Note: DMC_ERROR: Enumeration (ENUM)
B Output Update Timing
Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
® When the absolute positioning is bDon_e .W'" change to False after
bDone completed remaining True for one cycle
' when bExecute is False but
bDone changes to True.
When bDone shifts to True.
bB e When bExecute changes to | ® When bError shifts to True.
usy TRUE. ®  When bCommandAborted shifts
to True.
When bDone shifts to True.
When bError shifts to True.
When bCommandAborted shifts
) e When axes start being to Trl_"e' )
bActive controlled by the instruction. ® DActive 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 When bExecute shifts .to False.
by another instruction bCommandAborted will change
bCommand BufferMode of which is set to to False after remaining True for
Aborted Aborting. at least one cycle when
® When the instruction is aborted bExecute Is False but
bCommandAborted changes to
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Name Timing for shifting to True Timing for shifting to False

by MC_Stop. True.
® When the instruction is aborted
by DMC_GroupStop.

e When an error occurs in the
execution conditions or input | ® When bExecute shifts from True
values for the instruction. (Error to False. (Error code is cleared)
code is recorded)

bError/ErrorlD

B Timing Diagram

bExecute

bDone

bBusy
bActive
|
bCommandAborted :
1

bError

—_L

ErrorlD

® [n-Outs
Functio . Timing for
Name n Data type Setting value updating
When
bExecut
AxisGrou | 5P | DMC_AXIS_GROUP_REF | DMC_AXIS_GROUP_RE | ©Shifts
the axis . 2 to True
P 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.

® Function

B 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.

B 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.

B If the start point and end point for circular interpolation are set to the same
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point, use the center point mode (CircMode = Center) for the interpolation.

B 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.

B When the start point and end point for circular interpolation are set as the same
point, the instruction will perform the rotation for one complete circle.

® Troubleshooting

B When an error occurs in the instruction execution or the axis group enters
GroupErrorstop state, bError changes to True and axes stops running. To
confirm current error state, see the error code in ErroriD.

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

® Programming Example

B 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.

DMC MoveClircularibsclute O: DMC MoveCircularfbsolute:
ciragbs_exe: BOOL;

cirabs_circplane: DMC CIRC FLAWE := DMC CIRC FLAWNE.XY plane;
cirabs_circmode: DMC CIRC MODE := DMC CIRC MODE.center;
ciragbs_auxpoint: ARRAY [0..Z2] OF LREAL := [2000, 100077
cirabs_endpoint: ARRAY [0..5] OF LREAL := [4000, 2000];>
cirabs_pathchoice: DMC CIRC PATHCHOICE DMC CIRC PATHCHOICE.CLOCEWISE;
ciragbs_spiralturns: WOBD := 0;

cirabs_wel: LREAL := 200;

cirabs_acc: LEREAL := 100;

cirabs_dec: LEBAL := 100;

cirabs_Jjerk: LEEAL := 0;

cirabs_buffmode: DMC BUFFER_MODE;

cirabs_transmode: DMC GROUP TRANSITICON MODE;

cirabs_done: BOOL;

cirabka_busy: BOOL;

cirabs_actiwve: BOOL;

ciragbs_aborted: BOOL;

cirabs_error: BOOL;

cirabs_errorlID: DMC ERROR;

IMC GroupEnable O
DMC GroupEnable

EN ERG
DMC Axis Group —= BAxjaGroup blone — group_done
group_=xe —|bExecute bBusy — group_busy

bError —group error
ErrorID —group_errorlD
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DMC_Mov eCircularAbsolute

DMC MoveCircularibsolute 0
DMC MoveCircularAbsoclute
EN ENCO
DMC Axis Group —AaxisGroup bDone — cirabs done
cirabs_exe —bExecute bEusy — cirabs busy
cirabs_circplane —{CircFlane bActive —cirabs_active
cirabs_circmode —{CircMode bCommandaborted — cirabs_aborted
cirabs_auxpoint —|AuxPoint bError — cirabhs_error
cirabs_endpoint —|EndPoint ErrorID [~ ciraba errorID
cirabs_pathchoice —{PathChoice
cirabs spiralturns —|dw3SpiralTurns
cirabs_wvel —1lrVelocity
cirabs_acc —]lrAcceleration
cirabs dec —jlrDeceleration
cirabs jerk —lrderk
cirabs buffmode —|BufferMode
cirabs_transmode —|TransitionMode
Y Start point
3000 f-—----- @ = — =T s ——— ——m oo
Terminal
point
2000 -------- b =
1 ' -
1 . e :
1 \ - 1
i \ - i
- 1
1 Center ofa", - i
1 2 % - 1
circle -
1000f =======~ P —- e ol
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
: : ! X
(0,0) 1000 2000 4000
it

cirabs_exe
(bExecute)

cirabs_busy
(bBusy)

]

cirabs_active
(bActive)

]

cirabs_done

LAl LY

(bDone)

B When cirabs_exe (bExecute) changes to True, DMC_MoveCircularAbsolute
performs the absolute positioning toward the terminal point (4000, 2000) from
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the start point (1000, 3000) in the clockwise direction.

B 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.

B [fcirabs_exe (bExecute) is set to True again, there will be no positioning motion
any longer since the absolute target position has been reached.

® Supported Products
B AX-308E, AX-364E

2.3.1.6 DMC_MovecCircularRelative

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

FB/FC Instruction Graphic expression

DMC_MoveCircularRelative
s Group bDone|
bExecute bBusy
CircPlane bActive,
CircMode bCommandAborted
AuxPoint bError]
EndPoint ErrarID
PathChoice
dwSpiralTurns
Irvelocity
IrAcceleration

DMC_MoveCircular

FB Relative

IrDeceleration
IrJerk
BufferMode
TransitionMode

ST expression

DMC_MoveCircularRelative_instance (
AxisGroup: =,
bExecute: =,
CircPlane: =,
CircMode: =,
AuxPoint: =,
EndPoint: =,
PathChoice: =,
dwSpiralTurns: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=>,
bCommandAborted=>,
bError=>,
ErrorlD=>) ;
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® Inputs
Setting value | Timing
Name Function Data type for
The
instruction
is executed
when True/False
bExecute | pryecute BOOL (False) .
changes
from False
to True.
Specify the 0: XY_plane When
GircPlane | Circular or DMC_CIRC_ 1:YZ_plane bExecut
helical PLANE 2: ZX_plane e shifts
plane.™ 0) to True.
Specify the )
method for 0: Border When
CircMode | Circular or DMC_CIRC_ 1: Center bExecut
helical MODE 2: Radius e shifts
interpolatio (0) to True.
n.
L]
Specify the Positive When
AuxPoint au?(|l|ary LREAL[3] numbgr, bExegut
point data. negative e shifts
*1 number or 0 to True.
([0, 0, 0))
Specify the
target L1
position for Positive When
. each axis number, bExecut
EndPoint in the axis LREAL[6] negative e shifts
group. number or 0 to True.
(Unit: user (10,0,0,0,0,0])
unit)
i 0: Clockwise
Specty e )
. . DMC_CIRC_ y . | bExecut
PathChoice hellcal . PATHCHOIGE CounterClockwi e shifts
interpolatio se
L to True.
n direction. (0)
Specify the When
dwSpiralTurn number of DWORD 0~65535 (0) bExecut
s spiral e shifts
turns. to True.
, Specify the Positive number | When
IrVelocity target LREAL ) bExecut
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Setting value | Timing
Name Function Data type for
(Default value) | ypdating
velocity for e shifts
the axis to True.
group.
(Unit: user
unit/s)
Specify the When
acceleratio Positive number | bExecut
IrAcceleration | n rate. LREAL .
o (0) e shifts
(Unit: user to True
unit/s?) '
deceleratio When
IrDeceleratio Positive number | bExecut
n rate. LREAL :

n o (0) e shifts
(Unit: user to True
unit/s?) '
Specify the When
jerk. Positive number | bExecut

IrJerk (Unit: user LREAL (0) e shifts
unit/s®) to True.
0: Aborting
1: Buffered
Specify a 2: BlendingLow
buffer 3 When
BufferMode | Mode for DMC_BUFFER_MODE BlendingPrevio | PEXecut
the e shifts
, L. us
instruction. to True.
2 4: BlendingNext
5: BlendingHigh
(0)
Specify a When
transition 0: None bExecut
TransitionMo | mode for DMC_GROUP_TRANSITION_M 10: Overla e shifts
de the ODE : P to True.
instruction.” 0)
3
*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 vileulztsivfircﬁoer%ig?cjtgr Start point, end point and border point [Xa, Ya, Za]
point (Xa, Ya, Za)

213




AX Series-Standard Instructions Manual Chapter 2

CircPlane

CircMode Definition XY_Plane YZ Plane |  ZX_Plane

setting CircMode — AuxPoint
Actual input for AuxPoint [, , ]

A center point —

1 Relative coordinate [Cx, Cv, N/A] | [N/A, Cx, Cv] [Cv, N/A, Cx]
values for the center

point (Cx, Cy)

2 Radius — Radius (R) IR, N/A, N/A]

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

® Outputs
Name Function Data type CNERE [EMEE (Defmi
value)
bDone Trug_whlen t_he relative BOOL True/False (False)
positioning is completed.
bBusy True when the instruction is BOOL True/False (False)

being executed.

bActive | 1'Ue when the instruction is BOOL True/False (False)
controlling axes.

bCommand | True when the instruction

Aborted execution is aborted. BOOL True/False (False)
bError | |TUe when an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an
error occurs. Refer to . DMC_ERROR
ErrorlD Appendices for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False

When bExecute shifts to False.

bDone will change to False

o : e
When the relative positioning is after remaining True for one

bDone

completed. cycle when bExecute is False
but bDone changes to True.
bBusy * ¥V£82 bExecule changes 10 | o \yhen hpone shifts to True.
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Name Timing for shifting to True Timing for shifting to False
When bError shifts to True.
When bCommandAborted shifts
to True.
® \When bDone shifts to True.
® When bError shifts to True.
® When bCommandAborted shifts
) e When axes start being R to Trge. .
bActive controlled by the instruction. bActive W|[I c_:hange to False
after remaining True for at least
one cycle when bExecute is
False but bActive changes to
True.
o . L
\t/)\)//hen th:ngit;m'on ilis?r?ﬁ:?igg ® \When bExecute shifts to False.
BufferMode of which is set to o bCommandAborted will Change
bCommand Aborting. to False after remaining True for
Aborted ® When the instruction is aborted at least one cycle when
by MC_Stop. glc_::xecute IZ:EI? Zuth t
® When the instruction is aborted Truc()amman ortea changes fo
by DMC_GroupStop. '
® When an error occurs in the
y execution conditions or input | ® When bExecute shifts from True
bError/ErrorlD values for the instruction. (Error to False. (Error code is cleared)
code is recorded).

B Timing Diagram

bExecute J L
o [ ] Il
bBusy I_
v || ] ]
bCommandAborted §| ;
bError T
ErrorlD I_
® [n-Outs
Name Funnctio Data type Setting value Tl;r:ér;g:;r
AxisGrou | Specify | DMC_AXIS_GROUP_REF | DMC_AXIS_GROUP_RE | When
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the axis * F bExecut
group. e shifts
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

B 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.

B 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.

B 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.

B 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.

B 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.

® Troubleshooting

B When an error occurs in the instruction execution or the axis group enters
GroupErrorstop state, bError changes to True and axes stops running. To
confirm current error state, see the error code in ErroriD.

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

® Programming Example

B 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];
Cirraljathchoice: DMC CIRC PATHCHOICE := DMC CIRC PATHCHOICE.CLOCEWISE;

cirrel spiralturns: WORD := 0;
cirrel vel: LREAL := 200;
cirrel_acc: LREAL := 100;

cirrel dec: LREAL : 100;
cirrel_jerk: LREAL := 0;
cirrel_buffmode: DMC_BUFFER_MODE;
cirrel_ transmode: DMC_GROUP_TRANSITION MODE;
cirrel_done: BOOL;

cirrel_busy: BOOL;

cirrel active: BOOL;

cirrel aborted: BOOL;

cirrel error: BOOL;

cirrel errorID: DMC_ERROR;
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IMC_ GroupEnable 0O

OMC Lxis Group —
group_exe —

DMC GroupEnable
EN ENO
LxizGroup bDone
bExecute bBusy
BError
ErrorlD

— group_done

— group_busy

— group_error

— group_errorlD

OMC MoveCircularBelatiwve 0
DMC MoveCircularRelative
EN B ENO
ODMC Axis Group —axisGroup bhone [~ cirrel done
cirrel_exe —|bExecute bBusy [~ cirrel_busy
cirrel circplane —|CircPlane bRhctive —cirrel_active
cirrel_ circmode —|CircMode bCommand&borted — cirrel_aborted
cirrel_ auxpoint —|AuxPoint bError [~ cirrel_error
cirrel endpoint —(EndPoint ErrorID —cirrel errorlID
cirrel_pathchoice —|PathChoice
cirrel gpiralturns —|dwSpiralTurns
cirrel_wel —|lrVelocity
cirrel_acc —|lrAcceleration
cirrel dec —lrDeceleration
cirrel_jerk —|lrJerk
cirrel buffmode —BufferMode
cirrel_transmode —|TransitionMode
Ty Start point
3000 (=== T e s s m sy = -==
|
I ' Terminal
: 5\ point | .4000
R
2000 f======—~ 'f“““?““"“““““___:_ - -2000
N s
I N = i
i Cen_terié:if ‘\\ - i
1000 f———————— 4:——3—':'—'5———«%"11 ———————————————— J: ———————————
! 1p00 ' !
| | 3000 R
: f tal
I I l A
(0.0} 1000 2000 4000
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it B

DMC_MoveCircularRelative

cirrel_exe
(bExecute)

N
—’

cirrel_busy
(bBusy)

!

1
cirrel_active !
(bActive) !

! 1

cirrel_done ‘
(bDone)

B 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.

B 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.

B [f cirrel_exe (bExecute) is set to True again, the instruction will perform the
circular interpolation regarding current positon (4000, 2000) as the reference
point.

® Supported Products
B AX-308E, AX-364E
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2.3.1.7 DMC_GroupStop

DMC_GroupStop decelerates the group axes to a stop.

FB/FC

Instruction

Graphic expression

ST expression

FB

DMC_GroupStop

—AxisGroup
—{bExecute
—{Irbeceleration
—{Irlerk

DMC_GroupStop

bDone|

bBusy

bActive|
bCommandAborted
bError|

ErrorlD

(

DMC_GroupStop_instance

AxisGroup : =,
bExecute : =,
IrDeceleration : =,
Irderk : =,

bDone =>,

bBusy =>,

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

ErroriD =>) ;
® Inputs
Setting value
Name Function PR g Timing for updating
type (Default value)
The instruction is
executed when True/False
bExecute bExecute BOOL -
(False)
changes from
False to True.
Specify the
IrDeceleration decg.leratlon rate. LREAL Positive number When bExecute shifts
(Unit: user (0) to True.
unit/s?)
Specify the jerk. - :
Irderk (Unit: user LREAL Positive number | When bExecute shifts
g (0) to True.
unit/s?)
® Outputs
Name Function Data type (QRIAIE e o
value)
True when all axes
bDone stop with the velocity BOOL True/False (False)
0.
True when the
bBusy instruction is being BOOL True/False (False)
executed.
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Name Function Data type O TR (EE
value)
True when the
bActive instruction is BOOL True/False (False)
controlling axes.
True when the
bCommandAborted | . o BOOL True/False (False)
instruction is aborted.
True when an error
bError occurs in execution of BOOL True/False (False)
the instruction.
Record the error code
when an error occurs.
. . DMC_ERROR
ErrorlD Refer to Appendices | DMC_ERROR (DMC_NO_ERROR)
for error code
descriptions.

*Note: DMC_ERROR:

Enumeration (ENUM)

B Output Update Timing

Name

Timing for shifting to True

Timing for shifting to False

bDone

® When the axis group
decelerates to a stop.

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

bBusy

® When bExecute shifts to

True.

When bDone shifts to True.
When bError shifts to True.
When bCommandAborted

shifts to True.

bActive

® When axes start being

controlled by the instruction.

When bExecute shifts to False.
When bError shifts to True.
When bCommandAborted
shifts to True.

bActive will change to False
after remaining True for at least
one cycle if bExecute changes
to False but bActive changes to
True.

bCommandAborted

® \When the instruction
aborted by
instruction.

is

another

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

bError

® \When an error occurs in the

When bExecute shifts from
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Name Timing for shifting to True Timing for shifting to False
execution conditions or input True to False. (Error code is
ErrorlD values for the instruction. cleared)
(Error code is recorded).

B Timing Diagram

bExecute

bDone

1
|
bBusy 1
1
bActive
bCommandAborted

bError

ErrorlD

® In-Outs
Functio . Timing for
Name n Data type Setting value updating
When
bExecut
AxisGrou | SPeClY | pMc AXIS_GROUP_REF | DMC_AXIS_GROUP_RE | ¢ Shifts
the axis . 2 to  True
P 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.

® Function
B The instruction decelerates the group axes in motion to a stop.
B The axis group state is switched to GroupStopping via the instruction.

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

® Troubleshooting

B bError changes to True when an error occurs. To confirm current error state,
see the error code in ErrorID.
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® Programming Example

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

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

DMC_GroupEnable O

TRUE DMC GroupEnable
11 EN ENO——
DMC Axis Group —axisGroup bDone —
—bExecute bBusy —
bError —
ErrorID —
DMC MoveLinearRelatiwve 0.bExecute EXECUTE
= EN ENO—
Distance[0] := 1000;
Distance[l] := 1000;
Distance[Z] := 1000;

OMC MovelLinearRelatiwve 0O

TRUE DMC MovelinearRelative
I EN - ENO——
DMC Axis Group —axisGroup bDone —
—bExecute bBuay —
Distance —(Distance bActive —
500 —1rVelocity bCommandiborted —
20 —/lrAcceleration bError —
30 —lrDeceleration ErrorID —
0 —lrJderk
DMC BUFFER_MODE.aborting —BufferMode
DMC_GROUP_TEANSITION MODE.none —{TransitionMode

DMC_GroupStop_0

TRUE DMC GroupStop
11 EN a ENO——
DMC Axis Group —HﬁxisGrﬂup bDone [—
—bExecute bBusy —
30 —/lrDeceleration baActive —
0 —(lrJderk bCommandAborted —
bError —
ErrorID—

222



AX Series-Standard Instructions Manual Chapter 2

B Timing Diagram

00

5
AxisX Velocity

0

DMC_MoveLinearRelative | 5 i
bExecute

bDone

bBusy

bActive

bAborted _‘

bError

DMC_GroupStop

bExecute
bDone ‘|

bBusy

bActive

bError

1
| GrounMoving
1

StandBy
State Machine GroupStopping

€ When bExecute of DMC_GroupStop changes to True, bCommandAboted of
MoveLinearRelative changes to True and axes start to decelerate to a stop.
Meanwhile the axis group stays in GroupStopping state.

€ When the 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.

® Supported Products
B AX-308E, AX-364E
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2.3.1.8 DMC_GroupHalt

DMC_GroupHalt decelerates the axis group in motion to a pause.

FB/FC

Instruction

Graphic expression

ST expression

FB

DMC_GroupHalt

DMC_GroupHalt
AsxisGroup
bExecute
IrDeceleration
IrJerk
BufferMode

bDone

bBusy|

bActive|
bCommandAborted
bError|

ErrorlD|

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

BufferMode : =,

bDone =>,

bBusy =>,

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

ErroriD =>) ;
® Inputs
Setting value TR
. iming for
Name Function Data type (Default updating
value)
The
instruction is
executed
when True/False
bExecute bExecute BOOL (False) )
changes
from False to
True.
Specify the
deceleration .
IrDeceleration | rate. LREAL Positive Whgn bExecute
- number (0) shifts to True.
(Unit: user
unit/s?)
Specify the
jerk. Positive When bExecute
IrJerk (Unit: user LREAL number (0) shifts to True.
unit/s?)
Specify a 0: Aborting
BufferMode | Puffermode | hyic BUFFER_MODE | 1: Buffered | V'nen bExecute
for the shifts to True.
instruction.” (0)

*Note: Refer to AX-3 Series Operation Manual for details on BufferMode.
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® Outputs
. Output range
Name Function Data type
anct P (Default value)
bDone True whe_n all axes stop with BOOL True/False (False)
the velocity 0.
bBusy Tn.]e when the instruction is BOOL True/False (False)
being executed.
bActive True when the instruction is BOOL True/False (False)
controlling axes.
bCommandAborted True when the instruction is BOOL True/False (False)
aborted.
bError True w_hen an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when
an error occurs. Refer to . DMC_ERROR
ErrorlD Appendices for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Function

Data type

® When the axis group

bDone decelerates to a stop.

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

¢ When bExecute shifts to

bBusy True.

When bDone shifts to True.
When bError shifts to True.

When bCommandAborted shifts to
True.

® When axes start being
bActive controlled by the
instruction.

When bDone shifts to True.

When bError shifts to True.

When bCommandAborted shifts to
True.

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

® When the instruction is

bCommandAborted aborted by another
instruction.

When bExecute shifts to False.
bCommandAborted will change to
False after remaining True for one
cycle when bExecute is False but
bCommandAborted changes to
True.
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Name Function Data type

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

® \When bExecute shifts from True to
False. (Error code is cleared.)

® Timing Diagram

bExecute

bDone

-

n

bActive

1

1

bCommandAborted | :
1

bError

ErrorlD

® In-Outs

Name | Function Data type Setting value Timing for
updating

When
. Specify bExecute
AX'SSrOU the axis | DMC_AXIS_GROUP_REF | DMC_AXIS_GROUP_REF | Shifts 10
IO bBusy is

False.

*Note:

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

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

B 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.
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® Troubleshooting

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

® Programming Example

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

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

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

DMC_GroupEnable_0
DMC GroupEnable

TRL

IMC 2xis Group —= AxisGroup bDone [—

IMC MovelLinearRelative 0.bExecute EXECUTE

11 EN ENO——
—bExecute bBusy [~

bError -
ErrorID —

=} EN ENO—
Distance[0] 1000;
Distance[l] 1000;
Distence[2] 1000;

DMC_MoveLinearRelative_0

TRUE DMC MovelinearRelative
[l EN a ENO——
DMC Axis Group —= AxisGroup bDone —
—bExecute bBusy —
Distance —Distance bRActive —
500 —1rVelocity bCommandAborted —
20 —|lrAcceleration bError —
30 —(lrDeceleration ErrorID —
0 —lrJderk
ODMC_BUFFER_MCDE.aborting —|BufferMode
DMC_GROUP_TRANSITION_MODE.none —|ITransitionMode

DMC_GroupHalt_0

TRUE DMC GroupHalt

11 EN - ENO——
DMC 2xis Group —AxisGroup bDaone —
—bExecute bEBusy —
30 —]lrDeceleration bActive —
0 —(lzJderk bCommandaborted —
OMC_BUFFER_MODE.aborting —{BufferMode bError —
ErrorID —
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B Timing Diagram

AxisX Velocity
0

DMC_MoveLinearRelative

bExecute

bDone

bBusy

bActive

~

bError

DMC_GroupHalt : P : i
bExecute L

bDone

bBusy

bActive

bAborted

bError

GroupMaving

Standby - i I
State Machine 4/—/ E—I

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

€ When the velocity 0 is reached, bDone of DMC_GroupHalt changes to True and
the axis group changes to Standby state.

€ When the velocity has not been reduced to 0 yet and bExecute of
DMC_GroupHalt changes to True during the instruction execution,
DMC_GroupHalt will be aborted by changing bExecute  of
DMC_MovelinearRelative to True again and then its bCommandAboted will
change to True.

® Supported Products
B AX-308E, AX-364E
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2.3.1.9 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.

FB/FC| Instruction Graphic expression ST expression
DMC_Home_ P_instance
(
Axis : =,
. bExecute : =,
s ubonel— | IrPosition : =,
FB DMC_Home_P —E—E;sioiion bCommandAEE:ﬁ: bDone =>
ErrorIDf— bBusy :>’
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
® Inputs
Setting value oo
Name Function Data type g T|m|ng|. =
(Default value) updating
The
instruction is
executed True/False
bExecute when BOOL (False) -
bExecute
changes from
False to True.
Sg:iz'c‘}'] tzf(taer Positive number, When bExecute
IrPosition | P e LREAL negative number or 0 | shifts to True and
the homing is bBusy is False
completed. (0) y '
® Outputs
. Output range
Name Function Data type
B (Default value)
True when the
bDone homing is BOOL True/False (False)
completed.
True when the
bBusy instruction is BOOL True/False (False)
executed.
True when the
bCommandAborted | instruction is aborted BOOL True/False (False)
by another
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. Output range
Name Function Data type
unct B (Default value)
instruction.
True when an error
bError occurs in execution BOOL True/False (False)
of the instruction.
Record the error
code thnfanterror DFB_HS'O_ERROR
ErrorlD 2?:;' difezrf:r DFB_HSIO_ERROR*
error code (DFB_HSIO_NO_ERR)
descriptions.

*Note: DFB_HSIO_ERROR: Enumeration (ENUM)

® Output Update Timing

Name Function Data type
® When the homing is ®* When bExecute shifts to False.
bDone completed. ®  When bError shifts to True.
® When bExecute ® When bExecute shifts to False.
bBusy changes to TRUE. e When bError shifts to True.
When bExecute shifts to False.
bCommandAborted will change
bC dAborted ® When the instruction is to False after remaining True for
ommandAborte aborted by MC_Stop. one cycle when bExecute is
False but bCommandAborted
changes to True.
bError ® When an error occurs in
thg execution conditions | When bExecute shifts from True
or input values for the to False. (Error code is cleared.)
ErrorlD instruction. (Error code ' )
is recorded).

B Timing Diagram

bExecute

bDone

bBusy

bCommandAborted

L

bError
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® In-Outs
Name | Function Data type Setting value Timing for updating
Specify
the
Axis source of | DMC_PULSE_AXIS | DMC_PULSE_ | When bExecute shifts to
pulse REF (FB) * AXIS_REF True and bBusy is False.
output
axis
*Note:

DMC_PULSE_AXIS_REF (FB): The function block serves as the drive interface for the pulse
output axis, which contains the axis parameter call and the drive program.

® Function
[ ]

The pulse output axis specified by the instruction must be selected in
Hardware 10 Configuration so that the axis can output pulses and perform
the homing action according to the pulse axis settings i.e. homing mode,
acceleration rate and velocity.

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

DMC_Home_ P supports homing modes defined in CiA 402 protocol. For
details on homing modes, refer to appendices.

Library of this function block: DL_BuiltinlO_AX3.library.

® Troubleshooting

When an error occurs in the instruction execution, bError of the instruction
changes to True. To confirm current error state, see the error code in ErroriD.

® 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 10
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.
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() Builtin_10 x -
Hardware I0 Configuration Configuration
Status
PoAxis Configuration
Counter sst
1EC Objects [ Counter 0 SSI Encoder
2 Phase use OC
e
Status N L [] Counter 1 e
Po Axis CHO LSP Capture 0
Information ° 8 |- 2 Phase use OC =
poAxiscHOLSH | $ t Counter 2 Capture 1
Po Axis CHO Z ! Counter 3 Capture 2
sst 2 U S——
o axis CHo Home switch | i L] Counter 4 Capture 3
: ["] Counter 5 Capture 4
—if bl Sa— [] Counter 6 s
— gy [N =
: Timer Capture 6
—_— M ——— (] Timer 0 Capture 7
7 15 (] Timer 1
s/s0 s/s1, Timer 2 Compare
Timer 3 "] Compare 0
our} our (] Timer 4 Compare 1
AL [
PoRcs OO A o e 22 Compare 2
a1 4 (] Timer 6
2 Po Axis CHO B [] Compare 3
[ S—
A2 ot Compare 4
. V| Pulse Output Axis 0
82 — 2 6 —— ] Compare 5
Pulse Output Avis 1
22 praselblige] B9 g e Compare 6
] Pulse Output Avis 2
[ Compare 7
@ < [] Puise Output Axis 3
Encoder

B 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 I0 Configuration Wariable Type Logical Function
Pulze_Output_Axis_0 PulseAxis_REF Pulze Output Axis 0
PoAxis Configuration
IEC Objects

Status

Information

B Pulse_Output Axis 0 is connected to the input Axis of MC_ Power and DMC _
Home_P as shown in the figure below. When the axis is in Standstill state, the
instruction is 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.

232



AX Series-Standard Instructions Manual Chapter 2

1 MC_Power_0
TRUE MC Power
11 EN - ENO——
Pulse_ Output_Axis 0 —Sawis Status —
TRUE —Enable bRegulatorRealState —
TRUE —|bRegulatorin bDriveStartRealState —
TRUE —bDriwveStart Buay —
Error —
ErrorID —
2 DMC_Homs_P 0
TRUE DMC_Home P
11 EN - ENO——
Pulse Cutput_Axis 0 —FAxis bDone [
do_homing —bExecute bBusy —
123.456 —lrPosiotion bCommandBborted —
bError —
ErrorID

m After DMC_Home P is 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 executed, the homing motion
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);

* 6 6 o

Homing Acceleration: 2000 (Unit: user unit /s 2).
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Homing Setting

Description

CASE 1

CASE 2

CASE 3

Case2

Homing Mode | Mode 23 v

Homing speed during search for switch [ Unit/s ]
Homing speed during search for z phase pulse [ Unit/s ]
Homing Acceleration | 2000 @ [ Unit/s? ]

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

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

and the axis moves at the second-phase speed ( Homing speed durning 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 duning search for Z phase pulse ) . And where the
axis 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 {
| ] L 1
—J
Start pont
4 Stop pont
dracteng SWWI@ {MM
Suﬂm'l}_
Stop pont )
e s+

Positive limit switch |

® Supported Products
B AX-308E, AX-364E
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2.3.1.10

DMC_ImmediateStop_P

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

FB/FC

Instruction

Graphic Expression

FB

DMC_ImmediateStop_P

DMC_ImmediateStop_P
—dxis
—bExecute

bDone
bBusy
bError
Errorld

ST Expression

DMC_ImmediateStop_P (

Axis =,
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
Errorld =>);
® Input
Setting value
Name Function Data type Timing for updating
(Default value)
The instruction
is enabled
bExecute | when bExecute BOOL True/False(False) -
changes from
False to True.
® Outputs
Name Function Data type Output range (Default value)
bDone True w_hen_ the instruction BOOL True/False(False)
execution is complete.
bBusy T.r“e when the instruction is BOOL True/False(False)
triggered to execute.
bError True when an instruction error BOOL True/False(False)
occurs.
Record the error code when an .
ErrorlD | error occurs. Refer to DMC_ERROR" | DMC_ERROR(DMC_NG_ERR)
Appendices for error code
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Name

Function

Data type

Output range (Default value)

descriptions.

*Note: DMC_ERROR: Enumeration(Enum)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® When the instruction execution is When bEexcute shifts to False.
complete. bDone will change to False after
bDone remaining True for one period
when bExecute is False but
bDone changes to True.
®  When bExecute shifts to True. ® When bDone shifts to Ture.
bBusy ®  When bError shifts to Ture.
bError ® When an error occurs in the ® When bExecute shifts from True
execution conditions or input to False (Error code is cleared).
ErrorD values for the instruction (Error
fror code is recorded in ErrorID).

® Timing Diagram
bExecute
bBusy
bDone J
bError
® In-Outs
Name | Function Data type Setting value Timing for
updating
The axis When
Axis that is DMC_PULSE_AXIS_REF DMC_PULSE_AXIS_REF bExecute shifts
mapped to True, and
to. bBusy is False.

*Note: DMC_PULSE_AXIS_REF (FB): The function block serves as the drive interface for the
pulse output axis, which contains the axis parameter call and the drive program.

® Function

B When bExecute shifts to True, PO axis motion will be stopped immediately,
and pulse output will be stopped immediately without deceleration.
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B Library of this function block is DL_BuiltinlO_AX3.library.

® Troubleshooting

B [f an error occurs during instruction execution and output pin bError changes
to True, refer to ErrorID (Error Code) to address the problem.

B Forerror codes and corresponding troubleshooting, please refer to Appendices
of this manual.

® Supported Products
B AX-308E, AX-364E

2.3.1.11 DMC_MoveVelocityStopByPos

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

FB/FC Instruction Graphic expression
DMC_MoveVelocityStopByPos

—Axis binVelocityp}—
—bExecute bDonep—
—4bTriggerStop bCommandAbortedp—
-—irVelocity bBusyp—

FB |DMC_MoveVelocityStopByPos| ~—rAcceleration bErrorf—
—IrDeceleration dwErroriD}—
—dlr)erk
—Direction
—irRoundPhase
—{IrStopPhase

ST expression

DMC_MoveVelocityStopByPos_instance(
Axis :=,

bExecute :=,
bTriggerStop :=,
IrVelocity :=,
IrAcceleration :=,
IrDeceleration :=,
Irderk :=,

Direction :=,
IrRoundPhase:=,
IrStopPhase:=,
binVelocity =>,

bDone =>,
bCommandAborted =>,
bBusy =>,

bError =>,

dwErrorlD =>)
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® Inputs
Setting
Name Function Data type LD Timing for updating
(Default
value)
The instruction is
executed when True/False
bExecute bExecute BOOL -
(False)
changes from
False to True.
The stop _
_ command is True/False When bExecute is
bTriggerStop | executed when BOOL (False) True and the output
bExecute is bBusy is True.
True.
Specify th .
ta?geglt )\//el oecity Positive When bExecute is
IrVelocity ' LREAL number or 0 | True and the output
(Unit; User (0) bBusy is False.
unit/s)
Specify the
acceleration r_ate Positive When bExecute is
) when the motion
IrAcceleration | gtarts LREAL number True and the output
' 0) bBusy is False.
(Unit: User
unit/s?)
Specify the
deceleration r_ate Positive When bExecute is
) when the motion
IrDeceleration | gnds LREAL number | True and the output
' 0) bBusy is False.
(Unit: User
unit/s?)
Specify the jerk. Positive When bExecute is
Irderk (Unit: User LREAL number True and the output
unit/s®) (0) bBusy is False.
, -1: negative | \wnen bExecute is
Direction | SPeciythe e DIRECTION' | 1: positive | True and the output
motion direction. bBusy is False.
(positive)
Positive When bExecute is
IrRoundPhase | Set the modulo. LREAL number True and the output
(0) bBusy is False.
Spe_c_ify a Positive When bExecute is
IrStopPhase | POS!tion or a LREAL number or 0 | True and the output
phase in the 0 bBusy is False.
modulo. (0)

*Note: MC_DIRECTION: Enumeration (Enum)
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® Outputs
. Output range
Name Function Data type
M (Default value)
binVelocity True when reaching the target BOOL True/False(False)
velocity
If the trigger signal is True and
bDone the axis position has been BOOL True/False(False)
recorded.
True when the instruction is
bCommandAborted | aborted by another BOOL True/False (False)
instruction.
bBusy True when the instruction is BOOL True/False (False)
being executed.
bError True when an error occurs. BOOL True/False (False)
. DMC_ERROR
dwErrorlD Contains error codes. DMC_ERROR (DMC_N_O_ERROR)

*Note: DMC_ERROR:

Enumeration (Enum)

H  Output Update Timing

instruction.

Name Timing for changing to TRUE Timing for changing to FALSE
® When axis velocity reaches When bCommandAborted shifts
) the target speed. to True.
binVelocity When bExecute is re-triggered,
and Velocity is given a new value.
When bExecute shifts to False.
® When the trigger signal is bDone will change to False after
bDone True, and the axis position remaining True for one period
has been recorded. when bExecute is False but
bDone changes to True.
® When the instruction is When bExecute shifts to False.
bCommandAborted aborted by another
instruction.
When bDone shifts to True.
bB ® When bExecute shifts to When bError shifts to True.
usy True. When bCommandAborted shifts
to True.
bError ® When an error occurs in _
the execution conditions or When bExecute shlft§ from True
input values for the to False. (Error code is cleared.)
dwErrorID
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® Timing Diagram

Case 2 . Case3 . Case 4

Case 1
bExecute
bTriggerStop
binVelocity r

bDone I_l

bCommandAborted

bBusy

,:I

bError
® In-Outs
Name | Function Data type Setting value Timing for updating
Axi Specify . :
Xis the axis. AXIS_REF_SM3* | AXIS_REF_SM3 | When bExecute shifts 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
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.

Irvelocity

Velocity

Ex_Stop —» True

a = IrAcceleration

a = IrDeceleration

StopPhase

RoundPhase

Position

StopPhase
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B RoundPhase & StopPhase

€ RoundPhase specifies a modulo. StopPhase is a position in the modulo. The
value of StopPhase should be less than that of RoundPhase.

