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Preface

P.1 Introduction

Thank you for purchasing the AX series Motion Controller with our advanced motion control system. Delta’s AX
series motion controller based on CODESYS integrates the control function of PLCs and motion controllers into
one platform.

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

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

P.1.1 Applicable Products

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

P.1.2 Associated Manuals

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

1. DIADesigner-AX User Manual

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

2. AX-3 Series Operational Manual

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

3. AX-8 Series Operational Manual

It introduces basic knowledge of motion control structure, software/hardware setup, quick start of Software
operations, devices to be used, motion control operations, troubleshooting, Input/ Output modules,
modules of temperature measurement, etc.
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Chapter 1 Introduction to Motion Control
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1.1 Introductions of Motion Control

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

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

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

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

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

*Note:

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

1.1.1 Basic Knowledge of Motion Control Instructions

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

® Name of Motion Control Instructions

PLCopen-based motion control instructions begin with “MC_", while Delta-defined function block
instructions begin with “DFB_".

Type Description
MC_ PLCopen-based motion control instructions
DMC_ Delta-defined function block instructions*

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

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

e Execution of a Function Block

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

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

® Re-execution of a Function Block

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

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

Buffer Modes

Some motion instructions have an input called BufferMode.You can execute a different instruction
instance during axis motion when the values for BufferMode are specified. This input decides whether
the instruction runs immediately (non-buffered mode) or waits till the current motion instruction sets its
status outputs.

(Done/InVelocity/InPosition, etc.)

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

- The selected buffer mode is valid if the previous instruction is running.
- The selected buffer mode is invalid if the axis is in a Standstill state.
- The following Buffer Modes are supported.

Buffer Mode Function
0: Aborting Aborts the ongoing motion. The next instruction takes effect immediately.
1: Buffered Automatically runs the next instruction after the ongoing motion is completed.

The lower target velocity is the transit velocity between the current and the buffered

2: BlendingLow instructions. (The transit velocity is the velocity that the current instruction uses as
the transit point.)
3: BlendingPrevious Takes the target velocity of the current instruction as the transit velocity.
4: BlendingNext Takes the target velocity of the buffered instruction as the transit velocity.
Takes the higher target velocity as the transit velocity between the current instruction
5: BlendingHigh J J Y Y

and the buffered instruction.

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

Structure Applicable for Motithe on Control

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

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

For AX Motion CPUs, the applicable Structure is as below:
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u Single-axis Function Block

MC_ReadStatus_0

UE MC_ReadStatus
} EN ENO——
SM_Drive_ETC_Delta_ ASDA_A2 19Axis | 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.
u Function Block for Axis Group

DMC_GroupReadStatus_0
DMC_GroupReadStatus
[ EN ENO——
DMC_Axis_Group AxisGrcupl bValid—

bEnable bBusy [~

bError [~

VAR_IN_OUT DMC_GroupReadStatus. AxisGroup : DMC_AXIS_GROUP_REF ErrorIDf
[ bGroupMoving [~
bGroupHoming [~
bGroupErrorStop —
bGroupStandby [~
bGroupStopping
bGroupDisabled [~
bConstantVelocity [~
bAccelerating [~
bDecelerating [~
bInPosition -

TRU
N
u

For AxisGroup FB, the applicable Structure is DMC_AXIS_GROUP_REF.

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

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

axis

Administrative

Administrative functions on a
single axis

Categories Type Function Group Description
Positioning on a single axis
Velocity control on a single axis , L .
) “SMC”: Motion instructions
Single-axis Motion Torque control on a single axis “MC_": PLCopen motion control
motion control instructions
instructions Synchronized control on a single

“DMC_": Delta-defined motion
control instructions

Multi-axis motion
control
instructions

Motion modules

Motion

Multi-axis coordinated control

Performing coordinated movement
of an axis group

Administrative

Administrative functions on multi-
axis

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

This section describes related settings of Delta's motion instructions library DL_MotionControl and
DL_MotionControlLight and Codesys Softmotion library in AX series motion control CPUs.

Delta's motion instructions DL_MotionControl and DL_MotionControlLight are derived from Codesys Softmotion.

They provide users with convenient instructions for different occasions. The following tables list the version
compatibility of Delta's motion instructions library and Codesys Softmotion instruction library:

Delta Motion Library SM3_Basic V4.6.1.0

SM3_Basic V4.10.0.0

DL_MotionControl V1.1 and earlier versions o

DL_MotionControl V1.2 and later versions

Delta Motion Library SML_Basic V4.5.1.0

SML_Basic V4.10.0.0

DL_MotionControlLight V1.1 and earlier
versions

DL_MotionControlLight V1.2 and earlier
versions
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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 to perform specific movement after the specified
instruction being run. The function blocks used in this chapter are from the library “SM3_Basic” and able to
operate synchronously with drives. As a result, synchronous axis type should be selected in axis settings. For
more details about configuration related to synchronous axes, refer to section 7.4 in AX-3 Series Operational

Manual.

211 MC_Home

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

MC_Home controls the axis to perform the homing operation.

FB/FC | Instruction Graphic Expression ST Language
MC_Home_instance(
Axis : =,
J MC_Home Execute: =,
|Exis : D&DJHE Position: =,
—EXaCule Gy _
FB | MC_Home Pasition CommandAborted Done =>,
—‘ Error Busy =>,
ErmoriD CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function EIE g vat Timing to Take Effect
Type (Default Value)
The instruction is run when
Execute | Execute changes from False BOOL True/False (False) -
to True.
Specifies th t i Negative, When Execute
ecifies the set position.
Position P . . P LREAL positive, or 0 turns to True and
(Unit: user unit) .
(0) Busy is False.
° Outputs
Name Function Data Type Output range (Default Value)
True when homing is
Done BOOL True/False (False)
completed.
Busy True when fhe instruction BOOL True/False (False)
CommandAborted Trge when the instruction BOOL True/False (False)
is interrupted.
Error True when an error occurs. BOOL True/False (False)
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Name Function Data Type Output range (Default Value)

Record the error code

when an error occurs.

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

code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

H  Outputs Update Timing

Name Timing for shifting to True Timing for shifting to False

« When Execute turns from True to
False.

« If Execute is False and Done turns to
True, Done will be True for only one
scan cycle and immediately shift to
False.

Done e When the homing is completed.

e When Done turns to True.
Busy » When Execute changes to True. e When Errorturns to True.
«  When CommandAborted turns to True.

«  When this instruction is aborted by «  When Execute changes to False.
another instruction. « If Execute is False and
CommandAborted | «  When this instruction is aborted by CommandAborted turns to True, Done
MC_Stop. will be True for only one scan cycle and

immediately shift to False.

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

« When Error Code is cleared.
ErrorlD

n Timing Diagram

Execute

Done

Busy

Command Aborted

Error

10
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® Inputs/Outputs

. Setting Value _—
Name Function Data Type (Default Value) Timing to Take Effect
i When Execute is rising edge triggered
Axis | Specifythe | syis REF sM3* | AXIS REF SM3 . g edgetnag
axis. and Busy is False.

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

° Function

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

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

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

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

° Troubleshooting

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

. Example

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

MC_Home
EN ENO———
| Ad ——Axis Done —
Execute Busy
0 —Position Commandaborted —
Error —
ErrorID
= Timing Diagram
Execute
Done
Busy
Position f
homing(7)
State Machine discrete motion(4)
RSO p—
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n Use MC_Home with the following parameters:

Speed during search for Speed during search for

Homing mode switch zero

Homing acceleration

33 100 50

100

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

General Setting

Homing Mode | Mode 33 v
ErrTET Homing speed during search for switch |100 Eroamm)
Homing speed during search for z phase pulse [50 B ro1mm)
Homing Setting )
Homing Acceleration 100 [ rms3
SM_Drive_ETC_Delta_ASDA_AZ: :
IEC Objects Description

Mode 33 : Depending on Z pulse in the negative direction
Status

Informatian

position once the first Z pulse is met.

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

i 0

Stop poin .
Negative direction Start point

Z pulse I I I

{

After MC_Home is run, the axis will move in the negative direction till finds the Z phase pulse. And the place

where the axis stands is the home position once the first Z pulse is met.

12
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2.1.2 MC_Stop

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

MC_Stop decelerates an axis to a stop.

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

*Note: SMC_ERROR: Enumeration (Enum)

n Output Updating Time

13
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Name Timing for shifting to True Timing for shifting to False

« True when the axis decelerates toa stop | « When Execute turns from True to False.
and reaches zero velocity. « If Execute is False and CommandAborted

Done turns to True, Done will be True for only
one scan cycle and immediately shift to
False.
Bus « True when Execute turns to True. « When Done turns to True.
y e«  When Error turns to True.
Error * Whe’lan error occurs in the execution « When Execute turns from True to False.
conditions or input values for the .
. . (Error Code is cleared)
ErrorlD instruction.

n Timing Diagram

Execute

Done

Busy

Error

. Inputs/Outputs

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

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

° Function

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

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

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

. Troubleshooting

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

. Example

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

14
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MC_MowveVelocity 0

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

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

the “Stopping”.

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

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

15



AX-Series Motion Controller Instructions Manual

Chapter 2

2.1.3 MC_Halt

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

MC_Halt stops the axis motion in a controlled way.

FB/FC

Instruction

Graphic Expression

ST Language

MC_Halt_instance(

Axis : =,
Execute : =,
| MC_Halt PR
— (s Done Deceleration : =,
Execute Busy Jerk : =,
FB MC_Halt Deceleration CommandAborted Done =>
Jerk Error _ '
ErrorID Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
The instruction is run True/False
Execute when Execute changes BOOL -
(False)
from False to True.
Deceleration Deceleration rate. LREAL Positive When Execute turns to True,
(Unit: user unit/s2) number or 0 (0) the rate will be updated.
Jerk value. Positive When Execute is trigggred
Jerk . . LREAL to be True, the value will be
(Unit: user unit/s3) number or 0 (0) updated.
° Outputs
Name Function Data Type Output Range (Default Value)
Done True yvhgn zero BOOL True/False (False)
velocity is reached.
Busy True when the BOOL True/False (False)
instruction is run.
True when the
CommandAborted instruction is BOOL True/False (False)
interrupted.
Error True when an error BOOL True/False (False)
occurs.
Record the error
ErrorlD gggﬁr‘é"he” anerror | smc_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix
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Name

Function

Data Type

Output Range (Default Value)

for error code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

H  Output Updating Time

Name Timing for shifting to True Timing for shifting to False
« When Execute turns from True to False.
. « If Execute is False and
« When the axis decelerates to a
Done stop and reaches zero velocity. CpmmandAbon‘ed turns to True, Done
will be True for only one scan cycle and
immediately shift to False.
«  When Done turns to True.
Busy «  When Execute turns to True. o When Error turns to True.
«  When CommandAborted turns to True.
« When Execute turns from True to False.
. e « If Execute is False and
«  When this instruction is aborted L
CommandAborted because of other function blocks. CommandAborted turns to True, it will
be True for only one period and
immediately shift to False.
Error * When .an error ggcurs |n' the «  When Execute turns from True to False.
execution conditions or input (Error Code is cleared)
ErrorlD values for the instruction.

= Timing Diagram

Execute

Done

Busy

Command Aborted

Error

° Inputs/Outputs

Setting Value
Name Function Data Type Timing to Take Effect
e (Default Value) d
i When E; te is tri dtobe T
Axis | SPecifythe | ayis REF SM3* | AXIS_REF_SM3 en Execute 1s friggered fo be frue
axis. and Busy is False

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

function blocks.

° Function

17
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Any next motion command can be run when MC_halt is in Standstill mode (opposite to MC_Stop, which
cannot be interrupted by other motion FBs.).

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

. Troubleshooting

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

. Example

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

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

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

MC_Fower 0

MC_Fower
[ EN ENO|—
S5M Drive Virtual SAxis sStatus
IRUE —Enable bRegulatorRealState |~
E —bRegulatorOn bDriveStartREealState |—
UE —bDrivesStart Busy—
Error |
ErrorID|-

MC MoveVelocity 0
MC MoveVelocity

| EN ENO——
SH_Dr-j.ve_Virtual —=AX1S InVelocity|
El —{Execute Busy [—
300 —Velocity CommandAborted —
100 —Acceleration Error —
100 —{Daceleration ErrorlDi—
0 —Jerk
1 —|Direction
MC Halt 0
: MC Halt
! H EN ENO|l——
5M Drive Virtual —SAxis Done —
EZ2 —Execute Busy —
50 —Deceleration CommandAborted —
0 —Jerk Error —

ErroriD

Timing Diagram

18
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300
Velocity
0

MC_MoveVelocity

Execute
InVelocity
Busy

CommandAborted

Error

MC_Halt

Execute I_

Done

Busy

CommandAborted

Error

continuous motion(5)

standstill(3)
State Machine

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

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

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

discrete motion(4)
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2.1.4 MC_MoveAbsolute

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

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

FB/FC

Instruction

Graphic Expression

ST Language

MC_MoveAbsolute_instance(
Axis =,

Execute =,
Position :=,
Velocity :=,
MC_MoveAbsolute Acceleration =,
—|fbdls Done Deceleration :=,
—|Execute Busy
—{Position CommandAborted Jerk :=,
FB | MC_MoveAbsolute |  igmgeis ey Direction :=,
= G
B s BufferMode :=,
— Direction Done =>,
Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
. Inputs
. Setting Value Timing to Take
Name Function Data Type
P (Default Value) Effect
The instruction is run
Execute when Execute BOOL True/False }
changes from False (False)
to True.
Absolute target Negative, YLY::]esntfxecute
Position position LREAL positive or 0 i
(Unit: user unit) 0 True and Busy is
’ ©) False.
When Execute
. Target velocity » turns to
Velocity . . LREAL Positive or 0 (0) .
(Unit: user unit/s) True and Busy is
False.
When Execute
. Acceleration rate . turns to
Acceleration ) ) LREAL Positive or 0 (0) .
(Unit: user unit/s?) True and Busy is
False.
When Execute
Deceleration rate turns to
Deceleration . . LREAL Positive or 0 (0) .
(Unit: user unit/s?) True and Busy is
False.
Jerk value
Jerk , ) LREAL Positive or 0 (0) | hen Execute
(Unit: user unit/s3) turns to
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. Setting Value Timing to Take
Name Function Data Type
unet L (Default Value) Effect
True and Busy is
False.
3: fastest
2: current When Execute
1: iti t t
Direction Rotation direction MC_Direction*" posttive urms to .
- 0: shortest True and Busy is
-1: negative False.
(shortest)
0: Aborting
1: Buffered
Specify the buffering 2: BlendingLow Y:::]Zntfxewfe
BufferMode btf]ha;"or fa“‘f:l“ f‘lzr MC_BUFFER_MODE | 3: BlendingPrevious _
Isinl?sr’:r(;lcgir:)n oc 4: BlendingNext True and Busy is
' 5. BlendingHigh | FaIse:
(0)
*Note:

1. MC_Direction: Enumeration (Enum)

2. MC_BUFFER_MODE: Enumeration (Enum)

° Outputs
Name Function Data Type Output Range (Default Value)
Done Truglwhgn absolute target BOOL True/False (False)
position is reached
Busy ;I;rl:snwhen the instruction BOOL True/False (False)
Active True when the axis is BOOL True/False (FALSE)
moving
CommandAborted Tn.Je when the axis is BOOL True/False (False)
being controlled
Error True if an error occurs BOOL True/False (False)
Record the error code
when the error occurs.
ErrorlD Refer to Appendix for error | SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

n Output Updating Time
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Name Timing for Shifting to True Timing for Shifting to False
When Execute turns to False
PSR If Execute is False and
«  When the absolute positioning is
Done completed P 9 CommandAborted turns to True, Done
' will be True for only one scan cycle and
immediately shift to False.
When Done turns to True.
Busy When Execute turns to True. When Error turns to True.
When CommandAborted turns to True.
When Done turns to True.
Active « When Execute turns to True. When Error turns to True.
When CommandAborted turns to True.
«  When this instruction is aborted by When Execute turns to False.
another function block. If Execute is False and
CommandAborted | «  When this instruction is aborted CommandAborted turns to True, Done
because of the execution of will be True for only one scan cycle and
MC_Stop instruction. immediately shift to False.
Error + When an error occurs n the When Execute turns from True to False.
execution conditions or input )
: - (Error Code is cleared)
ErrorlD values for the instruction.

n Timing Diagram

Command Aborted

Execute

Done

Busy

Error

° Inputs/Outputs

Name Function Data Type (gte;:ta:ﬂlgt x::ﬂg) Timing to Take Effect
. Specify the . When Execute is triggered to be
Axis axis. AXIS_REF_SM3 AXIS_REF_SM3 True and Busy is False.