€ When the axis specified by the function block is a linear axis, RoundPhase is
the length of the specified modulo. And StopPhase is a point in the specified
modulo. When bTriggerStop changes to True, the axis will stop at the position
specified by StopPhase, and the final stop position equals an integral multiple
of RoundPhase value + StopPhase value.

StopPhase StopPhase StopPhase
| | | | | | .
RoundPhase RoundPhase RoundPhase

€ When the axis specified by the function block is a rotary axis, RoundPhase
specifies the entire phase of the modulo and StopPhase is a phase in the
specified modulo. When bTriggerStop changes to True, the axis will stop at the
phase specified by StopPhase, and the final stop position is (StopPhase value/
RoundPhase value) x Modulo value of the rotary axis.

StopPhase
270 90

180

B Special Case
€ When the stop command is performed, the axis may not be able to complete the
stop action with the deceleration rate specified by Irdeceleration if the position of
the specified axis is too close to the target stop position. Therefore, the axis
positioning will end in the next modulo. In that case, it is suggested to adjust the
value of IrDeceleration or the position where the stop command is triggered so
as to satisfy the path planned in the deceleration motion.

® Troubleshooting

B 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 Examples
B Programming Example 1:

€ This example illustrates how to use DMC_MoveVelocityStopByPos for phase
positioning after the rotary axis motion starts.
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DMC_MoveVelocityStopByPos 0
TRUE | DMC MoveVelocityStopByPos
{ [ BN ENO
SM_Drive_Virtual —axis bInVelocity -
—{bExecute bDone i~
-«{angqe:S:op bCommandiAborted -
1000 —{1rVelocity bBusy —
000 =—{1rAcceleration bError i~
3000 —}‘.::\ccele:anon dwErrorID
S0000 '—‘.l:Jetk
MC_DIRECTION.positive —{Direction
360 —1rRoundPhase
180 —1rStopPhase

€ Rotary axis setting

Axis type and limits
Modulo setti
Virtual mode ool setings

® Modulo
() Finite

3600.0

Modulo value [u]:

€ Timing Diagram

3000

... 1800
Position

0
1000

Velocity
0

5000

Acceleration

-3000

50000
Jerk °

-50000

DMC_MoveVelocityStopByPos

bExecute

bTriggerStop

bDriveStart

continuous motion(5)

discrete motion(4)

State Machine

standstill(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
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bTriggerStop shifts to True, the axis will stop at the next StopPhase position.

B Programming Example 2:
€ This example illustrates how to use DMC_MoveVelocityStopByPos for position
locating after the linear axis motion starts.

DMC_MoveVelocityStopByPos 0

€ DMC MoveVelocityStopByPos
i N - ENO
SM_Drive_Virtual —SJAxis bInVelocity -
-{bExecute bDone
=-ibTriggexrStop bCommandAborted
1000 —1xVelocity bBusy r~
5000 =—{1rAcceleration bError [~
3000 —{lrDeceleration dwErrorlD -
50000 —lrJerk
MC_DIRECTION.negative —Direction
S000 —1rRoundPhase
2000 —{1xStopPhase

€ Timing Diagram

Position °
-3000

-1000

DMC_MoveVelocityStopByPos

bExecute

bTriggerStop

bDriveStart

continuous motion(5)

discrete motion(4)

State Machine

standstill(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
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 shifts to True, the axis
will stop at the next 7000.
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® Supported Products
m  AX-308E, AX-364E

2.3.1.12 DMC_Groupinterrupt

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

FB/FC Instruction Graphic Expression

DMC_GroupInterrupt
—{AxisGroup bDonef—
—bExecute bBusyp—
FB DMC_GroupInterrupt —IrDeceleration bCommandabortedf—
—IrJerk bErrorp—
ErrorIDF—

ST Expression

DMC_Grouplnterrupt_instance(
AxisGroup:=,

bExecute:=,

IrDeceleration:=,

Irderk:=,

bDone=>,

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

ErrorlD=>);

® Inputs

Data Setting Value

Timing for Updatin
Type (Default value) g P g

Name Function

The instruction is
executed when
bExecute bExecute BOOL | True/False(False) -
changes from
False to True.

Deceleration LREAL Positive number | When bExecute shifts to

IDeceleration | \\ser unit/s?) ) True.

Jerk ; Jump " :
! Positive number | When bExecute shifts to
unit/s®)
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® 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
being
executed.

BOOL

True/False(False)

bCommandAborted

True when the
instruction is
aborted.

BOOL

True/False(False)

bError

True when an
instruction
error occurs.

BOOL

True/False(False)

ErrorlD

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

DMC_ERROR’

DMC_ERROR(DMC_NO_ERROR)

*Note: DMC_ERROR:

Enumeration(Enum)

B Output Update Timing

Name

Timing for shifting to True

Timing for shifting to False

bDone

® When decelerating to stop.

When bExecute shifts 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 shifts to True.

When bDone shifts to True.
When bError shifts to True.
When bCommandAborted
shifts to True.

bCommandAborted

® \When the instruction is aborted
by another instruction.

When bExecute shifts to
False.

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

bError

® \When an error occurs in the

When bExecute shifts from
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Name Timing for shifting to True Timing for shifting to False
execution conditions or input True to False (Error code is
ErrorlD values for the instruction. cleared).
(Error code is recorded).

® Timing Diagram

bExecute

bDone

bCommandAborted

bError

bBusy

® [n-Outs

Name

Function

Data Type Setting Value Timing for Updating

AxisGroup

Axis
group
that is

mapped

DMC_AXIS_
GROUP_REF*

DMC_AXIS_
GROUP_REF

When bExecute shifts to True
and bBusy is False.

to.

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

® Function

*

*

This instruction can decelerate and stop the motion of axis groups 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:
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€ 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.

® Troubleshooting

B If an error occurs during instruction execution, or the status of the axis groups
is “GroupErrorstop”, bError is changed to True, and the axis motion will stop.
Refer to ErrorlD (Error Code) to address the problem.

B Forerror codes and corresponding troubleshooting, please refer to Appendices
of this manual.

® Programming Example

B This example shows that the DMC_Grouplnterrupt function block is executed
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_ 0

DeltelxisGroup —

AxisGroup
bExecute

DMC GroupEnable
EN ENO——
bDone —
bEBusy —
bError —
ErrorID—

DMC MoweLinearRelative 0

DeltelfxisGroup —
GroupDistance —
500 —
500 —
500 —

DMC MowvelLinearRelative

EN ENC

AxisGroup bDone

bExecute bBusy
Distance bActive
1rVelocity bCommandAborted
lrRAcceleration bError
lrDeceleration ErrorID
lrderk

BufferMode

TransitionMode

EXECUTE
EN
GreoupDistance[0]
GroupDistance[l]

ENO—
100000z
1000007

DMC GroupInterrupt 0

DelteRAxisGroup —

500 —

DMC GroupInterrupt
EN ENO
bDone
bBusy
bCommandiborted
bError
ErrorID

AxisGroup
bExecute
1rDeceleration
lrderk

DMC_GroupContinue_0

DeltelRxisGroup —

DMC GroupContinue
EN - ENO|—
AxisGroup bDone —
bExecute bBusy —
bCommandiborted —
bError [—
ErrorID
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B Timing Diagram

00 T S,
AxisX Velocity " ~ e

ODMC_Mov elinearRelative
bExecute

bDone

bBusy

bActive

bCommandAborte d

bError

DMC_Grouplnterm pt

bExecute

bDone

bBusy

bCommandAborted

bError

DMC_GroupContinue

bExecute

bDone

I

bBusy

bCommandAborted

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
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® Supported Products

B AX-308E, AX-364E

2.3.1.13 DMC_GroupContinue

unfinished motion path of previous DMC_MovelLinearRelative of the axis group
will be completed.

DMC_GroupContinue restores the interrupted motion of DMC_Grouplinterrupt.

FB/FC

Instruction

Graphic expression

DMC_GroupContinue
—Axi=Group bDonef—
FB |DMC_GroupContinue| P2 bCommamdatt ™
bErrarg—
ErrEorID—
ST expression
DMC_GroupContinue_instance(
AxisGroup:=,
bExecute:=,
bDone=>,
bBusy=>,
bCommandAborted=> ,
bError=>,
ErrorlD=>);
® Inputs
. Data Setting value Timing for
Name Function .
type (Default value) updating
The instruction is
bExecute executed when BOOL | True/False(False) -
bExecute changes
from False to True.
® Outputs
Name Function Data type Output range (Default value)
True when
bDone motion is BOOL True/False(False)
resumed.
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Name

Function Data type

Output range (Default value)

bBusy

True when the
instruction is
triggered to
execute.

BOOL

True/False(False)

bCommandAborted

True when the
instruction is
aborted.

BOOL

True/False(False)

bError

True when an
instruction
error occurs.

BOOL

True/False(False)

ErrorlD

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

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
® When motion is resumed. When bExecute shifts to False.
bDone will change to False after
bDone remaining True for one cycle
when bExecute is False but
bDone changes to True.
® \When bExecute changes | ® When bDone shifts to True.
bB to TRUE. ®  When bError shifts to True.
usy ®  When bCommandAborted shifts
to True.
® When the instruction is When bExecute shifts to False.
aborted by  another bCommandAborted will change to
function block. False after remaining True for
bCommandAborted one cycle when bExecute is
False but bCommandAborted
changes to True.
bError ® When an error occurs in ® \When bExecute shifts from True
the execution conditions to False (Error code is cleared).
or input values for the
ErrorlD instruction. (Error code is

recorded).
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® Timing Diagram

bExecute |

bDone

bBusy

bCommandAborted

bError | |

® [n-Outs
Name Function Data type Setting value Timing for updating
Axis
group DMC_AXIS_ | DMC_AXIS_ | When bExecute shifts to True

AxisGroup that is
mapped
to

GROUP_REF* | 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.

® Function

B This instruction can resume the axis group motion that is stopped by
DMC_Grouplnterrupt.

B Three conditions for successfully execute this instruction:
€ The current status of the axis group is GroupStandby.
€ There is recorded Continue data (the axis group variable
AxisGroup.bContinueDataWriten is True).
€ The current position is at AxisGroup.ContinuePos.

®  Output pin bDone will immediately change to True after the execution is successful, and
clear the Continue data that is recorded.

® Troubleshooting

B  When an error occurs during the instruction execution or the axis group enters
GroupErrorstop state, bError will change to True and the axes will stop running. Refer
to ErrorID (Error Code) to address the problem.

B For error codes and corresponding troubleshooting, please refer to Appendices of this
manual.

® Programming Example

B Refer to DMC_ Grouplnterrupt programming example.
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® Supported Products

B AX-308E, AX-364E

2.3.2 Administrative Instructions

2.3.21

DMC_GroupEnable

DMC_GroupEnable switches the axis group state from GroupDisable to GroupStandby.

FB/FC

Instruction

Graphic expression

—AxisGroup

FB |DMC_GroupEnable —IbExecute

DMC_GroupEnable

bDong
bBusy
bErrar|
ErroriD

ST expression

DMC_GroupEnable_instance (

AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>)
® Inputs
Setting value o
Name Function D UL el
type (Default updating
value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (False) )
from False to True.
® Outputs
Name Function Data type (ORI EEE o

value)

bDone

True when the instruction is
completed.

BOOL

True/False (False)
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Name Function Data type O TR (EEl
value)
bBusy True when the instruction is being BOOL True/False (False)
executed.
bError True w_hen an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an X DMC ERROR
ErrorlD | error occurs. Refer to Appendices | DPMC_ERROR (DMC_NO_ERROR)
for error code descriptions. -7
*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

code is recorded).

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
When the instruction is bDon.e 'WI|| change to False after
bDone completed remaining True for one cycle
' when bExecute is False but
bDone changes to True.
When bExecute changes to When bDone shifts to True.
bBusy TRUE. When bError shifts to True.
When an error occurs in the
bError execution conditions or input When bExecute shifts from True
(ErroriD) values for the instruction. (Error to False. (Error code is cleared)

® Timing Diagram

bExecute

bDone

ml

bBusy

bError

ErroriD

® In-Outs

Name

Function

Data type

Setting value

Timing for updating

AxisGroup

Specify

DMC_AXIS_

DMC_AXIS_

When bExecute shifts to True
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Name Function Data type Setting value Timing for updating
the axis | GROUP_REF* | GROUP_REF | and 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.

® Function

B First, add axes to SoftMotion General Axis Pool in the project. In this example, six virtual
axes have been established, i.e. AxisX, AxisY, AxisZ, AxisA, AxisB and AxisC.

Devices

~ 3

»

=I-5] DM MoveCrasardbsolite
= ﬂ'i Device
=&l PLC Logic
+-1C} Application

=" SoftMotion General Axis Poal
& AxisX {(SM_Drive_Virtual)
&7 AxisY (SM_Drive_Virtual)
&7 AxisZ (SM_Drive_virtual)
&7 AxisA (SM_Drive_Virtual)
&7 AxisB (SM_Drive_Virtual)
&7 AxisC (SM_Drive_Virtual)

B Right-click on Device in the project and then choose “Add Device”.

Devices

> o X

=5 DMC_MoveCraurabsolute - |

- &
B PL;

Cut
Copy

Paste

. Delete

Refactaring
Properties...

Add Object
Add Folder...

Add Device...

Update Device...
Edit Object
Edit Object with...

Edit 10 mapping

Import mappings from CSV...

Export mappings to CSV...
Online Config Mode...

Reset Origin Device [Device]

Simulation

B After right-clicking on Device and selecting Add device, find DMC_ Axis_Group and
then click Add Device button.
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[0 Add Device *

NELEMPMC_axis Group]

Action

(@) Append device (T) Update device

|String for a fulltext search | Vendor | <Al vendors:> ~
Mame Vendor Version  Description

= ﬁ Miscellaneous

ﬂj DMC_Axis_Group Delta Electronics, Inc. 0.2.2.0 Axis Group Module that support PLC open pi
+ m Fieldbuses

£ >

Group by category [ Display all versions{for experts only) [ ] Display outdated versions

ﬂj MName: DMC_Axis_Group ~
Vendor: Delta Electronics, Inc.
Categories: -
Version: 0.2.2.0 %
Order Number: MN/a ] T

Append selected device as last child of
Device

€&  (You can select another target node inthe navigator while this window is open.)

Add Device Close

B Once DMC_Axis_Group (DMC_Axis_Group) appears in Device, it indicates that
adding the axis group is successful.

Devices v o X
=) DMC_MoveCirasarAbsolute v
= \ﬁ Device (CODESYS SoftMotion Win V3 x64)
=810 pLC Logic

+ lﬁ} Application

I lﬂ DMC_Axis_Group (DMC_Axis_Group) I
=& SoftMotion General Axis Pool

& AxisX (SM_Drive_Virtual)

67 AxisY (SM_Drive_Virtual)

157 AxisZ (SM_Drive_Virtual)

@7 AxisA (SM_Drive_Virtual)

& AxisB (SM_Drive_Virtual)

r:j) 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.

255



AX Series-Standard Instructions Manual Chapter 2

1 DMC_Axis_Group x
| Axdgs Group Parameters Parameter Value Default.. Unit  Description

# AusX “Awsy " The name of X-coordinate Axis in Axis Group

Auds Group 1O Mapping # hois ¥ “Boast " The name of ¥ -coordinate Axis in Axis Group

Aok Group 1EC Objects LA T sl The name of Z-coordnate Axis in Axs Group
o As A “odsA b The name of the Ist fodowing Axis in Axis Group

Status # AsB PoosE " The name of the 2nd following Axs: iIn Axis Grou
# AusiC Aot " The name of the 3rd following Axis in Axis Group

Information # Ramp Type 5 Curve S Curve The Ramg Type of the Axs Group
# Max Velocity Limit 1000000 1000000 The Max Velocity Limit of the Axis Group. (Zero means no mit)
# Max Azcelsrabion Limit 2000000 2000000 The Max heceleration Limit of the Axis Group. (Zero means na lmit)
# Max Decelaration Limit 2000000 2000000 The Max Deceleration Limit of the Sds Group. (Zero means na mit)
# Max Jerk Limit (Reserved) a o The Max Jerk Limit of the Axis Group. (Zero means no imit)

B 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.

m 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 is 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.

B |f 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 executed.

B 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 executed.

B Whether the specified single axis is in Standstill state or not will not be judged when
DMC_GroupEnable is executed. 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.

B [f axes in the group are in ErrorSTOP state, the axis group state will change from
GroupDisable->GroupStandby->GroupErrorStop.

B For more details on axis states, please refer to Axis State Transitions in AX-3 Series
Operation Manual.

® Troubleshooting

B  When an error occurs during the instruction execution or the axis group enters
GroupErrorstop state, bError will change to True and the axes will stop running. Refer
to ErrorlD (Error Code) to address the problem.

B For error codes and corresponding troubleshooting, please refer to Appendices of this
manual.

® Programming Example

B 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.
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Devices - 0 X
=2 OMC_GroupEnable =~
= ﬂj Device
=B PLC Logic

+-ICk Application
ﬁ DMC_Axis_Group (DMC_Axis_Group)
=& SoftMotion General Axis Pool
& Asis1 (SM_Drive_Virtual)
& Axis2 (SM_Drive_Virtual)
&7 Axiz3 (SM_Drive_virtual)
&7 Axis4 (SM_Drive_virtual)
&7 Axis5 (SM_Drive_virtual)
&7 Axiss (SM_Drive_virtual)

[ pMC_Axis_Group X

AxisGroup Parameters Parameter Type Value Defaul.. Unit  Description
@ Ais X STRING ‘Axis1' " The name of X-coordinate Axis in Axis Group

SRR BRI & Avis Y STRING ‘Axis2 " The name of Y-coardinate Axs in Axis Group

AxisGroup IEC Objects P Axis 7 STRING ‘Axis3 " The name of Z-coordinate Axis in Axis Group
@ s A STRING “Aaisd " The name of the 1st following Axis in Axis Group

Status P AxisB STRING " " The name of the 2nd following Axis in Axis Group
@ Ais C STRING " " The name of the 3rd following Axis in Axis Group

Information % Ramp Type Enumeration of BYTE S Curve S Curve The Ramp Type of the Axis Group
@ Max Velocity Limit LREAL 1000000 1000000 The Max Velocity Limit of the Axis Group. (Zero means na limit)
@ Max Acceleration Limit LREAL 2000000 2000000 The Max Acceleration Limit of the Axis Group. (Zero means no limit)
% Max Deceleration Limit LREAL 2000000 2000000 The Max Deceleration Limit of the Axis Group. (Zero means no limit)
@ Max Jerk Limit (Reserved) LREAL 0 0 The Max Jerk Limit of the Axis Group. {Zero means no limit)

DMC_GroupEnable O
DMC GroupEnable

EN ENC
DMC Axis Group —HhisGraup bDone — group done
group exe — bExecute bEBusy [~ group_busy

bError — group error
ErrorID — group errorlD

1. Before the absolute interpolation motion of Axis1~ Axis4 is performed, create Axis1~Axis4
first, add them to the axis group DMC_Axis_Group and then input Axis1~Axis4 in the Value
field for Parameter AxisX~AxisA in the setting page.

2. Use DMC_GroupEnable to create the axis group first before Axis 1 ~ Axis 4 perform the
absolute interpolation of simultaneous motion of four axes.

3. DMC_GroupEnable is triggered by changing group_exe (bExecute) to True. When
group_done (bDone) changes to True, the axis group DMC_Axis_Group switches its state
from GroupDisable to GroupStandby. The specified axes in the axis group maintain current
state.

4. When DMC_GroupEnable is executed 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.

® Supported Products

B AX-308E, AX-364E
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2.3.2.2 DMC_GroupDisable
DMC_GroupDisable sets the state of an axis group to GroupDisable.
FB/FC Instruction Graphic expression
DMC_GroupDisable
—AxisGroup bDonef—
FB |DMC_GroupDisable —|bExecute Egr“;?r:
ErrarIDf—
ST expression
DMC_GroupDisable_instance (
AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>) ;
® Inputs
. Data Setting value Timing for
Name Function .
type (Default value) updating
The instruction is executed True/False
bExecute | when bExecute changes | BOOL (False) -
from False to True.
® Outputs
Name Function Data type I T ([EET
value)
bDone | Tuewhen the instruction is BOOL True/False (False)
completed.
bBusy Trge when the instruction is BOOL True/False (False)
being executed.
bError True w_hen an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an
error occurs. Refer to . DMC_ERROR
ErrorlD Appendices for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.
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*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
When the instruction is bDon.e _W|II change to False after
bDone completed remaining True for one cycle
' when bExecute is False but
bDone changes to True.
When bExecute changes to When bDone shifts to True.
bBusy TRUE. When bError shifts to True.
When an error occurs in the When bExecute shifts from True
bError execution conditions or input to False. (Error code is cleared)
(ErrorlD) values for the instruction. (Error
code is recorded).

B Timing Diagram

bExecute

bDone

ml

bBusy
bError ]
I_l
ErrorID
® In-Outs
Name Function Data type Setting value Timing for updating
Specify DMC AXIS When bExecute
AxisGroup | the axis pr —. | DMC_AXIS_GROUP_REF | shifts to True and
GROUP_REF .
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.

® Function

B When this instruction is executed 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.

B If the axis group is not in GroupStandby state, an error will occur when
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DMC_GroupDisable is executed.

® Troubleshooting

For more details on axis states, please refer to Axis State Transitions.

B  When an error occurs during the instruction execution or the axis group enters
GroupErrorstop state, bError will change to True and the axes will stop running. Refer
to ErrorlD (Error Code) to address the problem.

manual.

® Programming Example

W Switch the axis group state from GroupStandby to GroupDisable.

For error codes and corresponding troubleshooting, please refer to Appendices of this

DMC_GroupDisable 0

DMC Rxis Group —
groupdis_exe —

DMC GroupDiszable

EN ENC
AxisGroup bhone
bExecute bBusy
bError

ErrorID

— groupdis_done

— groupdis_buay

— groupdis_error

— groupdis_errorlD

€ This instruction enables the group axis DMC_Axis_Group specified by AxisGroup
to enter the GroupDisable state.
DMC_GroupDisable is executed 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.

*

® Supported Products

2.3.2.3 DMC_GroupReadParameter

AX-308E, AX-364E

DMC_GroupReadParameter reads axis group parameters.

FB/FC

Instruction

Graphic expression

FB

DMC_GroupReadParameter

—|AxisGroup
—bEnable
—{Parameter

DMC_GroupReadParameter

bvalid
bBusy
bError]
Errorld
Irvalue]

ST expression
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FB/FC Instruction Graphic expression
DMC_GroupReadParameter_instance(
AxisGroup:=,
bEnable:=,
Parameter:=,
bValid=>,
bBusy=>,
bError=>,
ErrorlD=>,
Ir'Value=>);
® Inputs
. Timing
Functio Setting value for
Name Data type .
n (Default value) updatin
g
The
instructio
nis
enabled
when
bEnable bEnable BOOL True/False(False) -
changes
from
False to
True.
Whew
the
function
block
Set the DMC_GROUP_PARAMET | s 1
Paramet | paramet | DMC_GROUP_PARAMET —ERF {f]eTr“e’
tob ER .
er S ritton (PARAM_RAMP_TYPE) | setting
paramet
er of
Paramet
er will be
updated.
*Note: DMC_GROUP_PARAMETER: Enumeration (Enum)
Seting Name Function
Value
16 PARAM_RAMP_TYPE Velocity ramp type
17 PARAM_MAX_VELOCITY_LIMIT Max. velocity limit
18 PARAM_MAX_ACCELERATION_LIMIT Limit on max.
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s\?atf::;g Name Function
acceleration
19 | PARAM_MAX_DECELERATION_LIMIT Limit on max.
deceleration
22 | PARAM_STOP_METHOD Stop method
24 PARAM_VELOCITY_WARNING_PERCENTAGE Velocity warning range
25 | PARAM_ACCELERATION_WARNING_PERCENTAGE g%cge;erat'o” warning
26 | PARAM_DECELERATION WARNING_PERCENTAGE gi;‘ﬂerat'on warhing
28 | PARAM_RADIUS_CORRECTION PERCENTAGE Allowable correction
range of radius
® Outputs
Name Function Data type O EER (EEC
value)
bValig | [ue when the output value fs BOOL True/False (False)
bBusy Z;‘;il‘j‘t’ggn the instruction is being BOOL True/False (False)
bError | "Y€ When an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an . DMC ERROR
ErrorlD | error occurs. Refer to Appendices DMC_ERROR™ (DMC_NO_ERROR)
for error code descriptions.
Positive number,
I'Value | Read parameter value LREAL*? negative n(l(J)r)nber ,or0
*Note:

1. DMC_ERROR: Enumeration (Enum)
2. No matter what number type of the original parameter type is (including ENUM), the
read parameter will be expressed as LREAL.

H  Output Update Timing

Name

Timing for shifting to True

Timing for shifting to False

bValid

When bEnable shifts to True, and

the output pin IrValue is valid.

When bEnable shifts to False.

When bError shifts to True.

bBusy

When bEnable shifts to True.

When bValid shifts to True.
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Name Timing for shifting to True Timing for shifting to False

®  When bError shifts to True.

bError ®  When an error occurs in the ® When bEnable shifts to False
execution conditions or input (clear the error code recorded in
ErrorlD values for the instruction (error ErroriD).
code is recorded in ErrorID).
®  Continuously update the value ® Continuously update the value
Irvalue when bEnable is True. when bEnable is True.

® Timing Diagram

bEnable
bValid
bBusy
bError
® In-Outs
Name | Function Data type Setting value Timing for updating
Axis
group DMC_AXIS_ | DMC_AXIS_ | When bEnable shifts to True,

AxisGroup | thatis
mapped
to

GROUP_REF* | GROUP_REF | and bBusy is False.

*Note: DMC_AXIS_GROUP_REF(FB): The interface is built in every function block and works
as the starting program of the function block.

® Function

B |f the parameter to be read is of the ENUM type, the read parameter will be its
corresponding number.

® Troubleshooting

B When an error occurs in the instruction execution or the axis group enters
GroupErrorstop state, bError changes to True and axes stops running. To confirm
current error state, see the error code in ErroriD.

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

® Programming Example

B This example shows how to directly use DMC_GroupReadParameter to read axis
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group parameters.

DMC_GroupReadParameter_ 0

DeltalxisGroup —=

OMC GROUF_PARZMETER.PARAM MRX VELOCITY LIMIT —

DMC GroupReadParameter
EN ENO
AxisGroup bValid
bEnable bBusy
Parameter bError
ErrorId
1rValue

® Supported Products

B AX-308E, AX-364E

2.3.2.4 DMC_GroupWriteParameter

DMC_GroupWriteParameter writes axis group parameters.

FB/FC Instruction

Graphic expression

DMC_GroupWriteParameter

— AxisGrou bDonefp—
FB |DMC_GroupWriteParameter Thereate. bBusy[—
—{Parameter bErrorf—
—Irvalue Errorldf—
ST expression
DMC_GroupWriteParameter_instance(
AxisGroup:=,
bExecute:=,
Parameter:=,
Ir'Value:=,
bDone=>,
bBusy=>,
bError=>,
ErrorID=>);
® Inputs
. Timing
Functio Setting value for
Name Data type .
= (Default value) updatin
g9
The
bExecute :1?Structlo BOOL True/False(False) -
executed
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. Timing
Functio Setting value for
Name Data type .
n (Default value) updatin
when
bExecut
e
changes
from
False to
True.
Whew
the
function
block
Set the DMC_GROUP_PARAMET | mra®
Paramet | paramet | DMC_GROUP_PARAMET U ER {ﬁgr“e'
er er to be ER™ ,
written (PARAM_RAMP_TYPE) | setting
paramet
er of
Paramet
er will be
updated.
When
the
function
block
The bE_xecute
value to . Positive number, negative shifts to
IrValue LREAL™ ’ True, the
be number , or 0 (0) ;
; setting
written
paramet
er of
Paramet
er 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)
S Name Function
Value
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
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S Name Function
Value
22 PARAM_STOP_METHOD Stop method
24 PARAM_VELOCITY_WARNING_PERCENTAGE Velocity warning range
25 | PARAM_ACCELERATION_WARNING_PERCENTAGE g%cgéeration warning
26 | PARAM_DECELERATION_WARNING_PERCENTAGE gizieraﬁon warning
28 | PARAM_RADIUS_CORRECTION PERCENTAGE Allowable correction
range of radius
® Outputs
Name Function Data type Output range (Default value)
bDone Trl."e when the parameter is BOOL True/False(False)
written.
bBusy Trge when the instruction is BOOL True/False(False)
being executed.
bError True when an instruction error BOOL True/False(False)
occurs.
Record the error code when an
ErrorlD | EFror occurs. Refer to DMC_ERROR’ | DMC_ERROR(DMC_NO_ERR)
Appendices for error code
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False

® \When the parameter is written ® \When bEexcute shifts to False.
bDone ®  When bError shifts to True.

®  When bExexcute shifts to True When bDone shifts to True.
bBusy When bError shifts to True.
bError ® When an error occurs in the ®  When bEexcute shifts to False

execution conditions or input (clear the error code recorded in
ErrorlD values for the instruction (error ErrorID).
rror code is recorded in ErroriD).
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® Timing Diagram

bExecute
bDone
bBusy
bError
® In-Outs
Name Function Data type Setting value Timing for updating
Axis
AxisGrou fhr:t“iz DMC_AXIS_ | DMC_AXIS_ | When bExecute shifts to True,
P GROUP_REF* | GROUP_REF | and bBusy is False.
mapped
to

*Note: DMC_AXIS_GROUP_REF(FB): The interface is built in every function block and works

as the starting program of the function block.

® Function

B |f the parameter to be write is of the ENUM type, set IrValue as the corresponding
number.

® Troubleshooting

B When an error occurs in the instruction execution or the axis group enters
GroupErrorstop state, bError changes to True and axes stops running. To confirm
current error state, see the error code in ErrorID.

B For error codes and corresponding trouble shootings, refer to Appendices for error

code descriptions.

® Programming Example

B Refer to the programming example of DMC_GroupReadParameter.

Supported Products

B AX-308E, AX-364E
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2.3.2.5 DMC_GroupReadStatus
DMC_GroupReadStatus reads the state of an axis group.
FB/FC Instruction Graphic expression
DMC_GroupReadStatus
—{fxisGroup balid
—{bEnable bBusy
bError
ErrorlD
bGroupMoving
bGroupHoming
FB |DMC_GroupReadStatus HEMUEETIER:

bGroupStandby
bGroupStopping|
bGroupDisabled
bConstantvelodty
bAccelerating
bDecelerating|
bInPosition

ST expression

DMC_GroupReadStatus_instance (
AxisGroup: =,
bEnable: =,
bValid=>,

bBusy=>,

bError=>,
ErrorlD=>,
bGroupMoving=>,
bGroupHoming=>,
bGroupErrorStop=>,
bGroupStandby=>,
bGroupStopping=>,
bGroupDisabled=>,
bConstantVelocity=>,
bAccelerating=>,
bDecelerating=>,
binPosition=>) ;

® Inputs
N ; Data Setting value Timing for
ame Function .
type (Default value) updating
The instruction is
enabled when True/False
bEnable bEnable changes from BOOL (False) i

False to True.
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® Outputs
Name Function Data type TETCIERED ([PEET
value)
bValid True when the output values BOOL True/False (False)
are valid.
bBusy True when the instruction is BOOL True/False (False)
being executed.
True when an error occurs
bError in execution of the BOOL True/False (False)
instruction.
Record the error code when
an error occurs. Refer to . DMC_ERROR
ErrorlD Appendices for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.
bGroupMoving True when the axis group BOOL True/False (False)
state is bGroupMoving.
bGroupHoming True when the axis group BOOL True/False (False)
state is bGroupHoming.
bGroupErrorStop True when the axis group BOOL True/False (False)
state is bGroupErrorStop.
bGroupStandby | 17U When the axis group BOOL True/False (False)
P Y | state is bGroupStandby.
bGroupStopping | 11U When the axis group BOOL True/False (False)
PoIOPPING | tate is bGroupStopping.
bGroupDisabled | 'Tu When the axis group BOOL True/False (False)
state is bGroupDisabled.
bConstantVelocity True when the axis group BOOL True/False (False)
runs at a constant velocity.
bAccelerating True when the axis group BOOL True/False (False)
accelerates.
bDecelerating True when the axis group BOOL True/False (False)
decelerates.
binPosition True when the axis group BOOL True/False (False)
reaches the target position.

*Note: DMC_ERROR: Enumeration (ENUM)

H  Output Update Timing
Name Timing for shifting to True Timing for shifting to False
bValid ® When bEnable is True and other|® When bEnable shifts to False.
ali

axis group state outputs are valid.

® \When bError shifts to True.
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Name Timing for shifting to True Timing for shifting to False
e When bEnable changes to|® When bEnable shifts to False.
bBusy TRUE. When bError shifts to True.
e When an error occurs in the
execution conditions or inputj® When bEnable shifts from True to
bError (ErrorID) values for the instruction. (Error]  False. (Error code is cleared).
code is recorded).
When bEnable is True and the
. e \When bEnable is True and the output keeps updating its value.
bGroupMoving output keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the
. ® When bEnable is True and the output keeps updating its value.
bGroupHoming output keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the
e \When bEnable is True and the output keeps updating its value.
bGroupErrorStop output keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the
e \When bEnable is True and the output keeps updating its value.
bGroupStandby output keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the
. e \When bEnable is True and the output keeps updating its value.
bGroupStopping output keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the
G . e When bEnable is True and the output keeps updating its value.
bGroupDisabled output keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the
~|® When bEnable is True and the output keeps updating its value.
bConstantVelocity output keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the
, e When bEnable is True and the output keeps updating its value.
bAccelerating output keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
When bEnable is True and the
. e \When bEnable is True and the output keeps updating its value.
bDecelerating output keeps updating its value. When bEnable shifts to False.
When bError shifts to True.
blnPosition ® When bEnable is True and the When bEnable is True and the
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Name

Timing for shifting to True

Timing for shifting to False

output keeps updating its value.

output keeps updating its value.
® \When bEnable shifts to False.
® \When bError shifts to True.

B Timing Diagram

bEnable
bvalid
bBusy | | | | |
bError
ErrorlD i
® [n-Outs
Name Function Data type Setting value Timing for updating
AxisGroup ize:)'z DMC_AXIS_ | DMC_AXIS_ | When bEnable shifs to True and
group GROUP_REF* | GROUP_REF | bBusy is False.
*Note:

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

® Function

B DMC_GroupReadStatus can be used to read the state of an axis group.

® Troubleshooting

B When an error occurs during the instruction execution or the axis group enters
GroupErrorstop state, bError will change to True and the axes will stop running. Refer
to ErrorlD (Error Code) to address the problem.

B For error codes and corresponding troubleshooting, please refer to Appendices of

this manual.

® Programming Example

B The example shows how DMC_GroupReadStatus is used to read the current state of
the specified axis group
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Devices * o X
= OMC_GroupEnable i
= m Device
= PLC Logic
+ £ Application
ﬁ DMC_Axis_Group (DMC_Axis_Group)
=" SoftMotion General Axis Pocl
&7 Axis1(SM_Drive_virtual)
&7 Mxis2 (SM_Drive_Virtual)
&7 Axis3 (SM_Drive_virtual)
&7 Mxis4 (SM_Drive_Virtual)
&7 Axis5 (SM_Drive_virtual)
&7 Mxiss (SM_Drive_Virtual)
DMC GroupReadStatus_0
DMC GroupReadStatus
EN B ENO
DMC Axis Group —= AxisGroup bValid [~ groupstatus_wvalid
groupstatus_en —bEnable bBusy ~ groupstatus_busy
bError [~ groupstatus_error
ErrorlID [~ groupstatus_errorlD
bGroupMoving — groupstatus_moving
bGroupHoming — groupstatus_homing
bGroupErrorStop — groupstatus_errorstop
bGroupStandby — groupstatus_standby
bGroupStopping — groupstatusg_stopping
bGroupDisabled — groupstatus_disebled
bConstantVeloclity [~ groupstatus_wveloclty
bAccelerating [~ groupstatus_acc
bDecelerating — groupstatus_dec
bInFosition — groupstatus_inpos

€ Add DMC_Axis_Group in Device of the software.
€ When groupstatus_valid (bValid) changes to True after groupstatus_en (bEnable)

changes to True, DMC_GroupReadStatus reads the state of the axis group

DMC_Axis_Group via its outputs.

® Supported Products
B AX-308E, AX-364E
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2.3.2.6 DMC_GroupReadError
DMC_GroupReadError reads axis group errors.
FB/FC Instruction Graphic expression
DMC_GroupReadError
—{AxisGroup bvalid—
—bEnahl bBusy|—
FB |DMC_GroupReadError Franie bgfr?r—
ErrorIDF—
GroupErrorlDf—
ST expression
DMC_GroupReadError_instance (
AxisGroup: =,
bEnable: =,
bValid=>,
bBusy=>,
bError=>,
ErrorlD=>,
GroupErrorlD=>)
® Inputs
Setting value o
Name Function DEIE) Ul g, (7
type (Default updating
value)
The instruction is
enabled when True/False
bEnable bEnable changes from BOOL (False) )
False to True.
® Outputs
Name Function Data type O e s
value)
bValid I;LI’S when the output value is BOOL True/False (False)
bBusy Trqe when the instruction is BOOL True/False (False)
being executed.
bError True when an error occurs in BOOL True/False (False)

execution of the instruction.
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Name Function Data type O T (s
value)

Record the error code when DMC ERROR
an error occurs. Refer to DMC ERROR’ _

ErrorlD Appendices for error code - (DMC_NO_ERROR)
descriptions.
When the axis group is in
ErrorStop state, the output DMC ERROR
shows an error code for the DMC ERROR _

GroupErrorlD | ¢\ rent axis group. Refer to - (DMC_NO_ERROR)

Appendices for error code
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. ®  When bEnable is True and When bEnable shifts to False.
bValid the output value is valid. When bError shifts to True.
. When bEnable shifts to False.
bBusy *  When bEnable s True When bError shifts to True.
® When an error occurs in the
execution conditions or input When bEnable shifts from True
values for the instruction. to False. (Both the error code in
bError . . .
(Error code is recorded in ErrorlD and axis group error
(ErrorID) ErrorlD and axis group error code in GroupErrorID are
code is recorded in cleared)
GroupErroriD).
G ®  When bEnable is True and When bEnable is True and the
roupErrorlD the output keeps updating. output keeps updating.

B Timing Diagram

bEnable

bValid

bBusy

bError

ErroriD
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® In-Outs
Name Function Data type Setting value Timing for updating
AisGrow tize:)'g DMC_AXIS_ | DMC_AXIS_ | When bEnable shifts to True
P group GROUP_REF* | 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.

® Function

B DMC_GroupReadError can be used to read axis group errors.
B The value of GroupErrorID is 0 if no axis group error occurs.

® Troubleshooting

B When an error occurs during the instruction execution or the axis group enters
GroupErrorstop state, bError will change to True and the axes will stop running. Refer
to ErrorlD (Error Code) to address the problem.

B For error codes and corresponding troubleshooting, please refer to Appendices in
this manual.

® Programming Example

B 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 GroupEnable -
= m Device
= PLC Logic

+-IL} Application
ﬁ DMC_Axis_Group (DMC_Axis_Group)
= 'a. SoftMotion General Axis Pool
&7 Axis1(SM_Drive_virtual)
&7 Mxis2 (SM_Drive_Virtual)
&7 Axis3 (SM_Drive_Virtual)
&7 Mxis4 (SM_Drive_virtual)
&7 Mxis5 (SM_Drive_Virtual)
&7 Mxiss (SM_Drive_virtual)

IMC_GroupReadError_0
DMC GroupReadError

EN ENC
DMC_Axis Group —- AxisGroup bValid — groupreaderr_wvalid
groupreaderr en —|bEnable bBusay — groupreaderr_busy

bError — groupreaderr_error
ErrorID — groupreaderr errorID
GroupErrorID — groupreaderr_grouperrorID
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¢ Add DMC_Axis_Group in Device.
€ When groupreaderr_valid (bValid) changes to True after groupreaderr_en

® Supported Products

B AX-308E, AX-364E

(bEnable) changes to True, DMC_GroupReadError reads the state of the axis
group DMC_Axis_Group via its output.

2.3.2.7 DMC_GroupRe DMC_GroupReset resets an axis group which is in
GroupErrorstop state.

FB/FC Instruction

Graphic expression

DMC_GroupReset
—{AxisGroup bDonef—
FB |DMC_GroupReset| —|pExecute bBusyl—
bErrarf—
ErrorlDf—
ST expression
DMC_GroupReset_instance (
AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorID=>) ;
® Inputs
. Data Setting value Timing for
Name Function .
type (Default value) updating
The instruction is
executed when True/False
bExecute bExecute changes BOOL (False) )
from False to True.
® Outputs
Name Function Data type S EER (DIEE:
value)
bDone True when the instruction is BOOL True/False (False)
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Name Function Data type S EER (DIEE:
value)

completed.

bBusy Trge when the instruction is BOOL True/False (False)
being executed.

bError | [TU€ When an error oceurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an
error occurs. Refer to . DMC_ERROR

ErrorlD Appendices for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to
False.
bD When axis group errors clearing bDone will change to False
one is completed. after remaining True for one
cycle when bExecute is False
but bDone changes to True.
bB When bExecute changes to When bDone shifts to True.
usy TRUE. When bError shifts to True.
When .an error_ occurs in the When bExecute shifts from
bError execution conditions or input True to False. (Error code is
(ErroriD) values for the instruction. (Error )

code is recorded).

cleared)

B Timing Diagram

bExecute

bDone

bBusy

bError

ErroriD

ml
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® In-Outs
Name Function Data type Setting value Timing for updating
AisGrow tf]ge:)'(fé DMC_AXIS_ | DMC_AXIS_ | When bExecute shifts to True
P group GROUP_REF* | 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.

® Function

B 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.

B When the axis group enters the GroupStandby state, it indicates that the axis group
motion can be performed.

® Troubleshooting

B When an error occurs during the instruction execution or the axis group enters
GroupErrorstop state, bError will change to True and the axes will stop running. Refer
to ErrorID (Error Code) to address the problem.

B For error codes and corresponding troubleshooting, please refer to Appendices of this
manual.

® Supported Products

B AX-308E, AX-364E

2.3.2.8 DMC_CamReadTappetStatus

DMC_CamReadTappetStatus reads the status of multiple tappets.

FB/FC Instruction Graphic expression

DMC_CamReadTappetStatus

Tappets bvalid
bEnable bBusy
iTrackID1 bError|
iTrackID2 ErrorlD
iTrackID3 bStatus1]
iTrackID4 bStatus2}
iTrackID5 bStatus3|
iTrackID6 bStatus4
iTrackID7 bStatus5|
iTrackID8 bStatusé|

bStatus7}

bStatuss)

FB |DMC_CamReadTappetStatus

ST expression
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FB/FC Instruction

Graphic expression

DMC_CamReadTappetStatus_instance (
Tappets : =,
bEnable : =,
iTrackiD1 : =,
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 (Default Timing for updating
value)
The instruction is
bEnable enabled when bEnable BOOL True/False )
changes from False to (True)
True.
TrackiD1 | Specify the tappet INT 0"51*2 When bEnable is
number. (0) True.
. ~ 12 .
iTrackiD2 | SPecify the tappet INT 0~5 When bEnable is
number. (0) True.
. Specify the tappet 0~512 When bEnable is
iTracklD3 INT
number. (0) True.
. Specify the tappet 0~512 When bEnable is
iTracklD4 INT
number. (0) True.
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Setting value
Name Function Data type (Default Timing for updating
value)
[ ~512 ;
iTrackiDs | SPecify the tappet INT 0~5 When bEnable is
number. (0) True.
iTracklD6 Specify the tappet INT 0~512 When bEnable is
number. (0) True.
TrackiD7 | SPecify the tappet INT 0~512 When bEnable is
number. (0) True.
- Specify the tappet 0~512 When bEnable is
iTracklD8 INT
number. (0) 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 | [ TueWwhen the instruction is BOOL True/False (False)
being executed.
bError | True when an error occurs. BOOL True/False (False)
Record the error code when an DMC ERROR
error occurs. Refer to DMC ERROR’ _
ErrorlD Appendices for error code - (DMC_NO_ERROR)
descriptions.
The status of the tappet
bStatus1 specified by iTracklD1. BOOL True/False (False)
The status of the tappet
bStatus?2 specified by iTrackiD2. BOOL True/False (False)
The status of the tappet
bStatus3 specified by iTrackiD3, BOOL True/False (False)
The status of the tappet
bStatus4 specified by iTrackID4, BOOL True/False (False)
The status of the tappet
bStatus5 specified by iTracklD5. BOOL True/False (False)
The status of the tappet
bStatus6 specified by iTrackID. BOOL True/False (False)
The status of the tappet
bStatus7 specified by iTrackiD7, BOOL True/False (False)
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Name Function Data type |Output range (Default value)
The status of the tappet
bStatus8 specified by iTrackiD8. BOOL True/False (False)

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name

Timing for shifting to True

Timing for shifting to False

bValid

When bEnable shifts to True.

When bError shifts to True.
When bEnable shifts to False.

bBusy

When bEnable shifts to True.

When bError shifts to True.

bError

ErrorlD

When an error occurs in the
execution conditions or input
values for the instruction.

When bEnable shifts to False.

bStatus1

When the status of the specified
tappet is True.

When the status of the specified
tappet is False.

bStatus2

When the status of the specified
tappet is True.

When the status of the specified
tappet is False.

bStatus3

When the status of the specified
tappet is True.

When the status of the specified
tappet is False.

bStatus4

When the status of the specified
tappet is True.

When the status of the specified
tappet is False.

bStatus5

When the status of the specified
tappet is True.

When the status of the specified
tappet is False.

bStatus6

When the status of the specified
tappet is True.

When the status of the specified
tappet is False.

bStatus7

When the status of the specified
tappet is True.

When the status of the specified
tappet is False.

bStatus8

When the status of the specified
tappet is True.

When the status of the specified
tappet is False.

B Timing Diagram

bEnable

bDone

bBusy

bError
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® In-Outs
Name Function Data type Setting value Timing for updating
Tappet .
When bEnable shifts t
Tappets signal SMC_TappetData | SMC_TappetData* en '?:Jees s fo
source '
*Note:

SMC_TappetData (STRUCT): the internal interface between MC_Camln and
SMC_GetTappetValue for tappet data transmission.

Setting range

Name Function Data type
unet P (Default value)
: TAPPET _pos (pass in
the positive direction)
Specify the direction : TAPPET_all (pass in
in which a tappet both posm\_/e apd
ctt point is passed so SMC_CAMTAPPETTYPE negative directions)
action then. in the negative
direction)
(TAPPET _pos)
: TAPPETACTION on
(switch to ON)
: TAPPETACTION_off
(switch to OFF)
Specify the action : TAPPETACTION_inv
pecily | SMC_CAMTAPPETACTIO | (Invert)
cta when the tappet point N
is passed. :
TAPPETACTION_tim
e (be ON for a period
of time and then
switch to OFF.)
(TAPPETACTION _on)
Specify the delay time
before the tappet Positive number or 0
dwDelay | changes to ON under DWORD
TAPPETACTION_tim (0)
€ mode.
For how long the -
dwDuratio | tappet is ON under DWORD Positive number or 0
n TAPPETACTION tim (0)
e mode.
iGroupID Specify the track ID of INT Positive number,

282




AX Series-Standard Instructions Manual Chapter 2

. Setting range
Name Function Data type
anetl B (Default value)
the tappet. negative number or 0
(0)
Positive number,
X Tappet position LREAL negative number or 0
(0)
Positive number or 0
dwActive | The internal variable DWORD 0)

® Function

B The instruction allows users to watch the states of eight tappets. The tappet number
range for iTrackID1~8 is 0~512. If the setting is outside the range, the instruction will
report an error, which indicates that the output status is disabled.

B After bEnable changes to False, the instruction will not update the states of tappets
anymore and then outputs will maintain current tappet states.

® Troubleshooting

B When an error occurs during the instruction execution, bError will change to True and
the axes will stop running. Refer to ErrorID (Error Code) to address the problem.

® Programming Example

B The example explains the action principle for CamReadTappetStatus.

Input 1 for iTrackID1, 2 for iTrackID2, 50 for iTracklD3, 4 for iTrackiD4, 3 for iTrackID7 .
No tappet numbers for iTrackiD4, iTrackID6 and iTrackID8 are given and thus there
will be no actions on these tappets.
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MC MoveVelocity_ 0

MC_MoveVelocity

MC_CamTableSelect_0

InVeloacity
Busy
Velocity Command&borted
Error

ErrorID

Acceleration
Deceleration
Jerk
Direction

Slave

MC_CamTableSelect
Master

CamTable
Execute
Periodic
MasterAbsolute
SlaveAbsolute

Done

Busy

Error
ErrorlD
CamTableID

CanID

MC CamIn O DMC_ CamReadTappetStatus 0
T IE MC_ CamIn DMC_CamReadTappetStatus
Master —S{Master InSync ™= MC_CamIn_0.Tappets —|Tappets bvalid ~ IR
Slave —Hs1ave Busy iyl = bEnable bBusy
= Execute CommandAborted 1 —{iTrackIDl bError
|I| —|MasterOffset Error 2 —|iTrackID2 ErrorID
[ ]-slave0ffset ErrorID 50 —{iTrackID3 bStatusl
1 —MasterScaling EndOfProfile = [EEGS [ ]—iTrackina b3tatus2
1 —SlaveScaling Tappets — 4 —iTrackIDs bStatus3
0 —|StartMode [0 ]-{iTrackine bStatusd
CamID —{CamTablelID 3 —iTrackID7 bStatuss
[ |velocityDiff 6 —|iTrackID8 bStatusé
|I| —|Acceleration bStarus’7
[  ]-Deceleration bStatusk
o Jqoerx
[ |{TappetHysteresis
B Tappets Setting
Track ID X positive pass  negative pass
& 1
] 0 invert switch OFF
] 60  switch OFF switch OFF
L 2
m 130 invert none
L 50
& 80 switch ON switch OFF
o 3
m 300 invert none
& 4
] 270 switch ON switch OFF
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[ | Timing Diagram

Master POSItion 180 5% ----f----pommm oo oo poce oy ffonenf oo

DMC_CamReadTappetStatus
bEnable

bvalid

bBusy

Tnnonon
bStatus?2 _L

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.

®  Supported Products

B AX-308E, AX-364E
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2.3.2.9 DMC_CamReadTappetValue

DMC_CamReadTappetValue reads the data of one single tappet.

FB/FC Instruction

Graphic expression

FB |[DMC_CamReadTappetValue

CamTable
Master
bEnable
iTrackID

DHMC_CamReadTappetValue

bvalid
bBusy|

bErran
ErrarID|
IrMasterPos
PositiveModz|
NegativeMode

ST expression

bEnable : =,
CamTable : =,
Master: =,
iTracklD: =,
bValid =>,

bBusy =>,

bError =>,
ErrorlD =>,
IrMasterPos =>,
PositiveMode =>,
NegativeMode =>) ;

DMC_CamReadTappetValue_instance (

® Inputs
Setting value
Name Function 2ELE g Timing for updating
type (Default value)
The instruction is
enabled when True/False
bEnable |\ rrable changes BOOL (True) )
from False to True.
i 1~512
iTrackip | SPecify the IDofthe | When bEnable is True.
Track to be read. (0)
® Outputs
Name Function Data type O TR (EEl
value)
bValid True when BOOL True/False (False)
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Name Function Data type O TR (EE
value)
the outputs
are valid.
True when
the
bBusy instruction is BOOL True/False (False)
being
executed.
True when
bError an error BOOL True/False (False)
occurs.
Record the
error code
when an
error occurs. DMC ERROR" DMC_ERROR
ErroriD Refer to _
Appendices (DMC_NO_ERROR)
for error
code
descriptions.
The tappet
position
which is i
corresponde ) Pogltlve number,
IrMasterPos LREAL[0..7]2 negative number or 0
d to master (0)?
axis position
(Unit: user
unit)
0:
. TAPPETACTION_none
Specify the _
N tappet point | 1\~ CAMTAPPETACTION(0..7] | 2 VAPPETACTION_off
PositiveMode | when it is o 3: TAPPETACTION inv
passed in the 4- -
positve TAPPETACTION._time
' (TAPPETACTION_none
)
0:
. TAPPETACTION_none
Specify the
mode for the 1: TAPPETACTION on
NegativeMod | [2PPELPOINt | pyie cAMTAPPETACTION(0..7] | 2 TAPPETACTION off
e when it IS *2 3: TAPPETACTION inv
passed in the 4-
negative i .
I TAPPETACTION time
direction. (TAPPETACTION_none
)
*Note:

1. DMC_ERROR: Enumeration (ENUM)
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2. One Track can have multiple tappet points set inside it. 8 tappet points at most can be read
from the same Track via this instruction by default.

3. There is no tappet data to be output when IrMasterPos is set to 0 and PositiveMode and
NegativeMode are both set to TAPPETACTION_none.

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. . When bError shifts to True.
bValid *  When bEnable shifts to True. When bEnable shifts to False.
bBusy ®  When bEnable shifts to True. ®  When bError shifts to True.
bError e When an error occurs in the
execution conditions or input | ® When bEnable shifts to False.
ErrorlD values for the instruction.
B Timing Diagram
bEnable
bDone
bBusy
bError
® In-Outs
Name Function Data type Setting value | Timing for updating
CamTable | e specified | o cAM REF | MC_CAM_REF
cam table
When bEnable
The ref shifts to True.
Master © relerence | Axis_REF_SM3 | AXIS_REF_SM3
master axis
*Note:

1. MC_CAM_REF (FB): The basic CAM
2. AXIS_REF_SM3 (FB): Generally, all motion function blocks have the InOut AXIS_REF_SM3.

() Function

B Atappet table can be set in the Cam table. Multiple tappet points can be set for one
Track. 8 tappet points at most can be read from the same tappet track via the
function block.
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B 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

B See the meanings of the modes in the following table.

Mode Function Action

The tappet does not take an action when the master axis
passes the point.

The tappet is enabled when the master axis passes the

TAPPETACTION_none | No action

TAPPETACTION_on ON .

- point.
TAPPETACTION_ off OFF -;I)-Qi?]ttappet is disabled when the master axis passes the
TAPPETACTION. inv Invert The tappet status is inverted when the master axis

passes the point.

When the master axis passes the point, the tappet is ON

TAPPETACTION_time ON for a set period of time and then turns OFF.

T

® Troubleshooting

B When an error occurs during the instruction execution, bError will change to True.
Refer to ErrorlD (Error Code) to address the problem.

® Programming Example

B The example explains the action principle for DMC_CamReadTappetValue and how
to read the tappet data of Track ID 2.

B The example explains the action principle for DMC_CamReadTappetValue by
reading the tappet data of Track ID 2.

DMC CamReadTappetValue 0
TRUE DMC CamReadTappetValue

11 EN ENO——

Cam —=CamTable bValid -

Master —SMaster bBusy —

—bEnable bError —

2 —|iTrackID ErrorID

lrMasterPos —

PozitiveMode [~

NegativeMode —
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B Setting tappet points

Track 1D X positive pass  negative pass
& 1
& 60  switch OFF switch OFF
& 2
& 50 switch ON switch OFF
m 180 none invert
& 50
& 80 switch ON switch OFF
&
"$ IrMasterPos ARRAY [0..7] OF LREAL
%$ IrMasterPos[0] LREAL 50
"$ IrMasterPos[1] LREAL 180
"$ IrMasterPos[2] LREAL 0
*$ IrMasterPos[3] LREAL 0
*$ IrMasterPos[4] LREAL 0
%$ IrMasterPos[S) LREAL 0
"$ IrMasterPos[6] LREAL 0
"$ IrMasterPos[7] LREAL 0
"$ PositiveMode ARRAY [0..7] OF DMC_CAMTAPPETACTION
%$ PositiveMode[0] DMC_CAMTAPPETACTION TAPPETACTION_on
"$ PositiveMode[1] DMC_CAMTAPPETACTION TAPPETACTION_none
"$ PositiveMode[2] DMC_CAMTAPPETACTION TAPPETACTION_none
*$ PositiveMode[3] DMC_CAMTAPPETACTION TAPPETACTION_none
"$ PositiveMode[4] DMC_CAMTAPPETACTION TAPPETACTION_none
"$ PositiveMode[5] DMC_CAMTAPPETACTION TAPPETACTION_none
"$ PositiveMode[6] DMC_CAMTAPPETACTION TAPPETACTION_none
" 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
"#$ NegativeMode[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.
Track ID MasterPosition Positive Pass Negative Pass
2 50 TAPPETACTION on TAPPETACTION_off
2 180 TAPPETACTION_none TAPPETACTION inv
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®  Supported Products

B AX-308E, AX-364E
2.3.2.10 DMC_CamWriteTappetValue

DMC_CamWriteTappetValue modifies the tappet data for the specified existing track.

FB/FC Instruction Graphic expression
D M C :g;ﬂme DMC_CamWriteTappetValue thBig::
FB - - o o
CamWriteTappetValue| Zi

ST expression

DMC_CamWriteTappetValue_instance (

CamTable : =,
bExecute : =,
iTrackID: =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
[ Inputs
- Setting value Timing
Name TUEL) Data type g for
n (Default Value) updating
The
instructio
nis
executed
when
True/False
bExecute | bExecut BOOL ! -
e (True)
changes
from
False to
True.
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. Setting value Timing
Name Functio Data type 9 for
n (Default value) updating
Specify
the
Track ID X\/Er]xzréut
where [
1~512
iTrackID the INT ]?r:rr::ﬂs
tappet ©)
_ False to
data is to
True.
be
modified.
The
master
axis When
p?tsri]tion Positive number, b Effff ut
Ir'MasterPos fapp:t LREAL[0..7]" negative number or 0 | 2511
ooint (-1) False to
(Unit: True.
user
unit)
0:
. TAPPETACTION non
Specify e
the 1
mode for :
the TAPPETACTION_on | when
tappet 2: bExecut
PositiveMod | point DMC_CAMTAPPETACTION[O | TAPPETACTION off | e shifts
e when it w4l 3: from
is TAPPETACTION inv | Falseto
passed 4- True.
n th_e_ TAPPETACTION_tim
positive e
direction. (TAPPETACTION_no
ne)
0:
. TAPPETACTION_non
Specify e B
the 1
mode for :
the TAPPETACTION_on | \When
tappet 2: bExecut
NegativeMo | point DMC_CAMTAPPETACTION[O | TAPPETACTION off | e shifts
de when it 7 3: from
is TAPPETACTION_inv | False to
passed . True.
in the 4TAPPETACTlON tim
negative e B
direction. (TAPPETACTION_ no
ne)
*Note:

One tappet track can be set with multiple tappet points. Maximum 8 tappet points can be written
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for one tappet track via the function block.

®  Outputs
Name Function Data type Output range (Default value)
bDone | When the output is valid. BOOL True/False (False)
bBusy .True.when the instruction BOOL True/False (False)
is being executed.
bError | TUe When an error BOOL True/False (False)
occurs.
Record the error code
ErroriD when an error occurs. DMC_ERROR' DMC_ERROR

Refer to Appendices for
error code descriptions.

(DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When the instruction is When bError shifts to True.
bDone completed. When bExecute shifts to False.
¢ \When bExecute shifts to True. ®  \When bDone shifts to True.
bBusy ®  \When bError shifts to True.
e \When an error occurs in the .
bError execution conditions or input ® \When bExecute shifts from True

values for the instruction.

to False.

B Timing Diagram

Execute

Done

Busy

Error
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() In-Outs

Name Function Data type Setting value Timing for updating
The
CamTable | specified | MC_CAM_REF" | MC _CAM_REF When bExecute is True.
cam table

*Note: MC_CAM_REF (FB): The basic CAM

® Function

B The tappet table can be set in the cam table. Tappets can be used to track the
current position of the master axis and output a signal to trigger an event under
particular conditions.

One tappet table has multiple tappet tracks.

This function block can delete all original tappet points in the specified tappet track
and replace them with maximum 8 tappet points which are described in the inputs of
the function block.

B The Tappet Track

€ One tappet track contains one track ID, one tappet switch (Boolean signal) and
multiple tappet points.

B 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 tappgt switch does nqt take an action when the
- master axis passes the point.
TAPPETACTION on ON The tappet SV\_ntch is enabled when the master axis
- passes the point.
TAPPETACTION off OFF The tappet svs{ltch is disabled when the master axis
- passes the point.
TAPPETACTION inv Invert Th.e tappet switch §tatus is inverted when the master
- axis passes the point.
When the master axis passes the point, the tappet
TAPPETACTION_time ON 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

B When an error occurs during the instruction execution or the axis is in Errorstop
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state, bError will change to True. Refer to ErroriD (Error Code) to address the

problem.

Programming Example

B The example explains the action principle for DMC_CamWriteTappetValue by writing
the tappet data of Track ID 1.
[ | Initial setting for tappet points

¢eBedodaDD o

Track D

1

X positive pass  negative pass

100 switch ON switch OFF
500 switch OFF switch OFF
1000 switch ON switch OFF

000 invert none
0 switch ON switch OFF

B Function block setting

PO

O

MC CamWriteTappetValue 0

11 EN ERO
CemREF —CamTable bDeone [~
—bExecute bBusay [~
uiTrackID —]iTrackID bError —
lrMasterPos —]lrMasterPos dwErrorID [~

PM —PositiveMode
HM —HegatiwveMode

DMC CamWriteTappetValue

B Input 1 for uiTrackID. Refer to the figure below for the setup of IrMasterPos,
PositiveMode and NegativeMode.
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= & IrMasterPos
$ IrMasterPos[0]
& IrMasterPos[1]
& IrMasterPos[2]
@ IrMasterPos[3]
® IrMasterPos[4]
& IrMasterPos[5]
& IrMasterPos[6]
& IrMasterPos[7]
= % PM
# PM[0]
® PM[1]
» PM[2]
& PM[3]
# PM[4]
® PM[5]
» PM[6]
& PM[7)
= & NM
$ NM[0]
® NM[1]
& NM[2]
® NM[3]
® NM[4]
#® NM[s]
® NM[6]
® NM[7]

ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF LREAL

LREAL
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL

ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE...

DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION

ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE...

DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION

1250
7050
3050

o o o o

TAPPETACTION_on
TAPPETACTION_off
TAPPETACTION_inv
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

TAPPETACTION_off

TAPPETACTION_none
TAPPETACTION_inv

TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

B The tappet table before the function block is executed

Track ID Mzzﬁ,{i::is Direction Passing mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_off
1 500 Positive TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION on

B The tappet table after the function block is executed

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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®  Supported Products

B AX308E, AX-364E

2.3.2.11 DMC_CamAddTappet

DMC_CamAddTappet adds a new tappet track at the end of the tappet table.

FB/FC Instruction Graphic expression

DHC_CamAddTappet

FB |DMC_CamAddTappet

ST expression

DMC_CamAddTappet_instance (

CamTable : =,
bExecute : =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,
iTracklD =>) ;
[ Inputs
Setting value fi
Name Function Data type g T|m|ng! i
(Default value) updating
The
instruction
is executed
when True/False
bExecute bExecute BOOL (True) -
changes
from False
to True.
Th_e master Positive number, b g( 2§Bte
IrMasterPos | 2XS LREAL[0..7] | negative number or O (- .
position of 1) shifts from
the tappet False to True.
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Setting value Aeef
Name Function Data type g T|m|ng_ 7
(Default value) updating
point (Unit:
user unit)
Specify the %
pecity TAPPETACTION_none
mode for
the tappet e cay | 1 TAPPETACTION on When
PositiveMode _pqmt when TAPPETACTION 2: TAPPETACTION_off bl;'xecute
!t is passed [0.7] 3: TAPPETACTION inv shifts from
in the " 4- False to True.
positve TAPPETACTION_time
' (TAPPETACTION_none)
Specify the o:
P TAPPETACTION_none
mode for
the tappet DMC CAM 1: TAPPETACTION on When
NegativeMode | POINtWhen | m\opeTacTioN | 2 TAPPETACTION off | bExecute
!t is passed [0.7] 3: TAPPETACTION inv shifts from
in the h 4- False to True.
rogatve 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 BOOL True/False (False)
is completed.
bBusy .True.when the instruction BOOL True/False (False)
is being executed.
bError True when an error BOOL True/False (False)
occurs.
Record the error code
when an error occurs. . DMC_ERROR
ErrorlD Refer to Appendices for DMC_ERROR (DMC_NO_ERROR)
error code descriptions.
iTrackiD The Track ID of the new INT 1~512
tappet track

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

Name Timing for shifting to True Timing for shifting to False

o When the instruction is| ® When bErroris True.

bDone completed. e When bExecute shifts to False.
. When bDone is True.
bBusy e When bExecute is True. When bErroris True.

® \When an error occurs in the

. " . ® When bExecute shifts from True
bError execution conditions or input

values for the instruction. to False
B Timing Diagram
Execute |
Done |
Busy
Error
® In-Outs
Name Function Data type Setting value Timing for updating
Th.e. When bExecute changes to
CamTable cS:riCtIESIde MC_CAM_REF | MC_CAM_REF True.

*Note:

MC_CAM_REF (FB): The basic CAM.

o Function

B 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.

B One tappet table has multiple tappet tracks.

B 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.

B The tappet track

€ One tappet track contains one track ID, one tappet switch (Boolean signal) and
multiple tappet points.

B The tappet
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€ 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

The tappet switch does not take an action when the

TAPPETACTION_none No action . :
- master axis passes the point.

TAPPETACTION on ON The tappet SV\_/itch is enabled when the master axis
- passes the point.

The tappet switch is disabled when the master axis

TAPPETACTION_off OFF .
- passes the point.
TAPPETACTION inv Invert Th.e tappet switch §tatus is inverted when the master
- axis passes the point.
When the master axis passes the point, the tappet
TAPPETACTION_time ON 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

B When an error occurs during the instruction execution 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

B The example explains the action principle for DMC_CamAddTappetValue by adding
a new track of tappet points.
B |Initial setting for tappet points

Track D X positive pass  negative pass
& 1
& 100 switch ON switch OFF
& 500 switch OFF switch OFF
& 1000 switch ON switch OFF
& 7
m F000 invert none
& 2
& 0 switch ON switch OFF
&
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B Function block setting

DMC_CamAddTappet_0
Mo DMC CamAddTappet
H [I EN ENO——
CamREF —SCamTable bDone
—bExecute bEBusy —
lrMasterPos —jlrMasterPos bError —
FM —PositiveMode dwErrorID —
NM —NegatiwveMode 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[S] DMC_CAMTAPPETACTION TAPPETACTION_none
® PM[6] DMC_CAMTAPPETACTION TAPPETACTION_none
® PM[7] DMC_CAMTAPPETACTION TAPPETACTION_none
= & NM ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE...
® NM[0] DMC_CAMTAPPETACTION TAPPETACTION_off
® NM[1] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[2] DMC_CAMTAPPETACTION TAPPETACTION_inv
& NM[3] DMC_CAMTAPPETACTION TAPPETACTION_none
& NM[4] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[s] DMC_CAMTAPPETACTION TAPPETACTION_none
# NM[6] DMC_CAMTAPPETACTION TAPPETACTION_none
® NM[7] DMC_CAMTAPPETACTION TAPPETACTION_none

B See the tappet table before the function block is executed

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
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B See the tappet table after the function block is executed

Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_off
1 500 Positive TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on
3 1250 Negative TAPPETACTION_off
3 1250 Positive TAPPETACTION_on
3 7050 Positive TAPPETACTION_off
3 3050 Negative TAPPETACTION_inv
3 3050 Positive TAPPETACTION inv

®  Supported Products

B AXS308E, AX-364E

2.3.2.12.DMC_CamDeleteTappet

DMC_CamDeleteTappet deletes the specified tappet track.

FB/FC Instruction Graphic expression
DMC_CamDeleteTappet
—CamTable bDone—
FB |DMC_CambDeleteTappet| —|bExecute bBusyf—
—{iTrackID bErrorf—
dwErrorIDf—

ST expression

iTracklD : =,
bDone =>,
bBusy =>,
bError =>,

dwErrorID =>)

DMC_CamDeleteTappet_instance (
CamTable : =,
bExecute : =,
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® Inputs
Setting value
Name Function DELE) g Timing for updating
type (Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (True) i
from False to True.
. Specify the ID of the 1~512 When bExecute is
iTrackiD track to be deleted. INT (0) True.
®  Outputs
Name Function Data type Output range (Default value)
True when the instruction
bDone is completed. BOOL True/False (False)
bBusy Ezeei‘r’;’gee?(g;ﬁtg‘jtr“d'on BOOL True/False (False)
bError | Tue when an error BOOL True/False (False)
occurs.
Record the error code DMC ERROR
when an error occurs. DMC ERROR’ _
ErrorlD | Refer to Appendices for - (DMC_NO_ERROR)
error code descriptions.
*Note:

DMC_ERROR: Enumeration (ENUM)

H  Output Update Timing

Name Timing for shifting to True Timing for shifting to False
®  When the instruction is When bError is True.

bDone completed. When bExecute shifts to False.
e When bExecute is True. When bDone is True.

bBusy When bError is True.

bError ® When an error occurs in the ®  When bExecute shifts from True

execution conditions or input to False.
ErrorlD values for the instruction.
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B Timing Diagram

Execute

Done

Busy

Error

[ ) In-Outs

Name Function Data type Setting value Timing for updating
The When bExecute changes to
CamTable | specified | MC_CAM_REF | MC_CAM_REF’ True 9
cam table :
*Note:

MC_CAM_REF (FB): The basic CAM.

() Function

B 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.

B One tappet table has multiple tappet tracks.

The tappet track

The function block deletes a specified tappet track from the tappet table.

€ One tappet track contains one track ID, one tappet switch (Boolean signal) and
multiple tappet points.

B 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 sv_vitch does not tgke an action when
- the master axis passes the point.
TAPPETACTION on ON The tappet sw!tch is enabled when the master axis
- passes the point.
TAPPETACTION off OFF The tappet sw!tch is disabled when the master axis
- passes the point.
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Mode Function Action
TAPPETACTION inv Invert The tappt_at switch status. is inverted when the
- master axis passes the point.
When the master axis passes the point, the tappet
TAPPETACTION_time ON 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

B When an error occurs during the instruction execution 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_CambDeleteTappet by deleting the
specified track data from the tappet table.

B |Initial tappets setting

cdoedoadad o

Track ID
1

X positive pass  negative pass
100 switch ON switch OFF
500 switch OFF switch OFF

1000 switch ON switch OFF
7000 invert none
0 switch ON switch OFF

B Function block setting

DMC CamDeleteTappet_0

Mo

I [

CamREF —2
7 —

DMC CamDeleteTappet
EN ENC
CamTable bDone —
bExecute bBusvy [~
iTrackID bError —
dwErrorlID —
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B See the tappet table before the function block is executed
Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Positive and negative TAPPETACTION_ off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on

B See the tappet table after the function block is executed

Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Positive and negative TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION on

®  Supported Products

B AX308E, AX-364E

2.3.2.13 DMC_CamReadPoint

DMC_CamReadPoint reads the data of one single cam point.

FB/FC

Instruction

Graphic expression

DMC_CamReadPoint

FB DMC_CamReadPoint

|

|

CamTable
bExecute
iCamPointNum

bDone
bBusy
bError,
ErrorID
IrMasterPos
IrSlavePos
IrSlaveVel
IrSlaveAcc

| | R OO Rt D |

ST expression
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FB/FC Instruction

Graphic expression

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 PRI g Timing for updating
type (Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (True) )
from False to True.
Specify the number 0~256 .
iCamPointNum | of the cam point to INT When bExecute is
(0) True.
be read.
®  Outputs
Name Function Data type Output range (Default value)
True when the
bDone instruction is BOOL True/False (False)
completed.
True when the
bBusy instruction is being BOOL True/False (False)
executed.
bError True when an error BOOL True/False (False)
occurs.
Record the error code
when an error occurs. . DMC ERROR
ErrorlD Refer to Appendices DMC_ERROR (DMC NO ERR)
for error code -7
descriptions.
IrMasterPos The p03|t|9n of the cam LREAL Positive number, negative
master axis number or 0 (0)
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Name Function Data type Output range (Default value)
IrSlavePos The pos!tlon of the cam LREAL Positive number, negative
slave axis number or 0 (0)
IrSlaveVel The vequty of the cam LREAL Positive number, negative
slave axis number or 0 (0)
IrSlaveAce The accelerapon of the LREAL Positive number, negative
cam slave axis number or 0 (0)
*Note: DMC_ERROR: Enumeration (ENUM)
H  Output Update Timing
Name Timing for shifting to True Timing for shifting to False
When bError shifts to True.
bDone *  When bExecute changes to True. When bExecute shifts to False.
bBusy ® \When bExecute changes to True. | ®  When bError shifts to True.
e \When an error occurs in the
bError execution conditions or input | ® When bExecute shifts to False.
values for the instruction.