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

° Function

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

* When the direction value is different, the motion direction and the travel distance of the rotary
axis will be different as follows. Suppose the output unit of the physical device is “degree”, the
motion direction of the rotary axis is illustrated as follows:

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

Target position: 90° Target position: 90°

Movement angle: 135° Movement angle: 225°

270>

(+]

180
Direction: 0(shortest), 3(fastest) Direction: O(shortest), 3(fastest)
Current position: 315° Current position: 315°
Target position: 90° Target position: 270°
Movement angle: 135° Movement angle: 45°

(+]

180
Direction: 2(current) Direction: 2(current)
Rotary axis status: Moving in the negative direction | Rotary axis status: motionless or moving in the
before the function block is run. positive direction before the function block is run.
Current position: 315° Current position: 315°
Target position: 90° Target position: 90°
Movement angle: 225° Movement angle: 135°
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Direction: 0(shortest), 3(fastest) Direction: O(shortest), 3(fastest)
Current position: 315° Current position: 315°

Target position: 90° Target position: 270°

Movement angle: 135° Movement angle: 45°

270

. 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

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

MC_Fower_0
MC Power
1| EN B ENO
SM_Drive Virtual =jAxis Status
E —Enable bRegulatorRealState
E —bRegulatoron bDriveStartRealState
JE —bDriveStart Busy
Error
ErrorID
MC_MoveAbsolute_0
MC_MoveAbsolute
SM_Drive Virtual —=jAxis Done ——
Busy —
El CommandAborted —
. H Execute Error—
10000 —Position ErrorID
2000 —Velocity
10000 —Acceleration
10000 —|Deceleration
10000 —Jerk
1 —Direction
MC_MoveAbsolute 1
MC_MoveRAbsolute
SM_Drive Virtual —=Axis Done ——
Busy —
E2 CommandAborted—
: H Execute Error —
20000 —|Position ErrorID
4000 —Velocity
20000 —Acceleration
20000 —|Deceleration
20000 —Jerk
1 —Direction

= Timing Diagram
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2000 __.

2000 /

Velocity & ---m--mmmmmeomoeees
0

Position

MC_MoveAbsolute_0

Execute

Done

Busy

CommandAborted

Error

MC_MoveAbsolute_1

Execute

Done

Busy

CommandAborted

Error

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

=

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

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

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

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

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

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

FB/FC

Instruction

Graphic Expression

ST Language

M'C_'Mm'mllela tive

Aodls
Execute

Dona
Busy

MC_MoveRelative_instance(
Axis =,

Execute =,

Distance :=,

Velocity :=,

Acceleration :=,
Deceleration :=,

FB | MC_MoveRelative Velooty o0 Eier Jerk :=,
i BufferMode :=,
Jork Done =>,
Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
. Inputs
- Setting Value A
Name Function Data Type (Default Value) Timing to Take Effect
The instruction
IS run when True/False
Execute Execute BOOL -
(False)
changes from
False to True.
Relative
. distance to be Negative, When Execute turns to True
Distance moved. LREAL positive or 0(0) and Busy is False.
(Unit: user unit)
Target velocity.
. . o When Execute turns to True
Velocity (Uptllt.)user LREAL Positive or 0(0) | a4 Busy is False.
unit/s
Acceleration
. rate. o When Execute turns to True
Unit: user an usy IS rFaise.
Acceleration ( LREAL Positive(0) d Busy is Fal
unit/s?)
Deceleration
. rate. o When Execute turns to True
Unit: user an usy IS rFaise.
Deceleration ( LREAL Positive(0) d Busy is Fal
unit/s?)
Jerk value.
. L When Execute turns to True
Jerk (l;—J]r]t;g;;SGr LREAL Positive(0) and Busy is False.
uni
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Setting Value

Name Function Data Type (Default Value) Timing to Take Effect
0: Aborting
Specify the - 1: Buffered
buffering 2: BlendingLow

When Execute turns to

behavior pattern . 3.
BufferMode MC_BUFFER_MODE™ ; ;
- - BlendingPrevious | Trye and Busy is False.

for this function
block 4: BlendingNext

instruction. 5: BlendingHigh
(0)

*Note: MC_BUFFER_MODE: Enumeration (Enum)

° Outputs
Name Function Data Type Output Range (Default Value)
Done True when relative BOOL True/False (False)
distance is completed
Busy izn:anhen the instruction BOOL True/False (False)
Active True when the axis is BOOL True/False (FALSE)
moving
CommandAborted .Tn.Je when the instruction BOOL True/False (False)
is interrupted
Error True when an error occurs BOOL True/False (False)
Record the error code
hen an error occurs.
ErrorlD W i ! SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

u Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
« When Execute turns from True to
False.
Done « When the relative positioning is « If Execute is False and Done turns to
completed. True, Done will be True for only one
scan cycle and immediately shift to
False.
« When Done changes to True.
Busy » When Execute changes to True. * When Error changes to True.
e  When CommandAborted turns to
True.
«  When Done turns to True.
Active «  When Execute turns to True. * When Errorturns to True.
«  When CommandAborted turns to
True.
CommandAborted « When this instruction is interrupted « When Execute changes to False.
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by another function block. « If Execute is False and
«  When this instruction is interrupted CommandAborted turns to True, it will
because of the execution of be True for only one period and
MC_Stop instruction. immediately shift to False.
Error * When an error occurs in the « When Execute turns from True to
execution conditions or input values :
. : False. (Error Code is cleared)
ErrorlD for the instruction.
n Timing Diagram
Execute
Done
Busy

Command Aborted

Error

u Inputs/Outputs

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

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

Function

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

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

Troubleshooting

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

Example

] The example below describes the behavior of the MC_MoveRelative instruction.
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MC_FPower 0

MC_Power

N EN ENO
SM _Drive Virtual =Axis status
I'RUE — Enable bRegulatorRealsState —
E —bRegulatoron bDriveStartRealState |~
UE —bDriveStart Busy —
Error [
ErrorlID |

MC_MoveRelative 0
MC MoveRelative

11 EN ENO——
SM Drive Virtual —jAxis Done —
El —Execute Busy —
1000 —Distance CommandAborted —
300 —vVelocity Error —
500 —Acceleration ErrorlIDi—

500 —Deceleration
2000 —Jerk

. Timing Diagram

Velocity

POSItioN 100 reaeereeesrhe e
]

MC_MoveRelative_0 : !

Execute

Done

Busy

CommandA borted

Ermor i

| discrete motion(4)
standstill 3} |
i |

State Machine

* When Execute changes to True, MC_MoveRelative drives the axis to the target position. During
movement, Busy is True in the state of Discrete motion.

. When the axis moved the specified relative distance (1,000), Done changes to True, and Busy
changes to False.

. When Execute changes to False, Done changes to False too.

* When Execute changes to True again, the instruction will be run again to drive the axis to the
target position and reach the position of 2,000.
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2.1.6 MC_MoveAdditive

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

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

FB/FC Instruction Graphic Expression ST Language
MC_MoveAdditive_instance(
Axis : =,
Execute : =,
Distance : =,
_ MC_MoveAdditive Velocity : =,
—{Aads Done
Execute Busy Acceleration : =,
FB | MC_MoveAdditive | e commandAberted™ | Deceleration : =,
—|Acc9lerati.on ErrorlD Jerk : =,
Decelaration
—Jerk Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
Data Setting Value
Name Function Tvpe (Default Timing to Take Effect
yp Value)
The instruction is run
Execute when Execute BOOL True/False }
changes from False (False)
to True.
Relative distance to Negative,
Distance be moved. LREAL positive or When_ Execute turns to True and
. . Busy is False.
(Unit: user unit) 0(0)
Velocity Target velocity. LREAL Positive or | When Execute turns to True and
(Unit: user unit/s) 0(0) Busy is False.
Acceleration rate.
Acceleration ‘ _ LREAL | Positive(o) | \When Execule tums to True and
(Unit: user unit/s?) Busy is False.
Deceleration rate.
Deceleration _ _ LREAL | Positive(0) | When Executetums to True and
(Unit: user unit/s?) Busy is False.
Jerk value. e When Execute turns to True and
Jerk LREAL Positive(0 .
(Unit: user unit/s3) © Busy is False.
° Outputs
Name Function Data Type Output Range (Default Value)
Done -cli-ir:t(;r\:\é:leir; additive BOOL True/False (False)
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Name

Function

Data Type

Output Range (Default Value)

completed.

Busy

True when the
instruction is run.

BOOL

True/False (False)

CommandAborted

True when the
instruction is
interrupted.

BOOL

True/False (False)

Error

True when an error
occurs.

BOOL

True/False (False)

ErrorlD

Record the error
code when an error
occurs.

Refer to Appendix
for error code
descriptions.

SMC_ERROR*

SMC_ERROR (SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration (Enum)

n Output Updating Timing

Name Timing for Shifting to True Timing for Shifting to False
When Execute changes to False.
If Execute is False and
Done o True when the additive positioning is CommandAborted turns to True,
completed. Done will be True for only one scan
cycle and immediately shift to
False.
When Done changes to True.
When Error changes to True.
Busy . True when Execute changes to True. When CommandAborted changes
to
True.
When Execute changes to False.
«  When this instruction is aborted If Execute is False and
CommandAborted because of the execution of CommandAborted turns to True,
MC_Stop instruction. Done will t?e Trug for only one scan
cycle and immediately shift to
False.
Error *  When an error occurs in the When Execute turns from True to
execution conditions or input values )
) X False. ( Error code is cleared)
ErroriD for the instruction.

= Timing Diagram
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Execute

Done

Busy J

Command Aborted

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

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

° Function

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

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

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

° Troubleshooting

= 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

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

TRUE

SM_Drive Virtual —Taxis

SM_Drive Virtual —|axis

MC MoveRelative_0
MC MoveBRelative
EN - ENO——

Done —

—|Execute Busy —

5000 —|Distance CommandAborted —

1500 —|Velocity Error —

2000 —Acceleration ErrorID—
2000 —Deceleration

10000 —Jerk
MC_MoveAdditive_0
MC Mowvehdditive
EN - ENO——

Done —

—Execute Busy —

6500 —Distance CommandAborted —

2000 —Velocity Error —

1000 —Acceleration ErrorID —
1000 —Deceleration

10000 —Jerk

° Timing Diagram

Pasition 3500
0

2000

1500
Velocity
0

MC_MoveRelative

Execute

Done

Busy
CommandAborted

Error

MC_MoveAdditive

Execute
Done
Busy

CommandAborted

State Machine

: discrete motion(4)
standstill(3)

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

state.
Meanwhile, the MC_MoveAdditive instruction is run and adds a relative distance of 6,500 to the

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

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

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

FB/FC Instruction Graphic Expression ST Language
MC_MoveSuperimposed
_instance(
Axis : =,
Execute : =,
_ B Distance : =,
MC_M Superlmposed
xis R Done VelocityDiff : =,
SEE ®=1™ | Acceleration : =
Dist C ndAborted T
FB MC_MoveSuperimposed \,':n:‘[;e[)_iff o Error Deceleration : =,
Acceleration ErrorlD
Decelaration Jerk : =,
Jerk
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
. Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
The instruction is run
Execute when Execute BOOL True/False )
changes from False (False)
to True.
Additional relative Negative, positive
. distance to be ’ When Execute turns to True and
Distance LREAL or0 )
moved. 0 Busy is False.
(Unit: user unit) 0)
Additional target
VelocityDiff velocity LREAL Positive(0) | Lnen Execute tums to True and
. . Busy is False.
(Unit: user unit/s)
Additional
Acceleration |  acceleration rate | LREAL Positive(0) | Lnen Execute tums to True and
. . Busy is False.
(Unit: user unit/s?)
Additional When E fot 0T q
Deceleration | deceleration rate LREAL Positive(0) en txecute s to frue an
. . Busy is False.
(Unit: user unit/s?)
Additional jerk value
Jerk . J . LREAL Positive(0) When_ Execute turns to True and
(Unit: user unit/s®) Busy is False.
° Outputs
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Name Function Data Type Output Range (Default Value)
True when the
Done superimposed movement BOOL True/False (False)
is completed.
Busy ;I;rl:snwhen the instruction BOOL True/False (False)
CommandAborted Trge when the instruction BOOL True/False (False)
is interrupted.
Error True when an error BOOL True/False (False)
occurs.
Record the error code
when an error occurs.
ErrorlD i SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
error code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

u Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
When Execute turns from True to
False.
Done +  When the superimposed distance is If Execute is False and Done turns to
completed. True, Done will be True for only one
scan cycle and immediately shift to
False.
When Done changes to True.
Busy . When Execute changes to True. When Error changes to True
When Commandaborted turns to True
. When one instruction is aborted by When Execute changes to False.
another instruction with the Buffer If Execute is False and
CommandAborted Mode se.t tf’ Abortllng.. CommandAborted turns to True, it will
. When this instruction is aborted be True for only one period and
because of the execution of immediately shift to False.
MC_Stop instruction.
Error * When an error occurs in the When Execute turns from True to
execution conditions or input values .
) : False. (Error Code is cleared)
ErrorlD for the instruction.

= Timing Diagram
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Execute

Done

Busy

Command Aborted

Error
° Inputs/Outputs
. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* | AXIS_REF SM3 When Execute turns to True and Busy
axis. is False.

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

° Function

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

If executing MC_MoveSuperlmposed block in Standstill state, the function will be identical to
MC_MoveRelative.

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

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

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

. Troubleshooting

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

Example

The example below describes the behavior of MC_MoveSuperimposed applied to MC_MoveVelocity.
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MC MoveVelocity 0
TRUE MC MoveVelocity
11 EN a ENO——
SM Drive Virtual —SAxis InVelocity —
—Execute Busy —
500 —(Velocity CommandAborted —
100 —|Acceleration Error —
100 —{Deceleration ErrorID —
1000 —Jerk
—Direction
MC_MoveSuperImposed 0
TRUE MC moveSuperimposed
11 EN a ENO——
SM_Drive Virtual —SAxis Done [~
—Execute Busy —
10000 —Distance Commandaborted —
600 —VelocityDiff Error —
200 —Acceleration ErrorID —
200 —Deceleration
500 —Jerk

n Timing Diagram

Position

Velocity sy

i 200 ---
Acceleration 100 -

-200

1000
Jerk 50%

-1000
MC_MoveVelocity

Execute

InVelocity

Busy

CommandAborted

MC_MoveSuperimposed

Execute

Done

Busy

continuous motion(5)

standstill(3)

State Machine

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

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

. When the execution of MC_MoveSuperlmposed has finished, Done will turn True and
MC_MoveVelocity will keep going.
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2.1.8 MC_Camin

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

MC_Camln performs cam operation.