B Timing Diagram

bExecute

bDone

bBusy

bError

) In-Outs

cam table

Name Function Data type Setting value Timing for updating
The When bExecute changes to
CamTable specified | MC_CAM_REF | MC_CAM_REF’ 9

True.

*Note: MC_CAM_REF (FB): The basic CAM.
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Function

Programming Example

1. Build a cam table: “Cam”.

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.

If no data of the specified cam point exists, the output will show Infinity.

point to be read.
Set DMC_CamReadPoint_0.bExecute to True.

DMC_CamReadPoint_0.IrMasterPos: 240, DMC_CamReadPoint_0.IrSlavePos: 240,
DMC_CamReadPoint_0.IrSlaveVel: 1 and DMC_CamReadPoint_0.IrSlaveAcc: 0 can
be read while the instruction is waiting until DMC_CamReadPoint_0.bDone changes

from False to True.

X Y W J Segm.. min(F.. max(P.. max(V.. max(A..
0 0 0
& Poly5 0 120 1.5120... 0.0328...
o 120 120 1 0
& Poly5 120 240 1 0
) 240 240 1 0
& Palys 240 360 1.512 0.0323...
360 360 0 0
e —
H P ——
o
// master position
1 g =
:m kL 120 0. 220, 240, 2? 280, \3 320 m; :’DDS"‘”"['
? 2 8 1 139 0 220 z?n 260 g0 ¢ 3 370 340
1
2. Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam
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DMC_CamReadPoint_0
+RUL DMC CamReadPoint

{1 EN ENO——
Cam —iCamTable bDone [~
—bExecute bBusy —
CamPointNum —jiCamPointNum bError —
ErroriD

1rMasterPos -
1rSlavePos —
1rSlaveVel i~
1rSlavelcc

®  Supported Products

B AX308E, AX-364E

2.3.2.14 DMC_CamWritePoint

DMC_CamWritePoint writes the data of one single cam point.

FB/FC Instruction Graphic expression
DMC_CamWrite Point
—CamTable bDonef—
—bBxecute bBusyp—
. . —liCamPaintMum bErrorf—
FB DMC_CamWritePoint | _l|masterfos ErroriDb—
—lIrslavePos
—Irslavevel
—IrSlavefcc

ST expression

DMC_CamWritePoint_instance (
CamTable : =,
bExecute: =,
bCamChangedPoint: =,
IrMasterPos : =,
IrSlavePos : =,
IrSlaveVel : =,
IrSlaveAcc : =,

bDone =>,

bBusy =>,

bError =>,

ErrorlD =>)
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® Inputs
Setting value
Name Function DEIE) g Timing for updating
type (Default value)
The instruction is
executed when True/False
bExecute bExecute changes BOOL (True) i
from False to True.
Specify the number 0~256 .
iCamPointNum | of the cam point to INT When bExecute is
. (0) True.
be written.
Specify the position Positive number, .
IrMasterPos of the cam master LREAL negative number When _Ib_Execute 1S
. rue.
axis or0(0)
Specify the position Positive number, .
IrSlavePos of the cam slave LREAL negative number When bExecute is
. True.
axis or0(0)
Specify the velocity Positive number, .
IrSlaveVel of the cam slave LREAL | negative number When _tl)_Execute 1S
. rue.
axis or0(0)
Specify the Positive number, .
IrSlaveAcc acceleration of the LREAL | negative number When _lIJ_Execute IS
X rue.
cam slave axis or 0 (0)
®  Outputs
Name Function Data type Output range (Default value)
True when the
bDone instruction is BOOL True/False (False)
completed.
True when the
bBusy instruction is being BOOL True/False (False)
executed.
bError | |TU€ When an error BOOL True/False (False)
occurs.
Record the error code
when an error occurs.
; . DMC_ERROR
ErroriD Refer to Appendices DMC_ERROR (DMC_NO_ERR)
for error code
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)
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B Output Update Timing
Name Timing for shifting to True Timing for shifting to False
e When bExecute changes to| ® When bError shifts to True.
bDone True. ® When bExecute shifts to False.
bBusy * ﬁ[}:n bExecute changes to | When bError shifts to True.
e When an error occurs in the
bError execution conditions or input | ® When bExecute shifts to False.
values for the instruction.
B Timing Diagram
bExecute
bDone Lo i _I i
bBusy E E
bError
® In-Outs
Name Function Data type Setting value Timing for updating
The

CamTable | specified | MC_CAM_REF | MC_CAM_REF’

When bExecute changes to

cam table True.

*Note: MC_CAM_REF (FB): The basic CAM.

Func

tion

The CamTable determines which cam table to write data to and iCamPointNum
determines the cam point number to be written. IrMasterPos and IrSlavePos write
respectively the master axis position and slave axis position of the cam data point (i.e.
cam point coordinate positions). IrSlaveVel writes the slave axis velocity
corresponding to the cam data point and IrSlaveAcc writes the slave axis acceleration
corresponding to the cam data point.

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
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cause a jolt of the mechanism.

B 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

B When an error occurs during the instruction execution 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

1. Build a cam table: "Cam”.

b4 Y W A ) Segm.. min(P.. max(P.. max(V.. max(A..
0 0 0
& Poly5 0 120 1,5120... 0.0323...
] 120 120 1 0 i
L Polys 120 240 1 0
] 240 240 1 ] ]
& Poly5 240 360 1512 0.0323...
360 360 0 0 0
[ i —
I E——
R s
// ter position
: _ e
o e
o~/

Tarvri el Bers|

master position [u|

[

2. Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam
point to be written.

3. Input 300 for MasterPos, 250 for SlavePos, 2 for SlaveVel, 4 for SlaveAcc in the
selected cam point data.
4. Set DMC_CamWritePoint_0.bExecute to True.

5. The data writing is completed when DMC_CamWritePoint_0.bDone changes from
False to True.
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DMC_CamWritePoint_0
DMC CamWritePoint

EN ENOF—
Cam —<iCamTable bDone
—bExecute bBusy
CamPointNum —jiCamPointNum bError —
MasterPos —jlrMasterPos ErroriID
SlavePos —jlrSlavePos

SlaveVel —{l1lrSlaveVel
SlavelAcc —ilrSlavelAcc

6. After the writing is finished, the actual values for the cam table “Cam” are shown as

below.

X Y \Y A
0 0 0 0 0
1 120 120 1 0
2 300 250 2 4
3 360 360 0 0

®  Supported Products

B AX308E, AX-364E

2.3.2.15 DMC_ChangeMechanismGearRation

DMC_ChangeMechanismGearRation modifies the ratio between user units and pulses, axis type
and user units per rotation of the rotary axis.

FB/FC Instruction Graphic expression

DMC_ChangeMechanismGearRation

Axis bDone
bExecute bBusy
udiInputRotation bError|
udiOutputRotation ErrorlD
udiPulsePerRotation

udiUnitsPerRaotation

AxisType

IrModulo

FB |DMC_ChangeMechanismGearRation

ST expression
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FB/FC Instruction Graphic expression
DMC_ReadMotionState_instance (

Axis : =,
bExecute: =,
udilnputRotation: =,
udiOutputRotation: =,
udiPulsePerRotation: =,
udiUnitsPerRotation: =,
AxisType: =,
IrModulo: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>,) ;
® Inputs
Setting
. value Timing for
Name Function Data type (Defau)lt updating
value
The instruction
is executed True/False
bExecute when bExecute BOOL -
(False)
changes from
False to True.
When
Specify the Positive f;E'I)'(r ic;ute
udilnputRotation input of the UDINT number and
gearbox. (0) bBusy is
False.
When
Specify the Positive f)sE'I)'(r el;ceute
udiOutputRotation | output of the UDINT number and
gearbox. (0) bBusy is
False.
Specify how
many pulses When
per rotation of Positive _bE_l)_<ecute
udiPulsePerRotation | the input end of UDINT number | > €
the gearbox. (0) and
o bBusy is
(Unlt_. pulses/ False.
rotation)
Specify how Positive | When
udiUnitsPerRotation | many units the UDINT number | bExecute
terminal (0) is True
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Setting
. value | Timing for
Name Function Data type (Default updating
value)
actuator travels and
per rotation of bBusy is
the output end False.
of the gearbox
When
AxisType ggzc'fy the axis | s\c MOVEMENTTYPE* | 1: linear fnzr“e
(rotary) | pBusyis
False.
When
Specify how Positive bExecute
I'Modulo many units per LREAL number | 1S True
rotation of the 0) and
rotary axis. bBusy is
False.

*Note: SMC_MOVEMENTTYPE: Enumeration (ENUM)

® Outputs

Name Function Data type Output range (Default value)
True when the

bDone instruction is BOOL True/False (False)
completed.
True when the

bBusy instruction is being BOOL True/False (False)
executed.

bError True when an error BOOL True/False (False)
occurs.
Record the error code
when an error occurs. . DMC_ERROR

ErrorlD Refer to Appendices for DMC_ERROR (DMC_NO_ERROR)
error code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

H  Output Update Timing

Name Timing for shifting to True Timing for shifting to False

®  When the instruction is ® When bExecute shifts to False.
bDone completed. e When bError shifts to True.
bBusy e When bExecute shifts to| ® When bExecute shifts to False.
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Name Timing for shifting to True Timing for shifting to False
True. ®  When bError shifts to True.
bError ®  When an error occurs in the

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

® When bExecute shifts from True
to False. (Error code is cleared)

B Timing Diagram

bExecute I

bDone

bBusy
bError
® In-Outs
Name | Function Data type Setting value Timing for updating
Axis | SPeClY | Axis REF sm3* | Axis REF swma | When bExecute is True and
the axis bBusy is False.

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

® Function

udiOutputRotation udiUnitsPerRotation

-4

udiPulsePerRotation  udilnputRotation

B DMC_ChangeMechanismGearRation modifies the ratio between user units and
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pulses, axis type and user units per rotation of the rotary axis.

B 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 udiUnitsPerRotation is the number
of terminal actuator travel units per rotation of the output end of the gearbox.

Troubleshooting

B The instruction can be executed 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.

® Programming Example

B The example shows the behavior of DMC_ChangeMechanismGearRation.
B Relevant parameters setting:

udiOutputRotation: udilnputRotation= 2: 1

udiPulsePerRotation: 10000 pulses

udiUnitsPerRotation: 20000 us

AxisType: 0 (rotary axis)

IrModulo: 360

B Function block setting

DMC_ChangeMechanismGearRation

DMC_ChangeMechanismGearRation

IoConfig_Globals.SM_Drive ETC_Delta_ASDA_A2 —SjAxis bDone M=
ISl —bExecute bBusy ~ [N
1 —udiInputRotation bError p=
2 —{udiOutputRotation ErrorID (- [S¥C_NO_ERK]
10000 —udiPulsePerRotation
20000 —{udiUnitsPerRotation
0 —AxisType
360 —]lxrModulo

® Supported Products

B AX-308E, AX-364E
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2.3.216 DMC_ReadMotionState
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 brrord

bConstantVelodty
bAccelerating
bDecelerating
bDirectionPositive
bDirectionNegative

FrTrTr T

ST expression

DMC_ReadMotionState_instance (
Axis : =,

bEnable : =,

Source : =,

bValid =>,

bBusy =>,

bError =>,
bConstantVelocity=>,
bAcclerating =>,
bDecelerating =>,
bDirectionPositive =>,
bDirectionNegative =>,) ;

® Inputs
Name Function Data type Setting value Timing for updating
(Default value)
The instruction is
enabled when True/False .
bEnable Enable changes from BOOL (False)
FALSE to TRUE.
Select the data
source.
Commanded: 0: When bEnable
Source | instruction- Sng\JAR?C_E* dmcCommandedValue | shifts to True and
commanded value. (0) bBusy is False.
Actual: actual value
of the axis.
*Note: MC_SOURCE: Enumeration (ENUM)
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® Outputs
. Output range
Name Function Data type
unct P (Default value)
bValid True when the axis stops and BOOL True/False (False)
the velocity reaches 0.
bBusy Trl.Je when the instruction is BOOL True/False (False)
being executed.
bError True when an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an
error occurs. Refer to . DMC_ERROR
ErrorlD Appendices for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.
bConstantVelocity Shows that the current velocity BOOL True/False (False)
is constant.
Shows that the absolute value
bAccelerating of the current velocity is BOOL True/False (False)
increasing.
Shows that the absolute value
bDecelerating of the current velocity is BOOL True/False (False)
decreasing.
bDirectionPositive .Sh.ows th?t the current position BOOL True/False (False)
is increasing.
bDirectionNegative Shows tha.t the current position BOOL True/False (False)
is decreasing.

*Note: DMC_ERROR: Enumeration (ENUM)

H  Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® When bEnable is True and When bEnable shifts to False.
bValid the axis motion state can When bError shifts to True.
be read.

. When bEnable shifts to False.
bBusy * When bEnable is True. When bError shifts to True.
bError ®  When an error occurs in the

execution conditions or When bEnable shifts to False.
input values for the (The error code in ErrorID is
ErrorlD instruction. (Error code is cleared.)
recorded).
) ®  When the current velocity is When bEnable is True but the
bConstantVelocity constant.

velocity is not constant.

bAccelerating

® When the absolute value of

When bEnable is True but the
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Name

Timing for shifting to True

Timing for shifting to False

the current
increasing.

velocity is

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.

e \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.

B Timing Diagram

bEnable

bBusy

bvalid

bError

ErroriD

® [n-Outs

Name | Function

Data type

Setting value

Timing for updating

Specify

Axig the axis

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.

® Function

B DMC_ReadMotionState reads the behavior state of the axis in motion (i.e.
acceleration/deceleration, constant velocity, positive/negative direction of motion).
When the velocity is 0, the output bConstantVelocity changes to True.
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Troubleshooting

B When an error occurs during the instruction execution, bError will change to True.
Refer to ErrorlD (Error Code) to address the problem.

Programming Example

B The example shows the motion b
MC_MoveVelocity and MC_Stop.

ehavior that MC_ReadMotionState reads

MC_ Power O

o
=]
=

[ =]
1=

[I=}

IoConfig Globals.5M_Driwve ETC Delta ASDA RAZ —

TRUE

TRUE —
TRUE

2]
=

MC Power
ENO—

Status —
bRegulatorRealState —
bDriveStartRealState —
Busy —

EN
BAxis
Enable
bRegulatorOn
bDriveStart
Error—
ErrorID —

MC MoveVelocity_ 0O

=
=]
=
=

(==

IoConfig_Globels.SM Drive ETC_Delta_ ASDA AZ —

TRUE

300 —
100 —
100 —

MC_DIRECTION.positive —

MC MoweVelocity
ENCG——

InVelocity [

EN

Exis
Execute
Velocity

Busy
Commandiborted —
Bcceleration Error [
Deceleration
Jerk

Direction

ErrorID —

MC Stop 0

=
=]
=]
=

=

IoConfig Globels.SM Drive ETC Delta ASDA A2 —-

100 —

MC Stop
EN -
BAxis
Execute

ENQ—
Done —
Busy [~
Deceleration Error

Jerk ErrorID —

IMC ReadMotionState 0

=
=]
=
=

(==

IoConfig_Globels.SM Drive ETC_Delta ASDA AZ —

DMC ReadMotionState
ENG——

bValid —
bBusy —
bError —

EN
Eyis
bEnable
Source
ErrorId—
bConstantVelocity —
bRccelerating —
bDecelerating —
bDirectionPositive —
bDirectionNegative —
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B Timing Diagram

Velocity

300

MC_MoveVelocity

Execute

InVelocity

Busy

Aborted —|

Error

MC_Stop

Execute —|
Done r

Busy

Error

DMC_ReadMotionState
bEnable

bValid

bBusy

bConstantVelocity |

bAccelerating

bDecelerating I

bDirectionPositive

bDirectionNegative

1.  When bvalid and bBusy change to True after DMC_ReadMotionState is
started, it indicates that the motion state can be read.

2. The axis starts to accelerate until the target velocity after MC_MoveVelocity is
started. When bAccelerating and bDirectionPositive change to True, it indicates
that the axis is accelerating in the positive direction.

3.  When the axis reaches the specified target velocity, the instruction maintains a
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constant velocity, bAccelerating changes to False and bConstantVelocity
changes to True.

4. When MC_Stop is started, MC_MoveVelocity is interrupted and the axis starts
to decelerate to a stop. Then bConstantVelocity changes to False and
bDecelerating changes to True.

5. When the velocity of the axis reaches 0, bDecelerating and bDirectionPositive
change to False and bConstantVelocity changes to True.

6. When DMC_ReadMotionState is disabled during the deceleration of the axis in
the next motion cycle, both bDecelerating and bDirectionPositive will remain
True and will not update any longer no matter how motion instructions work.

® Supported Products

B AX-308E, AX-364E

2.3.2.17 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.

FB/FC Instruction Graphic expression
DMC_AxesObserve
—{Master bEnabled}—
—{Slave binvalid}—
FB | DMC_AxesObserve |—{bEnable bBusyp—
—iReferenceType IrDeviatedValue}—
—bRotarySelectDeviation bError}—
—{IrPermittedDeviation ErrorIDp—

ST expression

DMC_AxesObserve_instance (
Master :=,

Slave =,

bEnable :=,
iReferenceType :=,
bRotarySelectDeviation:=,
IrPermittedDeviation :=,
bEnabled =>,

blnvalid=>,

bBusy =>,
IrDeviatedValue=>,

bError =>,

ErrorlD => );

324



AX Series-Standard Instructions Manual Chapter 2
® Inputs
Name Function Data Setting value Timing for updating
type (Default value)
The instruction is
executed when True/False -
bEnable bEable changes BOOL (False)
from False to True.
0: Command
position When bEnable |
i iti en bEnable is
iReferenceType Specify the position INT 1: Actual e
type. position '
(0)
Specify the shorter
or longer distance
between axes. The .
bRotarySelect | parameter is valid BOOL True/False When bEnable is
Deviation only when the (False) True.
master axis and
slave axis are both
rotary axes.
Specify the .
IrPermitted | permitted deviation LREAL | Positive number When bEnable is
Deviation between the two or 0(0) True.
axes.
® Outputs
Output range
Name Function Data type
P (Default value)
bEnabled I[ﬁsutsﬁznvantge instruction BOOL True/False (False)
True when the difference
binvalid between the two axes exceeds BOOL True/False (False)
the allowed value.
bBusy g;‘;r?g ‘év)'(‘eeg‘utg(‘f instruction is BOOL True/False (False)
T lue bet th Positive number,
IDeviatedValue |  1° STOr VAE BEWEEN TE | geal | negative number or 0
(0)
bError True when an error occurs BOOL True/False (False)
during instruction execution.
Indicates the error code if an DMC ERROR
ErrorlD error occurs. Refer to | DMC_ERROR’ DMC _NO ERR
Appendices for error code ( — = )
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. Output range
Name Function Data type
anctl B (Default value)
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

H  Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
bEnabled e \When bEnable shifts to e When bError shifts to True.
True. e When bEnable shifts to False.
e When bEnable shifts to True.
binvalid e When the difference | ® When bError shifts to True.
between the two axes | e When bEnable shifts to False.
exceeds the allowed value.
. e When bError shifts to True.
bBusy e \When bEnable shifts to True.

e \When bEnable shifts to False.

IrDeviatedValue

e \When bEnable shifts to True.

e \When bEnable shifts to False,

the data update stops.

bError

ErrorlD

e \When an error occurs in the
execution conditions or input
values for the instruction.

e \When bEnable shifts to False.

® Timing Diagram

bEnable

bEnabled

binvalid

Busy

Error

IrDeviatedValue

i i
i i
i i
i i
i i
: :
T T
i i
i i
: .
Data, Data

1cycle

C
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® In-Outs
Name Function Data type Setting value Timing for updating
Master | SPeOIY Ihe master | pyis REF_SM3 | AXIS_REF_SM3'
axis. When bEnable
. shifts to True.
Slave Spec'f;’;ihse slave | AxiS REF SM3 | AXIS_REF_SM3'
*Note:

AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting
program of the function block.

® Function

m DMC_AxesObserve checks if the deviation between the master axis position and
slave axis position exceeds the allowed setting value.

When | IrDeviatedValue | is > IrPermittedDeviation, binvalid changes to True.

B |t 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.

B 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.

B 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.

[ ] Calculation of IrDeviatedValue

Master axis
mode

Slave axis
mode

Calculation method

Linear axis

Linear axis

Rotary axis

Linear axis

Linear axis

Rotary axis

IrDeviatedValue (Error between axes) = Master axis position —
Slave axis position

Rotary axis

Rotary axis

IrDeviatedValue (Error between axes) = Master axis position —
Slave axis position

IrDeviatedValue (Error between axes) = Distance per rotation—
(Master axis position — Slave axis position)

IrDeviatedValue outputs the value of the longer or shorter
distance according to the setting of bRotarySelectDeviation.

When the current positon of the master axis > the current positon
of the slave axis, the sign of IrDeviatedValue (Error between
axes) is positive (+).

When the current positon of the master axis < he current positon

of the slave axis, the sign of IrDeviatedValue (Error between
axes) is negative (-).
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® Troubleshooting

[ | When an error occurs in the instruction execution, see the error code in ErrorlD to
confirm the current error state.

® Programming Example

B The example illustrates the behavior performed by DMC_AxesObserve when both the
master and slave axes are rotary axes with the cycle of 360.

OMC_Axeslbserve_0
TRUE DMC AxesObserve
11 EN - ENO——
Master —|Master bEnabled —
Slave —51lave bInvalid
TRUE —bEnable bEBusy —
—|iReferenceType lrDeviatedValue [—
—|bRotarySelectDeviation bError —
100 —1rPermittedDeviation ErroriD—
MC_MoveVelocity 0 MC MowveVelocity 1
TRUE MC MoveVelocity MC MoveVelocity
11 EN a ENO EN a ENO——
Master —JAxis InVelocity [ Slave —Axis InVelocity [—
—Execute Busy [~ —Execute Busy —
V_Master —{Velocity CommandAborted — V_Slave —{Velocity CommandAborted —
100 —Acceleration Error — 100 —Acceleration Error —
100 —Deceleration ErrorID 100 —Deceleration ErrorlID —
1000 —(Jderk 1000 —Jerk
—|Direction —Direction

B Timing Diagram

Position

Master

Slave

MC_AxesObserve

bEnable J

bRotaryShorterDeviation

binvalid

. 100
IrDeviatedValue

1. When the master and slave axes operate together, the master axis is faster than
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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.

® Supported Products
B AX-308E, AX-364E
2.3.2.18 DMC_PositionLag

DMC_PositionLag sets the allowed range of lag error and observe whether the allowed position
lag is exceeded.

FB/FC Instruction Graphic expression

DMC_PositionLag
—Axis bOutOfRangef—
., —bEnable bBusyp—
FB DMC_PositionLag | |estopmods bErrorl—
—fMaxPositionLag dwErrorlDf—
—fSetActTimelagCycles IrPosLag—

ST expression

DMC_PositionLag_instance (
Axis:=,

bEnable :=,

eStopMode :=,
fMaxPositionLag :=,
fSetActTimeLagCycles :=,
bOutOfRange=>,

bBusy =>,

bError =>,

dwErrorID =>,

IrPosLag =>);
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® Inputs
. . Timing
Name Funnctlo Data type Setting value for
(Default value) updating
The
instructio
nis
executed
when True/False .
bEnable bEable BOOL (False)
changes
from
False to
True.
the stop 1:SMC3_PCL_DISAB X\?enb/
na
mode for | spmc3_checkPositionL. | SF o and
eStopMode axis ag 2: SMC3_PCL_HALT
motion _ bBusy
Mode 3:
when the SMC3_PCL_ENABLE | Tr
lag error T True.
occurs. (SMC3_PCL_OFF)
Specify When
the L bEnabl
fMaxPositionLag | MaXimu LREAL Positive numberer@ | e and
9 |milag (0) bBusy
error are
value. True.
Specify
the lag When
(t:)yf[:le Posit o 0 bEnabl
) etween ositive number or e and
fSetActTimeLagCycl comman LREAL s
es d val (3) usy
value are
and True.
actual
value.
® Outputs
. Output range
Name Function Data type
2 (Default value)
bOutOfRange | W€ When LagTime exceeds BOOL True/False (False)
the setting value.
bBusy True wh_en the instruction is BOOL True/False (False)
being executed.
bError True when an error occurs. BOOL True/False (False)
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. Output range
Name Function Data type
Hnet o (Default value)
DMC_ERROR
dwErrorlD Contains error codes. DMC_ERROR* (DMC_N_O_ERROR)
IrPosLag Contains current LagError LREAL Positive number or 0
value 0)

*Note: DMC_ERROR: Enumeration (Enum)

B Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE

® True when LagTime exceeds | ® When bEnable shifts to False.

bOutOfRange the setting value.

® When the instruction is being | ® When bError shifts to Ture.
bBusy executed.
bError ® When an error oceurs in the | o \ypon pERable shifts to False

execution conditions or input (Error code is cleared.) '
dwErrorlD values for the instruction. '

® Timing Diagram

bEnable

bOutOfRange

bBusy

bError

® [n-Outs

Name | Function

Data type Setting value Timing for updating

Specify

Axis the axis.

AXIS_REF_SM3* | AXIS_ REF_SM3 | When bExecute shifts 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

B Explanation of eStopMode
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ENUM ENUM Name

SMC3_PCL_OFF

SMC3_PCL_DISABLE

SMC3_PCL_HALT

SMC3_PCL_ENABLE

* & o o

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.

® Troubleshooting

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 ErroriID.

® Programming Example

The example illustrates how to observe the position lag state and modify the position

lag parameters via DMC_PositionLag.

DMC_ PositionLag_ 0
?HE UE DMC_PositionLag
il 0

SM Drive ETC_Delta ASDA A2 —SAwis bOutOfRange =

=bEnable bBusy ~ Al

—|eStopMode bError =

[ 0o  |—fMaxPositionLag GwErrorID [~ [DMC_NO_ERR

—fSethetTimelagCycles lrPoslag— [ o0 |
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B Timing Diagram

DMC_PositionLag SMC3 PCL OFF()

eStopMode _ sycs pa orro

fMaxPositonLag

bOutOfRange

0.5 e e

continuous motion(s)

agPos a_ I N O
oL e e e

Axis State Machine

errorston(1)

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 shifts to True.
® Supported Products
B AX-308E, AX-364E
2.3.2.19 DMC_SetTorqueLimit

DMC_SetTorqueLimit sets the maximum torque of an axis.

FB/FC Instruction Graphic expression

DMC_SetTorgueLimit
—Axis
FB DMC_SetTorqueLimit —bExecute

—IrMaxTorque

bDone
bBusy
bErrar
dwErrarID

ST expression
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FB/FC Instruction Graphic expression
DMC_SetTorqueLimit_instance (

Axis:=,
bExecute :=,
IrMaxTorque :=,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
dwErrorID =>);
® Inputs
. Setting value Timing for
Name Function Data type updating
(Default value)
The instruction is
executed when True/False
bExecute | bExecute BOOL (False) )
changes from
False to True.
Specify the When bExecute is
IrMaxTorque torque_ LREAL Positive number or 0(0) OUtpUt bBusy is
(Unit: Nm) False.
® Outputs
. Output range
Name Function Data type
anctl . (Default value)
bDone 'grue when the setting is BOOL True/False (False)
one.
True when the
bBusy instruction is  being BOOL True/False (False)
executed.
bError True when an error BOOL True/False (False)
occurs.
dwErrorID | Contains error codes. DMC_ERROR*' | DMC_ERROR(DMC_NO_ERROR)
*Note: DMC_ERROR: Enumeration (Enum)
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H  Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE

® \When bExecute shifts to False.

® When the setting is ® bDone will change to False after
bDone completed. remaining True for one period
when bExecute is False but
bDone changes to True.

e When bExecute shifts to ® When bDone shifts to Ture.
bBusy True. e \When bError shifts to Ture.
bError ® When an errordppcurs in_ the ® \When bExecute shifts from True

execution conc itions or input to False. (Error code is cleared.)
dwErrorlD values for the instruction.

® Timing Diagram

bExecute

bDone

bBusy

bError

® [n-Outs

Name | Function Data type Setting value Timing for updating

Specify

Axis the axis.

AXIS_REF_SM3* | AXIS_REF_SM3 | When bExecute shifts 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

B 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.

B DMC_SetTorqueLimit can be used to set the maximum torque of an axis with the
unit: Nm.

B DMC_SetTorqueLimit can be used only in CSP or CSV mode.
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® Troubleshooting

B 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

B The example illustrates how to use DMC_SetTorqueLimit.

DMC SetTorquelimit 0O

TRUE
L

5M Driwve ETC Delta ASDA AZ —Haxis blone

DMC SetTorguelimit

gl = hbExecute bBusy
T lrMaxTorque bError FALSE
awErrorID DHMC_NO_EER
B Timing Diagram
Axis Stepl Step2
Position j
Velocity [
0.2 J
01 ‘
Torque
DMC_SetTorqueLimit ReSetting
Execute
0.2
IrMaxTorque ,, |

1. Setthe 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.

® Supported Products

B AX-308E, AX-364E
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2.3.2.20 DMC_SetSoftwareLimit

DMC_SetSoftwareLimit is used to enable, disable and set the upper and lower software limits

FB/FC Instruction Graphic expression
DMC_SetSoftwareLimit
—Axis bvalid—
. —bEnable bBusy—
FB | DMC_SetSoftwareLimit | _| hSoftLimitSwitch bErrorl—
—{IrsWLimitNegative dwErrorIDf—
—IrSWLimitPasitive

ST expression

DMC_SetSoftwareLimit_instance (
Axis:=,

bEnable :=,

bSoftLimitSwitch :=,
IrSWLimitNegative :=,
IrfSWLimitPositive :=,

bValid =>,

bBusy =>,

bError =>,

dwErrorlD =>);

® Inputs
. Data Setting value Timing for
Name Function type updating
(Default value)
The instruction is
executed when True/False
bEnable bEable changes BOOL (False) -
from False to
True.
Enables or True/False When bEnable
bSoftLimitSwitch disables BOOL (False) and bBusy are
software limits. True.
Negative Positive number, When bEnable
IrSWLimitNegative software limit LREAL | negative number or 0 and bBusy are
; True.
(User unit)
Positive software Positive number, When bEnable
IrSWLimitPositive limit LREAL | negative number or 0 ind bBusy are
(User unit) rue.

337



AX Series-Standard Instructions Manual Chapter 2
® Outputs
. Output range
Name Function Data type
unctl P (Default value)
True when the control
bValid over software limit BOOL True/False (False)
parameters is valid.
True when the
bBusy instruction is  being BOOL True/False (False)
executed.
bError True when an error BOOL True/False (False)
occurs.
dwErrorID | Contains error codes. DMC_ERROR* | DMC_ERROR(DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

H  Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
e When the control over When bEnable shifts to False.
bValid software limit parameters is When bError shifts to Ture.
valid.

. When bEnable shifts to False.
bBusy ®  When bEnable shifts to True. When bError shifts to Ture.
bError ®  When an error occurs in the When bEnable is False. (Error

execution conditions or input code is cleared.)
dwErrorID values for the instruction. )

® Timing Diagram

bEnable

bVvalid

bBusy

bError
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® In-Outs
Name | Function Data type Setting value Timing for updating
Axi Specify N .
XIS | 46 axis. AXIS_REF_SM3* | AXIS_REF_SM3 | When bEnable shifts 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

B After DMC_SetSoftwareLimit is executed, the writing and monitoring of
bSoftLimitSwitch, fSWLimitNegative and fSWLimitPositive axis parameters will be
conducted according to the settings on bSofiLimitSwitch, Ir'SWLimitNegative and
IrSWLimitPositive of the instruction.

® Troubleshooting

B 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

B The example illustrates how to use DMC_SetSoftwareLimit to set the software limits.

DMC_SetSoftwareLimit 0

_[|_I[|]: DMC_SetSoftwarelimit
SM Drive ETC Delta_ASDA A2 —Siwis bValid
£1 JESEl—bEnable bBuay
=bSoftLimitSwitch bError
200 —|1rSWLimitNegative dwErrorID DMC NO ERR
B00 —1rSWLimitPositive
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[ | Timing Diagram

Axis

1000

Position

bSWLimitEnable

200

bSWLimitNegative 0

1000,

bSWLimitPositive 800

DMC_SetSoftwareLimit

bExecute

bSoftLimitSwitch

200

Ir'SWLimitNegative

800

IrSWLimitPositive

1. After DMC_SetSoftwareLimit is started, the axis parameters writing is

conducted based on the set input parameters of the instruction.

2. When bSoftLimitSwitch is True, the axis stopping starts as the axis position is

outside the software limits.

® Supported Products

B AX-308E, AX-364E

2.3.2.21 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.

FB/FC Instruction Graphic expression

CAM

bExecute
IrieyPointX
IrkeyPointY
CamCurveType
bVelocityEnable
Irvelocity
bAccelerationEnable
IrAcceleration
wilriteAmount

FB |DMC_CamKeyPointWrite

DMC_CamKeyPointWrite

bDone|
bBusy
bError|
dwErrorID

ST expression
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FB/FC Instruction Graphic expression
DMC_CamKeyPointWrite_instance (
CAM =,
bExecute :=,
IrKeyPointX :=,
IrKeyPointY :=,
CamCurveType :=,
bVelocityEnable :=,
IrVelocity :=,
bAccelerationEnable :=,
IrAcceleration :=,
wWriteAmount :=,
bDone =>,
bBusy =>,
bError =>,
dwErrorID =>);
® Inputs
Function Data Setting value Timing for
Name type updating
(Default value)
The instruction is
executed when True/False
bExecute bExecute BOOL (False) )
changes from
False to True.
The master axis When
positions of key Negative number, bExecute is
IreyPointX points which are | LREAL | Positive number or 0 | True and the
set [0..63] (0) output bBusy
(Unit: user unit) Is False.
The slave axis When
positions of key Negative number, bExecute is
IreyPointY points which are | LREAL | Positive number or 0 | True and the
set. [0..63] (0) output bBusy
(Unit: user unit) Is False.
0: Line
1:
DMC Quadratic_Parabola When
Select types of Cam_ | 2: Poly5 bExecute is
CamCurve cam curves Curve | 3: Basic Sine True and the
Type between key cam Type T output bBusy
points. [0.62] 4: Inclined_Sine is False.
v 5: Mod_Acc_Sine
6:
Mod_Acc_Trapezoidal

341




AX Series-Standard Instructions Manual Chapter 2
Functi Data Setting value Timing for
Name unction type updating
(Default value)
7:
Cubic_Spline_Nature
8:
Cubic_Spline_Clamp
9: Cubic_Spline
(Line)
When
; Negative number, bExecute is
. Enable or disable ’
bVelocity velocity settings BOOL | Positive number or 0 | True and the
Enable y setling [0..63] 0) outout bBuS
of key points. outp Y
is False.
When
- Negative number, bExecute is
: Velocities of key | LREAL | Positive number or 0 | True and the
IrVelocity .
cam points [0..63] (0) output bBusy
is False.
_ When
Enable or disable Negative number, bExecute is
bAccelerationEnable | 26celeration BOOL | Positive number or 0 | True and the
se?tlngs of key [0..63] (0) output bBusy
points is False.
When
Acceleration LREAL Negative number, bExecute is
IrAcceleration rates of key cam 563 Positive number or 0 | True and the
points [0..63] (0) output bBusy
is False.
When
The amount of 2~64 bExecute is
wWriteAmount key cam points WORD 2) True and the
which are set output bBusy
is False.

*Note: DMC_CamCurveType: Enumeration (ENUM)

® Outputs
. Output range
Name Function Data type
unct B (Default value)
bDone True . ".Vhe” the BOOL True/False (False)
instruction is complete.
True when the
bBusy instruction is  being BOOL True/False (False)
executed.
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. Output range
Name Function Data type
unct B (Default value)
bError True when an error BOOL True/False (False)
occurs.
dwErrorID | Contains error codes. DMC_ERROR’ | DMC_ERROR(DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

®  Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
When bExecute shifts to False.

e When the instruction is bDone will change to False after

bDone completed remaining True for one period
) when bExecute is False but
bDone changes to True.

e When bExecute shifts to When bDone shifts to True.
bBusy True. When bError shifts to Ture.
bError ® When an error occurs inthe | o b Evacute shifts from True

execution conditions or input )
: : to False. (Error code is cleared.)
dwErrorID values for the instruction.

® Timing Diagram

Execute
Done
Busy
Error
® In-Outs
Name Function Data type Setting value Timing for updating
CamTable Specify a MC_CAM_REF’ | MC_CAM_REF When bExecute shifts to
cam table True.

*Note: MC_CAM_REF (FB): The basic CAM.

® Function

B This function block may take a long time to perform the calculation of curves and cam
points. Therefore, it is suggested that this function block should be used in a non-
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EtherCAT Task in order to avoid the issue of Lost Sync in EtherCAT Task when
DMC_CamKeyPointWrite is executed.

B 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
Line (0) straight line (the accelerations for the start point and end point of

the line segment approaches infinity), which is very obvious in the
high speed operation. So the curve type is suitable for use in low-
speed operation.

Quadratic_Parabola (1)

Used in the situation where the acceleration must maintain a
constant-velocity motion.

This type of curve (with non-zero acceleration rates at the start
point and end point of the line segment) is more likely to cause
shock as well as vibration. So the curve type is suitable for use in
lower speed operation.

Poly5 (2)

Users can set the velocity and acceleration boundaries of the
start point and the end point, or automatically continue the
velocity and acceleration boundary value of the previous or next
segment (via disabling bVelocityEnable | bAccelerationEnable)

Basic_Sine (2)

Used in the situation where the follower needs to do a simple
harmonic motion.

This curve is a cosine curve in the acceleration diagram. The
positive maximum acceleration rate and negative maximum
acceleration rate are at the start position and the end position
respectively and it is zero at the middle point. So the Jerk is
infinite at the start position and end position, which is prone to
shock and vibration. So the curve type is suitable for applications
in the medium and low speed operation.

Inclined_Sine (3)

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.

Mod_Acc_Sine (4)

The acceleration graph of the curve is a sine curve changed from
a typical ladder graph, so that the acceleration is smoother. The
curve type is applied for high-speed operation.

Mod_Acc_Trapezoidal (5)

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_Nature (6)

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.
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CamCurveType

Description

Cubic_Spline_Clamp (7)

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 (8)

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.

B 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
1 Parabola Not possible Not possible 0 Automatically
calculated
2 Poly5 Possible Possible User can User can
define define
3 Acc_eleratlon Not possible Not possible 0 Automatically
cosine curve calculated
4 Ac_celeratlon Not possible Not possible 0 0
sine curve
Modified User can
5 acceleration Possible Not possible ) 0
. define
sine curve
Modified
acceleration
6 trapezoidal Not possible Not possible 0 0
curve
Cubic spline
curve (nature ; . Automatically
7 boundary)*? Not possible Not possible calculated 0
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No. Curve type | VelocityEnable | AccelerationEnable Velocity Acceleration
Cubic spline
e (Cany | possble | Notpossble | Useroat | Aemeteel
Cuf&ivseelgne Not possible Not possible Az;olg?;itce a(ljlly Azgolgl?;ié a:jlly
*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;
B 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.

B 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 (0) line (the accelerations for the start point and end point of the line
segment approaches infinity), which is very obvious in the high speed
operation. So the curve type is suitable for use in low-speed operation.
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 automatically continue the velocity and acceleration

Poly5 . L :
boundary value of the previous or next segment (via disabling
bVelocityEnable | bAccelerationEnable)
Acceleration Used in the situation where the follower needs to do a simple harmonic
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Curve Type Description

cosine curve motion.

This curve is a cosine curve in the acceleration diagram. The positive
maximum acceleration rate and negative maximum acceleration rate are
at the start position and the end position respectively and it is zero at the
middle point. So 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 sine ) o I
acceleration at the start position and the end position is zero, so the

curve
jump produced will not cause the acceleration to reach infinity. And thus
the curve type can be applied for high-speed operation due to smooth
operation.
Modified The acceleration graph of the curve is a sine curve changed from a
acceleration sine | typical ladder graph, so that the acceleration is smoother. The curve type
curve is applied for high-speed operation.
Modified 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.

acceleration
trapezoidal curve

Cubic spline curve | The acceleration at the start and end points of the cubic curve is zero.
(nature boundary) | That s, there is no force on both ends of the follower.

The velocities for the start and end points of the cubic curve are user-set
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
(clamp boundary)

The cubic curve is used when four or more key points are used as
Cubic spline curve | interpolation points in order to link two boundary curves as well as avoid
the Runge phenomenon of multi-order curves.

® Troubleshooting

®  When an error occurs 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

B Programming Example1:
€ The example illustrates the synchronized motion based on the cam table
generated from DMC_ DMC_CamKeyPointWrite.
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| CurveType [0]
CurveType[1]

EXECUTE

DMC_CamCurveType.Poly5:

DMC_CamCurveType.Mod Acc_Trapezoidal:

EXECUTE EXECUTE EXECUTE
KeyPointX[0] +|KeyPointWV[0] +|VelocityEnable [0] := TRUE:
KeyPoint¥Y[0] KeyPointV[1] VelocityEnable[1] TRUE:

KeyPointX[1] KeyPointV[2] VelocityEnable[2] TRUE:

KeyPoint¥[1] KeyPointA[0] AccelerationEnable[0] := TRUE:
KeyPointX[2] KeyPointA[l] AccelerationEnable[1] TRUE:
KeyPointY[2] KeyPointA[2] AccelerationEnable[2] TRUE:

—

GVL_for_Cam.Cam — blone
=bExecute bEusy
KeyPointX —|1rKeyPointX bError
KeyPoint¥ — 1rKeyPoint¥ dwErrorID
CurveType — CamCurveType
VelocityEnable —bVelocityEnable
KeyPolintV —1rVelocity
AccelerationEnable — bAccelerationEnable
KeyPointA —1lrAcceleration
3 —|wWriteAmount

DMC_CamKeyPeointWrite 0

DMC_CamKeyPointWrite
CaM

The cam table generated from DMC_CamKeyPointWrite can be used by
MC_CamTableSelect directly.

MC_CemTableSelect_0 MC_CamIn_0
MC_CamTableSelect Eﬂ MC_CamIn
Master Done Master —Master InSync
Slave Busy FRLSE Slave —H5lave Busy
CamTable Error fruell = Execute CommandAborted
Execute ErrorlD 0 —{MasterCffset Error
Periodic CamTableID — CAMID 0 —|SlaveOffset ErrorID

MasterAbsolute
SlaveRbscolute

1 —MesterScaling EndOfProfile

1 —SlaveScaling Tappets —
—|sartiode
CAMID —{CamTableID

[0 ]velocityDiff
[ o |-acceleration

IIl —|Deceleration
[E—c—
51 -|reppecaysteresis

MC MoveVelocity 0

MC_MoveVelocity

positive

Maater

InVelocity

TRUE Execute Busy
100 Velocity CommandAborted
100 Acceleration Error

100
1000

Deceleration
Jerk
Direction

ErrorID
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€ Timing Diagram

Master

Position

Slave

Position

Velocity

Poly5 ) Mod Acc Trapezoidal

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.

B Programming Example2:
€ The example illustrates the special applications of cubic interpolation curves:

CamCurve_Type[0] := Line;
CamCurve_Type[1] := Cubic_Spline_Nature;
CamCurve_Type[2] ;= Cubic_Spline_Nature;
CamCurve_Type[3] := Line;
CamCurve_Type[4] := Cubic_Spline_Nature;
CamCurve_Type[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;
CamCurve_Type[10] := Cubic_Spline;
CamCurve_Type[11] := Cubic_Spline_Nature;
CamCurve_Type[12] := 5th Polynomial;

- Case 1.

L Case 3.

Case 1.

Case 2.

Case 3.

If you want to plan a cubic curve with three key points, just select the
curve types with the same boundaries.

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.

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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® Supported Products

B AX-308E, AX-364E

2.3.2.22 DMC_TouchProbeCyclically

DMC_TouchProbeCyclically can continuously record the captured position of an axis.

FB/FC Instruction

Graphic expression

Axis
(TriggerInput
bEnable
bWindowOnly
IrFirstPosition
IrLastPosition

FB |DMC_TouchProbeCyclically

DMC_TouchProbeCyclically

bTouched

bBusy
bCommandAborted
bError|

dwErrorID
IrRecordedPosition

ST expression

DMC_TouchProbeCyclically_instance (
Axis =,

Triggerlnput :=,
bEnable :=,
bWindowOnly :=,
IrFirstPosition :=,
IrLastPosition :=,
bTouched =>,

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

dwErrorID =>,
IrRecordedPosition =>);

[ ) Inputs
Data Setting value
Name Function t Timing for updating
ype (Default value)
The instruction is
executed when True/False
bEnable bEnable changes BOOL (False) )
from False to True.
bWindowOnly Enable thg Window BOOL True/False When bEnable and
range setting. (False) bBusy are False.
) Negative number
Defines the start " ’
IrFirstPosition | position of Window. | LREAL | | oStive number | When bEnable and
. . or0 bBusy are False.
(Unit: user unit) 0)
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Data Setting value
Name Function t Timing for updating
ype (Default value)
i Negative number,
Defines the end " ’
s . Positive number
IrLastPosition | position of Window. | LREAL five nd When bEnable and
. . or0 bBusy are False.
(Unit: user unit)
(0)
® Outputs
Name Function Data type Output range (Default value)
True when the trigger
signal is True and axis
bTouched | position recording is BOOL True/False (False)
completed.
True when the
bBusy instruction is being BOOL True/False (False)
executed.
bCommand True when the
instruction is aborted BOOL True/False (False)
Aborted : ;
by another instruction.
bError True when an error BOOL True/False (False)
occurs.
dwErrorID | Contains error codes. DMC_ERROR*! | DMC_ERROR(DMC_NO_ERROR)
IrRecorded | Contains the position LREAL Positive number, negative number
Position | when a trigger occurs. or 0 (0)

*Note: DMC_ERROR: Enumeration (Enum)

B Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
When bEnable shifts to False.
) , . When bCommandAborted shifts to
When the trigger signal is True.
bTouched True and axis position e When bError shifts to True.
recording is completed. e After a period when bEnable shifts to
True.
When bEnable shifts to False.
True when the instruction When bCommandAborted shifts to
bBusy execution starts. True.
®  When bError shifts to True.
When the instruction is
bCommand aborted by another | ® When bEnable shifts to False.
Aborted instruction.
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Name Timing for changing to TRUE Timing for changing to FALSE

bError ® When an error occurs in the
execution conditions or | ® When bEnable changes from True to
input values for the False.

dwErrorlD instruction.

® Timing Diagram

bEnable

bTouched

]

bCommandAborted

bError
IrRecordedPosition ————— Data Data
® In-Outs
Name Function Data type Setting value Timing for updating
Specif AXIS_REF_SM3
Axis PECY | AXIS_REF_SM3*1 (Must be -
the axis. -
specified)
. When bEnable shifts
Triggerinput Tr'|gger DMC_TRIESGER_REF TRIGGER_REF to True and bBusy is
signal 2 (-1)
False.
*Note:
1.

AXIS_REF_SM3 (FB): The interface is built in every function block and works as the
starting program of the function block.

2. DMC_TRIGGER_REF: Structure (STRUCT)

Setting value
Name Function Data type

(Default)

. 0: Touch Probe 1
iTriggerNumber | 11€ trigger INT 1: Touch Probe 2
channel

(-1)

. 0: DRIVE_MODE
eFastLatching Thsi;rr:%?er DMC_LATCH_MODE 1: CONTRL_MODE
(DRIVE_MODE)
The trigger
binput signal source BOOL The trigger signal source
when the
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Setting value
Name Function Data type
(Default)
controller is
triggered
Activate or True: Activate the trigger
bActive deactivate the BOOL signal
trigger signal (False)
The recorded 0: Set Position
iCtrITriggerSource position INT 1: Act Position
source (0)
0: Rising edge data capture
The mode of 1: Falling edge data capture
iCtrITriggerNumber | triggering the INT 2: Rising/falling edge data
controller capture
(-1)

o Function

B When the trigger signal (eFastLatching) is DRIVE_MODE, then the position is
provided by the servo and iCtrITriggerSource is meaningless. iCtrITriggerSource is
available only for CONTRL_MODE.

B 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 executed.

®  DMC_TouchProbeCyclically cannot be used with MC_TouchProbe together. If
MC_TouchProbe is already executed, an error will occur when
DMC_TouchProbeCyclically is executed. DMC_TouchProbeCyclically will also report
an error if MC_TouchProbe is executed during DMC_TouchProbeCyclically
execution.

B 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.

B binput of Triggerinput is the trigger signal source under CONTRL_MODE, and it is
an invalid parameter under DRIVE_MODE mode.

B When DRIVE_MODE is used, TouchProbe1 and TouchProbe2 can be started
respectively in two independent DMC_ TouchProbeCyclically instructions.

® Troubleshooting

B 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 ErrorlID.

® Programming Example

B Programming Example1:

€ This example illustrates how to use DMC_TouchProbeCyclically in
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CONTRL_MODE mode.

HC_Sower_0 HC_MoveVelocity_0
TROUE MC_Power MC MoveVelocity
N - EN N - ENO—
Bxis Status [ SM _Drive ETC_Delta ASDA A2 —S|Axis InvVelocity —
Enable bRegulatorRealState — —|Execute Busy —
latorOn bDri- tartRealState — 5 —Velocity Commandaborted —
bDriveStart Busy 1000 —|Acceleration Error -
Error — 1000 —Deceleration ErrorID—
ErrorID|- 10000 —|Jerk
MC_DIRECTION.positive —Direction

TRUE EXECUTE

— ——¢~ ENO—
DMC_Trigger.eFastLatching := DMC_LATCH MODE.CONTRL_MODE;
DMC Trigger.iCtrlTriggerSoure := 1; (*Diser lract*)

DMC Trigger.iCtrlTriggerNumber := 2; (*0:Tsing 1l:faling 2:all¥)
DMC_Trigger.bInput := El;

DMC_TouchProbeCyclically_0

TRUE DMC_TouchProbeCyclically
EN - ENO——

5M_Drive_ETC_Delta ASDA A2 —SAxis bTouched —
DMC_Trigger —{TriggerInput bBusy

—|bEnable bCommandAborted —

—|bHindowOnly bError [

—|1rFirstPosition awErrorID

—|1rLastPosition 1rRecordedPosition [

€ Timing Diagram

Axis , . . .

fActPosition

DMC_TouchProbeCyclically

binput

bEnable

bTouched | | | |

IrRecordedPosition l ; :

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 binput of Triggerinput is triggered in CONTRL_MODE
mode and the state of binput changes, the function block will record the actual
position of the current axis, and bTouched will remain True for one period.

B 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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:= DMC_LATCH_MODE.CONTRL_MODE:
= 1l;(*D:3et l:act*)
i= 2;(*0:ir3ing 1l:faling 2:all¥*)

ENO—

Encoder_Axis_S55I —Haxis

TRUE EXECUTE
{ [ EN
DMC_Trigger.eFastLatching
DMC_Trigger.iCtrlTriggerSoure
DMC_Trigger.iCtrlTriggerNumber
DMC Trigger.bInput := El;
OMC TouchProbeCyclically 0
TRUE DMC TouchProbeCyclically
H— v ENO)|

bTouched

DMC Trigger — TIriggerInput bBusy
—|bEnable bCommandiborted
—bWindowOnly bError
—|lrFirstPosition GwErrorID
—|1rLastPosition lrRecordedPosition

€ Device tree setting

i oio (10)

i Builtin_IO (Builtin_1O)

SSI_Encoder (SSI_Encoder)
& Encoder Axis SSI (Encoder Axis)

4 Timing Diagram

Trigger

E1l
Axis

—
DMC_TouchProbeCyclically

fActPosition R

bEnable

bTouched

bBusy

IrRecordedPosition

1.  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, please 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.

B 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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l:act*)

ENO

TRUE EXECUTE

I [ EN
DMC_Trigger.eFastLatching := DMC_LATCH_MODE.CONTRL_MODE:
DMC_Trigger.iCtrlTriggerSoure := 1; (*0:set
DMC_Trigger.iCtrlTriggerNumber := 2;(*0:rsing 1l:faling 2:all*)
DMC_Trigger.bInput := E1;

DMC_TouchProbeCyclically 0
TRUE DMC TouchProbeCyclically
[ EN B ENO
Encoder_Axis —ZAxis bTouched -

DMC Trigger - TriggerInput bBusy —
—|bEnable bCommandAborted —
—|bWindowOnly bError
—|1rFirstPosition dwErrorID
—|1rLastPosition 1rRecordedPosition

DFB_HCnt_0
AXULE DFB_HCnt

] [ EN - ENO—

Cnt —jCounter bValid —

TRUE — bEnable bBusy

bError

ErrorID [

diCounterValue [~

€ Device tree setting

i suiltin_IO (Builtin_IO)
i o1o (o10)
K <Empty>
= pulse Encoder (Pulse Encoder)

1H cnt(cnt)

& Encoder_Axis (Encoder_Axis)

€ Timing Diagram

Trigger
El

Axis

fActPosition

DMC_TouchProbeCyclically

bEnable

bTouched

bBusy

IrRecordedPosition

1. Select Pulse Encoder as the signal source for DMC_TouchProbeCyclically.

2. Add a Count to the device tree (here is Count 1), and then add DFB_HCnt to
the program to read the value of the Pulse Encoder. Finally connect the Pulse
Encoder. For wiring, please 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 Pulse Encoder.
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B Programming Example 4:

€ The example illustrates how to wuse DMC_TouchProbeCyclically in
DRIVE_MODE.

MC_Power_0 MC_MoveVelocity_ 0
TRUE MC Power MC MoveVelocity
EN ENC EN ERO——

SM_Drive ETC_Delta ASDA A2 —Anxis Status — SM_Drive ETC_Delta ASDA A2 —Anxis InVelocity —
TRUE —{Enable bRegulatorRealState — —|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 EXECUTE
] [ EN END—
DMC_ Trigger.iTriggerNumber := 0; (*0:TP0,1:TP1%*)
DMC Trigger.iCtrlTriggerNumber := 0;(*0:rsing 1:faling 2:all*)
DMC_Trigger.eFastlLatching := DMC_LATCH_MODE.DRIVE_MODE;
DMC_TouchProbeCyclically 0
TRUE DMC_TouchProbeCyclically
EN B ENO——
SM Drive ETC Delta ASDA A2 —Hnxis bTouched —
DMC_Trigger —HTrlggErInpu'\: bBusy —
—|bEnable bCommandAborted —
—|bWindowOnly bError —
—|1rFirstPosition dwErrorID —
—|1rLastPosition 1rRecordedPosition —

€  Wiring figure

Sensor

1.  The trigger signal comes from DI13 of extension Dls of the servo drive’s CN7.
Please refer to the wiring figure above for configuration.

2. Inthis 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.
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[ | Timing Diagram

Axis

fActPosition

DMC_TouchProbeCyclically
bEnable

bTouched l

bBusy

IrRecordedPosition l

GEon ton o - [Jmbe EJOH2 [owd o~ E3abit
ol s L
o : T il ﬁ Cm—
S Y G Y0 I
09393308883 Touch probe pos1 value(60BAh)

1. DMC_TouchProbeCyclically specifies DRIVE_MODE with TouchProbe 1 which
is triggered by the rising edge signal.

2. When the switch trigger occurs, the drive will record the current position, send
it back to the controller and record it in the function block IrRecordedPosition,
and bTouched will remain True for one period.

3. In DRIVE_MODE, the drive will record the current position in real time and thus
the recorded position will be earlier than the actual feedback position of the
controller.

®  Supported Products

B AX-308, AX-364E
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2.3.3 Positioning Axis Instructions

The function blocks in this section come from the function library " DL_MotionControlLight . . The

main motion curve planning and calculation of function blocks are handled by the drive. So please
select the positioning axis when setting the axis. For related settings on a positioning axis, please
refer to section 7.4 in AX-3 Series Operation Manual.

2.3.3.1 MC_Power_DML

MC_Power_DML is used to enable, disable and immediately stop the specified axis.

FB/FC Instruction Graphic expression
MC_Power_DHML

—Axis bStatusf—

—bEnable bRegulatorReal Statef—

FB DML —bRegulatorOn bDriveStartRealStatef—
— bDriveStart bBusyF—

bErrorf—

Errorldf—

ST expression

Axis =,
bEnable :=,

bStatus =>,

MC_Power_DML_instance (

bRegulatorOn:=,
bDriveStart :=,

bRegulatorRealState =>,
bDriveStartRealState =>,

bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
Data Setting value
Name Function t Timing for updating
ype (Default)
The instruction is
executed when True/False
bEnable bEnable shifts from | SOOL (False) i
False to True.
True/False Only valid when
bRegulatorOn Power ON BOOL (False) bEnable is True.
bDriveStart Disable the BOOL True/False Only valid when
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Data Setting value
Name Function t Timing for updating
ype (Default)
immediate stop (False) bEnable is True.
mechanism.
®  Outputs
Name Function Data type Output range (Default)
bStatus Trl.Je when the specified BOOL True/False (False)
axis can move.
bRegulatorRealState g;\ie when the power is BOOL True/False (False)
True when the immediate BOOL
bDriveStartRealState | stop mechanism can be True/False (False)
used.
bBusy True when the instruction BOOL True/False (False)
is executed.
True when an error occurs BOOL
bError in execution of the True/False (False)
instruction.
Indicates the error code if
an error occurs. Refer to " DML_ERROR
ErrorlD Appendices for error code DML_ERROR (DML_NO_ERROR)
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

bDriveStartRealState are True.

Name Timing for shifting to True Timing for shifting to False
® When bEnable is True
® When bEnable is True and and bRegulatorRealState
bRegulatorRealState and or bDriveStartRealState
bStatus bDriveStartRealState shift to shifts to False.
True. ®  When bError shifts to
True.
® When bEnable is True
bRegulatorRealState *  When bEnable and :L\gtfﬁ)eggllzéorRea/Sfate
bRegulatorRealState are True. e When bErmor shifts to
True.
®  When bEnable is True,
and bRegulatorRealState
) * When bEnable and or bDriveStartRealState
bDriveStartRealState bRegulatorRealState,

shifts to False.

When bError shifts to
True.
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Name Timing for shifting to True Timing for shifting to False
® When bEnable shifts to
. False.
bBusy ® \When bEnable shifts to True. e When bEror shifts to
True.
bError ® When an error occurs in the e When error code is
execution conditions or input cleared
ErrorlD values for the instruction. :

® Timing Diagram

bEnable

bRegulatorOn

bDriveStart

bStatus

bBusy

bRegulatorRealStatus

bDriverStartStatus

) In-Outs

Name | Function Data type Setting value Timing for updating
Axi Specify . .
Xis the axis AXIS_REF_DML* | AXIS_REF_DML | When bEnable shifts to True.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

() Function

bRegulatorOn and bDriveStart are effective only when bEnable is True.

When bEnable, bRegulatorOn and bDriveStart are all True, bStatus changes to True
and nAxisState (state machine) changes to Standstill
When bEnable and bRegulatorOn are True and then bDriveStart is set to False,
nAxisState (state machine) changes to Stopping.
When bEnable and bDriveStart are True and then bRegulatorOn is set to False,
nAxisState (state machine) changes to Disabled.
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® Troubleshooting

B 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

B For the example, please refer to the programming example for MC_Power function
block

B For Axis of the function block, please enter a positioning axis.

®  Supported Products

B AX-308E, AX-364E

2.3.3.2 MC_Stop_DML

MC_Stop_DML decelerates the specified axis to a stop.

FB/FC Instruction Graphic expression
MC_Stop_DHML
— Axis bDonep—
FB MC_Stop_ DML —{bExecute bBusy—
- - bCommandAborted —
bErrarf—
Errorldf—
ST expression
MC_Stop_DML_instance (
Axis =,
bExecute :=,
bDone =>,
bBusy =>,
bCommandAborted=>,
bError =>,
ErrorlD =>);
® Inputs
Setting value
Name Function Data type Timing for updating
(Default)
The instruction is
executed when True/False
bExecute bExecute shifts BOOL (False) )
from False to
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Setting value
Name Function Data type Timing for updating
(Default)
True.
® Outputs

Name Function Data type Output range (Default)

bDone True yvhen the BOOL True/False (False)
velocity reaches 0.
True when the

bBusy instruction is BOOL True/False (False)
executed.

bCommandAborted True when _the BOOL True/False (False)

instruction is aborted.

bError True when an error BOOL True/False (False)
occurs.
Contains error code if
an error occurs. Refer

; N DML _ERROR

ErrorlD to Appendices for DML_ERROR (DML_NO_ERROR)
error code
descriptions.

*Note:

DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
e When bExecute shifts from
True to False.
. e [f bExecute is False and
® \When the axis decelerates to .
bDone a stop or the velocity is 0. bDone shifts to True, bDone
will be True for one period and
then immediately shift to
False.
When bExecute shifts to False.
If bExecute is False and
® \When the axis state bCommandAborted shifts to
bCommandAborted switches to Disabled during True, bCommandAborted will
instruction execution. be True for one period and
then immediately shift to
False.
B ¢ Z\:lzen btﬁ;(ecuitﬁ;mgtsi;g Truiz When bDone shifts to True.
bBusy executed When bError shifts to True.
bError ® \When an error occurs in the ® \When bExecute shifts to
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Name Timing for shifting to True Timing for shifting to False
execution conditions or input False. (Error code is cleared)
ErrorlD values for the instruction.

® Timing Diagram

bExecute

bDone

bBusy

bCommand Aborted

bError

® In-Outs
Name | Function Data type Setting value Timing for updating
Axis Spemfy AXIS_REF_DML* | AXIS_REF_DML When bExepute shifts to True
the axis and bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

() Function

® Troubleshooting

MC_Stop_DML can be used to stop the axis in motion and State Machine enters

Stopping.

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.

When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example

For the example, please refer to the programming example for MC_Stop function block
For Axis of the function block, please enter a positioning axis.
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®  Supported Products
B AX-308E, AX-364E
2.3.3.3 MC_Reset_DML
MC_Reset DML clears axis-related errors.
FB/FC Instruction Graphic expression
MC_Reset_DML
—Axis bDonef—
FB MC_Reset_ DML — bExecute bBusyf—
bErrorg—
Errorldf—

ST expression

MC_Reset_ DML _instance (

Axis =,
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
Setting value
Name Function Data type Timing for updating
(Default)
The
instruction is
executed True/False
bExecute | when BOOL (False) -
bExecute
shifts from
False to True.
®  Outputs
Name Function Data type Output range (Default)
True when axis error
bDone clearing is completed and BOOL True/False (False)
the axis enters Standstill or
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Name Function Data type Output range (Default)
Disabled.
bBusy True when the instruction BOOL True/False (False)
is executed.
BOOL

bError True when an error occurs. True/False (False)

Indicates the error code if
an error occurs. Refer to
Appendices for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

DML_ERROR

ErrorlD (DML_NO_ERROR)

DML_ERROR*

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
_ o If bExecute is False and bDone
bDone ¢ When axis error clearing is shifts to True, bDone will be True
completed. for one period and then
immediately shift to False.

5 * When bExecute shifts to True | ® When bError shifts to True.
bBusy and the instruction is executed. | ® \When bDone shifts to True.
bError ¢ Z\)/(Ziz tiaonneczrcr;r)]rdﬁi(g:r?srsolrnirzgit e When bExecute shifts to False.
ErrorlD values for the instruction. (Error code is cleared)

® Timing Diagram
bExecute
bDone i : i
bBusy
bError
® In-Outs
Name | Function Data type Setting value Timing for updating
Axis | SPeC®Y | Axis REF DML* | AXIS_REF_ DML | YWhen bExecute shifts to
the axis True and bBusy is False.
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*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

() Function

B MC_Reset DML can change the axis from abnormal error state to 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.

B 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.

B [f 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

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErrorID.

® Programming Example

B For the example, please refer to the programming example for MC_Reset function
block

B For Axis of the function block, please enter a positioning axis.
® Supported Products

B AX-308E, AX-364E
2.3.3.4 MC_Halt_DML

MC_Halt_DML halts an axis in a controllable way.

FB/FC Instruction Graphic expression
MC_Halt_DML
—1Axis bDonef—
— bExecute bBusyp—
FB MC—HaIt—DML —]IrDeceleration bCommandAbortedf—
bErrorf—
Errorldf—

ST expression
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FB/FC Instruction Graphic expression
MC_Halt_DML_instance (
Axis =,
bExecute :=,
IrDeceleration :=,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
Setting value
Name Function Timing for updating
(Default)
The instruction is
executed when True/False
bExecute bExecute shifts -
(False)
from False to
True.
. Deceleration rate. Positive number | When bExecute shifts to
IrDeceleration LREAL
' et (Unit: user unit/s?) (0) True.
® Outputs
Name Function Data type Output range (Default)
True when the axis
bDone stops and the velocity BOOL True/False (False)
is 0.
True when the
bBusy instruction is BOOL True/False (False)
executed.
True when the
bCommandAborted | . o BOOL True/False (False)
instruction is aborted.
bError True when an error BOOL True/False (False)
occurs.
Indicates the error
code if an error
. DML_ERROR
ErrorlD occurs. _Refer to DML_ERROR (DML_NO_ERROR)
Appendices for error
code descriptions.

*Note: DML_ERROR:

Enumeration (ENUM)
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B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
. If bExecute is False and bDone
[ ]
bDone Ygge:tgge axis decelerates shifts to True, bDone will be
' True for one period and then
immediately shift to False.
e When bExecute shifts to ® \When bDone shifts to True.
bBusy True and the instruction is ®  When bError shifts to True. .
executed. ® \When bCommandAborted shifts
to True.
¢ \When bExecute shifts to False.
. . .| ® If bExecute is False and
® \When this instruction is
. bCommandAborted shifts to
bCommandAborted ﬁf(’)"cted by another function True, bCommandAborted will be
) True for one period and
immediately shift to False.
bError ®  When an error occurs in the
execution conditions or | ® When bExecute shifts to False.
ErrorlD input values for the (Error code is cleared)
rror instruction.
® Timing Diagram
bExecute
bDone
bBusy
bCommand Aborted
bError
) In-Outs
Name | Function Data type Setting value Timing for updating
Axis Specify AXIS REF DML* | AXIS REF DML When bExecute shifts to True
the axis - - - - and bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.
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® Function

m 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.

B When MC_Halt_DML is executed, the axis will enter discrete_motion state. When the
velocity of the axis reaches zero, the axis will enter Standstill state.

® Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example

B For the example, please refer to the programming example for MC_Halt function block
B For Axis of the function block, please enter a positioning axis.

®  Supported Products

B AX-308E, AX-364E

2.3.3.5 MC_Home_DML

MC_Home_DML controls the axis to perform the homing operation.

FB/FC Instruction Graphic expression

MC_Home_DHL
—Axis bDonef—
—bExecute bBusyf—
FB MC_Home_DML —IrPosition bCommandabortedf—
bErrarf—
Errorldf—

ST expression

MC_Home_DML _instance (
Axis =,

bExecute:=,

IrPosition:=,

bDone =>,

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

ErrorlD =>);
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® Inputs

Setting value
Name Function Data type Timing for updating
(Default)

The instruction is
executed when

bExecute bExecute shifts from BOOL True/False (False) | -
False to True.
) Positive number,
Specify th.e.absolute negative number | When bExecute
IrPosition | home position. LREAL or0 shifts to True and
(Unit: user unit) bBusy is False.
(0)
®  Outputs
Name Function Data type Output range (Default)
True when homing
bDone 1S complgtgd and BOOL True/False (False)
the axis is in
Standstill state.
True when the
bBusy instruction is BOOL True/False (False)
executed.
True when the
bCommandAborted | instruction is BOOL True/False (False)
aborted.
bError True when an error BOOL True/False (False)
occurs.
Indicates the error
code if an error
occurs. Refer to . DML_ERROR (DML
ErrorlD Appendices  for | PML_ERROR NO_ERROR)
error code
descriptions.
*Note: DML_ERROR: Enumeration (ENUM)
B Output Update Timing
Name Timing for shifting to True Timing for shifting to False

When bExecute shifts to False.
¢ When the homing s |e If bExecuteis False and bDone
completed. shifts to True, bDone will be

True for one period and then

bDone
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Name Timing for shifting to True Timing for shifting to False
immediately shift to False.
When bExecute shifts to When bDone Sh.lftS to True.
bBusy True and the instruction is When bError shifts to True.
When bCommandAborted shifts
executed.
to True.
When this instruction is :;Vggn bE;(Ggull‘;e IShIftS t(c; False.
aborted by another xecute 1S Faise an
bCommandAborted instruction. bCommandAborted shifts to
. . . True, bCommandAborted will
When the instruction is be True for one period and
aborted by MC_Stop_DML. immediately shift to False.
bError When an error occurs in the
gxecutlon conditions  or | o When error code is cleared.
ErrorlD input values for the
rror instruction.
® Timing Diagram
bExecute J
bDone
bBusy J
bCommand Aborted
bError
® In-Outs
Name | Function Data type Setting value Timing for updating
Axis Spemfy AXIS_REF DML* | AXIS_REF_DML When bExecute _sh|fts to True
the axis and bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

® Function

B This function block is executed only when the axis is in Standstill state and the state is
Homing during the instruction execution. The function block cannot be executed when
the axis is in any state else.

B Position is the absolute position when the homing is completed.

B The home mode can be selected from the axis parameter page.
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® Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example

B For the example, please refer to the programming example for MC_Home function
block
B For Axis of the function block, please enter a positioning axis.

®  Supported Products

B AX-308E, AX-364E

2.3.3.6 MC_MoveAbsolute_DML

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_HMoveAbsolute DML
— Bxis bDonef—
—{bExecute bBusyp—
FB | MC MoveAbsolute DML —{IrPasition bCommandAbortedf—
B - —{Ir'Velocity bErrarf—
—{Ir&cceleration Errorldf—
—{IrDeceleration

ST expression

MC_MoveAbsolute DML _instance(
Axis :=,

bExecute :=,

IrPosition :=,

IrVelocity :=,
IrAcceleration :=,
IrDeceleration :=,
bDone =>,

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

ErrorlD =>);
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® Inputs
Setting
Name Function DEE) value Timing for updating
type
(Default)
The instruction is
executed when True/False
bExecute bExecute shifts BOOL (False) -
from False to
True.
Negative
Absolute target number, )
IrPosition position LREAL positive When bExecute §h|fts to
(Unit: user unit) number or 0 True and bBusy is False.
(0)
. Positive .
INVelocity Target velocity | oeal | numberoro | When bExecute shifts to
(Unit: user unit/s) () True and bBusy is False.
. Acceleration rate Positive When bExecute shifts to
IrAcceleration (Unit: user unit/s?) LREAL number (0) | True and bBusy is False.
. Deceleration rate. Positive When bExecute shifts to
IrDeceleration (Unit: user unit/s?) LREAL number (0) | True and bBusy is False.
®  Outputs
Name Function Data type Output range (Default)
True when the
bDone absolute target BOOL True/False (False)
position is reached.
True when the
bBusy instruction is BOOL True/False (False)
executed.
True when the BOOL
bCommandAborted | instruction is True/False (False)
aborted.
bError True when an error BOOL True/False (False)
occurs.
Indicates the error
code if an error
occurs. Refer to . DML_ERROR
S Appendices for DML_ERROR (DML_NO_ERROR)
error code
descriptions.

*Note: DML_ERROR:

Enumeration (ENUM)
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B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to
False.
If bExecute is False and
T h h | .
bDone p(r)l;?ti\(,)vn ?Sn rte:cﬁzzo ute target bDone shifts to True,

’ bDone will be True for one
period and then
immediately shift to False.
When bDone shifts to True.

When bExecute shifts to True When bError shifts to True.
bBusy and the instruction is executed. When bCommandAborted
shifts to True.
When bExecute shifts to
False.
. s If bExecute is False and
When this instruction is aborted .
by another instruction. i)C_cl_)mmandAbonfed shifts
bCommandAborted When the instruction is aborted o lrue, .
bCommandAborted will be
by MC_Stop_DML. :
True for one period and
then immediately shift to
False.
bError When an error occurs in the When bExecute shifts to
execution conditions or input False. (Error code is
ErrorlD values for the instruction. cleared)

® Timing Diagram

bExecute

bDone

bBusy

bCommand Aborted

bError

() In-Outs

Name | Function Data type Setting value Timing for updating
Axis | SPeCY | Axis REF DML* | AxiS_REF_DML | When bExecute shifts to True
the axis and bBusy is False.
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*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

® Function

B MC_MoveAbsolute DML performs absolute positioning according to specified target
velocity (/rVelocity), acceleration rate (IrAcceleration) and deceleration rate
(IrDeceleration) when bExecute shifts to True.

® Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example

B For the example, please refer to the programming example for MC_MoveAbsolute
function block

B For Axis of the function block, please enter a positioning axis.

®  Supported Products

B AX-308E, AX-364E

2.3.3.7 MC_MoveRelative_ DML

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 bDaonep—
— bBxecute bBusyF—
FB | MC_MoveRelative_DML | —lrDistance bCommandAbortedf—
—Irvelocity bErrorf—
—IrAcceleration Errorldf—
—IrDeceleration

ST expression
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FB/FC Instruction

Graphic expression

MC_MoveRelative_ DML _instance(
Axis =,

bExecute :=,

IrDistance :=,

IrVelocity :=,

IrAcceleration :=,

IrDeceleration :=,

bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
[ Inputs
Data Setting value
Name Function t Timing for updating
ype (Default)
The instruction is
executed when True/False
bExecute |, eyecute shifts to | SO (False) )
True.
. . Negative
Relative distance "
, number, positive | When bExecute shifts to
tob d
IrDistance o. © move , LREAL number or 0 True and bBusy is False.
(Unit: user unit) 0)
. Positive numbe
. Target velocity ftive nu r When bExecute shifts to
IrVelocity , _ LREAL or0 .
(Unit: user unit/s) (0) True and bBusy is False.
Accelerati Positi .
IrAcceleration cc.:e eration rate LREAL ositive number | When bExecute _shlfts to
(Unit: user unit/s?) (0) True and bBusy is False.
IrDeceleration Dec.:eleration -rate L REAL Positive number | When bExecute §hiﬂs to
(Unit: user unit/s?) (0) True and bBusy is False.
®  Outputs
Name Function Data type Output range (Default)
True when the
bDone relative distance is BOOL True/False (False)
completed.
True when the
bBusy instruction is BOOL True/False (False)
executed.
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Name Function Data type Output range (Default)

True when the
bCommandAborted | Instruction is BOOL True/False (False)

aborted.

bError True when an error BOOL True/False (False)
occurs.
Indicates the error
code if an error

. DML_ERROR

ErrorlD occurs. _Refer to DML_ERROR (DML_NO_ERROR)
Appendices for error
code descriptions.

*Note: DML_ERROR:

Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute shifts to False.
. . If bExecute is False and
[ ]
bDone ?/SVP;gzqt;}:t;edlatwe positioning bDone shifts to True, bDone
' will be True for one period and
immediately shift to False.
. When bDone shifts to True.
bBusy ¢ ﬁﬂ:nan%E)t(ﬁecufﬁstrigltfitSn tI(S) When bError shifts to True.
When bCommandAborted
executed. shifts to True.
® \When this instruction is };ngzeiﬁf:?:fals:;ﬂjntg False.
borted b th
aoorteg y another bCommandAborted shifts to
bCommandAborted instruction. True, bCommandAborted wil
® When ‘the instruction i be T;ue for one period and
aborted by MC_Stop_DML. then immediately shift to False.
bError ¢ When an error occurs in the When bExecute shifts to False
execution conditions or input (Error code is cleared) '
ErrorlD values for the instruction.
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® Timing Diagram

bExecute

bDone

bBusy

bCommand Aborted

bError

[ ) In-Outs

Name | Function Data type Setting value Timing for updating
Axis | SPeCly | axis REF DML* | Axis_REF pmL | When bExecute shifts to
the axis True and bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

() Function

B MC_MoveRelative DML performs relative positioning according to specified target
velocity (/rVelocity), acceleration rate (IrAcceleration) and deceleration rate
(IrDeceleration) when bExecute shifts to True.

® Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example

B For the example, please refer to the programming example for MC_MoveRelative
function block

B For Axis of the function block, please enter a positioning axis.

®  Supported Products

B AX-308E, AX-364E
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2.3.3.8 MC_MoveVelocity DML

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
—fxis bInvelocityf—
. —bExecute bBusyr—
FB | MC_MoveVelocity DML | _| Irvelocity bCommandAborted —
—Ir&cceleration bErrorf—
—IrDeceleration Errorldf—

ST expression

MC_MoveVelocity DML _instance (
Axis :=,

bExecute :=,

Ir'Velocity :=,

IrAcceleration :=,

IrDeceleration :=,

binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
[ Inputs
. Data Setting value Timing for
Name Function .
type (Default) updating
The instruction is
executed when
bExecute bExecute shifts from BOOL | True/False (False) | -
False to True.
. Positive number | When bExecute
T: t velocit
InVelocity arget veloely LREAL or 0 shifts to True and
(Unit: user unit/s) 0) bBusy is False.
. e When bExecute
Accelerat t
IrAcceleration C(_:e eration .ra © LREAL Positive number shifts to True and
(Unit: user unit/s2) (0) bBusy is False.
. Deceleration rate. Positive number | When bExecute
IrDeceleration LREAL )
I (Unit: user unit/s?) (0) shifts to True and
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. Data Setting value Timing for
Name Function .
type (Default) updating
bBusy is False.
® Outputs
Name Function Data type Output range (Default)
True when the
binVelocity target velocity is BOOL True/False (False)
reached.
True when the
bBusy instruction is BOOL True/False (False)
executed.
True when the
bCommandAborted | instruction is BOOL True/False (False)
aborted.
bError True when an BOOL True/False (False)
error occurs.
Indicates the error
code if an error
occurs. Refer to . DML _ERROR
ErrorlD Appendices for | PML_ERROR (DML_NO_ERROR)
error code
descriptions.

*Note: DML_ERROR:

Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When bCommandAborted
. shifts to True.
bInVelocity *  When the target velocity is ®  When bExecute shifts to True
reached. ; . .
again and IrVelocity value is
changed.
® \When bExecute shifts to True When bError shifts to True.
bBusy and the instruction s When bCommandAborted
executed. shifts to True.
® \When bExecute shifts to
. . . . False.
e \Wh th truct
abo?tr:ad 1S bI;S ruc;cr):)thésr ® |f bExecute is False and
bC dAborted instruction bCommandAborted shifts to
ommandAborte o . . True, bCommandAborted will
® When “the instruction is be True for one period and
aborted by MC_Stop_DML. then immediately shift to
False.
bError ® \When an error occurs in the ® \When bExecute shifts to
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Name Timing for shifting to True Timing for shifting to False
execution conditions or input False. (Error code is cleared)
ErrorlD values for the instruction.

® Timing Diagram

bComma

binVelocity

bExecute

bBusy

ndAborted

bError

) In-Outs

Name | Function Data type Setting value Timing for updating
Axis | SPeCiY | avis REF DML* | Axis REF DML | WWhen bExecute shifts to
the axis True and bBusy is False.

*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

() Function

When bExecute shifts 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.

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.

When bExecute changes to False after the function block is executed 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.
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® Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example

B For the example, please refer to the programming example for MC_MoveVelocity
function block

B For Axis of the function block, please enter a positioning axis.

® Supported Products

B AX-308E, AX-364E

2.3.3.9 MC_WriteBoolParameter_DML

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—
— diParameterMumber bErrorg—
—bvalue Errorldf—

ST expression

MC_WriteBoolParameter_instance(
Axis =,

bExecute :=,

diParameterNumber :=,

bValue :=,

bDone =>,

bBusy =>,

bError =>,

ErrorlD =>);
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® Inputs
. Data Setting value Timing for
Name Function .
type (Default) updating
The instruction is
executed when True/False
bExecute bExecute shifts to BOOL (False) )
True.
Positive
Specify the number number, When bExecute
diParameterNumber of the axis DINT negative shifts to True and
parameter. number or 0 | bBusy is False.
(0)
Set a Boolean value True/False When bExecute
bValue of the parameterto | BOOL Fal shifts to True and
write. (False) bBusy is False.
®  Outputs
Name Function Data type Output range (Default)
True when the parameter
bDone writing is completed. BOOL True/False (False)
True when the instruction
bBusy is executed. BOOL True/False (False)
bError I:;léir\ghen an error BOOL True/False (False)
Indicates the error code if
an error occurs. Refer to . DML_ERROR
ErrorlD | Appendices for error DML_ERROR (DML_NO_ERROR)
code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® When the parameter writing is ® When bExecute shifts from True
bDone completed. to False.
® When bExecute shifts to True
and the instruction is executed. ® When bDone shifts to True.
bBusy ® When parameter writing is in ®  When bError shifts to True.
progress.
bError ® When an error occurs in the ® \When bExecute shifts to False.
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Name Timing for shifting to True Timing for shifting to False
execution conditions or input (Error code is cleared)
ErrorlD values for the instruction.

® Timing Diagram

bExecute

bDone

bBusy

bError

) In-Outs

Name | Function Data type Setting value Timing for updating

Specify When bExecute shifts to

Axi AXIS_REF _DML* | AXIS_REF_DML
XS the axis S_ - S- - True and bBusy is False.

*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

[ ) Function

B 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);

B To write a value in an axis parameter, please refer to the axis parameter
AXIS_REF_DML (FB) and fill in its number in the diParameterNumber input parameter.
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® Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example

B For the example, please refer to the programming example for MC_WriteParameter
function block

B For Axis of the function block, please enter a positioning axis.

® Supported Products

B AX-308E, AX-364E

2.3.3.10 MC_ReadBoolParameter_DML

MC_ReadBoolParameter_DML reads the Boolean value of a specified parameter.

FB/FC Instruction Graphic expression

MC_ReadBoolParameter DML
— Axis bvalid—
— bEnable bBusyp—
FB |MC_ReadBoolParameter DML| _|o o — 0 b0 bErrorl—
Errorldf—
bvalue—

ST expression

MC_ReadBoolParameter DML _instance(
Axis :=,

bEnable :=,

diParameterNumber :=,

bValid =>,

bBusy =>,

bError =>,

ErrorlD =>,

bValue =>);

() Inputs
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. Data Setting value Timing for
Name Function .
type (Default) updating
The
instruction is
bEnable executed BOOL | True/False (False) | -
when
bEnable
shifts to True.
Specify the Positive number, | \When bEnable
. number of the . ]
diParameterNumber axis DINT negative number or | shifts to True.
parameter. 0 ©
® Outputs
Name Function Data type Output range (Default)
True when the read
bValid | Parameter value is BOOL True/False (False)
available.
bBusy | JrUewhen the instruction BOOL True/False (False)
is executed.
bError True when an error BOOL True/False (False)
occurs.
Indicates the error code if
an error occurs. Refer to . DML _ERROR
ErrorlD Appendices for error DML_ERROR (DML_NO_ERROR)
code descriptions.
bValye | Jhe read parameter BOOL True/False (False)

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bEnable shifts to True. When bEnable shifts from True to
bValid When the parameter to be read False.
is available. When bError shifts to True.
* When bEnable shifts to True and When bEnable shifts from True to
bB the instruction is executed. False
usy .
* When_the parameter to be read When bError shifts to True.
is available.
bError ® When an error occurs in the When bEnable is False. (Error
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Name Timing for shifting to True Timing for shifting to False
execution conditions or input code is cleared)
ErrorlD values for the instruction.
e Updates continuously when e Update stops when bValid is
bvalue bValid is True. False.

® Timing Diagram

bEnable
bValid
bBusy

bError

bValue a @@

%

1cycle

® In-Outs
Name Function Data type Setting value Timing for updating
Axis | SPecilythe | nxis REF pML* | Axis_REF pmL | When - bEnable
axis changes to True.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

() Function

B 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, please refer to the axis parameter AXIS_REF_DML
(FB) and fill in its number in the diParameterNumber input parameter.
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® Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example

B For the example, please refer to the programming example for MC_ReadParameter
function block

B For Axis of the function block, please enter a positioning axis.

®  Supported Products

B AX-308E, AX-364E

2.3.3.11 MC_WriteParameter_DML

MC_WriteParameter_ DML writes a value in the specified parameter.

B/FC Instruction Graphic expression

MC_WriteParameter_DFL
—Axis bDonef—
FB | MC_WriteParameter DML | —bExecute bBusyf—
—diParameterNumber bErrorg—
—Irvalue Errorldf—

ST expression

MC_WriteParameter DML _instance(
Axis :=,

bExecute :=,

diParameterNumber :=,

IrValue :=,

bDone =>,

bBusy =>,

bError =>,

ErrorlD =>);
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® Inputs
Data Setting value
Name Function t Timing for updating
ype (Default)
The instruction
is executed True/False
bExecute when bExecute | BOOL (False) )
shifts to True.
Positive
diParameter Specify the numb.er, When bExecute is True
number of the DINT negative .
Number : and bBusy is False.
axis parameter. number or 0
(0)
Positive
number, .
IrValue Seta paramleter LREAL negative When bExepute is True
value to write. and bBusy is False.
number or 0
(0)
®  Outputs
Name Function Data type Output range (Default)
bDone Tﬂ.“.a When the parameter BOOL True/False (False)
writing is completed.
bBusy True when the instruction is BOOL True/False (False)
executed.
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if
an error occurs. Refer to . DML _ERROR
ErrorlD Appendices for error code DML_ERROR (DML_NO_ERROR)
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When the parameter When bExecute shifts from True to
bDone writing is completed. False.
When bExecute shifts to
l—;iiligg the instruction is When bDone shifts to True.
bBusy ’ o When bError shifts to True.
When parameter writing
is in progress.
bError When an error occurs in When bExecute shifts to False.
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the execution conditions (Error code is cleared)
ErrorlD or input values for the
instruction.
® Timing Diagram
bExecute
bDone
bBusy ' '
bError
® In-Outs
Name | Function Data type Setting value Timing for updating
Axis Spe0|fy AXIS_REF_DML* | AXIS_REF_DML When bExe_cute shifts to True
the axis and bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

Function

B 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

4 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 write a value in an axis parameter, please refer to the axis parameter
AXIS_REF_DML (FB) and fill in its number in the diParameterNumber input parameter.

Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErrorID.

391



AX Series-Standard Instructions Manual Chapter 2

® Programming Example

B For the example, please refer to the programming example for MC_WriteParameter
function block

B For Axis of the function block, please enter a positioning axis.

®  Supported Products

B AX-308E, AX-364E

2.3.3.12 MC_ReadParameter_DML

MC_ ReadParameter DML reads the value of a specified parameter.

FB/FC Instruction Graphic expression

MC_ReadParameter_DML
—{fixis b\valid —
— hEnahle bBusy—
FB |MC_ReadParameter DML | _| diParameterNumber bErrorf—
Errorldf—
Irvaluep—

ST expression

MC_ReadParameter_ DML _instance (

Axis =,
bEnable :=,
diParameterNumber :=,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
IrValue =>);
® Inputs
. Data Setting value Timing for
Name Function A
type (Default) updating
The
instruction is
bEnable executed BOOL True/False -
(False)
when
bEnable
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. Data Setting value Timing for
Name Function .
type (Default) updating

shifts to True.

Specify the Positive number
: number of ; | When bEnable shifts
diParameterNumber . DINT negative number
the axis to True.
or0 (0)
parameter.
®  Outputs
Name Function Data type Output range (Default)
True when the read
bValid parameter value is BOOL True/False (False)
available.
bBusy True when the instruction BOOL True/False (False)
is executed.
bError True when an error BOOL True/False (False)
occurs.
Indicates the error code if . DML_ERROR
ErrorlD an error occurs. DML_ERROR (DML_NO_ERROR)
Ir'Value The read parameter value LREAL Positive number, negative
number or 0 (0)
*Note: DML_ERROR: Enumeration (ENUM)
B Output Update Timing
Name Timing for shifting to True Timing for shifting to False
® \When bEnable shifts to True. ® \When bEnable shifts from True to
bValid ® When the read parameter value False.
is available. ®  When bError shifts to True.
¢ Whgn Enal?le ghn‘ts to True and ® \When bEnable shifts from True to
bB the instruction is executed. False
usy .
* When.the read parameter value ®  When bError shifts to True.
is available.
bError ® When an error occurs in the e When bEnable is False. (Error
execution conditions or input code is cleared)
ErrorlD values for the instruction.
® Updates continuously when ® Update stops when bValid is
Irvalue bValid is True. False.
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® Timing Diagram

bEnable

bValid

bBusy

bError

Ir'Value

*Note:

Data = Parameter values
1 cycle = One task cycle

) In-Outs

Name Function Data type Setting value T|m|ng|. for
updating
Axis | SPecilvthe | axis REF DML* |  Axis_REF pmL | Vhen bEnable
axis shifts to True.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

® Function

B How to use MC_ReadParameter DML to read the number of an EtherCAT object
dictionary

L 2

*

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);

B To read an axis parameter, please refer to the axis parameter AXIS_REF_DML (FB)
and fill in its number in the diParameterNumber input parameter.

394



AX Series-Standard Instructions Manual Chapter 2

® Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example

B For the example, please refer to the programming example for MC_ReadParameter
function block

B For Axis of the function block, please enter a positioning axis.

® Supported Products

B AX-308E, AX-364E

2.3.3.13 MC_ReadStatus_DML

MC_ReadStatus_ DML reads the state of a specified axis.

FB/FC Instruction Graphic expression

MC_ReadStatus_DHML
—Bxis bvalid—
—bEnable bBusyr—
bErrorg—

Errorldf—
bErrorStopp—
bDisabled—
bStoppingf—
bHomingp—
bStandstill—
bDiscreteMotionf—
bContinuousMotionf—

FB MC_ReadStatus_ DML

ST expression
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FB/FC Instruction

Graphic expression

MC_ReadStatus_DML_instance (
Axis =,

bEnable :=,

bValid =>,

bBusy =>,

bError =>,

ErrorlD =>,
bErrorStop=>,
bDisabled=>,
bStopping=>,
bHoming=>,
bStandStill=>,
bDiscreteMotion=>,
bContinuousMotion=>);

® Inputs
Setting
Name Function tD;;: value Timing for updating
(Default)
The instruction is
executed when True/False
bEnable |, Enable shifts to | BOOL | (False) -
True.
®  Outputs

Name Function Data type Output range (Default)
True when the axis

bValid state at the output is BOOL True/False (False)
available.
True when the

bBusy instruction is BOOL True/False (False)
executed.

bError True when an error BOOL True/False (False)
occurs.
Indicates the error
code if an error

DML_ERROR
*1 —

ErrorlD occurs. .Refer to DML_ERROR (DML_NO_ERROR)
Appendices for error
code descriptions.

bErrorStop To know details on BOOL True/False (False)
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Name Function Data type Output range (Default)
bDisabled the axis state BOOL True/False (False)
machine, refer to
bStopping SML_AXIS_STATE.*? BOOL True/False (False)
bHoming BOOL True/False (False)
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)

B Output Update Timing

® When the axis state at the °
output is available.

Name Timing for shifting to True Timing for shifting to False
®  When bEnable shifts to ® \When bEnable shifts from True
. True. to False.
bValid

When bError shifts to True.

® \When bEnable shifts to ® \When bEnable shifts from True
bBusy True and the instruction is to False.
executed. ® \When bError shifts to True.
bError ® When an error occurs in the
execution conditions or ® \When bEnable is False. (Error
ErrorlD input values for the code is cleared)
rror instruction.
. ® When the axis is in ® \When the axis is not in
bDisabled Disabled state. Disabled state.
® When the axis is in ® \When the axis is not in
bErrorstop Errorstop state. Errorstop state.
S . ® \When the axis is in ® \When the axis is not in
bStopping Stopping state. Stopping state.
. ® When the axis is in ® \When the axis is not in
bStandsStill StandStill state. StandStill state.

® \When the axis is in Discrete | ®

bDiscreteMotion Motion state.

When the axis is not in Discrete
Motion state.

® \When the axis is in °

bContinuousMotion Continuous Motion state.

When the axis is not in
Continuous Motion state.

® When the axis is in Homing | ®

bHoming state.

When the axis is not in Homing
state.
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() In-Outs

Name Function Data type Setting value Timing for updating

Specify the
axis

When bEnable shifts to

Axis True.

AXIS_REF_DML* | AXIS_REF_DML

*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

® Troubleshooting

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example

B For the example, please refer to the programming example for MC_ReadStatus
function block

B For Axis of the function block, please enter a positioning axis.

®  Supported Products

B AX-308E, AX-364E
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2.3.3.14 MC_TorqueControl_DML

MC_TorqueControl_DML controls the torque by using the torque control mode of the applied

servo drive.
FB/FC Instruction Graphic expression
MC_TorqueControl_DML
—Axis bInTorquef—
— bExecute bBusyF—
— bContinuous L pdate bCommandAbortedf—
—]IrTorgue bErrorf—
FB DMC_TorqueControl —dwTorqueRamp Errorldf—
—Irvelocity
—IrAcceleration
—IrDeceleratian
—Irlerk
—Direction
ST expression
MC_TorqueControl_DML _instance(
Axis =,
bExecute :=,
bContinuousUpdate :=,
IrTorque :=,
dwTorqueRamp :=,
IrVelocity :=,
IrAcceleration :=,
IrDeceleration :=,
Irderk :=,
Direction :=,
binTorque =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
[ Inputs
Setting o
Name Function Data value ol el
type updating
(Default)
The instruction is
executed when True/False
bExecute bExecute shifts from BOOL (False) )
False to True.
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Setting o
Name Function DRI value Ll i
type updating
(Default)
Continuously updates When bExecute
the target torque True/False shifts to True and
bContinuousUpdate when BOOL . Busy is False.
Continuousupdate is (False)
True.
Positive When bExecute
Specify the target number, shifts to True and
IrTorque torque. LREAL negative Busy is False.
(Unit: N.m) number or 0
(0)
Specify the change When bExecute
rate of the torque . shifts to True and
dwTorqueRamp | from current torque to | DWORD Positive Busy is False.
target torque. number (0)
(Unit: ms)”
. . o When bExecute
IrVelocity Specify the maximum | ) REAL Positive shifts to True and
velocity. number (0) .
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, please
refer to 0x6087 in the object dictionary.

®  Outputs
Name Function Data type Output range (Default)
bInTorque True when the target BOOL True/False (False)
torque is reached.
True when the
bBusy instruction is BOOL True/False (False)
executed.
True when the
bCommandAborted | instruction is BOOL True/False (False)
aborted.
bError True when an error BOOL True/False (False)
occurs.
ErrorlD Indicates the error DML_ERROR’ DML_ERROR

400




AX Series-Standard Instructions Manual

Chapter 2

Name Function Data type

Output range (Default)

code if an error
occurs. Refer to
Appendices for error
code descriptions.

(DML_NokError)

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True

Timing for shifting to False

® \When bExecute shifts to
binTorque True and the axis state is
available.

When bError shifts to True.
When bCommandAborted shifts
to True.

When bExecute shifts to True
again and IrTorque value
changes.

® When bExecute shifts to
bBusy True and the instruction is
executed.

When bError shifts to True.
When bCommandAborted shifts
to True.

® When the instruction is

When bExecute shifts to False.

If bExecute is False and
bCommandAborted shifts to

the execution conditions or | ®
input values for the
instruction.

ErrorlD

bCommandAborted aborted. True, bCommandAborted will be
True for one period and then
immediately shift to False.
bError ® \When an error occurs in

When bExecute shifts to False.
(Error code is cleared)

® Timing Diagram

bEnable

binTorque

bBusy

bCommandAborte

bError
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® In-Outs
Name | Function Data type Setting value Timing for updating
Axis Spemfy AXIS_REF_ DML’ | AXIS_REF DML When bExgcute shifts to True
the axis and bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

Function

When bExecute of the instruction shifts to True, the target torque (/rTorque), torque
ramp (dwTorqueRamp) and maximum velocity (IrVelocity) will be sent to the servo for
servo torque control.

When bExecute is True, the instruction is executed 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.

When MC_TorqueControl_DML is aborted by another motion instruction, the output
binTorgue will shift to False and the output bCommandAborted will shift to True.

When bExecute of MC_TorqueControl_ DML shifts to True, the axis starts to move
according to the target velocity. Even if bExecute shifts to False, the instruction
execution will not be affected.

When bExecute of MC_TorqueControl_DML shifts to True again and a new IrTorque
value is set, the torque of the axis is adjusted to the new torque value.

When its bExecute shifts to False after the instruction is executed and the target torque
is reached, binTorque of MC_TorqueControl DML shifts 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

When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErrorID.

Programming Example

For the example, please refer to the programming example for MC_TorqueControl
function block

For Axis of the function block, please enter a positioning axis.

Supported Products

AX-308E, AX-364E
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2.3.3.15 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.

FB/FC Instruction Graphic expression

MC_ChangeAxisConfig_DML
Axis bDane|
bExecute bBusy
dwRatioTechUnitsDenom bErrar|
iRatioTechUnitsMum Errorld
fModuloPeriodU
iMovementType

FB |MC_ChangeAxisConfig_ DML

ST expression

MC_ChangeAxisConfig_ DML _instance(

Axis =,
bExecute :=,
dwRatioTechUnitsDenom :=,
iRatioTechUnitsNum :=,
fModuloPeriodU :=,
fMovementType :=,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
[ Inputs
Timi
Setting value "fgl:‘g
Name Function Data type dati
(Default) updatin
g
The
instruction
is
bExecute executed BOOL True/False )
when (False)
bExecute
shifts to
True.
Electronic When
. . gear ratio Positive number | pExecut
dwRatloTicr::UmtsDen denominat DWORD or0 e shifts
or (0) to True
(Pulse and
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Timi
Setting value ';2':‘9
Name Function Data type dati
(Default) updatin
J
number) bBusy is
False.
When
Electronic bExecut
o : gear ratio Positive number, | e shifts
|Rat|osl'icr::Un|ts numerator DINT negative number | to True
(User or0 (0) and
units) bBusy is
False.
When
Maximum bExecut
osition of Positive number, | e shifts
fModuloPeriodU P LREAL negative number | to True
the rotary
axis or0 (0) and _
bBusy is
False.
When
0: bExecut
i SML_MT_MODU i
Linear | s\ MOVEMENTTY =V e shifts
fMovementType axis/rotary PE LO to True
axis 1: and
SML_MT _FINITE | bBusyis
False.
® Outputs
Name Function Data type Output range (Default)
bDone Trgg When the parameter BOOL True/False (False)
writing is completed.
bBusy True when the instruction is BOOL True/False (False)
executed.
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if
an error occurs. Refer to . DML_ERROR
ErrorlD Appendices for error code DML_ERROR (DML_NO_ERROR)
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® When the parameter writing | ® When bExecute shifts from True to
bDone is completed. False.
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Name Timing for shifting to True Timing for shifting to False

® When bExecute shifts to True
and the instruction is

bBusy executed.

® When the parameter writing
is in progress.

When bDone shifts to True.
When bError shifts to True.

° .
bError When an error OCcurs in the | 4 When bExecute shifts to False.
execution conditions or input ;
) ) (Error code is cleared)
ErrorlD values for the instruction.

® Timing Diagram

bExecute

bDone

bBusy

bError

) In-Outs

Name | Function Data type Setting value Timing for updating
Axis Specn‘_y AXIS_REF _DML* | AXIS_REF_DML When bExe_cute shifts to True
the axis and bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

() Function

B 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.

B The axis state must be Disabled if this function block is used.

B 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

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.

® Programming Example
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This example explains how MC_ChangeAxisConfig_ DML is used to modify axis

parameters.
MC_Power_ DML_O
MC Power DML
EN ENC
DML_Driwe_ETC_Delta_ ASDA k2 —nxis bStatus
TRUE —bEnable bRegulatorBRealState
—bRegulatorOn bDriwveStartRealState
TRUE bDriveStart bBusy
bLError
ErrorId
MC_ChangeRxisConfig DML 0O
MC ChangeAxisConfig DML
EN ENQ—
DML _Driwe ETC_Delta ASDA &2 —Anxis blDone —
—bExecute bBusy —
10000 —dwRatioTechUnitsDenom bError —
360 —|iRatioTechUnitsHum ErrorId—
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 executed.

®  Supported Products

B AX-308E, AX-364E

2.3.3.16 MC_ReinitDrive_DML

MC_ReinitDrive_DML reinitializes the specified axis.

FB/FC Instruction Graphic expression
MC_ReinitDrive_DML
—Axis bDonef—
FB MC_ReinitDrive_ DML — bExecute bBusyf—
bErrorg—
Errorldf—

ST expression
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FB/FC Instruction Graphic expression
MC_ReinitDrive_ DML _instance(
Axis =,
bExecute :=,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
® Inputs
Setting value
Name Function Data type Timing for updating
(Default)
The instruction
is executed True/False
bExecute when bExecute BOOL (False) )
shifts to True.
® Outputs
Name Function Data type Output range (Default)
True when initialization is
bDone BOOL True/False (False)
completed.
bBusy True when the instruction is BOOL True/False (False)
executed.
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if
an error occurs. Refer to . DML_ERROR
ErrorlD Appendices for error code DML_ERROR (DML_NO_ERROR)
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

B Output Update Timing

Name Timing for shifting to True Timing for shifting to False
®  When initialization is ¢ \When bExecute shifts from True to

bDone completed. False.

When bExecute shifts to

True and the instruction is When bDone shifts to True
bBusy execut.e(.d.. e When bError shifts to True.

When initialization is in

progress.
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bError

When an error occurs in the
execution conditions or input
values for the instruction.

When bExecute shifts to False.
(Error code is cleared)

ErrorlD

® Timing Diagram

bExecute
bDone i i i
bBusy
bError
® In-Outs
Name | Function Data type Setting value Timing for updating
Axis SpeC|fy AXIS_REF_DML* | AXIS_REF_DML When bExe_cute shifts to True
the axis and bBusy is False.
*Note:

AXIS_REF_DML (FB): The interface is built in every function block and works as the starting
program of the function block.

o Function

B MC_ReinitDrive_DML is used to initialize the drive which has an error or is no longer in

synchronization.

B Resetting the network cannot clear errors of the positioning axis itself, e.g. left and right

limits, emergency stop and etc.

B The function block resets EtherCAT network of the positioning axis and keeps the servo
in the previous servo state. Please 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

B When an error occurs in the instruction execution, bError changes to True. To confirm
current error state, see the error code in ErroriD.
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®  Supported Products

B AX-308E, AX-364E

® Programing Example

This example use FC instruction (DFC_CMP) to do comparison between two variable values.

PLC_PRG x
PROGRAM PLC PRG
=] 2 VAR -
livarO: LINT :=1000;
livarl: LINT :=2000;
wvarl: WORD;
END VAR

_| wVar(:=DFC_CMP (1iSrcl:=1ivVar0 , lisSrc2:=livarl );

Since variable1 (liVarQ) is smaller than variable2 (liVar1), the calculation result (wVar0) would be
2.

®  Supported Products
B AXseries
® Library

®m DL _Comparison.library
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A.1.Instruction Tables and Indexes
A.1.1 By Function
® Single-axis Motion Control Instruction (Synchronous axes)
Categories Name Description
MC Home MC_Hpme controls the axis to perform the homing
- operation.
MC_Stop MC_Stop decelerates an axis to a stop.
MC_Halt MC_Halt commands a controlled axis motion stop.
MC_MoveAbsolute controls the axis to move to the
MC_MoveAbsolute specified absolute target position at a specified
behavior.
MC MoveRelative MC_MoveRelative controls the axis to move a
- specified relative distance with a specified behavior.
MC MoveAdditive MC'_MoveA.ddltlve contro_ls the axis to move an .
- additional distance at a given speed and acceleration.
Positioning MC_MoveSuperimposed controls the axis to move a
control MC_MoveSuperimposed relative superimposed distance at a specified behavior
while the axis is moving.
MC_PositionProfile MC__Posmo_nProﬂIe commands a time-position locked
motion profile.
MC_Jog enables an axis to be moved forward or
MC_Jog
backward.
DMC_Home_P, an application function block of pulse
DMC_Home_P output, drives the pulse axis to perform the homing in
the set mode.
. DMC_ImmediateStop_P can stop the PO axis motion
DMC_ImmediateStop_P immediately and stop the pulse output.
DMC_MoveVelocityStopByPos DMC_MoveVngmtyStquyPos contrqls an aX|s.to
stop at a specified position after a period of motion.
MC_MoveVelocity performs velocity control on an axis
MC_MoveVelocity in the position mode with a specified behavior and an
average velocity.
MC_VelocityProfile commands a time-position locked
MC_VelocityProfile motion profile; however, its position points are defined
by the velocity variables in MC_TV_REF.
Velocit . i . -
cir?t?oly MC_AccelerationProfile commands a time-position
MC_AccelerationProfile locked motion profile; however, its position points are
defined by acceleration variables in MC_TV_REF.
DMC_VelocityControl performs a velocity control on a
DMC_ VelocityControl specified axis in the CSV speed mode with the
specified behavior and an average velocity.
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Categories Name Description
Torque DMC_TorqueControl DMC_TorqueControl controls the torqug according to
control the torque control mode of the servo drive.

Sync control

MC_Camin MC_Camln performs cam operation.
MC_CamOut MC_CamOut deactl\_/ates the coupling between
master and slave axis.
The function block MC_Gearln activates a linear
MC_Gearln .
master-slave coupling.
MC_GearOut MC_GearOut disconnects the gear relation (velocity)

between master and slave axis.

MC_GearlnPos

MC_GearlnPos commands position synchronization
which is achieved over a defined region of travel for
both master and slave axis.

MC_Phasing

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

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.

MC_TouchProbe

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

Name

Description

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

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_CamDeleteTappet 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.

® Single-axis Motion Control Instruction (Positioning axes)
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Categories Name Description
MC Home DML MC_.Home_DI\./IL controls the axis to perform the
- - homing operation.
P%Sgtrll?rrgr 9 MC_Stop_ DML MC_Stop_DML decelerates an axis to a stop.
MC Halt DML MC_Halt_ DML commands a controlled axis motion
- = stop.
MC_MoveAbsolute DML controls the axis to move to
MC_MoveAbsolute_ DML the specified absolute target position at a specified
Positioning behavior.
control
MC_MoveRelative_DML MC_!\{IoveReIgtlveTDML coqtrols the axis to move a
specified relative distance with a specified behavior.
Velocit MC_MoveVelocity_ DML performs velocity control on
Contro)ll MC_MoveVelocity DML an axis in the position mode with a specified behavior
and an average velocity.
Toraue MC_TorqueControl_DML controls the torque
Conq[rol MC_TorqueControl_DML 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.
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® Multi-axis Motion Control Instruction

Categories

Name

Description

Group Motion

DMC_MoveLinearAbsolute

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

DMC_MovelinearRelative

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.

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_GroupReset resets an axis group which is in
GroupErrorstop state.
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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 o
MC_AccelerationProfile )
MC_Jog )
MC_Gearln )
MC_GearOut )
MC_GearlnPos )
MC_Phasing )
MC_Power [
MC_SetPosition [ )
MC_ReadParameter )
MC_WriteParameter [ )
MC_ReadBoolParameter ®
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Model Type
Function Block
AX-3 AX-8
MC_WriteBoolParameter ®
MC_ReadActualPosition ®
MC_ReadActualVelocity )
MC_ReadActualTorque )
MC_Reset )
MC_ReadStatus L4
MC_ReadAxisError )
MC_CamTableSelect L4
MC_TouchProbe ®
MC_AbortTrigger °
MC_DigitalCamSwitch °
MC_Home DML ®
MC_Stop_DML )
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 L]
MC_WriteBoolParameter_DML ®
MC_Reset_ DML °
MC_ReadStatus_ DML ®
MC_ChangeAxisConfig_DML ®
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Model Type
Function Block
AX-3 AX-8
MC_ReinitDrive_DML o
DMC_MoveVelocityStopByPos ®
DMC_TorqueControl [
DMC_VelocityControl L]
DMC_MovelinearAbsolute ®
DMC_MovelinearRelative ®
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 L4
DMC_Grouplnterrupt ®
DMC_GroupContinue ®
DMC_CamReadTappetStatus ®
DMC_CamReadTappetValue ®
DMC_CamWriteTappetValue °
DMC_CamAddTappet °
DMC_CambDeleteTappet °
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Model Type
Function Block
AX-3 AX-8
DMC_CamReadPoint ®
DMC_CamWritePoint ®
DMC_ChangeMechanismGearRation )
DMC_ReadMotionState ®
DMC_AxesObserve L4
DMC_PositionLag °
DMC_SetTorqueLimit )
DMC_SetSoftwareLimit )
DMC_CamKeyPointWrite °
DMC_TouchProbeCyclically ®
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A.1.3 By Letter

A
MC_AbortTrigger
MC_AccelerationProfile
DMC_AxesObserve
C
MC_Camlin
MC_CamOut
MC_CamTableSelect
MC_ChangeAxisConfig_DML
DMC_CamAddTappet
DMC_CamDeleteTappet
DMC_CamReadPoint
DMC_CamReadTappetStatus
DMC_CamReadTappetValue
DMC_CamWritePoint
DMC_CamWriteTappetValue
DMC_ChangeMechanismGearRation
DMC_CamKeyPointWrite
D
MC_DigitalCamSwitch
G
MC_Gearln
MC_GearlnPos
MC_GearOut
DMC_GroupDisable
DMC_GroupEnable
DMC_GroupHalt
DMC_GroupReadError
DMC_GroupReadStatus
DMC_GroupReset
DMC_GroupStop

DMC_Grouplnterrupt
DMC_GroupContinue
DMC_GroupReadParameter
DMC_GroupWriteParameter
H

MC_Halt

MC_Halt_DML

MC_Home

MC_Home_DML
DMC_Home P

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_MovelinearRelative
DMC_MoveVelocityStopByPos
P

MC_Phasing
MC_PositionProfile
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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
S

MC_SetPosition
MC_Stop

MC_Stop_DML
DMC_SetTorqueLimit
DMC_SetSoftwareLimit
T

MC_TouchProbe
MC_TorqueControl DML
DMC_TorqueControl
DMC_TouchProbeCyclically
\

MC_VelocityProfile
DMC_VelocityControl

W

MC_WriteBoolParameter
MC_WriteBoolParameter DML
MC_WriteParameter
MC_WriteParameter DML

MC_WriteBoolParameter
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A.2 Data Type: Enumeration and Structure

o The data types listed below are Enumeration type:

Applicable Function

with velocity of the second
FB.