FB/FC | Instruction Graphic Expression ST Language
MC_Camin_instance(
Master : =,
Slave : =,
Execute : =,
MasterCompensation : =,
MC_Camin SlaveCompensation : =,
—|Master InSync MasterScaling : =,
—Slave Busy SlaveScalling : =,
— Execute CommandAborted StarMode : =
—{MasterOffset Error ariviode - =,
— SlaveOffset ErrorlD CamTablelD : =,
—{MasterScaling EndOfProfile VelocityDiff : =
FB | MC_Camin — SlaveScaling Tappets o
—IstartMode Acceleration : =,
—{CamTablelD Deceleration : =,
—VelodtyDiff .=
—{Acceleration Jerk:: =, .
— Deaceleration TappetHysteresis : =,
—#erk . _ InSync =>,
appetHysteresis Busy =>,
CommandAborted =>,
Error =>,
ErrorID =>,
EndOfProfile =>,
Tappets => );
. Inputs
Setting Value | Timing to Take
Name Function Data Type
e (Default Value) Effect
The instruction is run when True/False
Execute Execute changes from BOOL -
(False)
False to True.
Turns the position of the
master axis by the Negative, positive YVhentE)_liecute
MasterCompensation | specified Compensation LREAL or0 urns to frue
value and Busy is
. . ( False.
(Unit: user unit)
Turns the displacement of
the slave axis by the Negative, positive lNhentE);ecute
SlaveCompensation | specified Compensation LREAL or 0 urns o frue
value and Busy is
. . ( False.
(Unit: user unit)
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Setting Value

Timing to Take

Name Function Data Type
e (Default Value) Effect
Scales the master axis up Negative, positive Y:rﬁlesntf)_l(_?ggte
MasterScaling and down with the LREAL or0 .
specified factor (0) and Busy is
’ False.
Scales the slave axis up Negative, positive mmzntfﬁfgte
SlaveScaling and down with the LREAL or0 dB .
specified factor (0) and Busy 1s
' False.
0: absolute
1: relative When Execute
ifi 2: ramp_in
StartMode Specifies the engagement MC_StartMode P_' turns to True
behavior of the slave axis 3: ramp_in_pos and Busy is
4: ramp_in_neg False.
(absolute)
Cam table identifier, which MC Y:::]Zntf);fjgte
CamTablelD is from output of - MC_CAM_ID’ .
CAM_ID and Busy is
CamTableSelect.
False.
Maximum velocity When Execute
. difference under ramp_in L turns to True
VelocityDiff mode. LREAL Positive or 0(0) | 4 Busy is
(Unit: user unit/s) False.
The acceleration rate YVhentE)_(recute
Acceleration under ramp_in mode. LREAL Positive(0) urns to True
. . and Busy is
(Unit: user unit/s?) False.
The deceleration rate lNhentE);ecute
Deceleration under ramp_in mode. LREAL Positive(0) urns to True
. . and Busy is
(Unit: user unit/s?) False.
The jerk value under YVhentE)_(recute
Jerk ramp_in mode. LREAL Positive(0) urns to True
. . and Busy is
(Unit: user unit/s®) False.
When Execute
TappetHysteresis The hysteresis rate of LREAL Positive or 0(0) turns to True
tappet. 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
= (Default Value)
pCT Internal information stored in | o\ TER TO BYTE Positive or 0(0)
the cam table
Periodic Periodic mode BOOL True/False (True)
MasterAbsolute MasterAbsolute mode BOOL True/False (True)
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Setting Value
Name Function Data Type
= (Default Value)
SlaveAbsolute SlaveAbsolute mode BOOL True/False (True)
StartMaster Thg stgrt master axis LREAL Negative, positive or 0 (0)
position in the cam table
The end master axis position . s
EndMaster . LREAL Negative, positive or 0 (0)
in the cam table
StartSlave The st'art slave axis position LREAL Negative, positive or 0 (0)
in the cam table
EndSlave The e_nd slave axis position LREAL Negative, positive, or 0(0)
in the cam table
byCompatibilityMode Compatibility mode BYTE Positive or 0(0)
° Outputs
Name Function Data Type Output Range (Default Value)
True when the specified
InSync master/slave cam BOOL True/False (False)
operation is
synchronized.
Busy True when the BOOL True/False (False)
instruction is run.
CommandAborted True when .thls BOOL True/False (False)
instruction is aborted.
Error True when an error BOOL True/False (False)
occurs.
Record the error code
ErrorlD when an error occurs. SMC_ERROR*' SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
error code descriptions.
True when the end point
EndOfProfile of the cam profile is BOOL True/False (False)
completed.
Can be used with the
Tappets function block of SMC_TappetData*? SMC_TappetData
SMC_GetTappetValue.

*Note:

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

n Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
o e \When Execute is False.
When the synchronization .
InSync between the master and slave e If Execute is False and Done turns to
axis is completed True, Done will be True for only one scan
’ cycle and immediately shift to False.
BUS When an instruction is being [ ] When COmmandAbOf‘ted iS TrUe.
y run. e When Error is True.
When MC_CamOut is run. e When Execute is False.
When one instruction is aborted | e If Execute is False and CommandAborted
by another instruction. turns to True, CommandAborted will be
CommandAborted ; . .
When a function block Trge for only one period and immediately
instruction is aborted by shift to False.
MC_Stop.
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Name Timing for Shifting to True Timing for Shifting to False
Error ¢ When an error occurs n the e When Execute is False. (Error codes are
execution conditions or input cleared.)
ErrorlD values for the instruction. ’
e Shift to True for only one cycle and
immediately shift to False if
MC_CamTableSelect Periodic is 1 (cycle).
EndOfProfile e Cyclic end of the cam profile - (cycle)

e Execute shifts to False if
MC_CamTableSelect Periodic is 0 (none-
cycle).

n Timing Diagram

Execute

InSync

Busy

CommandAborted

EndOfProfile | ‘ |

Error

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

° Inputs/Outputs

. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
Master Specifies t'he AXIS REF SM3* AXIS REF SM3 When Execute turns to True and Busy
master axis. - - - - is False.
Slave Specifies .the AXIS_REF_SM3* AXIS_REF_SM3 When Execute turns to True and Busy
slave axis. is False.

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

° Function
n 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.
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y = CAM(x)
x: The master axis cam phase
y: The slave axis cam phase

¢ The cam phase comes from the axis positions and there is a conversion between them. The
conversion between the axis position and cam phase is related with the MasterAbsolute,
SlaveAbsolute, MasterCompensation, SlaveCompensation, MasterScaling, and SlaveScaling.

¢ The slave axis follows the master axis to make the synchronous cam motion by using the MC_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
Master /-lx/ /L Slave
Position X @ / | T \_b Position

Master Scaling Slave Scaling

¢ The following formula is generated from the figure above:

Position_Slave=SlaveScalingxCAM(MasterScalingxMasterPosition+MasterCompensation)+
SlaveCompensation

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

u Relation between StartMode and MasterAbsolute/ SlaveAbsolute of CamTableSelect

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

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

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

MC_CamTableSelect.MasterAbsolute Master axis
absolute Absolute mode
relative Relative mode
MC_Camin.StartMode MC_CamTableSelect.SlaveAbsolute Slave axis
absolute True Absolute mode
absolute False Relative mode
relative True Relative mode
relative False Relative mode
. Ramp in Absolute
ramp_in True
mode
. Ramp in Relative
ramp_in False
mode
i Ramp in positive
ramp_in_pos True
Absolute mode
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MC_Camin.StartMode MC_CamTableSelect.SlaveAbsolute Slave axis
Ramp in positive
ramp_in_pos False p. P
Relative mode
ramp in ne True Ramp in negative
P_n_neg Absolute mode
i Ramp in negative
ramp_in_neg False )
Relative mode

¢ Cam table

]

150d aAE|s |

306

“TrT war

2004

108 e =

~_.
master posilior-fu]

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

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

slave axis, follows the cam table.

Execute

InSync

Busy

Slave Position ~ ®°
0

EndOfProfile

300
Master Position
0

1.2 Absolute mode (StartMode = 1)

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

InSync

Busy

Master Position

Slave Position

EndOfProfile | | |

1.3  Ramp in mode (StartMode=2)

Cam master and slave axes meshing position, respectively, are master current position and the
slave position added with a motion curve for compensation, which is configured via VelocituDiff,
Acceleration and Deceleration settings, for the purpose of preventing a jump while ramping in.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | | | |

1.4  Ramp in positive, Ramp in negative (StartMode = 3, 4)
With a rotary/modulo slave axis, ramp_in_pos compensates only in the positive direction and

ramp_in_neg in the negative direction. For linear slaves, the compensation direction is

generated automatically with ramp_in_pos, ramp_in_neg, and ramp_in mode, which also
means these three modes are under the same running condition.

2. Absolute mode on master axis (MasterAbsolute = true),
Relative mode on slave axis (SlaveAbsolute = false)
2.1 Absolute/ Relative mode (StartMode =0, 1)
The defined positions of master and slave axis when cam is engaged, respectively, are master

current position and the slave position from the cam table added on the slave current position

(180+65 = 245). In addition, a jump will occur if the start point of master axis is not same as the
start position on cam table.
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Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

2.2  Ramp in mode (StartMode = 2)

The defined positions of master and slave axis when cam is engaged, respectively, are master
current position and the slave position added with a motion curve for compensation, which is
configured via VelocituDiff, Acceleration and Deceleration settings, for the purpose of

preventing a jump while ramping in. The slave meshing position will be the position on the cam
table plus slave current position (61 + 180 = 241).

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

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

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

InSync

Busy

Master Position

Slave Position

EndOfProfile

3.2 Relative mode (StartMode = 1)

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

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | | |

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

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

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile | |

4.2  Ramp in mode (StartMode = 2)
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Master-slave meshing position: The current position of master axis will be the start position as
well as the zero position on the cam table. A compensating curve is added to the slave position
according to the settings of VelocityDiff, Acceleration and Deceleration to avoid jumps.

Execute

InSync

Busy

Master Position

Slave Position

EndOfProfile

n Compensations and scaling
(MasterCompensation/MasterScaling/SlaveCompensation/Slavescaling)

*

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

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

Slave camphasing

120

360

Master cam phasing

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

1.

120

Slave axis position

F

0 Master axis pasition

3k0

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

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

profile.
Condition 1 Condition 2
MasterScaling=1 M asterScaling=1
A SlaweScaling=1 A Slave Scaling=2
Slave position Slave position
240
120 fomm e
=_ [
0 360 0 |0
Master position Master positian
Condition 3 Condition 4
i MasterScaling=1 i MasterScaling=2
SlaveSecaling=0.5 SlaveScaling=1
Slave position Slave position
120
B0 e — =
0 . i 0 180 3/0 T
Masterposition Master position
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Condition 5

4 MasterScaling=0.5

Slave position Slav eScaling=1

120

Y

a 360 720

Master position

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

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

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

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

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

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

Condition 1 Condition 2
A hasteroffset=0 4 Masteroffset=590
Slave axis position Slave0ffset=60 Slave axis position SlaveOfset=0
240
180 F-=--=
|
. /;\
l 1
N a0 270 30
haster axis position
Condition 1: When MasterScaling=1, SlaveScaling=1, MasterCompensation=0 and

SlaveCompensation=60, the slave position relative to the master position will be added with
60 based on the preplanned position. For example, the master position 180 corresponds to
the slave position 180 in a planned cam relationship which the corresponding slave axis
position should be 240(240=180+60) during the actual execution.

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

m  Period mode
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Troubleshooting

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

At the same time, Execute changes to False, while OutputsinSync, Busy and EndOfProfile of

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

.
moving, but still in sync. The status of slave axis stays under synchronized_motion.
.
MC_Camin remains to be TRUE.
Tappet table’
.
master passing the tappets.
Track ID X positive pass negative pass
@ 1
L 180  switch ON switch OFF
L 360 switch OFF none
o 3
] a0 switch ON Mone
] 270 invert switch OFF
©
*Note: At the same position, a maximum of three tappets can be set on the Tappet table.
.

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

parameters on Tappet table page will be changed simultaneously.

Gl

o

TS0

50

40

il

710

T

master position [u]

0

TappetHysteresis

L 4

Set hysteresis intervals of tappet to avoid vibration in axes and encoders, which may lead to

wrong switching actions. The specified axis position must exceed the interval so the next action

will be run. The unit for Hysteresis is user-defined.

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

Example

Example1: Demonstrate the execution result after cam parameters relating to MC_Camlnbeing being

configured. Both the master and slave axis are rotary axes in this example.

*

Cam curve planning:
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ol
2" Tl
e el
I 4
2 EY 40 60 E) 100 120 140 180 180 200 270 2ho £ 330
E \/ \/
X X v J Segment Type min(Position) max(Position) max(|Velocity]) max(|Acceleration])
o o 1 0o o [
* Poly5 0 90 1.51200000000... 0.0437803772552189...
L 90 90 0 0 0
. Poly5 a0 180 1.51200000000... 0.0437803772552188...
L 180 180 1 0 0
. PolyS 90 189.8427604... 2.33748148148... 0.10754458161865568
L 270 90 0 0 0
* Poly5 -0.84276047... 90 2.33748148148.. 0.10754458161865568
360 0 1 0 0

MC_MoveVelocity O

MC_MoveRelative 1

TR MC_MoveVelocity MC_MoveRelative

A EN ENO EN ENO—

SM Drive Virtual X —SAxis InvVelocity SM Drive Virtual y—SAxis Done —

E2 —Execute Busy E3 —Execute Busy —

100 —Velocity CommandAborted 180 —Distance CommandAborted —

500 —Acceleration Error 100 —Velocity Error

500 —Deceleration ErroriD 500 —Acceleration ErroriD[-

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

MC_CamTableSelect_0

0 — StartMode
Cam ID_1 —cCamTableID
60 —VelocityDiff
500 —Acceleration
500 —Deceleration
500 —Jerk
0 —TappetHysterasis

TR MC CamTableSelect
11 EN ENO
SM_Drive Virtual X —=Master Done |-
SM Drive Virtual Y —5lave Busy —
Cam —=jCamTable Error—
T . — Execute ErrorIDf
TRUE —{Periodic CamTableID—Cam ID 1
T —MasterAbsolute
T —SlaveAbsolute
MC_CamIn_0
MC_CamIn
I EN - ENO——
SM_Dr-ive_vircual_x —=iMaster Insync—
SM_Drive_Virtual ¥ -—=Slave Busy |-
E4 —Execute CommandAborted —
30 —MasterOffset Error—
100 — SlaveOffset ErrorID(
2 —MasterScaling EndOfProfile —
1 —slaveScaling Tappets —

Timing Diagram
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Velocity

100
Master /
0

MC_Camin

Execute

InSync

Busy

CommandAborted

EndOfProfile | | | | | |

MC_CamOut

Execute

Done

Busy

MC_MoveVelocity

Execute

InVelocity

MC_MoveRelative

Execute

Done

¢ The calculation for axis position and meshing position on cam coordinate:

Position_Slave = SlaveScalingxCAM (MasterScalingxMasterPosition + MasterCompensation) +
SlaveCompensation

Slave meshing position = 1 x CAM (2 x 321(master position while executing Camin) + 30) + 100
=1 x CAM (672) + 100 =1 x CAM (312) + 100
=36 + 100
=136

When meshing is completed, the master position will be at 321 and the slave position is at 136.

m  Example 2: The operation of tappet after configuring TappetHysteresis as the following example
demonstrates.

¢ Tappets
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Track ID ¥ positive pass  negative pass
& 1
m aa invert imvert
MC_CamTable3elect 0 MC_CamIn_ 0
TRUE MC CamTableSelect MC CamIn
—] ENO EN ENO|—
master —SMaster Done [~ master —SMaster InSync —
slave —5lave Busy — slave —=5lave Busy —
Cam —=CamTable Error— —|Execute Commandiborted —
TRUE —{Execute ErrorID 0 —MasterOffset Error —
—|Periodic CamTableID —Cem ID 1 0 —5laveOffser ErrorID
MasterAbsolute 1 —|MasterScaling EndOfProfile —
SlawveBbsolute 1 —5laveScaling Tappets —

0 —5tartMode
Cam_ID_1 —(CamTableID
—|VelocityDiff
—|Acceleration
—|Deceleration
—|derk

5 —TappetHysteresis

SMC GetTappetValue 0
EMC GetTappetValue
EN B ENO|—
Tappets bTappet
iID
bInitValue
bSetInitValueAtReset

m  Timing Diagram

Master Position

Tappets

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

2. The tappets switch to ON when the master axis passes position 90. The master axis keeps moving
forward and performs reversing without exceeding the hysteresis interval. Therefore, the tappets will
not switch to OFF when the master position passes 90 once again.
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2.1.9 MC_CamOut
° Supported Devices: AX-308E, AX-8, AX-364E
MC_CamOut deactivates the meshing between master and slave axis.
FB/FC | Instruction Graphic Expression ST Language
MC_CamOut_instance(
Slave : =,
MC_CamOut L
—{Slave ponef— |Execute @ =,
FB MC_CamOut — Execute Busyl— | Done =>,
Error |— —
EmoriD}— | BUSY =
Error =>,
ErrorlD =>);
° Inputs
Setting
: Data Value A
Name Function Type (Default Timing to Take Effect
Value)
The instruction is run when True/False
Execute Execute changes from False to BOOL (False) -
True.
° Outputs
Name Function Data Type Output Range (Default Value)
TRUE when the demeshing
Done task between master and BOOL True/False (False)
slave is completed.
Busy rTUIT]UE when the instruction is BOOL True/False (False)
Error TRUE when an error occurs. BOOL True/False (False)
Record the error code when
an error occurs. Refer to . SMC_ERROR
ErrorlD Appendix for error code SMC_ERROR (SMC_NO_ERROR)
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name

Timing for Shifting to True

Timing for Shifting to False

Done

completed.

. When the instruction CamOut is

. When Execute is False.

. If Execute is False and Done turns to
True, Done will be True for only one
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Name Timing for Shifting to True Timing for Shifting to False
scan cycle and immediately shift to
False.
Busy . When an instruction is being run. . When Error and Done are True.
Error * When an error oceurs in the . When Execute is False. (Error codes
execution conditions or input
. - are cleared.)
ErrorlD values for the instruction.

Timing Diagram

Execute

Done

Busy

Error

. Inputs/Outputs

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

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

° Function

When the slave axis is decoupled from the master axis by MC_CamOut, it moves with the sustained
velocity and the slave state is under ContinuousMotion. (irrelevant to the velocity of slave axis)

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

The axis state still remains continuous_motion, even though the slave axis is desynchronized at standstill

with velocity 0.

° Troubleshooting

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

ErrorID (Error Code) to address the problem.

° Example

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

Cam curve planning
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i
w§ |
15 S S N S (N U S S I SR I I SR SN [N [
n—f"l\
master position [u]
i I S
= ] 0 60 &0 100 120 1o 160 180 200 250 2o 3do 320

X ¥ \% A J Segment Type min(Position) max(Position) max(|Velocity]) max(|Acceleration)
0 0 1 0 0
* Poly5 0 90  1.51200000000... 0.0437803772552189...
L 9 90 0 0 0
. Paoly5 0 180 1.51200000000... 0.0437803772552188...
L4 180 180 1 0 0
* Palys 90 189.8427604... 2.33748148148... 0.10754458161865568
L 270 90 0 0 0
* Paly5 -9.84276047... 90 2.33748148148... 0.10754458161865568
360 0 1 0 0

MC_CamTableSelect_

1]

TRUE

MC_CamTableSelect
|
]

EN
SM_Drive_Virtual X —=Master

SM Drive Virtual Y -—={Slave
Cam ——|CamTable
TRUE —Execute Er
TRUE —{Feriodic CamTa
o

—MasterfAbsclute

E —{SlaveAbsolute

ENO
Done —
Busy—
Error—
rorlID—

bleID—Cam ID 1

MC_CamIn_0

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

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

Timing Diagram
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Velocity

100
Master /
0

MC_Camin

Execute

InSync

Busy

CommandAborted

EndOfProfile S | | | | | i

MC_CamOut

Execute

Done

Busy

Master State Machine | | | continuous motion(s)

standsti

svnchronized motion(6)

Slave State Machine

i
i
standstil §I l |

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

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

contindous motion(8)
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2.1.10 MC_MoveVelocity

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

movement mode and speed.

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

FB/FC Instruction

Graphic Expression

ST Language

MC_MoveVelodty

MC_MoveVelocity_instance (
Axis =,

Execute :=,

Velocity :=,

Acceleration =,

Deceleration :=,

+Axis InVelodity
1Execu.te Busy Jerk =,
FB | MC_MoveVelocity Irersion oo b Direction :=,
IDechgraliun ErrorID BufferMode =,
1lerk
-iDirection InVelocity =>,
Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
The instruction is run True/False
Execute when Execute changes BOOL -
(False)
from False to True.
: When Execute
Target velocity.
Velocity .g .y LREAL Positive or 0(0) | turns to True and
(Unit: user unit/s) Busy is False.
] Acceleration rate. - When Execute
Acceleration . o LREAL Positive(0) turns to True and
(Unit: user unit/s?) Busy is False.
, Deceleration rate. . When Execute
Deceleration . o LREAL Positive(0) turns to True and
(Unit: user unit/s?) Busy is False.
Jerk value When Execute
Jerk N ; 3 LREAL Positive(0) turns to True and
(Unit: user unit/s?) Busy is False.
3: fastest
2: current
o Specifies the direction for MC 1: positive When Execute
Direction . Direction*! ] turns to True and
servo motor rotation. 0: shortest Busy is False.
-1: negative
(current)
Specify the buffering v 0: Aborting When Execute
BufferMode behavior pattern for this MC_BUFFER_MODE 1: Buffered turns to
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. Setting Value Timing to Take
Name Function Data Type (Defauﬂ Value) E?fect
function block instruction. 2: BlendingLow | True and Busy is
3: False.
BlendingPrevious
4: BlendingNext
5: BlendingHigh
(0)
*Note:

1.  MC_Direction: Enumeration (Enum)
2. MC_BUFFER_MODE: Enumeration (Enum)

° Outputs
Name Function Data Type Output Range (Default Value)
InVelocity Wher? th_e specified target BOOL True/False (False)
velocity is reached.
Busy When Execute tumns to BOOL True/False (False)
True.
Active True when the axis is BOOL True/False (FALSE)
moving
CommandAborted | 17U when this instruction is BOOL True/False (False)
aborted
Error True when an error occurs BOOL True/False (False)
Record the error code when
an error occurs.
ErrorlD ) SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR:

Enumeration (Enum)

m  Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
. True when the specified target . When CommandAborted turns to True
InVelocity velocity is reached. «  When CommandAborted turns to True
and the target velocity is changed.
B . When Execute turns to True. . When Error turns to True.
us
y D When CommandAborted turns to True.
. «  When Error turns to True.
Active . When Execute turns to True.
e When CommandAborted turns to True.
. When this instruction is aborted . When Execute changes to False.
by another instruction. . If Execute is False and
CommandAborted | When this instruction is aborted CommandAborted turns to True, it will
because of the execution of be True for only one period and
MC_Stop instruction. immediately shift to False.
Error . When an error occurs in the « When Execute turns from True to False.
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ErrorlD

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

Timing Diagram

Execute

InVelocity

Busy

CommandAborted

Error

° Inputs/Outputs

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

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

° Function

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

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

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

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

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

In case the Execute pin changes to False after the function block is run, InVelocity of MC_MoveVelocity

will turn True when the target velocity is reached. InVelocity will remain as True, until being aborted by

other instructions.

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

. Troubleshooting

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.

63



AX-Series Motion Controller Instructions Manual Chapter 2

MC_Power 0

TRUE MC_Power

— [N ENO|——

SM Drive Virtual —=Axis status —

TREUE — Enable bRegulatorRealState —

TRUE —<bRegqulatoron bDriveStartRealState =

TRUE —|bDriveStart Busy—

Error

ErrorID|-

MC MoveVelocity 0

TRUE MC MowveVelocity
—] [N - ENO——
SM_Drive Virtual ——jAxis InVelocity—
El —{Execute Busy —
200 —vVelocity Commandaborted —
100 —Acceleration Error—
100 —{Deceleration ErrorlDi=
1 —Jerk
1 —{Direction

MC MoveVelocity 1

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

= Timing Diagram
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500 _ .
Velocity 30

' '
______________________________ [N SRR
1 T

0 ' H ' 1 '
MC_Mov eVelocity_0 : i ;

Execute

InVelocity

Busy

CommandAborted

Error

MC_Mov eVelocity_1 i § | !
Execute |

InVelocity

Busy

CommandAborted _|

Error

Axis State Machine s(andi,- o) |

continuous motion(5)

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

If Execute of MC_MoveVelocity 1 changes to True, InVelocity will change to False and
CommanAborted will change to True while MC_MoveVelocity 0 is aborted.

MC_MoveVelocity_1 will decelerate the axis to the velocity 300. When 300 is reached, InVelocity
will change to True and remain in this status as long as the velocity is not changed.

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

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

Before the axis reaches the target velocity of MC_MoveVelocity 0, Execute of MC_MoveVelocity 1
will again turn False to True and aborts MC_MoveVelocity 0. In this case, the axis decelerates again
without reaching the target velocity.
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2.1.11 MC_PositionProfile

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

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

FB/FC Instruction Graphic Expression ST Language
MC_PositionProfile_instance (
Axis: =,
TimePosition: =,
Execute : =,
MC_Positionprofile ArraySize: =,
—iAxis Done
» ) —{TimePosition Busy PositionScale: =,
FB | MC_PositionProfile = L o
—PositionScale ErroriD) Compensation: =,
—EEs Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
. Data Setting Value _—
Name Function Type (Default Value) Timing to Take Effect
The instruction is run when True/False
Execute Execute changes from False to BOOL -
(False)
True.
ArraySize Number of motion profile INT Positive or 0(0) When Execute .turns to
arrays True and Busy is False.
i, . Negative, positive | When Execute turns to
PositionScale Overall scale factor in value. LREAL or 0(1) True and Busy is False.
Overall profile Compensation . .
Compensation in value LREAL Negative, positive | When Execute .turns to
. . or 0(0) True and Busy is False.
(Unit: user unit/s)
° Outputs
Name Function Data Type Output Range (Default Value)
Done True whe_n e_x_ecutlon of path BOOL True/False (False)
planning is finished.
Busy True when the instruction is BOOL True/False (False)
CommandAborted True when the instruction is BOOL True/False (False)
interrupted.
Error True when an error occurs BOOL True/False (False)
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Refer to Appendix for error
code descriptions.

Name Function Data Type Output Range (Default Value)
Record the error code when
an error occurs.

ErrorlD . SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)

*Note: SMC_ERROR:

Enumeration (Enum)

m  Output Updating Time

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

m  Timing Diagram

Execute

Done

Busy

Command Aborted

Error
° Inputs/Outputs
. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3*' | AXIS_REF_SM3 When. Execute turns to True and
axis. Busy is False.
TimePosition Time and MC_TP_REF*? MC_TP_REF When Execute turns to True and

67




AX-Series Motion Controller Instructions Manual Chapter 2

Name Function Data Type (g‘;gﬂﬁ x::ﬂg) Timing to Take Effect
position Busy is False.
during
execution.
*Note:

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

2. MC_TP_REF: Structure(STRUCT).

. Setting Value
Name Function Data Type (Default Value)
There’s no need
to set this
Number_of_pairs variable, which INT -
has been
replaced by
InputsArraySize.
True: Absolute mode
IsAbsolute Set the.n."lode of BOOL False: Relative
position. mode
(True)
Time and
MC_TP_Array |  Positiondata ARRAY [1..100] OF SMC_TP SMC_TP*
during execution
of instruction.
*Note: SMC_TP: Structure(STRUCT).
Name Function Data Type Setting Value (Default Value)
Period of time
delta_time between position TIME Positive or O(TIME#0ms)

points

position Pos[tl.on of ’ghe LREAL Negative, positive or 0(0)
position point

° Function

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

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

° Troubleshooting

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

° Example

m  The example below describes the behavior of MC_PositionProfile instruction.
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MC PositionProfile O

b 1
LI
SM_Drive Virtual —=

TimePosition 0 —5
El —

5 —|

- g

]
0 —

MC PositionFProfile

EN . ENO——
Axis Done —
TimePosition Busy —
Execute commandaborted —
Arraysize Error—
PositionScale BrrorIDi—
Offzetc

Configure for the curve of motion profile:

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

TimePosition O.MC TP Array[l].delta time
TimePosition O0.MC TP Array[2].delta time
TimePosition 0.MC TP Array[3].delta time
TimePosition 0.MC TP Array[4].delta time
TimePcsi:ion:ﬂ.MCZTP:Ar:ay[S].delta:time

1=100;
:=180;
:=50;

:=200;

= T#15;
i= T$25;
:= T#§35;
= T#45;
1= T#55;

=—100;

Timing Diagram

Position
400
360 -

200
100 ---
0

MC_PositionProfile

Execute

Done

'
'
0
-
'
T
'
'
i
'
'
'
'
T

Busy

CommandAborted

Error

(72 S

72 S, R

3s

4s

5s

generated by the settings of delta_time and position in TimePosition.

Abosolue position.

When Execute of MC_PositionProfile is raised, the target axis moves along the curve, which is
The Setting Value of IsAbsolute is True, MC_PositionProfile plans motion curves in the mode of

Motion curve of MC_PositionProfile is generated according to the time-position data in

TimePosition. As a result of PositionScale=2, the position will be 200 after one second of
execution, position 300 after two seconds and so on. When runs after 5 second, the position

should be -200.
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2.1.12 MC_VelocityProfile

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

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

FB/FC Instruction Graphic Expression ST Language
MC_VelocityProfile_instance(
Axis: =,
TimeVelocity: =,
Execute : =,
MC_VelocityProfile ArraySize: =,
imevdoct - VelocityScale: =
FB |MC_VelocityProfile| ~ —ewate Cisienaien yScale: =,
—jAmraySize Error Compensanon: =,
—VelodtyScale ErrorID
—iDffset Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
The instruction is run when True/False
Execute Execute changes from False to | BOOL -
T (False)
rue.
ArraySize Number of motion profile INT Positive or 0(0) When Exepute turns to True
arrays and Busy is False.
. . Negative, positive | When Execute turns to True
VelocityScale Overall scale factor in value. LREAL or 0(1) and Busy is False.
Overall profile Compensation N i it When E to t 0T
Compensation in value LREAL egative, positive en Execute turns to True
. . or 0(0) and Busy is False.
(Unit: user unit/s)
° Outputs
Name Function Data Type Output Range (Default Value)
Done True whe_n e_x_ecutlon of path BOOL True/False (False)
planning is finished.
Busy True when the instruction is BOOL True/False (False)
CommandAborted True when the instruction is BOOL True/False (False)
interrupted.
Error True when an error occurs. BOOL True/False (False)
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Refer to Appendix for error
code descriptions.

Name Function Data Type Output Range (Default Value)
Record the error code when
an error occurs.

ErrorlD SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)

*Note: SMC_ERROR:

Enumeration (Enum)

m  Output Updating Time

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

m  Timing Diagram

Execute

Done

Busy

Command Aborted

Error
° Inputs/Outputs
: Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spe0|fy the AXIS_REF_SM3*' | AXIS_REF_SM3 When. Execute turns to True and
axis. Busy is False.
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Setting Value

Name Function Data Type (Default Value) Timing to Take Effect
Time and
TimeVelocity velo'C|ty MC_TV_REF*2 MC_TV_REF When. Execute turns to True and
during Busy is False.
execution.

*Note:

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

2. MC_TV_REF: Structure(STRUCT).

. Setting Value
Name Function Data Type (Default Value)
Number of pairs There’s no need to set this variable, which has INT )
—oLp been replaced by InputsArraySize.
True: Absolute
mode
IsAbsolute Set the mode of velocity. BOOL False: Relative
mode
(True)
Time and velocity data during execution of ARRAY [1..100] .
MC_TV_Array instruction. OF SMC_TV SMC_Tv
*Note: SMC_TV: Structure(STRUCT).
Name Function Data Type Setting Value (Default Value)
Period of time
delta_time between position TIME Positive or O(TIME#0ms)
points
velocity VeIo_qty of t.he LREAL Negative, positive or 0(0)
position point
° Function

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

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

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

° Example

m  The example below describes the behavior of MC_VelocityProfile.

72



AX-Series Motion Controller Instructions Manual Chapter 2

MC VelocityProfile O
MC VelocityProfile
u EN - ENO——
SM Drive Virtual ——Axis=s Done t

TimePosition 0 —=TimeVelocity Busy —

El —|Execute CommandAborted —

5 —{ArraySize Error —

1 —vVelocityScale ErrorID—
0 —offset

Configure for the curve of motion profile:

TimeVelocity 0.MC TV Array[l].delta_time := T#15;
TimeVelocity 0.MC TV Array[2].delta_time := T#25;
TimeVelocity 0.MC TV Array[3].delta_time := T#35;
TimeVelocity 0.MC TV Array[4].delta_time := T#45;
TimeVelocity 0.MC TV Arrav([5].delta_time := T#55;

TimeVelocity 0.MC TV Array[l].welocity :=100;
TimeVelocity 0.MC TV Array[2].wvelocity :=1B80;
TimeVelocity 0.MC TV Array[3].wvelocity :=530;
TimeVelocity 0.MC TV Array[4].velocity :=200;
TimeVelocity 0.MC TV Arrav[5].velocity :=-100;

m  Timing Diagram

Position

Velocity

200
180 -
100 -
50 -

-100
Acceleration

MC_VelocityProfile

Execute

Done

Busy

CommandAborte

Error

e

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

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

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

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

Similar to MC_PositionProfile, MC_AccelerationProfile is used to set time and acceleration to plan motion profiles.
However, its position points are defined by acceleration variables in MC_TV_REF.

FB/FC Instruction Graphic Expression ST Language
MC_AccelerationProfile
_instance (
Axis: =,
TimeAcceleration: =,
Execute : =,
L MC_AccelerationProfile perel Ar‘l‘aySIze =,
— TimeAcceleration Busy| .
FB | MC_AccelerationProfile B i CommendAboted AccelerationScale: =,
:gc;seeltefatlmkale ErrorlD Compensat|0n =,
Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
. Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
The instruction is run when True/False
Execute Execute changes from False to BOOL -
T (False)
rue.
Negative. positive When Execute turns
ArraySize Number of motion profile arrays INT 9 or 0’(8) to True and Busy is
False.
Negative. positive When Execute turns
AccelerationScale Overall scale factor in value. LREAL 9 or d(EI)) to True and Busy is
False.
Overall profile Compensation in Negati i When Execute turns
Compensation value LREAL egaé\:eo, (8())5' V€ | to True and Busy is
(Unit: user unit/s) False.
° Outputs
Name Function Data Type Output Range (Default Value)
Done True when execution of path BOOL True/False (False)
planning is finished.
Busy True when the instruction is BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)
CommandAborted '_I'rue when the instruction is BOOL True/False (False)
interrupted.
Error True when an error occurs. BOOL True/False (False)
Record the error code when
an error occurs.
ErrorlD . SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR:

Enumeration (Enum)

= Output Updating Time

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

m  Timing Diagram

Execute

Done

Busy

Command Aborted

Error

° Inputs/Outputs
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. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3*' | AXIS_REF_SM3 When Exepute turns to True
axis. and Busy is False.
Time and
TimeAcceleration accelgratlon MC_TA_REF*2 MC_T _REF When Exepute turns to True
during and Busy is False.
execution.