5: The velocity is blended
with highest velocity of
both FBs

e Block
Data Type Value Description . .
Instruction and its
Interface
0: The commanded value Function block:
0: mcCommandedValue of instruction DMC_ReadMotionStat
MC_SOURCE
1: mcActualValue 1: The actual value of e
motion axis 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 Fli_?c(ttl:on block:
SMC_CAM 1 TAPPET all 1: When pass in both MC_Camin.
TAPPETTYPE ) - direction Tappets.pTaps
2: TAPPET_neg 2: When pass in a negative | Interface: cit
direction
0: Switches ON
0: TAPPETACT|ON_OH 1: Switches OFF Function block:
SMC_CAM 1: TAPPETACTION_off 2: Inverts MC_Camin.
TAPPET - .
ACTION 2: TAPPETACTION_inv 3: Switches on after a Tappets.pTaps
3: TAPPETACTION_time delay for a certain time Interface: cta
period.
0: tp_mode_auto 0: Auto mode Function block:
mg—DTEAPPET 1: tp_mode_demandposition 1: Use set values MC_DigitalCamSwitch
2: tp_mode_actualposition 2: Use actual values Interface: TappetMode
0: Any ongoing motion is
aborted.
. Function block:
:n' OSVt:rr: aFSBﬁiZire%u rrent DMC_MovelLinearAbs
) olute
. . 2: The velocity is blended .
0- aborting with lowest velocity of both DMC_MoveLlnearReI
1: buffered FBs ative
DMC BUFFER MODE 2 blending_IOW 3: The VelOCity is blended Dl\l/l(t?_MOVeC”'CUIarAb
- - 3: blending_previous with the velocity of the first solute
4: blending_next FB. DMC_MoveCircularRe
5- blending_high 4: The velocity is blended lative

DMC_GroupHalt

Interface: BufferMode
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Applicable Function

1: COUNTER_CLOCKWISE

Data Type Value Description Block
Ly 8 Instruction and its
Interface
.0: '[hetprevi?ulf & next Function block:
instructions fofow - DMC_MoveLinearAbs
BufferMode setting during olute
blending, and there is no )
special transition mode. DtMC_MoveLlnearReI
. ; ative
DMC_GROUP_TRANSITI | 0: None 1 1he previous & nex! c o
ON MODE 1- Overla instructions do not follow DMC_MoveCircularAb
- : P BufferMode setting during solute
blending, which makes the | ppMc MoveGircularRe
deceleration period of the lative
previous instruction Interface:
overlap the next ntertace:
instruction. TransitionMode
0: The circle is parallel to Function block:
. the XY plane. DMC_MoveCircularAb
0: XY_plane |
DMC_CIRC_ 1-YZ olane 1: The circle is parallel to solute
PLANE Yep the YZ plane. DMC_MoveCircularRe
2:ZX_plane 2: The circle is parallel to lative
the ZX plane. Interface: CircPlane
0: Defines radius of a
circle. Function block:
0: radius 1: Defines a center point of | DMC_MoveCircularAb
DMC_CIRC_ 1: center a circle. solute
MODE ’ 2: Defines a point on the DMC_MoveCircularRe
2: border circle which is crossed lative
on the path from the Interface: CircMode
starting to the end point.
Function block:
DMC_MoveCircularAb
DMC_CIRC 0: CLOCKWISE 0: Clockwise solute
PATHCHOICE 1: Counterclockwise DMC_MoveCircularRe

lative
Interface: PathChoice

Curve.

0: GroupDisabled 0: Group state is Disabled

1: GroupStandby 1: Group state is Standby Function block:

2: Movi 2: is Movi DMC_AXI ROUP
DMC GROUP STATE Group ow-ng Group state !s ow.ng REIE_ S_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_TY | O: Trapezoid trapezoidal. DMC_AXIS_GROUP_
PE 1: S_Curve 1: The velocity curve is S REF

Interface: RampType
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Data Type

Value

Description

Applicable Function
Block

Instruction and its
Interface

DMC_GROUP_PARAM
ETER

16: PARAM_RAMP_TYPE

17:
PARAM_MAX _VELOCITY LI
MIT

18:
PARAM_MAX_ ACCELERATI
ON_LIMIT

19:
PARAM_MAX_DECELERATI
ON_LIMIT

21:
PARAM_PLANNING PRIORI
TY

22:
PARAM_STOP_METHOD

23:
PARAM_FB VADJ TARGET

24:
PARAM_VELOCITY_WARNI
NG_PERCENTAGE

25:
PARAM_ACCELERATION
WARNING_PERCENTAGE

26:
PARAM_DECELERATION_
WARNING_PERCENTAGE

28:
PARAM_RADIUS CORREC
TION_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_GroupReadP
arameter

DMC_GroupWriteP
arameter

Pin: Parameter

o 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
® The specified trigger channel

TRIGGER_REF . ® The trigger condition and the mode
MC_AbortTrigger (Triggered on the rising or falling edge of
the trigger signal.)
MC_CAM_REF MC_CamTableSelect This structure contains information of the

CAM table and points.
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*Note: Please refer to AX-3 Series operational manual for more details of structural type parameters.

A.3 Error Codes and Troubleshooting

A.3.1For Synchronous Axes

When an error occurs, you can troubleshoot errors through error codes and the corresponding indicators. Please refer to
AX-3 Operational Manual for more details of troubleshooting process.

The following table lists the error codes and the contents of the errors:

Error Description Contents Corrective Action
code
0x000 SMC NO ERROR No error

00 - = messages.

0x000

SMC_DI_GENERAL _
COMMUNICATION

Communication

Make sure the servo’s network
cable is properly plugged, then

MOTION

01 error. reset EtherCAT master and
ERROR execute MC_Reset.
Check the error information and
0x000 SMC DI AXIS ERROR AXIS ITor troubleshoot t’he error according
02 — = - to each servo’s user manual, then
execute MC_Reset.
Execute SMC3_ReinitDrive. If the
0x000| SMC_DI_FIELDBUS _ Loss of error occurs frequently, please
03 |LOST_SYNCRONICITY synchronicity. refer to Task max cycle time and
increase EtherCAT DC time.
0x000| SMC_DI_SWLIMITS _ Software limit Execute MC_Reset and run
0A |EXCEEDED errors. reversely away from the limit.
0x000| SMC_DI_HWLIMITS _ Hardware limit
0B |EXCEEDED errors. Execute MC_Reset.
Incremental
0x000|SMC_DI_LINEAR_AXIS position of a linear Execute MC Reset
0C |OUTOFRANGE axis is out of —
range.
0x000 SMC_DI_HALT_OR_ Not support Halt
oD QUICKSTOP_NOT_ or Quickstop state | Execute MC_Reset
SUPPORTED of drivers.
0x000|SMC_DI_ Excessive
10 |POSITIONLAGERROR position error. | FXecute MC_Reset
0x000|SMC_DI_HOMING _ Homing error
11 |ERROR OCCUIS. Execute MC_Reset
The motion FB
cannot be Enable the servo and execute
0x000| SMC_REGULATOR_OR _
14 |START NOT SET executed und_er MC__Reset, then re-execute the
- - the current axis motion FB.
state.
The axis is under Execute
0x000| SMC_WRONG _ wrona controller SMC_SetControllerMode to
15 |CONTROLLER_MODE modeg switch the axis to the proper
' controller mode.
0x000| SMC_INVALID_ACTION_ Invalid action for (?Oep:ttufrﬂgo[gn igf’;(pe‘zr such as
19 |FOR_LOGICAL logical axes. perat 9! '
powering on logical axes.
0x000 SMC_FB_WASNT_ Function blocks |Please execute FBs in bus cycle
CALLED DURING
1E P - cannot be called [task.
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Error o . .
e Description Contents Corrective Action
in movement
state.
AXIS_REF . .
0x000| s\ AXIS_ IS NO_AXIS_REF variable type The pointer must points to the
1F register.
errors.
AXIS_REF

0x000
20

SMC_AXIS_REF_
CHANGED_DURING_

variables have
been changed

Execute MC_Reset and do not
change the axis input of the

while axis is in

OPERATION while the modules |function block.
being activated.
0x000|SMC_FB_ACTIVE_AXIS _ Execute servo off Power on the servo and execute

limit fMaxVelocity.

21 |DISABLED ) MC_Reset.
motion. -
. As a result that the axis is not
The motion
. . able to be controlled, please
0x000 Instruction cannot check if the state is power ON or
SMC_AXIS_NOT_READY_FOR_MOTION be executed .
22 — - - - - an error exists, then enables the
under the current .
. axis or execute MC_Reset
axis state. ; =
depending on the situation.
Please refer to the servo user
0x000| SMC_AXIS_ERROR _ Error occurs manual to check on the error
23 |DURING_MOTION during motion. information, then execute
MC_Reset.
Exceeds the
0x000| SMC_VD_MAX_ ; . .
28 |VELOCITY EXCEEDED maximum velocity | Troubleshoots with MC_Reset.

Exceeds the

32

VELACC_VALUES

values of velocity
or acceleration.

0x000 SMC_VD_MAX_ maximum
ACCELERATION ... |Troubleshoots with MC_Reset.
29 - acceleration limit -
EXCEEDED .
fMaxAcceleration.
0x000| SMC_VD_MAX_ ri);i?riﬂ?nthe
DECELERATION ... | Troubleshoots with MC_Reset.
2A - deceleration limit -
EXCEEDED .
fMaxDeceleration.
0x000| SMC_3SH_INVALID__ Invalid setting Please insert the value of velocity

or acceleration again and then re-
execute the function block.

0x000
33

SMC_3SH_MODE_
NEEDS_HWLIMIT

The current mode
needs the
hardware limit to
be activated.

blgnoreHWLimit should not be
True in the current mode. Please
select the proper mode.

Device does not support this

47

WRONG_STATE

changed in the
current state.

0x000| SMC_SCM_NOT_ The mode is not |mode, please re-select the proper
46 |SUPPORTED supported. mode then activate the function
block.
The controller
0x000| SMC_SCM_AXIS_IN_ mode cannot be |Use MC_Reset to troubleshoot

the error.

0x000
48

SMC_SCM_
INTERRUPTED

SMC_SetControll
erMode is
interrupted by
MC_Stop or
errorstop.

Please reactivate the function
block.
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0x000| SMC_ST_WRONG_ ;geva)(()lr? Is under Use MC_Reset to troubleshoot
4B |CONTROLLER_MODE 9 the error.

- controller mode.

0x000| SMC_RAG_ERROR_ Error occurs when Make sure the configuration is

50 |DURING STARTUP the_ axis group is  [normal anc_:l r_e-e_xecute
- activated. SMC3_ReinitDrive.
0x000 The axis is not in SMC3_ReinitDrive cannot be
SMC_RAG_ERROR_AXIS_NOT_INITIALIZED . executed when EtherCAT Master
51 the required state. |. .7
is in Initial state.
Virtual axes or

0x000 SMC PP WRONG AXIS TYPE logical axes are SMC3_PerS|s_tPOS|t|on cannot be

55 - = - - not supported by |used on the virtual axis.

the function block

0x000

SMC_PP_NUMBER_OF_
ABSOLUTE_BITS_

Invalid absolute
bits, which must

The value input to
usiNumberOfAbsoluteBits of
SMC3_PersistPositionSingleturn

drive cannot be

56 INVALID gﬁswnhm 8-32 is incorrect, please re-enter the
’ value.
Change the values of
0x000| SMC_CGR_ZERO_ Invalid value dwRatioTechUnitsDenomand to
5A |VALUES ' non-zero values and then re-
execute the function block.
The gear ratio
0x000| SMC CGR DRIVE parameters of the | Make the axis enter Disable

state, then re-execute the

or equal to O, or

5B |POWERED modified when it is|function block.
under controlled.
Invalid position When iMovementType = 0,
0x000| SMC CGR INVALID period (less than |fPositionPeriod is set to a value

greater than zero and smaller

values is
completed by the
drive.

5C |POSPERIOD exceeds half the |than half the value of
width of the band) |dwBusBandWidth.
The increment of
the period is not
0x000 integral and the | After modifying the parameters of
5D SMC_CGR_POSPERIOD_NOT_INTEGRAL case of modulo fPositionPeriod, re-execute the

function block.

0x000
6E

SMC_P_FTASKCYCLE_
EMPTY

There’s no cycle
information in the
axis.(fTaskCycle
=0)

Change the value of TaskCycle
into a non-zero value.

0x000
78

SMC_R_NO_ERROR_TO_RESET

There’s no errors
after using
MC_Reset.

Before execute the function
block, check if there’re any errors
in the specified axis.

0x000

SMC_R_ERROR_NOT _

The error is not

Before reactivate MC_Reset,
please make sure all errors in the

83

eter if an error
occurs when
attempts to

7A |RESETTABLE resettable. )
drive have been removed.
Please check the |1. The OD you're trying to access
error code output |does not exist, please confirm the
0x000 by the FB correct OD input.
X SMC_RP_REQUESTING_ERROR ReadDriveParam |2. Adjust

MAX_MAILBOX_CHANNELS
and MAX_SDO_CHANNELS in
IODrvEtherCAT to 128.
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communicate to
the drive.
SMC_RP_DRIVE_ The parameter is , .
Oxé)fo PARAMETER_NOT _ not mapped to a ;Chfegzr:&‘?ig{z‘)‘d;? trying to
MAPPED specific drive. '

Error code to the

The OD you're writing does not

acceleration.

0x000| SMC_WP_SENDING_ FB exist, please confirm the correct
8D |ERROR WriteDriveParame b P
OD input.
ter.
SMC_WP_DRIVE_ Enter a parameter .
O)EBOEOO PARAMETER_NOT _ number of a non- g)tli(setwrltten parameter does not
MAPPED existent axis. ’
0x000| SMC_H_AXIS_WASNT_ The axis is not in | Re-execute the FB after the axis
AA |STANDSTILL standstill state. enters standstill state.
Before execute
0x000| SMC_H_AXIS_DIDNT__ Errors occur while fl'}fgf@R;r'inv';D;c')‘ﬁ?;epfjﬁg Qake
AB |START_HOMING homing. complied with standards and
there’s no existing error.
. Before execute
The drive does g
0x000| SMC_H_AXIS_DIDNT _ not answer after ;’:ﬁ'gf%R;'ir‘v'éDrc')‘ﬁ?;epfgﬁe ir;‘ake
AC |ANSWER the homing is e dnvey 9
complied with standards and
completed. ) o
there’s no existing error.
The homing mode
cannot be
0x000|SMC_H_AXIS_IN_ executed as a Re-execute the FB after the axis
AE |[ERRORSTOP result because the |leaving ErrorStop state.
drive is in
errorstop state.
0x000| SMC_MS,_INVALID_ value of veloaty |correcing the input valce of
B5 |ACCDEC VALUES ctty ¢ g:he np
- or acceleration. Deceleration".
0x000|SMC_MS_AXIS_IN_ Drive in operating | Re-execute the FB after the axis
B7 |ERRORSTOP state Errorstop. leaving ErrorStop state.
Please set
Execute to falling
0x000| SMC_BLOCKING_MC_ edge when the Check the input setting of
B8 |STOP_WASNT_CALLED axis is locked and |MC_Stop and re-execute the FB.
MC_Stop cannot
be called.
A stop cannot be
0x000| SMC_MS_AXIS_ aborted while Re-execute the FB after the axis
B9 |ALREADY_STOPPING executing leaving Stopping state.
MC_Stop.
. Re-execute the FB after
0x000| SMC_MA_INVALID_ :/ne\llgglc: vs:ues of correcting the input values of
C9 |VELACC_VALUES y ol “Velocity”, “Acceleration”,
acceleration. « _— « »
Deceleration” and “Jerk”.
Invalid values of Re-execute the FB after
0x000{ SMC_MR_INVALID_ velocity or correcting the input values of
E2 |VELACC_VALUES y O “Velocity”, “Acceleration”,
acceleration. « S « »
Deceleration” and “Jerk”.
0x000| SMC_MAD_INVALID_ \'/’;‘l’ggi‘tjy"gr'”es o' |Re-execute the FB after
FB |VELACC_VALUES correcting the input values of
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“VelocityDiff”, “Acceleration”,
“Deceleration” and “Jerk”.
Invalid values of Re-execute the FB after
0x001| SMC_MSI_INVALID_ correcting the input values of

14

VELACC_VALUES

velocity or
acceleration.

“VelocityDiff”, “Acceleration” and
“Deceleration”.

0x001
16

SMC_MSI_INVALID_
EXECUTION_ORDER

An error will occur
if activates the
second
MC_MoveSuperi
mposed while the
first one is still
being executed.

Re-execute the FB after the
execution of first
MC_MoveSuperimposed is
completed.

0x001
2D

SMC_MV_INVALID_
ACCDEC_VALUES

Invalid values of
velocity or
acceleration.

Re-execute the FB after
correcting the input values of

“Velocity”, “Acceleration”,
“Deceleration” and “Jerk”.

Direction =

After correcting the input value of

function.

0x001|SMC_MV_DIRECTION_ shortest/fastest is “Direction” to be not in shortest /
2E |NOT_APPLICABLE . fastest state, re-execute the
- not applicable. ;
function block.
0x001 Incorrect arra Please re-enter the correct
SMC_PP_ARRAYSIZE : y ArraySize, then re-execute the
45 size. f
function blocks.
0x001 Delta_time is not |Please re-enter the correct
46 SMC_PP_STEPOMS allowed to be set |Delta_Time, then re-execute the
to 0. function blocks.
0x001 Incorrect arra Please re-enter the correct
SMC_VP_ARRAYSIZE . y ArraySize, then re-execute the
5E size :
function blocks.
0x001 Delta_time is not |Please re-enter the correct
5F SMC_VP_STEPOMS allowed to be set |Delta_Time, then re-execute the
to 0. function blocks.
0x001 Incorrect arra Please re-enter the correct
SMC_AP_ARRAYSIZE . y ArraySize, then re-execute the
77 size. f
function blocks.
0x001 Delta_time is not |Please re-enter the correct
78 SMC_AP_STEPOMS allowed to be set |Delta_Time, then re-execute the
to 0. function blocks.
0x001|SMC_TP_ The trigger has t(c:) O;;ﬁg;Tt%ge%e:g.]g;;gﬁgtlt\r/}i back
90 |TRIGGEROCCUPIED been activated. function block.
The driver The specified devices do not
0x001 SMC TP COULDNT SET WINDOW interface does not |support Wlndow functllons, please
91 - = - = support Mask turn off Window functions to re-

execute the function block.

0x001
9A

SMC_AT_
TRIGGERNOTOCCUPIED

Triggering has
been reset.

Check if MC_TouchProbe is
executed and the axis position
has not been captured then re-
activate the function block.

0x001

SMC_MCR_INVALID_
VELACC_VALUES

Invalid values of
velocity or
acceleration.

Correct the input value of
“Velocity”, “EndVelocity”,
“Deceleration” and “Jerk”, then

re-execute the function block.
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Invalid values of Correct the input value of

0x001| SMC_MCA _INVALID_ “Velocity”, “EndVelocity”,

C3

VELACC_VALUES

velocity or
acceleration.

“Deceleration” and “Jerk”, then
re-execute the function block.

0x001
C5

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-
execute the function block.

0x001
DB

SMC_SDL_INVALID_
AXIS_STATE

SMC_ChangeDyn
amic

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.

0x001
DC

SMC_SDL_INVALID_
VELACC_VALUES

Invalid values of
velocity,
acceleration,
deceleration and
jerk.

Atfter fixing the input value if
"fMaxVelocity",
fMaxAcceleration”,
"fMaxDeceleration" and
"fMaxJerk", re-execute the
function block.

0x002
58

SMC_CR_NO_TAPPETS_
IN_CAM

There're no
tappets set in the
CAM.

Please set tappets in the cam
table and then re-execute the
function block.

0x002

SMC_CR_TOO_MANY _

The number of
tappet grouplD
exceeds

As a result of too many tappets in
the cam table, you have to modify

59 |TAPPETS MAX_NUM_TAPP the numt_)er before re-executing
the function block.
ETS
Please enter the correct value
0x002| SMC_CI_NO_CAM No cam is given by MC_CamTableSelect
71 |SELECTED - selected. after it's successfully executed to
the input “CamTablelD” and then
re-execute the function block.

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

The master master position, which is
0x002|SMC_CI_MASTER_OUT _ exceeds the valid calculated by "Periodic"
72 |OF_SCALE scale. ["MasterAbsolute" of

MC_CamTableSelect and
"MasterOffset" of MC_Camlin,
is in the range of master scale
on the cam table before you
re-execute the function block.

1. Execute MC_Reset to make
the axis back to standstill state
and check the StartMode

The value of Input.
SMC ClI RAMPIN Velocity a_lnd 2. YVhen "SF:%lrtMode" is set to
0x002 NEEDS VELACC acceleration must ramp_in / .
73 VALUES — be set in the "ramp_in_pos"/"ramp_in_neg",
function of the input values of
ramp_in. "VelocityDiff"/"Acceleration”/

"Deceleration" need to be non-
zero. Then you can re-execute
the function block.
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74

INCORRECT

erMin/Max are not
correct

code Description Contents Corrective Action
1. Execute MC_Reset to make
the axis back to standstill state
Scali iabl and check the inputs.
caling variables
0x002| SMC_Cl_SCALING__ fEditor/TableMast |~ 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-execute the function block.

0x002
75

SMC_CI_TOO_MANY _
TAPPETS_PER_CYCLE

Activate too many
tappets in the
same period.

Modify the tappets on the cam
table and make sure that there're
no too many tappets gathering on
the same position. After
download the cam table again,
re-execute the function block.

The selected cam

Modify the cam table format to
the one supported by the function

A4

SMC_GI_INVALID_ACC

acceleration.

0x002|SMC_CB_NOT .
— = - format is not block, then re-execute the
80 |IMPLEMENTED )
executed. function block.(Currently only
support "XYVA" format)
Change the value of
0x002 SMC GI RATIO DENOM IiatloDenomlnator RatioDenominator” to be non-
A3 - = - =0 zero and re-execute the function
block.
1. Execute MC_Reset to make
the axis back to standstill state
i and check the inputs.
0x002 Invalid value of

2. Make sure the value of
"Acceleration” is greater than
zero, then re-execute the
function block.

0x002
A5

SMC_GI_INVALID_DEC

Invalid value of
deceleration.

1. Execute MC_Reset to make
the axis back to standstill state
and check the inputs.

. Make sure the value of
"Deceleration” is greater than
zero, then re-execute the
function block.

N

0x002
A6

SMC_GI_MASTER_
REGULATOR_CHANGED

The master state
(Enable/Disable)
is changed
without the
permission.

Execute MC_Reset to make the
axis back to standstill state and
re-execute the function block.

0x002
A7

SMC_GI_INVALID_JERK

Invalid jerk value.

1. Execute MC_Reset to make
the axis back to standstill state
and check the inputs.

2. Make sure the value of "Jerk"
is greater than zero, then re-
execute the function block.

0x002

SMC_PH_INVALID_

Invalid values of
velocity,

Make sure the values of
"Velocity", "Acceleration" and
"Deceleration" are non-zero

D5 |VELACCDEC acceleration and -
. before re-execute the function
deceleration.
block.
0x002| SMC_NO_CAM_REF_ The c_:hosen cam |Correct thPT |npu't variable to the
EE |TYPE type is not correct variable in
MC_CAM_REF ["MC_CAM_REF" type.
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0x002
EF

SMC_CAM_TABLE_
DOES_NOT_COVER_
MASTER_SCALE

The curve data
does not include
the master scale,
xStart and xEnd,
on the CamTable.

Correct the values of "xStart" and
"XEnd" to make these two values
are included in the master scale.

0x002
FO

SMC_CAM_TABLE_
EMPTY_MASTER_
RANGE

There’s no master
range on the cam
table.

Fix the "xStart" and "XEnd" on the
cam table to make the "xEnd"
value greater than the value of
“xStart”.

SMC_CAM_TABLE_

Invalid min/ max

Make sure that the values of
fTableSlaveMin and

synchronizing with
the slave axis.

0x002 INVALID_SLAVE values of the fTableSlaveMax are not equal
F2 — - slave axis on the
MINMAX before you re-execute the
cam table. .
function block.
The master axis |Execute MC_Reset to make the
changes its axis back to standstill state and
0x003| SMC_GIP_MASTER _ direction while re-execute the FB. At the same
07 |DIRECTION_CHANGE being time, do not reverse the master

direction when "StartSync" is
True.

0x003

SMC_GIP_SLAVE_
REVERSAL_CANNOT_BE_AVOIDED

AvoidReversal is
set but cannot
avoid the slave
axis to be
reversed.

Adjust the input values of
"MasterSyncPosition",
"SlaveSyncPosition" and
"MasterStartDistance" as well as
the velocity of master and slave
axis after being coupled. Then re-
execute the function block.

SMC_GIP_AVOID_

AvoidReversal

Change the "Axis type" of slave
to "Modulo"(Need to re-

OX&?S REVERSAL_FOR_ ggz;;oh:)e% while download) or set the input
FINITE_AXIS nhgu "AvoidReversal" to False, then re-
— using linear axes. .
execute the function block.
0x186 PDO mapping Please do not configure Touch
AO DMC_TPC_INVALID_PDO_MAPPING error. probe function (60B8h) in PDO.
Please do not execute the
0x186|DMC_TPC_TRIGGER Trigger has been |function block with
A1 |OCCUPIED created. MC_TouchProbe, which has

been executed.

set out of range.

0x186|DMC_TPC_ETC_CO_ SDO read-write Invalid SDO command, please
A2 |FIRST_ERROR error check the related configuration.
0x186|DMC_TPC_ETC_CO_ Communication Sg;?.;t;gﬂéze ﬁggg:i?\g'; ?he
A3 |OTHER_ERROR error P
— master status first.
0x186|DMC_TPC_ETC_CO_ Communication J:gesr']fep(?;;ss[;ci;i;;eocﬁgfh?
A4 |DATA OVERFLOW error ’ L
— FB after modification.
0x186|DMC_TPC_ETC_CO_ Communication iggg’gigr“& F;'ﬁg;e Cohgct'; ”;he
A5 |TIMEOUT error ponding
Servo.
0x186| DMC_TPC_ECAT _ Communication xaesctfiﬁg'téfgtzﬁ'g? t‘;]a;'?gé;'eerase
A8 |MASTER_DISABLE error .
- station.
0x187| DMC_CRTS_TAPPETID_ ITS‘f)th""h'g?aOf tgf‘l’;‘ Re-execute the FB after
CC |VALUE_OUTOFRANGE bp correcting Track ID.
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0x187|DMC_CRTV_TAPPETID_ thf"t";‘]t‘fac’f tg;"fsk Re-execute the FB after
D2 |VALUE_OUTOFRANGE bp correcting Track ID.
- set out of range.
0x187|DMC_CRTV_NO_ LZ%I(;%ZI; lr?oio Re-execute the FB after checking
D3 |TAPPETID : the tappet inputs.
exist.
0x187|DMC_CRTV_NO_ ;hereets :gt in the Re-execute the FB after adding
D4 |TAPPETS_IN_CAM pp new tappets.
cam table.
0x187|DMC_CWTV_INVALID_ invalid Track ID Re-execute the FB after
DA |TAPPETID * |correcting Track ID.
0x187| DMC_CWTV_INVALID__ Invalid master 2';32? ngﬁgmﬁgr‘]pr‘:_g;ecute
DB |MASTER_POS position. P '

the FB.

DMC_CWTV_CAM_

The number of

modify does not

LIMIT exceeds the limit. )
0x187| DMC_CWTV_TAPPETID_ ThetrackIDto | p. o ocute the FB after

the limit.

DD |NOT_FOUND X correcting Track ID.
exist.
0x187|DMC_CWTV_TAPPET_ t‘;he gtin;?(i;ggs Re-execute the FB after checking
DE |NUM_EXCEED_LIMIT Ppets the tappet number.
the limit.
Tappet input is )
OX187| h\ic_cwTV_ INVALID._MODE not an existed | COrrect the tappet mode and re
DF - - - execute the FB.
mode.
0x187| DMC_CAT _INVALID_ ;gest‘;fe;iﬁ&“nei Re-execute the FB after
E4 |MASTER_POS P correcting the master position.
out of range.
The number of .
0x187 The limit has been reached.
5 |DMC_CAT_CAM_TABLE_NUM_EXCEED_LIMIT camtable |- e tappets.
exceeds the limit.
0x187|DMC_CAT_TAPPET _ ;he thrggggggs Re-execute the FB after checking
E6 |NUM_EXCEED LIMIT pp the tappet number.

0x187
E7

DMC_CAT_NO_TAPPET_
TO_BE_ADDED

No tappet action
set in the input
variable.

There’re no newly-added tappets
in the input data. Please confirm
that either PositiveMode or
NegativeMode is not set to
TAPPETACTION_none before
re-execute the function block.

0x187
E8

DMC_CAT_INVALID_MODE

Tappet input is
not an existed
mode.

Correct the tappet mode and re-
execute the FB.

0x187
ED

DMC_CDT_NO_
TAPPETS_IN_CAM

There’s no tappet
in the tappet table.

Re-execute the FB after
specifying a tappet table which
has tappets in it.

0x187
EE

DMC_CDT_CAM_TABLE_NUM_EXCEED_LIMIT

The number of
cam table
exceeds the limit.

The limit has been reached.
Cannot write in more tappets.

0x187
F4

DMC_CRP_INVALID_
POINTNUM

Invalid point
number.

Check if the point number of
specified data is more than the
point number of cam data. Re-
execute the FB after modification.
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Check if the point number of
0x187|DMC_CWP_INVALID_ Invalid point specified data is more than the
FA |POINTNUM number. point number of cam data. Re-

execute the FB after modification.

0x187|DMC_CWP_INVALID_

Invalid master

Please check if the master
position of data point to be
modified exceeds the master

FB |MASTERPOS position. position of the front and back
point. Re-execute the FB after
modification.

0x188 Confirm pin input parameter

01 DMC_TC_INVALID_VALUES Invalid value value. Re-execute the FB after
modification.

FB DMC_TorqueControl is being
0x188 Function trigger  |executed, and only one FB

02 DMC_TC_FB_CONFLICT repeat DMC_TorqueControl is allowed to

be executed at the same time.

0x188

03 |DMC_TC_SDO_RW_FAIL

Wrong
communication

SDO read & write failed. Reply to
the servo communication, and
execute this FB.

0x188

04 |DMC_TC_SCM_NOT_SUPPORTED

Wrong PDO
configuration

Confirm the slave OD setting.
Need to open TargetTorque,
ActualTorque, ModeOfOperation,
and ModeOfOperationDisplay.

OX188| h\1c TC_SCM_AXIS_IN_WRONG_STATE

Axis at wrong

Use MC_Reset to eliminate the

05 state error.

O0x188| h\1c TC SCM INTERRUPTED Function block | o o cute the function block.
06 - 7= - execution error

0x188| h\ic TC_AXIS_NOT _READY FOR MOTION Axis state error | - OWer on servo and re-execute
07 - = - - - - the function block.

0x188| h\ic TC_REGULATOR OR_START NOT_SET

The axis state
cannot execute

After starting servo, execute
MC_Reset, and re-execute

09 |PMC_TC_INVALID_PDO_MAPPING

related OD on
PDO.

08 mation _control motion function block.
instruction.
Slave does not
0x188 configure the

Confirm PDO configuration

0x188| bvic Ve SCM_NOT _SUPPORTED

Slave does not
configure the

Confirm the slave OD setting.
Need to open TargetVelocity,
ActualVelocity,

" gell)a(t)ed ODon ModeOfOperation, and
) ModeOfOperationDisplay.
0x188 DMC VC SCM AXIS IN WRONG STATE Axis at wrong Use MC_Reset to eliminate the
12 — = - - = - state error.
0x188| b\ ve_SCM_INTERRUPTED wrong function | g o ecute the function block.
13 - = - block execution
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0x188 Confirm pin input parameter
14 DMC_VC_INVALID_ACCDEC_VALUES Wrong value value. Re-execute the FB after
modification.
0x188 Confirm pin input parameter
DMC_VC_DIRECTION_NOT_APPLICABLE Wrong value value. Re-execute the FB after

15

modification.

0x188

DMC_VC_AXIS_NOT_READY_FOR_MOTION

Wrong axis state

Power on servo, and re-execute

19

DMC_VC_WRONG_CONTROLLER_MODE

wrong controller
mode.

16 the function block.
Confirm servo error information.
0x188 . Refer to Servo manual for error
DMC VC AXIS ERROR_DURING MOTION AXxis error N
17 — 7= - - - elimination, and execute
MC_Reset.
0x188 Power on servo, execute
18 DMC_VC_REGULATOR_OR_START_NOT_SET Axis error MC_Rest, and re-execute motion
function block.
Function block does not support
Axis is in the execution in the current mode. To
0x188 execute this function block,

execute SMC_SetControllerMode
first to switch the axis to the
appropriate mode.

0x188
1A

DMC_VC_INVALID_PDO_MAPPING

Slave does not
configure the
related OD to
PDO.

Confirm PDO configuration.

0x188
1B

DMC_CMGR_ZERO_VALUES

Wrong value

After modifying udilnputRotation,
udiPulsePerRotation,
udiOutputRotation, and
udiUnitsPerRotation to non-zero
values, re-execute the function
block.

0x188
1C

DMC_CMGR_DRIVE_POWERED

Wrong axis state

After making the axis state goes
into Disable, re-execute the
function block.

0x188

When setting iMovementType =
0, set fPositionPeriod to a value

1D DMC_CMGR_INVALID_POSPERIOD Wrong value greater than 0 and less than half
of dwBusBandWidth. Then, re-
execute the function block.
0x188 After correcting fPositionPeriod
1E DMC_CMGR_POSPERIOD_NOT_INTEGRAL Wrong value parameter, re-execute the
function block.
Confirm if the bus configuration is
0x188 Communication |normal, and re-execute
1F DMC_CMGR_RAG_ERROR_DURING_STARTUP error DMC_ChangeMechanismGearRa
tion.
0x188 EtherCAT Master cannot execute
20 DMC_CMGR_RAG_ERROR_AXIS_NOT_INITIALIZED Axis initializing DMC_ChangeMechanismGearRa
tion during Initialization.
0x188/ DMC_GM_NO_ERROR _ There's no error V'jﬁ;":ﬁ“gﬁg'\gg&?;‘i’r‘:?E:Zi}s
2E |TO_RESET to be reset.

group.
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DOESNT_ANSWER

not execute the
reset action.

e Description Contents Corrective Action
After the communication status of
One or more axes the axis is back to normal, re-
0x188| DMC_GM_DRIVE_ in the group does ’

execute the FB.
(DFB_ResetECATMaster/DFB_R
esetECATSlave)

0x188
30

DMC_GM_ERROR_NOT_RESETTABLE

Error is not
resettable.

Remove the error in axis group
(Modify parameter settings/ check
on a normal axis path) before
download the program once
again.