*Note:

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

2. MC_TA_REF: Structure(STRUCT).

Setting Value

Name Function Data Type
o (Default Value)

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

True: Absolute mode
IsAbsolute Set the mode of acceleration. BOOL False: Relative mode
(True)

Time and acceleration data ARRAY [1..100] OF

MC_TA_Array during execution of 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 or O(TIME#0ms)

points

acceleration Accelgrgtlon qf the LREAL Negative, positive or 0(0)
position point

° Function

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

m  MC_MoveSuperimposed cannot add a specific distance to an existing motion of MC_ AccelerationProfile.
° Troubleshooting

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

. Example

m  The example below describes the behavior of MC_AccelerationProfile.

76



AX-Series Motion Controller Instructions Manual Chapter 2

MC AccelerationProfile 0

; MC AccelerationFrofile
{ H EN ENO|—
SM Drive Virtual —SAxis Done —
TimeAcceleration_0 —=TimeAcceleration Busy —
El — Execute CommandAborted —
5 —ArraySize Error —
1 —AccelerationScale ErroriD-
0 —o0ffset

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;
TimeRAcceleration 0.MC_TA Array([2].acceleration:=1B0;
TimeAcceleration 0.MC_TA Array([3].acceleration:=50;
TimeAcceleration 0.MC TA Array(4].acceleration:=200;
TimeAcceleration 0.MC TA Array([3)].acceleration:=-100;
Timing Diagram
Position

Velocity

Acceleration

MC_AccelerationProfile

Execute

Done

Busy

CommandAborted

Error

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

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

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

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

MC_Jog enables an axis to be moved forward or backward.

FB/FC Instruction Graphic Expression ST Language
MC_Jog_instance (
Axis : =,
JogForward: =,
WC Jop JogBackward: =,
— Axis - Busy Velocity : =,
— JogForward CommandAbaorted Acceleration : =
— JogBackward E E
FB MC_Jog ~veocty eodd- | on =
Bl i eceleration : =,
— Deceleration Jerk : =,
—Jerk
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
. Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
JogForward changes True/False
JogForward | ¢ FALSE to TRUE. | BOOL (False) -
JogBackward True/False
JogBackward | changes from FALSE BOOL (False) -
to TRUE
The target velocit
Velocity . get v : ity LREAL Positive or 0(0) When. Execute turns to True and
(Unit: user unit/s) Busy is False.
Acceleration rate.
Acceleration i ! ) LREAL Positive(0) When. Execute turns to True and
(Unit: user unit/s?) Busy is False.
Deceleration rate.
Deceleration , , LREAL Positive(0) | wnen Execute tums to True and
(Unit: user unit/s?) Busy is False.
Jerk Jerk value. LREAL Positive(0) When Execute turns to True and
(Unit: user unit/s3) Busy is False.
° Outputs
Name Function Data Type Output Range (Default Value)
Busy Lrﬁe when the instruction is BOOL True/False (False)
CommandAborted ;rt‘;‘irn"gt‘zg the instruction is BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)
Error True when an error occurs. BOOL True/False (False)
Record the error code when
an error occurs.
ErrorlD . SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions

*Note: SMC_ERROR:

Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
e When Error turns to True.
«  When CommandAborted turns to
B True when JogForward or True.
usy JogBackward turns to True. «  When status is standstill and there’s
no complementarity between the
status of JogForward and
JogBackward.
CommandAborted True when the instruction is When JogForward and JogBackward
interrupted. shift to False.
Error When an error occurs in the When JogForward and JogBackward
execution conditions or input values . :
ErrorlD for the instruction shift to False.( Error code is cleared)

° Inputs/Outputs

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

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

function blocks.

° Function

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

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

m  When changing the direction, MC_Jog will reread the Input parameter settings to perform Jog operation.
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JogForward
JogBackward
Busy 5 |
i continuous motion(5) ; i i discrete motion(4)
standstill(3) f :|_| :I—i
State Machine
Velocity I ‘

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

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

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

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

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

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

° Troubleshooting

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

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

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

FB/FC | Instruction Graphic Expression ST Language
MC_Gearln_instance (
Master :=,
Slave =,
Execute :=,
i RatioNumerator :=,
MC_GearIn RatioDenominator :=,
—[Moster InGear [~ | A cceleration =,
— Slave Busy— .
— Execute CommandAborted|— | Deceleration :=,
FB MC Gearln |— RatioMumerator Error f— | Jerk :=,
- — RatioDenominator ErrorlD [~ | BufferMode =
—Acceleration InG = ’
— Deceleration nsear ==,
— Jark Busy =>,
Active =>,
CommandAborted =>,
Error =>,
ErrorlD =>
)
° Inputs
. Setting Value _—
Name Function Data Type (Default Value) Timing to Take Effect
The instruction
is run when True/False
Execute Execute BOOL -
(False)
changes from
False to True.
Gear ratio
. numerator* Negative, When Execute turns to
RatioNumerator between master DINT positive or 0(1) True and Busy is False.
and slave axis.
Gear ratio
. W
RatioDenominator denominator UDINT Positive(1) When Execute .turns to
between master True and Busy is False.
and slave axis
Acceleration
rate.
Acceleration . LREAL Positive(0) When Execute .turns to
(Unit: user True and Busy is False.
unit/s?)
Deceleration
rate.
Deceleration : LREAL Positive(0) | When Execute turns to
(Unit: user True and Busy is False.
unit/s?)
Jerk Jerk value. LREAL Positive(0) When Execute turns to

81



AX-Series Motion Controller Instructions Manual

Chapter 2

Setting Value

for this function
block
instruction.

BIendingI.Drevious
4: BlendingNext
5: BlendingHigh

Name Function Data Type (Default Value) Timing to Take Effect
(Unit: user True and Busy is False.
unit/s®)
0: Aborting
Specify the 1: Buffered
buffering 2: BlendingLow
i 3: When Execute turns to
BufferMode | oehaviorpattern |\~ g ,rrep MODE™

True and Busy is False.

)

*Note:

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

2. MC_BUFFER_MODE: Enumeration (Enum)

° Outputs
Name Function Data Type Output Range (Default Value)
InGear True if the meshing was BOOL True/False (False)
successful
Busy True when the instruction is BOOL True/False (False)
Active True when the axis is BOOL True/False (FALSE)
moving
CommandAborted | 17U When the instruction is BOOL True/False (False)
interrupted
Error True when an error occurs BOOL True/False (False)
Record the error code when
an error occurs.
ErrorlD SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)

Refer to Appendix for error
code descriptions

*Note: SMC_ERROR:

Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
« When the slave axis reaches the e When Errorturns to True.
target velocity and the meshing is «  When CommandAborted turns to
InGear successful. True.
« When the gear ratio changes.
+  When the meshing is processed. »  When Errorturns to True.
Busy «  When CommandAborted turns to
True.
o When Errorturns to True.
Active «  When Execute turns to True. «  When CommandAborted turns to

True.
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Name Timing for Shifting to True Timing for Shifting to False
e When MC_GearQOut is run. »  When Execute changes to False.
e True when the instruction is aborted | « If Execute is False and
by another function block. CommandAborted turns to True,
CommandAborted C dAborted will be True f
«  When this instruction is aborted ommandAborted will be True Tor
because of the execution of on_Iy one scan cycle and immediately
MC_Stop instruction. shift to False.
Error » When an error occurs in the «  When Execute turns from True to
execution conditions or input values :
. ; False. (Error Code is cleared)
ErrorlD for the instruction.

Timing Diagram

Execute

InGear

Busy

CommandAborted

Error

i

. Inputs/Outputs

i Setting Value A
AED Function Data Type (Default Value) Timing to Take Effect
Specifies the
Master master axis AXIS_REF_SM3* | AXIS_REF_SM3 When. Execute turns to True and
Busy is False.
number.
Specifies the
Slave slave axis AXIS_REF_SM3* AXIS_REF_SM3 When_ Execute turns to True and
number. Busy is False.

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

° Function

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

Execute

InGear

Busy

CommandAborted

Error

Velocity
1000

Master ™ ---oemmemeeeeeeo
0 L :
Slave ¢ B

m  After the gear relation is established, slave axis will follow master axis to move at the given
proportional relationship to accomplish the synchronized control of master and slave axis. Master and

slave axis could be real or virtual axis or the external encoder master axis.
¢ RatioNumerator, RatioDenominator

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

Velocity

2000 === === looooooooooog

/ Master

Ratio Numerator: Ratio Denominator = 2:1

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

Velocity

Slave

-1000

Ratio Numerator: Ratio Denominator = -2:1

. Troubleshooting

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

ErrorlD (Error Code) to address the problem.
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2.1.16 MC_GearOut

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

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

FB/FC Instruction Graphic Expression ST Language
MC_GearOut_instance (
I Slave : =,
MC_GearQut
—Slave a Done Execute : =,
FB MC_GearOut — Execute Busy Done =>,
Error [~
ErrorlD Busy =>,
Error =>,
ErrorlD =>);
. Inputs
Name Function Data Type (gte;:ta:ﬂlgt x::ﬂg) Timing to Take Effect
The instruction is run when True/False
Execute Execute changes from BOOL (False) -
False to True.
° Outputs
Name Function Data Type Output Range (Default Value)
True when the gear
Done disconnection is BOOL True/False (False)
completed.
Busy True when the instruction BOOL True/False (False)
is run.
Error True when an error BOOL True/False (False)
occurs.
Record the error code
when an error occurs.
ErroriD i SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
«  When Execute changes to False.
Done «  When the gear disconnection is «  If Execute is False and Done turns to
completed. True, Done will be True for only one scan
cycle and immediately shift to False.
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Name Timing for Shifting to True Timing for Shifting to False
When Error turns to True.
When Done turns to True.
Busy «  When Execute changes to True. When Error turns to True.
Error e When an error occurs in the
execution conditions or input When Execute turns from True to False.
ErrorlD values for the instruction. (Error (Error Code is cleared)
Code is recorded)

m  Timing Diagram

Execute

Done

Busy

Error

. Inputs/Outputs

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

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

function blocks.

° Function

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

Execute

Slave State Machine

MC_GearOut

Done

Busy

Error

i
|
Synchronized motion(6: ;

Continuous_motion(5)

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

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

after modifying the

parameters while gear is
running

Builds gear relation

Rebuilds gear relation after
disconnecting the gear

MC_Power
L J
MC_Gearln
¥
MC_GearQOut

Disconnects gear relation

relation

’

° Troubleshooting

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

ErrorID (Error Code) to address the problem.

. Example

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

related instructions.

MC_GearIn 0O

MC MoveVelocity 0

‘ MC_MoveVeloeity
EN ENO}——

MC_GeaxIn
| — e ENO
SM Drive Virtual X -—{Master InGear —
SM_Drive Virtual Y -—=Slave Busy —

—Execute CommandAborted |-
2 —RatioNumerator Error -
1 —RaticDenominator ErrorID

1000 — Acceleration
1000 —Deceleration
0 —Jerk

MC Gearout_0
MC_GeazOut
ENOp}—
Done —
Busy —
Error
Erroribp—

———k&n
SM_Drive Virtual Y -—{Slave

—Execute

MC_Stop_0
MC_Stop

i ——en ENC

SM_Drive Virtual X —=lAxis Done

—Execute Busy
Erzror

ErrorID

300 —Deceleration
1} 1Jerk

SM Drive Virtual X

Axis InVelocity —
Execute Busy —
Velocity CommandAborted —
Acceleration Error—
Deceleration ErrorID—
Jerk

Direction

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

¢ When Execute of MC_MoveVelocity changes to True, master axis starts to move.
¢ When M1 Execute of MC_Gearln changes to True, the slave axis starts to catch the master axis.
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¢ If the velocity of salve axis reaches doubled master axis’ velocity (RatioNumerator:
RatioDenominator = 2: 1), InGear of MC_Gearln will change to True. After the master axis is
synchronized with slave axis, the state of slave axis turns to Synchronized Motion.

¢ When Execute of MC_Stop changes to True, the master axis starts to decelerate. At the same time,
the slave axis also decelerates based on the gear ratio.

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

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

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

specified location.

FB/FC Instruction

Graphic Expression

ST Language

MC_GearlnPos_instance (

Master : =,
Slave : =,
Execute : =,
RatioNumerator : =,
MC_GearInPos RatioDenominator : =,
—;:rt:f Jtﬁ:ﬂi MasterSyncPosition : =,
— Execute Bus: ”
FB MC GearInPos —Rat?ol:lmwfa_mr Cm1mand.ﬁborm; S|aVeSynCPOSIt|0n s
- oo ol i MasterStartDistance : =,
— SlaveSyncPosition H -
i s it AvoidReversal : =,
— AvoidReversal StartSync =>
InSync =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
° Inputs
. Data Setting Value _—
Name Function Type (Default Value) Timing to Take Effect
The instruction is run
Execute when Execute BOOL True/False }
changes from False (False)
to True.
Gear ratio
. numerator* between Negative, positive or | When Execute turns to
RatioNumerator master and slave DINT o(1) True and Busy is False.
axis.
Gear ratio
RatioDenominator denominato UDINT Positive or 0(1) When Execute Furns to
between master and True and Busy is False.
slave axis:
Master Position at . o
MasterSyncPosition which the axes are LREAL Negatlveo, gosmve or ¥_Vhen Ege;ute _tur'?sl to
synchronized. 0) rue and Busy is False.
Slave Position at . .
SlaveSyncPosition which the axes are LREAL Negatlveo, Sosmve or ¥_Vhen E()j(e;ute .t“rpsl to
synchronized. (0) rue and Busy is False.
Master Distance for . .
MasterStartDistance synchronization LREAL Negative, positive or | When Execute turns to

procedure.

0(0)

True and Busy is False.
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. Data Setting Value _—
Name Function Type (Default Value) Timing to Take Effect
AvoidReversal Reversal is not BOOL True/False (False) When Execute Furns to
allowed. True and 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)
StartSync True whep the BOOL True/False (False)
synchronization starts.
True when the
InSync synchronization is BOOL True/False (False)
ongoing.
Busy frue when the instruction BOOL True/False (False)
CommandAborted .Tn.Je when the instruction BOOL True/False (False)
is interrupted.
Error True when an error occurs. BOOL True/False (False)
Record the error code
hen an error occurs.
ErrorID W i ! SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR:

Enumeration (Enum)

m  Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
«  When master axis travels to the When InSync turns to True.
StartSync -
start position. When Error turns to True.
L When CommandAborted turns to
«  When the synchronization between
InSync master and slave axis is completed True.
' When Error turns to True.
When CommandAborted turns to
Busy o  After the synchronization begins. True.
When Error turns to True.
e« When MC_GearOut is run. When Execute changes to False.
» True when the instruction is aborted If Execute is False and
CommandAborted by another function block. CommandAborted turns to True,
«  When this instruction is aborted CommandAborted will be True for
because of the execution of only one scan cycle and immediately
MC_Stop instruction. shift to False.
Error » When an error occurs n the When Execute turns from True to
execution conditions or input values ;
. - False. (Error Code is cleared)
ErrorlD for the instruction.

m  Timing Diagram
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Execute

StartSync ’7

InSync

Busy :

CommandAborted

Error

. Inputs/Outputs

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

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

° Function

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

m |t's a must to ensure an appropriate parameter settings of sync position if both master and slave axis
are working under Finite mode. Supposed the master and slave axis moving in the positive direction, if
the master axis position missed the StartSync position, the gear will not be able to run normally.
Therefore, it is suggested to set the master and slave axis operating under Modulo mode.

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

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

. Troubleshooting

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

° Example

m  The following example describes the corresponding motion state throughout the gear operation via
MC_GearlnPos-related instructions.
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MC_MoveVelocity 0 MC_GearInPos_0
MC MoveVelocity MC_GearInPos
1| EN ENO EN ENO——

SM Drive Virtual X —=Axis InVelocity [ SM_Drive Virtual X —={Master StartSync—
—|Execute Busy — SM Drive Virtual Y —={Slave Insyne —
300 —Velocity CommandAborted — —Execute Busy —
2000 —Acceleration Error [ 1 —{RatioNumerator CommandAborted
2000 —Deceleration ErrorID 1 —RatioDencminator Error —
0 —Jerk 180 —MasterSyncPosition ErrorID—

1 —Direction 50 —{SlaveSyncPosition

50 —|MasterStartDistance
FALSE —AvoidReversal

MC_Gearout_0

MC_GearOut
1o EN ENO——
SM Drive Virtual ¥ -—Hslave Done —
—Execute Busy —
Error—
ErrorID

m  Timing Diagram
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MC_MoveVelocity
Execute

InVelocity

Busy

CommandAborted

Error

MC_GearinPos

Execute
StartSync §

InSync

Busy

CommandAborted E

Error

MC_GearOut

Execute

Done

Busy

Eror

5 continucus motions

Master_StateMachine
standstil3 : i
| svnchronized mofion(s)

Slave_StateMachine confinucus moti
standstill(3)

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

¢ When Execute of MC_GearlnPos turns to True, it's waiting for master axis to reach StartSync
position.

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

¢ When both master and slave axis reach the synchronization position, Outputs/nSync of
MC_GearlInPos turns to True and OutputsStartSync changes to False.
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¢ When Execute of MC_GearOut turns to True, the master and slave axis move asynchronously,
entering Continuous Motion state.
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2.1.18 MC_Phasing

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

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

FB/FC

Instruction

Graphic Expression

ST Language

MC_Phasing_instance (
Master : =,

Slave : =,
Execute : =,
MC_Phasing PhaseShift : =,
— Master Done f— .
—Slave Busyl— Velocity : =,
— Execute CommandAborted— Acceleration : =
FB MC_Phasing — PhaseShift Error— R
- —Velodty ErrorlD - Deceleration : =,
—Acceleration .=
— Deceleration Jerk @ =,
—Jerk Done =>,
Busy =>,
CommandAborted =>,
Error =>,
ErrorlD =>);
. Inputs
Setting Value
Name Function Data Type (Default Timing to Take Effect
Value)
The instruction is run when True/False
Execute Execute changes from False to BOOL -
(False)
True.
PhaseShift Phase shift amount betyvgen LREAL Nggatlve, When Exe_cute turns to True
master and slave axis positive or 0(0) | and Busy is False.
The max velocity of the phase
Velocity shift amount LREAL Positive or 0(0) When Execute turns to True
. . and Busy is False.
(Unit: user unit/s)
The max acceleration of the When E tot 0T
Acceleration phase shift amount LREAL Positive(0) en Execute turns to True
. . and Busy is False.
(Unit: user unit/s?)
The max deceleration of the When E fot 0T
Deceleration phase shift amount LREAL Positive(0) en Execute turns to True
. . and Busy is False.
(Unit: user unit/s?)
The max Jerk value of the
Jerk phase shift amount LREAL Positive(0) When Execute turns to True

(Unit: user unit/s®)

and Busy is False.

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

Outputs

96




AX-Series Motion Controller Instructions Manual

Chapter 2

Name

Function Data Type

Output Range (Default Value)

Done

True when phasing
operation is
completed.

BOOL

True/False (False)

Busy

True when the

. L BOOL
instruction is run.

True/False (False)

CommandAborted

True when the
instruction is
interrupted.

BOOL

True/False (False)

Error

True when an error
occurs.

BOOL

True/False (False)

ErrorlD

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

SMC_ERROR*

SMC_ERROR (SMC_NO_ERROR)

*Note: SMC_ERROR: Enumeration (Enum)

m  Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
When Execute changes to False.
; P If Execute is False and Done turns to
. When the phasing operation is
Done completedp gop True, Done will be True for only one
' scan cycle and immediately shift to
False.
When Error turns to True.
Busy . When the phasing operation is run. When CommandAborted turns to
True.
«  When this instruction is aborted by When Execute changes to False.
another instruction with the Buffer If Execute is False and
CommandAborted Mode se.t t? Abortllng.. CpmmandAborted turns to 'I_'rue, it
«  When this instruction is aborted will be True for only one period and
because of the execution of immediately shift to False.
MC_Stop instruction.
Error * When an error occurs n the When Execute turns from True to
execution conditions or input values ;
. - False. (Error Code is cleared)
ErrorlD for the instruction.

m  Timing Diagram
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Execute

Done

Busy

Command Aborted

Error
. Inputs/Outputs
. Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
Master Specifies the AXIS_REF_SM3* AXIS_REF_SM3 When' Execute turns to True and
master axis. Busy is False.
Slave Specifies .the AXIS_REF_SM3* AXIS_REF_SM3 When_ Execute turns to True and
slave axis. Busy is False.

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

° Function

m When Execute turns to True and the master-slave axis relation is established, the slave axis will shift
the phase by planning a smooth curve. 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.

m  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 : - .

4
continuous motion(5)

Master State Machine

synchronized motion(8)

Slave State Machine

standstill(3)

m  MC_Phasing can be used when the state is not under Synchronized motion.
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¢ When MC_Phasing is run, the state of slave axis will remain as Synchronized motion.

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

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

° Troubleshooting

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

. Example

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

operation.
MC_GearIn_0 MC_MoveVelocity 0
MC GearIn MC_ MoveVelocity
EN - ENO EN - ENO——
SM_Dr‘LUE_Vlrt';El_K —=Master InGear — SM_Drive Virtual X —Axis InVelocityt
SM Drive_Virtual ¥ -—Sslave Busy — —Execute Busy—
—Execute CommandAborted — 100 —velocity CommandAborted —
1 —RatioNumerator Error |- 100 —Acceleration Errori
1 —RaticDenominator ErrorID|- 100 —|Deceleration ErrorID—
1000 —Acceleration 0 —Jerk
1 —Deceleration 1 —|Direction
0 —Jerk
MC_Phasing_0
MC_Phasing
EN B ENO——
SM_Drive Virtual X —=iMaster Done |
SM_Drive_virtual Y —={slave Busy —
—Execute CommandAborted —
-100 —{Phaseshift Error
500 —Velocity ErrorID —
500 —Acceleration
500 —{Deceleration
0 —Jerk

m  Timing Diagram
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MC_MoveVelocity

Execute

Invelocity

Command Aborted

MC_Gearin

Execute

InGear

Busy

Command Aborted

MC_Phasing

Execute

Done

Busy

Position
Master
Slave

Velocity

Master . /\

Slave 7 -
0 I

continuous motion(5)

Master State Machine

synchronized motion(8)

Slave State Machine

standstill(3)

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

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

¢ When the slave axis reaches the specified value, Done of MC_Phasing turns to True and the Busy
output is reset.
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2.2 Administrative Motion Control Instructions

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

2.2.1 MC_Power

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

MC_Power enables or disables the specific axis.

FB/FC | Instruction Graphic Expression ST Language
MC_Power_instance(
Axis : =,
Enable : =,
MC_Power bRegulatorOn: =,
—Axis Status . .=
— Enable bRegulatorRealState— bDriveStart : =,
FB MC_Power | —bRegulatorOn bDriveStartRealState Status =>,
— bDriveStart E?_:';: bRegulatorRealState =>,
ErrorlD bDriveStartRealState =>,
Busy =>,
Error =>,
ErrorlD =>);
° Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
The instruction is run when
Enable Execute changes from False BOOL True/False (False) | -
to True.
Only when
bRegulatorOn Enables the power BOOL True/False (False) Enable=True.
bDriveStart Controls the QuickStop BOOL | True/False (False) | ONlY when
mechanism. Enable=True.
° Outputs
Name Function Data Type Output Range (Default Value)
The specific axis is ready to be
Status moved by the function biocks. BOOL True/False (False)
bRegulatorRealState | The power is turned ON. BOOL True/False (False)
bDriveStartRealState Quick stop fqnctlon is applicable BOOL True/False (False)
on the device.
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Name Function Data Type Output Range (Default Value)
Busy Function block is operating. BOOL True/False (False)
Error Errors occur in function block. BOOL True/False (False)
Record the error code when an
. * SMC_ERROR
ErrorlD error occurs. Refer.to Appendix for | SMC_ERROR (SMC_NO_ERROR)
error code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

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

m  Timing Diagram

bRegulatorOn

Enable

bDriveStart

Busy

Status

bRegulatorRealStatus

bDriverStartStatus

° Inputs/Outputs
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: Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis Specify the axis. AXIS_REF_SM3* AXIS_REF_SM3 When Enable turns to True.

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

° Function

m  When Enable is True, bRegulatorOn and bDriveStart are effective.

m  When Enable, bRegulatorOn and bDriveStart are True. Status turns to True and nAxisState turns to
Standstill.

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

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

m  Timing Diagram

standstill(3)

. topping(2
nAxisState STopET
power off(0)

Enable

bRegulatorOn

bDrive Start

Busy

Status

bRegulatorRealStatus

bDriverStartStatus

. Troubleshooting

n If an error occurs during the execution of the instruction or the axis is in an Errorstop state, Error

turns to True and the axis will be decelerated to a stop. You can refer to ErrorlD (Error Code) to
address the problem.

. Example:

m  Example1: The following example explains the movement of a moving axis when bRegulatorOn of
MC_Power turns to False.
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MC_Fower_0
TRUE MC Power
Nl EN a ENO——
SM Driwve ETC Delta ASDR A2 —Anxis Status [~
—Enable bBRegulatorRealState —
—bRegulatorin bDriveStartRealState —
—|bDriveStart Busy —
Error —
ErrorID—

MC_MoveVelocity_0

1RUE MC MoweVelocity
Nl EN a ENO——
SM_Driwve ETC Delta ASDA A2 —Hnxis InVelocity [~
—Execute Busy —
1 —|WVelocity CommandAborted —
10 —Rcceleration Error —
10 —Deceleration ErrorID [~
0 —Jerk
1 —|Directicn

m  Timing Diagram

Position
0

Velocity
0

Acceleration —|
0

MC_Power
Enable

bRegulatorOn

bDriveStart

LLL

Status

bRegulatorRealState

bDriveStartRealState

MC_MoveVelocity

Execute

InVelocity

Busy

Command Aborted

Error

continuous motion(5)

State Machine Hereml

errorstop(1)

¢ Shift bRegulatorOn of MC_Power from True to False while the axis is moving to stop the axis
immediately.

¢ At the same time, an error of SMC_REGULATOR_OR_START_NOT_SET(20) occurs in
MC_MoveVelocity and the axis state directly switches from continuous_motion to errorstop.
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m  Example 2: Continue with example 1. The following example explains the movement of a moving axis
when bDriveStart of MC_Powers turns to False.

m  Timing Diagram

Position

Velocity /
0
Acceleration |_|
0 1

MC_Power
Enable

bRegulatorOn

bDriveStart

Status

bRegulatorRealState

bDriveStartRealState

MC_MoveVelocity

Execute

InVelocity

Busy

Command Aborted

Error

continuous motion(5)

i standstil®) _
State Machine stopping(2)

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

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

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

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

FB/FC Instruction Graphic Expression ST Language
MC_SetPosition_instance(
Axis : =,
- Execute : =,
g MC_SetPosition | Position : =,
xis Dane
FB MC_SetPosition —{Execute Busy Mode : =,
— Position Error
—Mode ErrorlD Done =>,
Busy =>,
Error =>,
ErrorlD =>);
° Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
The instruction is run when True/False
Execute Execute changes from False to BOOL -
T (True)
rue.
Axi i .
Position XIS P?Sl on . LREAL P93|t|ve, When Exepute turns to True
(User-defined unit) negative, or 0 (0) | and Busy is False.
Specify relative position (True) True/False When Execute turns to True
Mode o BOOL .
or absolute position(False) (False) and Busy is False.
° Outputs
Name Function Data Type Output Range (Default Value)
Done True_ \(\/he_n finishes coordinate BOOL True/False (False)
modification.
Busy True'when the instruction is BOOL True/False (False)
running.
Error True when an error occurs. BOOL True/False (False)
Record the error code when an
error occurs.
ErrorlD ) SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time
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Name Timing for Shifting to True Timing for Shifting to False
When Execute turns from True to False.
«  When the modification to coordinate is If Execute is Ealse and Done turns to
Done True, Done will be True for only one
completed. . - .
scan cycle and immediately shift to
False.
o When Done turns to True.
Busy « When Execute is triggered to be True. When Error turns to True.
Error * When an error occurs in the execution When Execute turns from True to False.
conditions or input values for the .
ErrorlD instruction (Error Code is cleared)
° Timing Diagram
Execute
Done
Busy
Error
° Inputs/Outputs
. Setting Value -
Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3* AXIS_REF_SM3 When. Execute turns to True and
axis. Busy is False.

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

function blocks.

° Function

m  When configuring the parameters of axis position via MC_Position, there’s no displacement made by

the axis itself but instead, only the coordinate system moves.

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

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

. Troubleshooting

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

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

HC_J:-!I-:: veAbsolute B 1]

E MC Movelbsolute
1 EN B ENO|—

SM Driwve Virtual —=Axis Done —
El —|Execute Busy —
5000 —Position Commandaborted —
1000 —Velocity Error —
B00 —Acceleration ErrorID—

500 —Deceleration

5000 —Jerk
1l —Direction

MC SetPosition 0

E MC SetPeosition
a EN ENO——
SH_Dr-i.vE_‘i.?i.rtual —Axis Done —
E2 —Execute Busy r—
1000 —Position Error—
-, —{Mode ErrorlID

° Timing Diagram

6000

e e k-
Position 2q3z
0

Velocity

MC_MoveAbsolute

Execute

Done

Busy

CommandAborted

MC_SetPosition

Execute

Done

Busy

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

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

¢ Done is True when the execution of MC_MoveAbsolute is completed and the current position will
be at 6000. At this time, MC_MoveAbsolute still moves to 5000 on the old coordinate system, which
will become 6000 after the coordinate adjustment.
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m  Example 2: Demonstrate the condition of executing MC_MoveAbsolute while using MC_SetPosition to
change the coordinate system under absolute mode.

MC SetPosition O

TRUE MC SetPosition
EN ENO——
5SM Driwve Wirtual —Haxis Done [~
—Execute Busy —
1000 —Position Error —
FALSE —{Mode ErrorID —

MC Movelbsolute O

TRUE MC MowveAbsolute
EN - ENO——

SM Driwve Wirtual —Anxis Done [~
—Execute Busy —
5000 —Position Commandiborted —
1000 —Velocity Error —
B00 —Acceleration ErrorID—

300 —{Deceleration

53000 —Jerk
1 —Directicn

m  Timing Diagram

. 2123 .
Position g
0

Velocity

MC_MoveAbsolute

Execute

Dane

Busy

CommandAborted

MC_SetPosition
Execute

Done

Busy

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

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

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

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

MC MoveRelative 0

TRUE MC MoveRelative
01 EN B ENO|——
SM Drive Virtual —SAxis Done [
—Execute Busy —
3000 —Distance Commandiborted —
1000 —(Velocity Error
BOQ} —jAcceleration ErrorID —
300 —Deceleration
5000 —Jerk

MC SetPosition 0O

TRUE MC SetPosition
EN ENO——

SM Drive Virtual —Anxis Done [~

—|Execute Busv [~

1000 —Position Error —

TRUE Mode ErrorID —

. Timing Diagram
8000

iy 375
Position gyps o LIl
0

Velocity

MC_MoveRelative

Execute

Done

Busy

CommandAborted

MC_SetPosition

Execute

Done

Busy

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

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

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

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

MC_ReadParameter reads a value of a specific axis parameter.

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

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time
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Name Timing for Shifting to True Timing for Shifting to False
° When Enable is triggered to True. ° When Enable turns from True to False.
Valid
° When the parameter to read exists. ° When Error is rising edge.
° When Enable is triggered to True. ° When Enable turns from True to False.
Bus
y ° When the parameter to read exists. ° When Error is rising edge.
Error . When an error occurs in executing | e When Execute turns from True to False.
conditions or input values. (Error Code is cleared)
ErrorlD
. When Valid is True and there're | o When Valid is False and stops
Value . .
ongoing updates. updating.

. Timing Diagram

Enable

Valid

Busy

Error

Value

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

° Inputs/Outputs

Name Function Data Type Sz x::::)(Default Timing to Take Effect
Axis Specify the axis. AXIS_REF_SM3* AXIS_REF_SM3 When Enable is True.

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

function blocks

° Function

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

*

*

*

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

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

The input ParameterNumber must contain the data length of the index and the subindex. Refer to

the following formula:

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

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

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

ErrorID (Error Code) to address the problem.

° Example

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

MC_ReadParsmeter_ 0

TRUE
i}

SM_Drive ETC_Delta_ ASDA_AZ

MC_ReadParameter

Valid

ParameterNumber ParameterNumber

—-73425320 Error
ErrorID

Value

1.26E+05 »

TRUE

il

+/|ffusiDatalength : Number of bytes (1,2,4)

ParameterNumber

:= - DWORD_TO_DINT (SHL(TO_DWORD (4) ,

EXECUTE

to be written.

24)+ SHL(TO_DWORD(16$6064),

B) + 0):

m  |nput the data length, index, and subindex of the object to the above formula and you'll get the

ParameterNumber, which should be entered into the ParameterNumber input. After that, whenever the

FB MC_ReadParameter is run, it will visit the object dictionary specified by the drive and return the

values.

m  The following figure shows the information related t

0 object parameters 0x6064.