0x188
31

DMC_GM_DRIVE_

DOESNT_ANSWER_IN_

TIME

Communication
timeout

After the communication status of
the axis is back to normal
(DFB_ResetECATMaster/DFB_R
esetECATSlave), re-execute the
FB.

DMC_GM_CANNOT _

Communication

After the communication status of
the axis is back to normal

3F

AXIS_MAPPING_ERROR

does not exist, in
a circular
movement.

0x188 RESET_ error cannot be  |(DFB_ResetECATMaster/DFB_R
32 |COMMUNICATION — -
- reset. esetECATSlave), re-execute the
ERROR
FB.
Remove the error in axis group
. (Modify parameter settings/ check
0X188 h\MC_GM_AXIS._GROUP_RESET FAILED Failtoresetthe |\ 1ormal axis path) before
33 axis group.
download the program once
again.
Execute MC_GroupReset to
make the axis group back to
Command a non- |GroupStandby state. Then check
0x188 DMC GM LINEAR AXIS MAPPING ERROR zero dlsplacer_nent _the parameter setting and the
39 - = - - - to an axis, which |input position of axis group so as
does not exist. to make sure the existing
displacement has been mapped
to an appointed axis.
Execute MC_GroupReset to
Command a non- |make the axis group back to
zero displacement | GroupStandby state. Then check
0x188 DMC_GM_CIRCULAR _ to an axis, which |the parameter setting and the

input position of axis group so as
to make sure the existing
displacement has been mapped
to an appointed axis.

0x188
40

DMC_GM_HELIX_AXIS_

MAPPING_ERROR

Command a non-
zero displacement
to an axis, which
does not exist, in

Execute MC_GroupReset to
make the axis group back to
GroupStandby state. Then check
the parameter setting and the
input position of axis group so as

0x188
41

DMC_GM_CIRCLE_

DISTANCE_LARGER_

THAN_DIAMETER

a helical to make sure the existing
movement. displacement has been mapped
to an appointed axis.
1. Execute MC_GroupReset to
Under the make the group state back to
DMC_CIRC_MOD| GroupStandby.
E 2. While using

radius mode, the
distance between
the start and end
point is larger than
the diameter.

DMC_CIRC_MODE.radius,
the input value of radius must
be larger than half of the
distance between the start
and end point.

3. Re-execute the function block.
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42

START_AND_ENDPOINT_EQUAL

MODE.border
mode, the start
point and the end
point are at the
same position.

code Description Contents Corrective Action
1. Execute MC_GroupReset to
Under make the group state back to
DMC_CIRC_MOD|  GroupStandby.
E. 2. While using
radius / DMC_CIRC_MODE.radius /
0x188| DMC_GM_CIRCLE_ DMC_CIRC_ DMC_CIRC_MODE.border

the input value of radius must
be larger than half of the
distance between the start
and end point.

3. Re-execute the function
block.

0x188
43

DMC_GM_CIRCLE_
COLLINEAR_POINTS

Under
DMC_CIRC_MOD
E.

border mode,
three points are
defined to lie on a

1. Execute MC_GroupReset to
make the group state back to
GroupStandby.

2. While using
DMC_CIRC_MODE.border,
start point, end point and
assist point should not be set
on the same line.

E

same line. 3. Re-execute the function
block.
Under 1. Execute MC_GroupReset to
DMC CIRC MOD make the group state back to
DMC GM CIRCLE E. - GroupStandby. Make sure
0x188| CENTER NOT ON_ center mode, the that the center must locates
44 |BISECTOR center of a circle on the bisector line between
is not on the the start and end point.
bisector line. 2. Re-execute the function block.
Under 1. Make sure the radius is not O
while usin
0x188/DMC_GM_CIRCLE__ DMC_CIRC_MOD 9

DMC_CIRC_MODE.radius

recorded in
continue data.

45 |RADIUS_ZERO radius mode, the mode.
radius is zero. 2. Re-execute the function block.
1. Move the axis group to the
The current position recorded in Continue
0x188|DMC_GM_CONTINUE position is notthe | Data.
4B |WRONG_POSITION start position (DMC_AXIS_GROUP_REF.C

ontinuePos)
2. Re-execute the function block.

0x188
4c

DMC_GM_CONTINUE_
DATA_NOT_WRITTEN

ContinueData is
not written.

After confirming there’s Continue
Data in the axis group
(DMC_AXIS_GROUP_REF.bCon
tinueDataWriten), then execute
DMC_GroupContinue.

At least one axis must be

0x188 DMC_GM_NO_AXIS_IN_ There’re no axes |specified in the parameter setting
52 |AXIS_GROUP in the axis group. |of axis group before re-execute
the function block.
. 1. After troubleshoot the error,
Ox188| h\ic_GM_SINGLE_AXIS_ERROR AXis error occurs execute MC_GroupReset to
53 in the axis group.

make the group state back to
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GroupStandby, while each
axis leaves errorstop state.
2. Re-execute the function block.

0x188
54

DMC_GM_AXIS_NOT_
READY_FOR_MOTION

One or more axes
in the group are
not ready for
motion.

1. Execute MC_GroupReset to
make the group state back to
GroupStandby, while each
axis leaves errorstop state.

2. Make sure that each axis has
been successfully powered on
and entered standstill state.

3. Re-execute the function block.

0x188
55

DMC_GM_AXIS_LIMIT_
VIOLATED

One or more limits
for an axis are
violated.

1. Execute MC_GroupReset to
make the group state back to
GroupStandby.

2. Make sure that the position,
velocity, acceleration and jerk
of each axis do not exceed
the limits.

3. Re-execute the function block.

0x188
56

DMC_GM_AXIS_GROUP_WRONG_STATE

Axis group is in
wrong state.

Make sure the axis group is
under the proper state and ready
to be executed before execute
the function block.

0x188
57

DMC_GM_AXIS_GROUP_AXIS_IN_DIFFERENT _
TASK

Some axes in the
group and the
axis group itself
are not in the
same task.

Correct the settings of the axis
and the group so as to make
both bus cycle tasks are
appointed to the same task...

0x188

DMC_GM_INVALID_VEL_ACC_DEC_JERK

Invalid values of
velocity,
acceleration,

1. Adjust the values to be
reasonable and non-zero.

parameter setting.

%8 deceleration and |2. Re-execute the function block.
jerk.
) 1. Change to a supported buffer
0x188| DMC_GM_INVALID_ Invalid buffer mode.
59 |BUFFER_MODE mode. 2. Re-execute the function block.
1. Troubleshoot the error.
0x188 DMC_GM_CMD_ Command is 2. Execute MC_GroupReset to
X5 A |ABORTED_DUE_TO_ aborted due to an |  make the group state back to
ERROR error. GroupStandby.
3. Re-execute the function block.
DMC GM 1. Execute MC_GroupReset to
_GV_ N make the group state back to
TRANSITIONING_FROM_ Transitioning from | o Sta,?db P
0x188| o\ NGLE AXIS the single-axis p y-
5B — — movement is not |2. Make sure each axis is back
MOVEMENT_NOT_ to standstill
SUPPORTED supported. ' .
3. Re-execute the function block.
1. Execute MC_GroupReset to
The velocity of make the group state back to
0x188| DMC_G S_GRO oc c axis group eroupStandby.
X DMC_GM_AXIS_GROUP_VELOCITY_EXCEED_ exceeds the limit |2. Make sure the group velocity
5C |LIMIT set in the does not exceed the limit set

in the parameter setting.
3. Re-execute the function block.
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0x188
5F

DMC_GM_AXIS_GROUP_JERK_EXCEED_LIMIT

The jerk of axis
group exceeds the
limit set in the
parameter setting.

2.

Description Contents Corrective Action
code
1. Execute MC_GroupReset to
make the group state back to
The acceleration GroupsStandby.
of axis group 2. Make sure the group
0x188| DMC_GM_AXIS_GROUP_ACCELERATION_ exceeds the limit acceleration does not
5D |EXCEED_LIMIT set in the exceed the limit set in the
parameter setting. parameter setting.
3. Re-execute the function
block.
1. Execute MC_GroupReset to
make the group state back to
The deceleration GroupStandby.
of axis group 2. Make sure the group
0x188| DMC_GM_AXIS_GROUP_DECELERATION_ exceeds the limit deceleration does not
S5E |EXCEED_LIMIT set in the exceed the limit set in the
parameter setting. parameter setting.
3. Re-execute the function
block.
1. 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-execute the function
block.

0x188
60

DMC_GM_AXIS_GROUP_PLANNING_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-execute the function
block.

0x188
61

DMC_GM_AXIS_GROUP_MOVE_ERROR

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-execute the function
block.

0x188
62

DMC_GM_CMD_BUF_
FULL

Command buffer
is full.

Make sure there’s still some
space in the command buffer.

. Re-execute the function block.

0x188
81

DMC_GM_AXIS_GROUP_INIT_FAILED

Axis group
initialization failed.

Please use the axis group in
the device tree as the input to
the instruction.

. Re-execute the function block.
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0x188
82

DMC_GM_INVALID_AXIS_IN_AXIS_GROUP

Invalid axes in
axis group.

Make sure all the axes
specified in the parameter
setting exist in the device tree.
Download the program again.
Re-execute the function block.

n

0x188
83

DMC_GM_DUPLICATE_
AXIS_IN_AXIS_GROUP

Duplicated axes in
axis group.

Make sure there’s no

duplicated axis specified in

the parameter setting.
Download the program
again.

0x188

DMC_GM_AXIS_GROUP_COUNT_REACH_LIMIT

The axis group
count has reached

3. Re-execute the function block.
1. Make sure the specified axis
Some axes have does not exist in other
ox188| PMC_GM_AXIS_ been already enabled axis group or disable
84 ALREADY_IN_OTHER_ existed in a_nother the axis group which has the
ENABLED_AXIS_GROUP enabled axis axis in it.
group. 2. Re-execute the function block.
1. Make sure that the setting
_ values of bus cycle task meet
0x188| DMC_GM_AXIS_GROUP_INVALID_TASK_ gjﬁf'l‘ 'Srzgt the requirement.
85 |CONFIGURATION 9 (Type: Cyclic, Interval:> 1ms)
correctly. .
2. Download the program again.
3. Re-execute the function block.
1. To activate more groups,

please make sure the number
of activated axis group is less

DMC_GM_AXIS_GROUP_INVALID_PARAMETER

86 the limit. than the max.value.
2. Re-execute the function block.
After confirming that Parameter
0x18 Invalid axis group |[input pin has correct readable

890 parameter and writable parameters, re-
execute the function block.
Cannot modify . .
0x18 |DMC_GM_AXIS_GROUP_CANT_WRITE_PARAMETER_|parameter during gfﬁggg;ggh?s'\”aii—serf’ouupD'rse"’fb'e
891 |DURING_GROUP ENABLED the axis group is S group,
execute the function block.
enabled.

After confirming that IrValue input
0x18 |DMC_GM_AXIS_GROUP_INVALID_PARAMETER_SETT | Invalid axis group |pin has correct parameter setting
892 |ING parameter value, re-execute the function

block.
0x188| DMC_CKPW_WRITE WriteAmount gfh\‘fv"r'i‘t;:ggggtegéftgg'zggét‘ﬁ“e

B5 |AMOUNT_OUTOFRANGE input error )
- the function block.
0x188| DMC_CKPW_INVALID_ Invalid master S;}i’é‘;ﬁ“tfhtehfst%f]ff;aster
B6 |MASTERPOS position. ecting P

position.

0x188|DMC_CKPW_INVALID Invalid Re-execute the FB after
— - - . correcting the acceleration input
B7 |ACC acceleration. o

value of master position.

0x158| DC_CGPW INVALID_ I ion |t the O e
B8 |ACC_SETTING . ng Y
- setting. acceleration and curve type.

440



AX- Series Motion controller Manual Appendix A

SUe)s Description Contents Corrective Action
code

0x188| DMC_CKPW_INVALID_ Invalid curve type | € INPUL curve type is not

B9

CURVE_TYPE_SETTING

setting.

supported. Re-execute the FB
after correcting the curve type.

0x188
BA

DMC_CKPW_SPLINE_
HAS_NO_BOUNDARY

Spine has no
boundary.

Make sure there’s boundary
condition (Nature or Clamp) set
for the previous and the latter part
of the selected curve “Spline”,
which the condition should be the
same at the start and end of the
boundary. Then re-execute the
FB.

0x188
BB

DMC_CKPW_CAM_IS_
WRITING_BY_OTHER_

Failure to write
CAM.

Check if the cam table you're
currently using is being written by
other FBs, then wait for the

position.

FUNCTION writing completed before you re-
execute the FB.
Please set “Search for switch”
0x188| DMC_HP_INVALID Invalid home  |2nd “Search for Z phase pulse
= <5 - with non-zero values for the home
C5 |HOME_SPEED speed value. ; -
— speed setting on Pulse Axis
configuration page.
Invalid home Please set the homing
0x188| DMC_HP_INVALID_ acceleration or acceleration and deceleration
C6 |[HOME_ACC_DEC deceleration with non-zero values on Pulse
value. Axis configuration page.
s rot Bl A b
C7 |HOME_POSITION yrange ot p '

PulseAxis.Modulo Value ]

The input variable

After select “Pulse Axis” in IO

C9

METHOD_RESERVED

not supported by
current version.

0x188| DMC_HP_AXIS_NOT _ type is not set to  |Configuration, enter the IEC
C8 |PULSEAXIS be Object variable to the input “Axis”
PulseAxis_REF. |of FB DMC_Home P.
Check if the homing method is
0x188| DMC_HP_HOMING_ Homing method is |supported by the version you're

currently using. Please refer to
the specification document for
mode modification.

0x188
CA

DMC_HP_HOMING_
MOVEMENT_HW_LIMIT

Positive or
negative limit
signal is activated
and axis cannot
perform homing in
this
circumstances.

Check if the hardware limit signal
you’re using is supported by the
current homing mode. Please
refer to the specification
document for changing the mode
and hardware limit signal
configuration.

Confirm that DMC_Home_P is

0x188| DMC_HP_HOMING_AXIS STATE_NOT_STAND Axis state is not ) .
— - — — — - . executed when the axis state is
CB |[STILL Standstill. :
Standstill.
Ox18 | h\vic 1SP_AXIS_NOT _READY_FOR_MOTION Wrong axis state | -OWer On Servo and re-execute
8D5 the function block.
ox18 Switch the control mode to
8D6 DMC_ISP_WRONG_CONTROLLER_MODE Wrong axis state |SMC_position, and re-execute

the function block.
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0x189

DMC_STL_WP_PARAM_

Invalid parameter.

The input parameter is too large.
Re-execute the FB after correcting

6C |INVALID the input parameter.
No such error should occur while
No corresponding |matching ASDA-A2-E to use.
0x189 OD orthe OD is |Please check if the servo you're
6D DMC_STL_WP_SENDING_ERROR not allowed to be |currently using meets Cia402, or
written. the function block cannot be
executed.
No such error should occur while
DMC_STL_WP_DRIVE The input matching ASDA-A2-E to use.
0x189 — = - Please check if the servo you're
6E PARAMETER_NOT_ parameter number currently using meets Cia402, or
MAPPED does not exist. ’

the function block cannot be
executed.

0x189

DMC_STL_WP_PARAM_CONVERSION_ERROR

Parameter

No such error should occur while
matching ASDA-A2-E to use.
Please check if the servo you're

7A

SETTING_OPPOSITE

input error.

6F conversion error. |currently using meets Cia402, or
the function block cannot be
executed.
Negative software limit is greater
0x189|DMC_SSWL_LIMIT_ Negative limit than positive software limit.

Please correct the input limit
before you re-execute the FB.

0x189

DMC_SSWL_NEGPOS_

Negative limit

Negative software limit is equal to
positive software limit. Please

MaxPositionLag

7B |LIMT_EQUAL input error. correct the input limit before you
re-execute the FB.
Invalid The input value of
0x189| DMC_PL_INVALID_ fMaxPositionLag is negative,

8A |[POSITIONLAG inout please correct the value before
put. re-execute the FB.
Invalid The input value of
0x189| DMC_PL_INVALID_ SetActTimeLaaC SetActTimeLagCycles is
8B [LAGCYCIES cles input ched negative, please correct the value
put. before re-execute the FB.
Only positive and negative
0x189 e direction are allowed, please
9% DMC_MVSBP_INVALID_DIRECTION Invalid direction. correct the direction of movement

before re-execute the FB.

0x189
97

DMC_MVSBP_INVALID_PHASE

Invalid phase
input.

RoundPhase/ StopPhase input
error. Please correct the input
parameters before re-execute the
FB.

0x189
98

DMC_MVSBP_AXIS_NOT_READY_FOR_MOTION

Slave axis is not
ready for motion.

The slave is not under control.
Please check if the target axis is
powered on or in error, then
enable the axis or execute
MC_Reset depending on the
situation.
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DMC_MVSBP_AXIS_

Please check the error
information. Refer to the

9A

REGULATOR_OR_
START_NOT_SET

executed under
the current axis
state.

0xé|989 ERROR_DURING _ ;:Lc;]rs %Ccftiuc:n corresponding servo’s user
MOTION 9 ' manual to troubleshoot the error
and execute MC_Reset.
The motion
DMC_MVSBP_ control instruction After activating the servo, execute
0x189 cannot be

MC_Reset before re-execute the
FB.

0x18
99B

DMC_MVSBP_INVALID_ACCDEC_VALUES

Invalid velocity,
acceleration,
deceleration, and
jerk

After correcting the parameter,
re-execute the function block.

0x18
9A5

DMC_AO_INVALID_REFERENCE_TYPE

Invalid reference
type

Wrong reference type. Correct
the reference type and re-execute
the function block.

A.3.2 For Positioning Axis

When an error occurs, you can troubleshoot errors through error codes and the corresponding indicators. Please refer to
AX-3 Operational Manual for more details of troubleshooting process.

The following table lists the error codes and the contents of the errors:

Error
code

Description

Contents

Corrective Action

0x000000

SML_NO_ERROR

No error messages

0x000001

SML_DI_GENERAL_COMMUNICATION_ERROR

Communication error

Confirm if the Slave
network cable is properly
plugged. Execute
DFB_ResetECATMaster to
reset EtherCAT Master,
and then re-execute
MC_ReinitDrive_DML.

0x000002

SML_DI_AXIS_ERROR

AXis error

Confirm Slave error
information and eliminate
the error, and then re-
execute MC_Reset_DML.

0x000015

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.

0x000022

SML_AXIS_NOT_READY_FOR_MOTION

The Slave state cannot
execute the motion
control instruction.

Axis is at the state that
cannot be controlled.
Please confirm whether it
is at the Power on or error
state. Start the axis or
execute MC_Reset_DML
depending on the situation.

0x000023

SML_MA_MR_MODULO_ACT_POS_NOT_MAPPED

PDO lacks the essential

parameter.

Configure Actual Position
(16#6064) to PDO.
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0x000024 | SML_MV_INVALID_VELACCDEC_VALUES Invalid velocity or Use MC_Reset_DML to
acceleration/deceleration |eliminate error
setting value
0x000050 | SMC_RAG_ERROR_DURING_STARTUP Error occurs during axis | Confirm if the bus
re-startup configuration is normal,
and re-execute
MC_ReinitDrive_DML.
0x00005A | SML_CGR_ZERO_VALUES Cannot enter 0 for After modifying
dwRatioTechUnitsDenom|dwRatioTechUnitsDenom
and iRatioTechUnitsNum |and iRatioTechUnitsNum
to non-zero values, re-
execute the function block.
0x00005B | SML_CGR_AXIS_POWERED Cannot change gear After making the axis state
ratio parameter at the goes into Disable, re-
wrong state. execute the function block.
0x00005D | SML_CGR_MODULOPERIOD_NOT_INTEGRAL Module period is not an | After modifying the
integer. fModuloPeriodU
parameter, re-execute the
function block.
0x00005E | SML_CGR_MOVEMENTTYPE_INVALID Wrong axis type (Must | After modifying the
be either a linear axis or |iIMovementType
rotary axis). parameter, re-execute the
function block.
0x00005F | SML_CGR_MODULOPERIOD_NON_POSITIVE Module period cannot be | After modifying the
a negative number. fPositionPeriod parameter,
re-execute the function
block.
0x000060 | SML_CGR_MODULOPERIOD_TOO_SMALL Module period is too After modifying the
small. fPositionPeriod parameter,
re-execute the function
block.
0x000061 | SML_CGR_MODULOPERIOD_TOO_LARGE Module period is too After modifying the
large. fPositionPeriod parameter,
re-execute the function
block.
0x000078 |SML_R_NO_ERROR_TO_RESET No axis error after using |Confirm whether the axis
MC_Reset_ DML is incorrect, and then re-
execute the function block.
0x00007A | SML_R_ERROR_NOT_RESETTABLE Error, non-resettable. Confirm whether the Slave
error has been eliminated.
After error elimination,
restart MC_Reset_DML.
0x000083 | SML_RP_REQUESTING_ERROR Slave has no The OD you visit does not
corresponding OD, or exist or is not allowed to
reading the OD is not be accessed. Confirm the
allowed. input OD is correct and
can be read.
0x000084 | SML_RP_RCV_PARAM_CONVERSION_ERROR Conversion error of the | The parameter you visit
axis parameter to servo |does not exist.
OD. Unknown
SoftMotionLight
parameter.
0x00008D | SML_WP_SENDING_ERROR Slave has no The OD you visit does not
corresponding OD, or exist or is not allowed to
writing the OD is not be written. Confirm the
allowed. input OD is correct and
can be written.
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0x00008E | SML_WP_TMT_PARAM_CONVERSION_ERROR Conversion error of the | The written parameter
axis parameter to servo |does not exist.
OD. Unknown
SoftMotionLight
parameter.
0x0000AA|SML_H_AXIS WASNT_STANDSTILL Axis is not at the Make axis enter the
Standstill state. Standstill state, and re-
execute the function block.
0x0000B7 | SML_MS_AXIS_IN_ERRORSTOP Driver is at the Errorstop | Make axis leave the
state. Cannot execute ErrorStop state, and re-
MC_Stop_DML. execute the function block.
0x0186A0 | 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-execute the
function block.
0x0186A1|DML_MA_AXIS _NOT_READY_FOR_MOTION The axis state cannot After confirming the axis at
execute motion control  |the state that can execute
instructions. motion instructions, re-
execute the function block.
0x0186A2 | DML_MA_INVALID_VALUES The input parameter is | Confirm the pin input
invalid setting value. parameter value. After the
confirmation, re-execute
the function block.
0x0186A4 | DML_MA_AXIS_NOT_SUPPORT_PP_MODE Slave does not support | The current selected slave
the PP mode. does not support Profile
Position Mode. Please use
another model.
0x0186AA| 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-execute the
function block.
0x0186AB | DML_MR_AXIS_NOT_READY_FOR_MOTION The motion FB cannot be | After confirming the axis at
executed under the the state that can execute
current axis state. motion instructions, re-
execute the function block.
0x0186AC| DML_MR_INVALID_VALUES The input parameter is Confirm pin input
invalid setting value. parameter value. Re-
execute the FB after
modification.
0x0186AE | DML_MR_AXIS_NOT_SUPPORT_PP_MODE Slave does not support | The current selected slave
the PP mode. does not support Profile
Position Mode. Please use
another model.
0x0186B4 | 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-execute the
function block.
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0x0186B5

DML_MV_AXIS_NOT_READY_FOR_MOTION

The axis state cannot
execute motion control
instructions.

After confirming the axis at
the state that can execute
motion instructions, re-
execute the function block.

0x0186B6

DML_MV_INVALID_VALUES

The input parameter is
invalid setting value.

Confirm pin input
parameter value. Re-
execute the FB after
modification.

0x0186B8

DML_MV_AXIS_NOT_SUPPORT_PV_MODE

Slave does not support
the PV mode.

The current selected slave
does not support Profile
Velocity Mode. Please use
another model.

0x0186BE

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-execute the
function block.

0x0186BF

DML_TC_AXIS_NOT_READY_FOR_MOTION

The axis state cannot
execute motion control
instructions.

After confirming the axis at
the state that can execute
motion instructions, re-
execute the function block.

0x0186C0

DML_TC_INVALID_VALUES

The input parameter is
invalid setting value.

Confirm pin input
parameter value. Re-
execute the FB after
modification.

0x0186C2

DML_TC_AXIS_NOT_SUPPORT_PT_MODE

Slave does not support
the PT mode.

The current selected slave
does not support Profile
Torque Mode. Please use
another model.

0x0186C8

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-execute the
function block.

0x0186C9

DML_VC_AXIS_NOT_READY_FOR_MOTION

The axis state cannot
execute motion control
instructions.

After confirming the axis at
the state that can execute
motion instructions, re-
execute the function block.

0x0186CA

DML_VC_INVALID_VALUES

The input parameter is
invalid setting value.

Confirm pin input
parameter value. Re-
execute the FB after
modification.

0x0186CC

DML_VC_AXIS_NOT_SUPPORT_VL_MODE

Slave does not support
the VL mode.

The current selected slave
does not support Velocity
Mode. Please use another
model.

0x0186D2

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-execute the
function block.
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code
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Contents

Corrective Action

0x0186D3

DML_HA_AXIS_NOT_READY_FOR_MOTION

The axis state cannot
execute motion control
instructions.

After confirming the axis at
the state that can execute
motion instructions, re-
execute the function block.

0x0186D4

DML_HA_INVALID_VALUES

The input parameter is
invalid setting value.

Confirm pin input
parameter value. Re-
execute the FB after
modification.

0x0186D6

DML_HA_AXIS_NOT_SUPPORT_PV_MODE

Slave does not support
the PV mode.

The current selected slave
does not support Profile
Velocity Mode. Please use
another model.

0x0186DC

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-execute the
function block.

0x0186DD

DML_MS_AXIS_NOT_READY_FOR_MOTION

The axis state cannot
execute motion control
instructions.

After confirming the axis at
the state that can execute
motion instructions, re-
execute the function block.

0x0186EA

DML_H_AXIS_NOT_SUPPORT_HM_MODE

Slave does not support
the HM mode.

The current selected slave
does not support Homing
Mode. Please use another
model.

0x0186F0

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-execute the
function block.
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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.

® Mode 1: Homing which depends on the negative limit switch and Z pulse.

Circumstance 1 : MC_Home instruction is executed 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 executed 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 Point
Circumstances 1 | Stop Position
- Position Direction

Start Point
art o Stop Position
Circumstances 2 | @—> Fosition Direction
ZPulse I l

Megative limitswitch |

® Mode 2: Homing which depends on the positive limit switch and Z pulse

Circumstance 1 : MC_Home instruction is executed 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 executed 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.
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Circumstances 1 | )

Circumstances 2

L Pulse I I

Positive limitswitch

Start Position
|

Stop Position

Megative
Direction
Stop Position

| "
Megative IStart P osition

Direction

) Mode 3: Homing which depends on the home switch and Z pulse

Circumstance 1 :

Circumstance 2 :

When the home switch is OFF, MC_Home instruction is executed 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.

When the home switch is ON, MC_Home instruction is executed 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.

) I Stop Posgition
Circumstances 1 |

Circumstances 2 MNagative Diraction 4—9 I Start Position
ZPulse

Home Switch

[ Ll ]

Start Position I

Magative Direction 4—9

Stop Position

) Mode 4: Homing which depends on the home switch and Z pulse

Circumstance 1 :

Circumstance 2 :

When the home switch is OFF, MC_Home instruction is executed 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.

When the home switch is ON, MC_Home instruction is executed 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.
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{

Stop Position

wiee |
Circumstances1 StartPasition |

Circumstances 2

ZPulse

©)—* Fositive Direction

IStart Position

‘ Stop Postion |
: Positive Direction

Home 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 executed 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.

Circumstance 2 :  When the home switch is OFF, MC_Home instruction is executed 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.

I

]

Stop Paosition

Circumstances 1 Start Position :

Circumstances 2

£ Pulse

— Positive Diredtion

Stop P asition
P ozitive Direction

I Start Position

Horme 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 executed 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 executed 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.
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I 1
E 1 |
| -

Start Position:l
top Position i
q—‘;,—:.

Megative Direction

Circumstances 1

Circumstances 2

Z Pulse

Stop Position

Megsative Direction 1—@
|

I Start Position

—

Haorme Switch |

® Mode 7: Homing which 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 executed 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.

When the home switch is ON, MC_Home instruction is executed 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.

When the home switch is OFF, MC_Home instruction is executed 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.

Circumstances 1

Circum stances 2

Circumstances 3

I— 1
[:I 1 1
| S|

—

StartFosition

Stop Fosition )
Hegative Direction 1—&—

Stop Position

Megative Direcﬁon"—a—| Start Pozitian

Stop Position Start Position )
Megative Direction .._0

IPulze

[ R —

Home Switch

—

P ositive limit switch

® Mode 8: Homing depending on the home switch, positive limit switch and Z pulse.

Circumstance 1 :

When the home switch is OFF, MC_Home instruction is executed and the axis moves in
the positive direction at the first-phase speed. The axis moves at the second-phase
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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 executed 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.

Circumstance 3 : When the home switch is OFF, MC_Home instruction is executed 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.

[

I
Stop Pozition

Circum stances 1 | o
Start Position | o

) —'Stan Position
Circum stances 2 Stop Position
ositive Direction

Start Position | )

| Stop Position
. Positive Direction

I Pulze l l l

Hom e Switch I—‘—

pPositive Direction

Circum stances 3

P azitive limit switch

® Mode 9: Homing depending on the home switch, positive limit switch and Z pulse

Circumstance 1 :

Circumstance 2 :

Circumstance 3 :

MC_Home instruction is executed 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.

When the home switch is ON MC_Home instruction is executed 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.

MC_Home instruction is executed 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.
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Citcumstances 1 StartFosition

Circum stances 2

Circum stances 3

Home Switch

Pastive limit switch

—

I— 1
=
—d
I
Stop Position
Megative Direction
Start Position
Stop Position
Megative Direction =

Start Fasition ] )

Stop Pozsition

Hegative Direction =

IPulse

—

® Mode 10: Homing depending on the home switch, positive limit switch and Z pulse.

Circumstance 1 :

Circumstance 2 :

Circumstance 3 :

MC_Home instruction is executed 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.

MC_Home instruction is executed 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.

MC_Home instruction is executed 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.

Circum stances 1 Start Pozition 1| o Positive Direction

Circum stances 2 - l—@—' Positive Direction

Circum stances 3 —
Stop Rosition
W Positive Direction

Stop Pasition

Stop Position

Start Position |_>

ZPulze I I l
Haom e Switch 4]—1

P ositive limit switch
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Mode 11~ mode 14 Homing which depends on the home switch, negative limit switch and Z pulse

[ Mode 11:

Circumstance 1 :

Circumstance 2 :

Circumstance 3 :

MC_Home instruction is executed 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.

MC_Home instruction is executed 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.

MC_Home instruction is executed 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— 1
i O i
| S|
. ]I Start Position
Circumstances 1 ( Stop Position
—‘h—" Positiwve Direction
Stop Position
Circumstances 2 Start Postion I a; * Positive Direction
Start Position .
i : 3 Stop Position
ircumstances
aj—r- Positive Direction
Z Fulse I l I
Home Switch 4‘
Megative limitswitch

® Mode 12: Homing depending on the home switch, negative limit switch and Z pulse

Circumstance 1 :

Circumstance 2 :

Circumstance 3 :

MC_Home instruction is executed 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.

MC_Home instruction is executed and the axis moves in the positive 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 executed 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.
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—

I

Circumstances1

Stop Position

Negative Direction % @ IStart Position

Start Position

Stop Position
Megative Direction

C—l Start Position
Stop Position
Megative Direction

| |
[ .

Circumstances 2

Circumstances 3

IPulze

Home Switch

Megative limit witch —|

® Mode 13: Homing depending on the home switch, negative limit switch and Z pulse

Circumstance 1 :

Circumstance 2 :

Circumstance 3 :

MC_Home instruction is executed 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 executed 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 executed 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 0

| Start Position
Circumstances 1 Stop Podtion
Positiwe Direction

—

Start Position

Circumstances 2 Stop Fosition
Positive Dire ction
) Start Position Stop Position
Circumstances 3
{8—— Puositive Direction
ZFulze I I

Home Switch

Megative lim it switch _I

® Mode 14: Homing depending on the home switch, negative limit switch and Z pulse

Circumstance 1 : MC_Home instruction is executed 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 executed 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 executed 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.

i 0 i

Stop Position

Circumstancesq  Megatiwe Direction = m‘ | Start Position

Stop Pasition

Circum stances 2 Megative Direction '—®—| Start Position

Start Position
Circum stances 3

Stop Position \j

o

ZPulze I I

Home Switch e
Megative limit switch '|

Mg ative Oirection
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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.

® 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 executed 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 executed 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.

Circumstances 1

Circumstances 2

Megative limit switch l

I— 1
i O i
| -
| start Position
Stop Position I
Pasitiwe Diredion
Stop Position

Start |
Position |

Positive Direction

® 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 executed 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 executed 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.
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Start

Pasition | -
; Stop Position
ircum e Megative Direction Q—&

Stop Position
Circum stances 2 Megative Direction - @ J|Start Pasitian

—

P ositive limit switch

[ ) Mode 19: Homing which depends on the home switch, similar to mode 3, but has nothing to do
with Z pulse.

Circumstance 1 : MC_Home instruction is executed 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.

Circumstance 2 : MC_Home instruction is executed 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.

[ L] ]

Circumnstances1 o
Pesition | StopPosition
Megative Direction

Stop Position

Circumstances 2

| o
M eg ative Direction | SESHEGSIHAn

Hame switch

[ ) Mode 20: Homing which depends on the home switch, similar to mode 4, but has nothing to do
with Z pulse.

Circumstance 1 : MC_Home instruction is executed 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.

Circumstance 2 : MC_Home instruction is executed 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.
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Circumstances 2 §
C P sitive Direction

—

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 :  MC_Home instruction is executed 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.

Circumstance 2 :  MC_Home instruction is executed 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.

[]

[
Stop Position

Citcumstances 1 Stat | @—p Pasitive Direction

Position |

]I Start Position
Circumstances 2 Stop Position
Pasitive Direction

Home zwitch |

[ ) Mode 22: Homing which depends on the home switch, similar to mode 6, but has nothing to do
with Z pulse.

Circumstance 1 : MC_Home instruction is executed 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.

Circumstance 2 : MC_Home instruction is executed 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.
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Circumstances 1

Circumstances 2

I
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Home switch —‘
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® 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 executed 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 executed 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 executed 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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Fositive limit switch

[ ) 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 :

MC_Home instruction is executed 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 executed 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
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Circumstance 3 :

is the home position when the home switch is ON.

MC_Home instruction is executed 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.

l " .
Circumstances 1 Start vor Paozitive Direction

—| Start Position
Circumstances 2 Stop Position
Poszitive Direction

Circumstances 3
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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 :

Circumstance 3 :

MC_Home instruction is executed 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 executed 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 executed 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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Mode 26: Homing which depends on the home switch and positive limit switch, similar to mode

nothing to do with Z pulse.

MC_Home instruction is executed 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.

MC_Home instruction is executed 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 executed 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.

Circumstance 1 : MC_Home instruction is executed 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.

Circumstance 2 : MC_Home instruction is executed 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 executed 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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Circumstances 2 Stop Position
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Position Positive Direction
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Megativelim it switch _I

¥ Positive Direction

® 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 : MC_Home instruction is executed 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.

Circumstance 2 : MC_Home instruction is executed 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.

Circumstance 3 : MC_Home instruction is executed 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 executed 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 executed 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 executed 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.

Circumstances 1 .
op Position
azitive Direction
Start Position
Circumstances 2 Stop Position
Pozitive Direction
Start Position
Circumstances 3 Stop Position
1)

I— 1
1 1
—l

—

|

J| Start Position

=y Positive Diredtion

I S

Haome switch

Megative limitswitch |

® 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 :

MC_Home instruction is executed while the home switch is OFF and the axis starts to move
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Circumstance 2 :

Circumstance 3 :

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 executed 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 executed 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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Mode 31 and mode 32: Reserved
Mode 31 and mode 32 Reserved for future development.

Mode 33 ~ mode 34 Homing which only depends on Z pulse

® Mode 33: Homing depending on Z pulse (Negative direction)

MC_Home instruction is executed 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.

|
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Megative Direction = @ iStart Fosition
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® Mode 34: Homing depending on Z pulse (Positive direction)

MC_Home instruction is executed 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.
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Stop Position

Start Pos tion I

IPulze I l

%

* Positive Direction

® Mode 35: Homing which depends on the current position
MC_Home instruction is executed, the axis does not move and its current position is regarded as the home

position.
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