Object 6064y: 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 =4y - PUU
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2.2.4 MC_WriteParameter

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

MC_WriteParameter writes a value to a specific parameter.

FB/FC Instruction Graphic Expression ST Language
MC_WriteParameter_instance(
Axis : =,
Execute : =,
i MC_WriteParameter ool ParameterNumber : =,
FB | MC_WriteParameter —Execute Busy Value : =,
- — ParameterNumber Error
—Value ErrorlD Done =>,
Busy =>,
Error =>,
ErrorlD =>);
° Inputs
Data Setting Value
Name Function T (Default Timing to Take Effect
ype
Value)
Execute Run the function block. BOOL True/False -
(False)
Positive,
ParameterNumber Number of the' DINT negative, or 0 When Exe_cute turns to True
parameters to be written. 0) and Busy is False.
. Positive,
Value Value to be written to the LREAL negative, or 0 When Exe_cute turns to True
parameter. 0) and Busy is False.
° Outputs
Name Function Data Type Output Range (Default Value)
Done | [Tueifthe valueis written BOOL True/False (False)
successfully.
Busy grL_Je when the function block is BOOL True/False (False)
eing run.
Error True when an error occurs. BOOL True/False (False)
Record the error code when an
€error occurs.
ErrorID . SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

m  Output Updating

Time
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Name Timing for Shifting to True Timing for Shifting to False
Done «  When the value is written successfully. * \évarl]:g Execute tums from True to
« When Execute is triggered to be True. e When Done turns to True.
Busy «  When the value is being written to the parameter. | «  When Error turns to True.
Error | . \When an error occurs in the execution conditions | «  When Execute turns from True to
ErrorlD or input values for the instruction. False. (Error Code is cleared)

Timing Diagram

Execute

Done

Busy

Error

° Inputs/Outputs

Name

Setting Value

Function Data Type (Default Value)

Timing to Take Effect

Axis

Specify the

. AXIS_REF_SM3* AXIS_REF_SM3
axis. - - - -

Busy is False.

When Execute turns to True and

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

° Function

How to use MC_ReadParameter to read the parameter values of the desired object with its parameter

number in EtherCAT Object Dictionary:

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

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

¢ The input ParameterNumber must contains the data length of the index and the subindex. Refer to

the following formula:

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

To write the value to the parameter, you'll need to input the parameter number of AXIS_REF_SM3(FB)

to ParameterNumber.

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

° Troubleshooting

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

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

TRUE EXECUTE

+

//fusiDatalength : Number of bytes (1,Z,4) to be written.

ParameterNumber := - DWORD TO DINT (SHL(TO DWORD (1), 24)+ SHL(TO_DWORD({16%#6060), B) + 0):

MC WriteParameter 0

TRUE
5M_Driwve ETC Delta ASDA AZ Rxis
Execute
ParameterNumber Error
Value ErrorID

MC WriteParameter

-23053248

ParameterNumber

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

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

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

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

MC_ReadBoolParameter reads the value of a specific Boolean parameter.

FB/FC Instruction Graphic Expression ST Language
MC_ReadBoolParameter_instance(
Axis : =,
Enable : =,
| MC_ReadBoolParameter vl ParameterNumber : =,
FB | MC_ReadBoolParameter mELS i EE??]ZS : Valid =>,
Value BuSy =>,
Error =>,
ErrorID =>,
Value =>);
° Inputs
Setting Value
Name Function Timing to Take Effect
Type (Default Value) g
Enable Run the function BOOL True/False (False) | -
block.
Number of the Positive. negative When Enable turns from
ParameterNumber specific Boolean DINT or,O (0% ’ False to True.
parameters
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to
Valid read exists and can be further BOOL True/False (False)
processed.
Busy | /1@ Wwhen the function block BOOL True/False (False)
is being run.
Error True when an error occurs. BOOL True/False (False)
ErrorlD Error codes. SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Value Yea;:e of the parameter to be BOOL True/False (False)

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time
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Name Timing for Shifting to True Timing for Shifting to False
. «  When Enable is triggered to True. e When Enable turns from True to False.
Valid *  When the parameter to read exists. e When Error is rising edge.
When Enable is triggered to True. e When Enable turns from True to False.
Busy *  When the parameter to read exists. «  When Erroris rising edge.
Error «  When an error occurs in executing «  When Execute turns from True to False.
conditions or input values. (Error Code is cleared)
ErrorlD
Value * Z&g?)?n\g;atﬁlgc;:tl—;ue and there're « When Valid is False and stop updating.

m  Timing Diagram

Enable

Valid

Busy

Error

Value {pata @@

1eycle

° Inputs/Outputs

Name Function Data Type S x::ﬂg)(Default Timing to Take Effect
Axis Specifythe | Axis REF_sm3* AXIS_REF_SM3 When  Enable turns to
axis. True.

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

° Function

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

€4  Use SHL instruction to move the data length of desired object to the left for 24 bits.
€  Use SHL instruction to move the index of desired object to the left for 8 bits.

¢ The input ParameterNumber must contains the data length the index and the subindex.
Refer to the following formula:
ParameterNumber: = - DWORD_TO_DINT (SHL (TO_DWORD (data length of object
dictionary), 24) + SHL (TO_DWORD (index of object dictionary), 8) + object sub-index);
m  For operation example, refer to the example in MC_ReadParameter.
m  To read axis parameters, you will need to enter the parameter number of AXIS_REF_SM3 (FB) to
ParameterNumber input.
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° Troubleshooting

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

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

MC_WriteBoolParameter writes a Boolean value to a specific parameter.

FB/FC Instruction Graphic Expression ST Language
MC_WriteBoolParameter_instance(
Axis : =,
Execute : =,
) . "MC_WriteBoolParameter sorel ParameterNumber : =,
FB MC_WriteBool B oo |Value : =,
Parameter — ParameterNumber Error
—Value ErrorlD Done =>,
Busy =>,
Error =>,
ErrorlD =>);
. Inputs
Setting
Name Function Data Type VELDD Timing to Take Effect
(Default
Value)
Execute Run the function block. BOOL True/False | _
(False)
Number of the Positive, | When Execute turns to True
ParameterNumber parameters to be written. DINT neggtz\(/)?, or | and Busy is False.
Value Boolean value to be BOOL True/False | When Execute turns to True
written to the parameter. (False) and Busy is False.
° Outputs
Name Function Data Type Output Range (Default Value)
True if the Boolean value is
Done written successfully. BOOL True/False (False)
Busy Trge when the function block is BOOL True/False (False)
being run.
Error True when an error occurs. BOOL True/False (False)
Record the error code when an
error occurs.
ErroriD . SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)
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= Output Updating Time
Name Timing for Shifting to True Timing for Shifting to False
Done e When the value is written successfully. « When Execute turns from True to False.
« When Execute is triggered to be True. «  When Done turns to True.
Busy e When the value is being written to the e When Errorturns to True.
parameter.
Error * When an error occurs in the execution «  When Execute turns from True to False.
conditions or input values for the .
. . (Error Code is cleared)
ErrorlD instruction.

Timing Diagram

Execute

Done

Busy r

Error

° Inputs/Outputs

Setting Value

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

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

° Function

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

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

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

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

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

For operation example, refer to the example in MC_WriteParameter.

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

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

ReadActualPosition

MC_ReadActualPosition reads the current axis position.

FB/FC

Instruction

Graphic Expression

ST Language

MC_ReadActualPosition_instance(
Axis : =,

Enable : =,
MC_ReadAdctual Position
" . Valid =>,
FB | MC_ReadActualPosition
Busy =>,
Error =>,
ErrorID =>,
Position =>);
. Inputs
Setting Value
Name Function Data Type (Default Timing to Take Effect
Value)
Run the function True/False
Enable block. BOOL (False) -
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to
Valid read exists and can be further BOOL True/False (False)
processed.
Busy 'tl)'rge when the function block is BOOL True/False (False)
eing run.
Error True when an error occurs. BOOL True/False (False)
Record the error code when an
error occurs.
ErrorlD . SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.
Position The current position of axis LREAL Positive, negative, or 0 (0)
*Note: SMC_ERROR: Enumeration (Enum)
= Output Updating Time
Name Timing for Shifting to True Timing for Shifting to False
) « When Enable is triggered to True. e When Enable turns from True to False.
Valid «  When the parameter to read exists. «  When Error is rising edge.
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Name Timing for Shifting to True Timing for Shifting to False
« When Enable is triggered to True. e When Enable turns from True to False.
Busy »  When the parameter to read exists. »  When Erroris rising edge.
Error «  When an error occurs in executing «  When Execute turns from True to False.
conditions or input values. (Error Code is cleared)
ErrorlD
Position * x\;/)r:jzrt]e\s/ahd is True and there're ongoing  When Valid is False and stop updating.

+« Timing Diagram

Enable

Valid

Busy

Error

° Inputs/Outputs

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

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

function blocks.

° Function

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

Enable

Valid

Busy

Error

Position

fActPosition

E———
-

m  While using MC_ReadActualPosition, OD 0x6064(Actual position) must be mapping to TxPDO to read
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the actual position of the servo. If not, the values read by the function block will be 0.

v| 1681A01 2nd TxPDO Mapping
Status Word

Position actual value

LINT
DINT

16%6041:00
16%6064:00

Troubleshooting

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

ErrorID (Error Code) to address the problem.
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2.2.8 MC_ReadActualVelocity

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

MC_ReadActualVelocity reads the actual axis velocity value.

FB/FC Instruction Graphic Expression ST Language
MC_ReadActualVelocity _instance(
Axis : =,
MC_ReadActualVelocity ; Enable : =,
— Axis Validf— .
FB MC_ReadActual —Enable Busy Valid =>,
Velocity i Busy =>,
Valodty Error =>’
ErrorID =>,
Velocity => );
° Inputs
Data Setting Value
Name Function T (Default Timing to Take Effect
ype
Value)
Run the function True/False
Enable block. BOOL (False) )
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to
Valid read exists and can be further BOOL True/False (False)
processed.
Busy | .uewhen the function block BOOL True/False (False)
is being run.
Error True when an error occurs. BOOL True/False (False)

Record the error code when an

error occurs.

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

code descriptions.

Velocity The current velocity of axis. LREAL Positive, negative, or 0 (0)

*Note: SMC_ERROR: Enumeration (Enum)

m  Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
) «  When Enable is triggered to True. e  When Enable turns from True to False.
Valid *  When the parameter to read exists. e When Erroris rising edge.
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Name Timing for Shifting to True Timing for Shifting to False
«  When Enable is triggered to True. e When Enable turns from True to False.
Busy «  When the parameter to read exists. «  When Error is rising edge.
Error «  When an error occurs in executing «  When Execute turns from True to False.
conditions or input values. (Error Code is cleared)
ErrorlD
. « When Valid is True and there're . .

Velocity ongoing updates. « When Valid is False and stop updating.

+« Timing Diagram

Enable

Valid

Busy

Error

° Inputs/Outputs

. Setting Value _
Name Function Data Type (Default Value) Timing to Take Effect
Axis SPZ‘;'{;’ the | Axis_REF_sm3* AXIS_REF_SM3 When Enable turns to True.

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

° Function

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

Valid

Busy

Error

Velocity ﬁ
0

fActVelocity / _
0

While using MC_ReadActualVelocity, OD 0x606C (Actual velocity) must be mapping to TxPDO so as

to read the actual velocity of the servo.

v 16#1A02 3rd TxPDO Mapping
Status Word
Position actual value

Velocity actual value

LINT
DINT
DINT

1676041:00
16#6064:00
16#606C:00

If 0x606C is not mapping to TxPDO, the actual velocity of the servo will be calculated based on OD

0x6064(Actual position).

Troubleshooting

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

ErrorID (Error Code) to address the problem.
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2.2.9 MC_ReadActualTorque

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

MC_ReadActualTorque reads the actual torque value of axis.

FB/FC

Instruction

Graphic Expression

ST Language

FB | MC_ReadActualTorque

— s
—{Enable

MC_ReadActualTorque

MC_ReadActualTorque_instance(
Axis : =,

Enable : =,

Valid =>,

Busy =>,

Error =>,

ErrorlD =>,

Torque =>);

. Inputs
Data Setting Value
Name Function T (Default Timing to Take Effect
ype
Value)
Enable Run the function block. BOOL True/False -
(False)
° Outputs
Name Function Data Type Output Range (Default Value)
True when the parameter to
Valid read exists and can be further BOOL True/False (False)
processed.
Busy 'tl)'rge when the function block is BOOL True/False (False)
eing run.
Error True when an error occurs. BOOL True/False (False)
Record the error code when an
€error occurs.
ErroriD . SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.
Torque The actual torque of axis. LREAL Positive or 0(0)

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

Name

Timing for Shifting to True

Timing for Shifting to False

Valid

«  When Enable is triggered to True.
«  When the parameter to read exists.

When Enable turns from True to False.
When Error is rising edge.
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Name Timing for Shifting to True Timing for Shifting to False
«  When Enable is triggered to True. e When Enable turns from True to False.
Busy *  When the parameter to read exists. »  When Erroris rising edge.
Error «  When an error occurs in executing «  When Execute turns from True to False.
conditions or input values. (Error Code is cleared)
ErrorlD
Torque * \é\rag?)?n\g;atﬁlgc;:tl—;ue and there're « When Valid is False and stop updating.

+« Timing Diagram

Enable

Valid

Busy

Error

Value

° Inputs/Outputs

] Setting Value .
Name Function Data Type (Default Value) Timing to Take Effect
Axis Specify the axis. | AXIS_REF_SM3* AXIS_REF_SM3 When Enable turns to True.

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

° Function

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

. Troubleshooting

m [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.

2.2.10 MC_Reset

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

MC_Reset clears axis-related errors so that the error memory is available for new error messages.
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FB/FC Instruction Graphic Expression ST Language
MC_Reset_instance(
Axis : =,
" MC_Reset Execute : =,
— Axis Done -
FB MC_Reset —{Execute Busyl~ | Done =>,
Error
Erorinf- | Busy =>,
Error =>,
ErrorlD =>);
. Inputs
Setting Value
Name Function Data Type Timing to Take Effect
= (Default Value) &
The instruction is
run when True/False
Execute Execute BOOL -
(False)
changes from
False to True.
° Outputs
Name Function Data Type Output Range (Default Value)
Errors are cleared and the
Done status changes to Standstill or BOOL True/False (False)
Disabled.
Busy True when the instruction is BOOL True/False (False)
triggered to run.
Error True when an error occurs. BOOL True/False (False)
Record the error code when an
error occurs.
ErrorID . SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

= Output Updating Time

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

[ Timing Diagram

Execute

Done

]

Error

° Inputs/Outputs

Name Function Data Type (g‘;:i;:ﬁ x:::g) Timing to Take Effect
Axis Specify the

AXIS_REF_SM3* AXIS_REF_SM3 When Execute turns to True and

axis. Busy is False.

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

° Function

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

MC_Reset

Execute

Done

Busy

Error

standstill(3)

State Machine

ErrorStop(1)

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

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

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

MC_ReadStatus reads the status of the specified axis.

FB/FC Instruction Graphic Expression ST Language
MC_ReadStatus_instance(
Axis : =,
Enable : =,
Valid =>,
I Busy =>,
MC_ReadStatus
—Axis Validf- Error =>,
T= E?ﬂ: ErrorlD =>,
ErmorlD— f -
s Disabled=>,
Errorstop|— Errorstop=>,
Stoppingf—
FB MC_ReadStatus Standstill}— Stopping=>,
DiscreteMotion— .
ContinuousMotion StandStill=>,
e - DiscreteMotion=>,
c"‘“:;:f;':tf:" B ContinuousMotion=>,
1]
Decelerating SynchronizedMotion=>,
FBErrorOccured
Homing=>,
ConstantVelocity=>,
Accelerating=>,
Decelerating=>,
FBErrorOccured=>);
. Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
Enable Run the function block. BOOL True/False -
(False)
° Outputs
Name Function Data Type Output Range (Default Value)
True when the
) parameter to read
Valid exists and can be BOOL True/False (False)
further processed.
Busy True when the function BOOL True/False (False)
block is being run.
Error True when an error BOOL True/False (False)
occurs.
ErrorlD Record the error code | gyic ERROR*! | SMC_ERROR (SMC_NO_ERROR)
when an error occurs.
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Name Function Data Type Output Range (Default Value)
Refer to Appendix for
error code descriptions.
Disabled refer to BOOL True/False (False)
SMC_AXIS_STATE*?
Errorstop ;or axis §tate BOOL True/False (False)
escriptions.
Stopping BOOL True/False (False)
StandStill BOOL True/False (False)
. . refer to
DiscreteMotion SMC_AXIS_STATE* BOOL True/False (False)
ContinuousMotion for axis §tate BOOL True/False (False)
descriptions.
SynchronizedMotion BOOL True/False (False)
Homing BOOL True/False (False)
True when the axis
ConstantVelocity moves at a constant BOOL True/False (False)
speed.
Accelerating True when the axis BOOL True/False (False)
accelerates.
Decelerating True when the axis BOOL True/False (False)
decelerates.
FBErrorOccured True when an error BOOL True/False (False)
occurs.
*Note:

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

= Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
* ¥\'{S:n Enable is triggered to be When Enable turns from True to
Valid e When the parameter to read False. L
- When Error is rising edge.
exists.
When Enable turns from True to
Busy «  When Enable is triggered to True. False.
When Error is rising edge.
Error - When an error occurs in execution When Execute turns from True to
conditions or input values. False. (Error Code is cleared)
ErrorlD
Disabled * Z\t/:tzr.] the axis is in Disabled When the axis is not in Disabled state.
« When the axis is in Errorstop When the axis is not in Errorstop
Errorstop state. state.
Stopping * z\tl:teer_] the axis is in Stopping When the axis is not in Stopping state.
. ¢« When the axis is in StandStill When the axis is not in StandStill
Standstill state. state.
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Name Timing for Shifting to True Timing for Shifting to False
. . « When the axis is in Discrete «  When the axis is not in Discrete
DiscreteMotion Motion state. Motion state.
. . +« When the axis is in Continuous «  When the axis is not in Continuous
ContinuousMotion Motion state. Motion state.

. . e When the axis is in Synchronized «  When the axis is not in Synchronized
SynchronizedMotion

Motion state. Motion state.
Homing « When the axis is in Homing state. | « When the axis is not in Homing state.
. ¢« When the axis moves at a « \When the axis moves at a non-
ConstantVelocity constant speed. constant speed.
. ¢« When the axis moves with « When the axis moves without
Accelerating acceleration. acceleration.
. « When the axis moves with «  When the axis moves without
Decelerating deceleration. deceleration.
FBErrorOccured « When errors exist. *  When errors are cleared.
. Inputs/Outputs
Name Function Data Type SEUITE) e Timing to Take Effect

(Default Value)

Specify the

Axis .
axis.

AXIS_REF_SM3* AXIS_REF_SM3 When Enable turns to True.

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

° Troubleshooting

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

. Example

m  This example demonstrates using MC_ReadStatus to read axis status while executing
MC_MoveAbsolute.
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HC_H-D veAbsol ute_ 0

LHUE MC MoveAbsolute
| | EN - ENO|—
SM Drive Virtual —Axis Done |—
E3 —Execute Busy
5000 —Position CommandAborted —
1000 —{Velocity Error |—
500 —Acceleration ErrorID—
500 —|{Deceleration
10000 —Jark
1 —Direction
HE‘,_ReadEtatua_D
LHUE MC ReadStatus
| | EN - ENO—
SM_DrivE_"i.F.irtual —Ahxis Valid -
E2 —Enable Busy —
Error—
ErrorlID—
Dizabled —
Errorstop —
Stopping -
StandsStill —
DiscreteMotion —

ContinuousMotion —
SynchronizedMotion —
Homing —
ConstantVelocity —
Accelerating —
Decelerating —
FEBErrorOccured —

Timing Diagram
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MC_MoveAbsolute

Execute
Done

MC_ReadStatus

Enable
Valid
Busy
Error

Disabled
StandStill

DiscreteMotion

ConstantVelocity

Accelerating

Decelerating

Position L

Velocity

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

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

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

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

MC_ReadAxisError reads the error information of axis.

FB/FC Instruction Graphic Expression ST Language
MC_ReadAxisError_instance(
Axis : =,
Enable : =,
e MC_ReadAxisError vaiidl— Valid =>
—Enahble Busyf—
rror|— Busy =>,
FB MC_ReadAxisError ErrEmID = y
AxisErrorf— Error =>:
swendswtemanel | ErroriD =>,
AxisError =>,
AxisErrorID =>,
SWENdSwitchActive =>);
° Inputs
Data Setting Value
Name Function T (Default Timing to Take Effect
ype
Value)
Run the function True/False
Enable block. BOOL (False) )
° Outputs
Name Function Data Type Output Range (Default Value)
True when the
parameter to
Valid read exists and BOOL True/False (False)
can be further
processed.
True when the
Busy function block is BOOL True/False (False)
being run.
Error True when an BOOL True/False (False)
error occurs.
Record the error
code when an
error occurs.
ErrorID Refer to SMC_ERROR* SMC_ERROR (SMC_NO_ERROR)
Appendix for
error code
descriptions.
True if an error
AxisError occurs in the BOOL True/False (False)
axis.
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Name

Function Data Type

Output Range (Default Value)

AxisErrorlD

Error codes
specified by
the vender.

DWORD

Positive or 0(0)

SWENdSwitchActive

True when the
axis exceeds the BOOL
software limit.

True/False (False)

*Note: SMC_ERROR: Enumeration (Enum)

m  Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
« When Enable is triggered to
. True. o When Enable turns from True to False.
Valid »  When the parameter to read e When Error is rising edge.
exists.
« When Enable is triggered to
True. o When Enable turns from True to False.
Busy e When the parameter to read «  When Error is rising edge.
exists.
Error * When an error occurs in «  When Execute turns from True to
executing conditions or input .
False. (Error Code is cleared)
ErrorlD values.
AXisError «  When an error occurs in the
axis »  When the error is removed.
AxisErrorlD '
. . ¢« When the axis exceeds the
SWEnNdSwitchActive software limit. e When runs MC_Reset.

o Timing Diagram

Enable

Valid

Busy

Error

Value

° Inputs/Outputs

Name

Function

Data Type

Setting Value
(Default Value)

Timing to Take Effect
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Axis Specify the axis. AXIS_REF_SM3* AXIS_REF_SM3 When Enable turns to True.

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

° Function

OutputsSWEndSwitchActive will shift to True once the axis reaches the software limit.

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

. Troubleshooting

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

° Example

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

MC_ReadAxisError_0

TRUE MC_ReadfxisError
—ll| Eﬂ_

SM Drive ETC_Delta ASDA A2 —SAxis Valid = EEuE
TRUE =={Enable Buay M=
Error -

ErrorID — |SHMC_NO ERR

AxisError m=

2¥isErrorID — 21570

SWEndSwitchiictive ~ RN

Errors

Axis Error:

21570 [16#00005442]

FB Error:
SMC_ERROR.SMC_DI_AXIS ERROR

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

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

MC_CamTableSelect selects the cam table for use with MC_Camin.

FB/FC Instruction Graphic Expression ST Language
MC_CamTableSelect_instance(
Master : =,
Slave : =,
CamTable : =,
MC_CamTableSelect Execute : =
s ok Periodic : =,
FB |MC_CamTableSelect _|caniee el MasterAbsolute : =,

— Periodic CamTableID

—MasterAbsolute SlaveAbsoulte : =,

— SlaveAbsolute
Done =>,
Busy =>,
Error =>,
ErrorID =>,
CamTablelD =>);

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

The instruction is run when True/False

Execute Execute changes from BOOL -
(False)

False to True.

True/False | When Execute turns to True and

Periodic Periodic mode BOOL (True) Busy is False.
MasterAbsolute | MasterAbsolute mode BOOL True/False When' Execute turns to True and
(True) Busy is False.
When Execute turns to True and
SlaveAbsoulte | SlaveAbsoulte mode BOOL Tﬂ(]-?zﬁ:;se Busy is False.
° Outputs
Name Function Data Type Output Range (Default Value)
True when the instruction is
Done completed. BOOL True/False (False)

True when the instruction is BOOL

triggered to run. True/False (False)

Busy

143



AX-Series Motion Controller Instructions Manual Chapter 2
Name Function Data Type Output Range (Default Value)
Error True when an error occurs. BOOL True/False (False)

Record the error code when
an error occurs.
ErrorlD , SMC_ERROR*! SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error
code descriptions.
Create CAM_ID for use by 2
CamTablelD CamTablelD of MC_Camin. MC_CAM_ID MC_CAM_ID

*Note:

1. SMC_ERROR: Enumeration (Enum)

2. MC_CAM_ID: Structure (Struct)

Output Range
Name Function Data Type
= (Default Value)
The internal information
pCT described by the cam POINTER TO BYTE Positive or 0(0)
table.

Periodic Periodic mode BOOL True/False(True)
MasterAbsolute MasterAbsolute mode BOOL True/False(True)
SlaveAbsolute SlaveAbsolute mode BOOL True/False(True)

StartMaster The master start position LREAL Positive, negative, or 0 (0)
of the cam table.
EndMaster The master end position LREAL Positive, negative, or 0 (0)
of the cam table.
StartSlave The slave start position LREAL Positive, negative, or 0 (0)
of the cam table.
EndSlave The slave end position of LREAL Positive, negative, or 0 (0)
the cam table.
byCompatibilityMode Compatibility Mode BYTE Positive or 0(0)
= Output Updating Time
Name Timing for Shifting to True Timing for Shifting to False
« When Execute turns from True to
False.
; « If Execute is False and Done turns to
Done  When CamTableSelect is completed. True, Done will be True for only one
scan cycle and immediately shift to
False.
» When Done turns to True.
Busy « When the instruction is being run. « When Error turns to True.
Error « When an error occurs in the execution | « When Execute turns from True to
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Name Timing for Shifting to True Timing for Shifting to False
conditions or input values for the False. (Error Code is cleared)
ErrorlD instruction.

® Timing Diagram

Execute

Done

Busy

Error

° Inputs/Outputs

Setting Value

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

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

Slave Specmes'the AXIS_REF_SM3*! AXIS_REF_SM3 When_ Execute turns to True and
slave axis. Busy is False.

When Execute turns to True and

CamTable | SPecifiés cam | v caAM REF2 | MC_CAM_REF .
Busy is False.

table.

*Note:

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

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

° Function

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

m  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

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

° Example

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

Position

Master
0

Slave
0

MC_CamTableSelec |

Execute |

Periodic

Done J

Busy

MC_Camin

Execute

InSync

Busy

EndOfProfile | | |

T

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

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

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

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

FB/FC| Instruction Graphic Expression ST Language
MC_TouchProbe_instance(
Axis: =,
Triggerinput: =,
Execute : =,
— WindowOnly: =,
— fds Done FirstPosition: =,
— TriggerInput Busy
FB | MC_TouchProbe —{Execute Error LastPosition: =,
— WindowOnly ErrorID
—iFirstPosition RecordedPosition Done =>,
—iLastPosition CommandAborted
Busy =>,
Error =>,
ErrorID =>,
RecordedPosition =>,
CommandAborted =>);
. Inputs
Data Setting Value
Name Function Tvpe (Default Timing to Take Effect
yp Value)
The instruction is run when True/False
Execute Execute changes from False to BOOL -
T (False)
rue.
. Activate the scope setting of True/False When Execute turns to True
WindowOnly Window. BOOL (False) and Busy is False.
Define the start position of the Negative
FirstPosition | Window mask. LREAL o or o0y | Vhen Execute tums to True
. positive or 0(0) | and Busy is False.
(User-defined unit)
Define the last position of the Neaative When Execute turns to True
LastPosition | Window mask. LREAL ositi\?e or 0’(0) and Busy is False.
(User-defined unit) P
° Outputs
Name Function Data Type Output Range (Default Value)
If the trigger signal is True and
Done the BOOL True/False (False)
axis position has been recorded.
Busy TT“e when the instruction is BOOL True/False (False)
triggered to run.
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Name Function Data Type Output Range (Default Value)

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

Record the error code when an

ErrorlD erroroceurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for error

code descriptions.

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

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

*Note: SMC_ERROR: Enumeration (Enum)

m  Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
« When Execute turns from True to
False.
« When the trigger signal is True and the o If Execute is False and Done turns to
Done axis position has been recorded. True, Done will be True for only one
scan cycle and immediately shift to
False.
«  When Done turns to True.
o « When Errorturns to True.
« When E teis t d to be True.
Busy en =xecute Is lriggered fo be True «  When CommandAborted turns to
True.
Error . Wher'1'an error occurs in the execution «  When Execute turns from True to
conditions or input values for the )
. . False. (Error Code is cleared)
ErrorlD instruction.
«  When Execute turns from True to
False.
. o o If Execute is False and
CommandAborted ' \é\i,h&%trfb?r?%:ggeb:mk Is interrupted CommandAborted turns to True,
- ’ CommandAborted will be True for
only one scan cycle and immediately
shift to False.

° Inputs/Outputs

Setting Value

Name Function LEiEl (Default Value)

Timing to Take Effect

Specify the

Axis .
axis.

AXIS_REF_SM3*" | AXIS_REF_SM3 | -

When Execute turns to True and

. . . *2
Triggerinput | Trigger signal | TRIGGER_REF TRIGGER_REF Busy is False.

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

bFastLatching Trigger signal BOOL False: Latching is done in motion controller
(True)
binput Trigger signal when BOOL Trigger signal
P bFastLatching=FALSE gger sig
idi i True: Valid
bActive Va|ldlt¥ of trigger BOOL rue: vali
signal (False)

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

° Function

m  Drive mode

¢ While using real axes, bFastLatching must be set to True (latching in drive) and configure
iTriggerNumber. (The Setting Value cannot be set as default “-1” or there will be an error in the
function block.)
When Execute is True, the function block writes values to 0x60B8(Touch Probe Function) based on
the setting of iTriggerNumber to open the corresponding Trigger channel.

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

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

m  Controller mode

¢ bFastLatching must be set to False and the trigger signal changes to be controlled by binput.
¢ RecordedPosition records the command position and the current command position when binput
triggers signals successfully.

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

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

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

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

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

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

n  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
= + - +
+——p 4+
0 0
LastPosition LastPosition FirstPosition
Captured
FirzstPosition
2. FirstPosition = LastPosition
- + - +
+— 4+—P
1] 0
FirstPosition — EirstPasiticn LastPosition
Captured
LastPosition
. Troubleshooting
= If an error occurs during the execution of the instruction, Error will change to True. You can refer to

ErrorID (Error Code) to address the problem.

. Example

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

MC TouchFProbe 0O
MC TouchFrobe

H EN
S5M Drive Virtual ——Axis
TRIGGER_test ——TriggerlInput
—Execute
E —WindowOnly
— FirstPosition

180 —LastPosition

ENO——
Done —
Busy —

Error
ErrorID |

RecordedPosition —
CommandhAborted —

TRIGGER_test.bFastlLatching := FAL

[2F)
™

m  Timing Diagram
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LastPosition
180

FirstPosition

Execute

blnput

Done

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

RecordedPosition.

When Execute of MC_TouchProbe changes to True, it starts to capture the signal. Under controller

Example 2: Explain how MC_TouchProbe takes the drive as the trigger signal, which demonstrates with

ASDA-A2-E as the drive.

MC TouchProbe O

TRUOE

I [

SM Drive ETC_Delta ASDA A2 —
TRIGGER test —

MC TouchProbe

EN ENO
Axis Done
TriggerInput Busy
Execute Error
WindowOnly ErrorlID
FirstPosition RecordedPosition
LagtPosition Commandiborted

TRIGGEE_test.iTriggerNumber :

Wiring diagram

Power
Switch

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

diagram above.

& Trigger channel must be specified by the function block. The following example demonstrates with

rising edge trigger.
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MC_TouchProbe_0
e T i Expression | MC_TouchProbe 0.RecordedPosition |
—i Type = |
SM_Drive ETC Delta ASDA A2 —HiRwis Done
TRIGGER test —=TriggerInput Buay Current value |21.D726318359375 |
e s
FALSE =={WindowOnly ErrorID What do you want to do?
[0 J—FirstPosition  RecordedPositicn (@ Prepare a new value for the next write or force operation
[ ©  ]-{LastPosition CommandAborted
4% aCaptDesc ARRAY [0..7] OF SMC3_CaptureDescription
= % aCaptDesc[0] SMC3_CaptureDescription
@ fCaptPosition LREAL 21.0726318359375
@ bCaptureOccured BOOL
@ bStartCapturing BOOL Fi
& bAbortTrigger BOOL
@ fFirstCapturePosition LREAL 0
@ flLastCapturePosition LREAL 0
@ bCaptureWindowActive BOOL
# blatchInCantraller BOOL

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

CH1 [CAN] CANc ~ [»/] 32 bit
InlIE::|IZIx6EIB.ﬁ.|5uI+ZI |
& 2762032

R

Scaling
Invert direction

16720000 increments <=> motor turns 1
1 motor turns <=> gear output turns 1
1 gear output turns <=> units in application 1

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

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

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

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

FB/FC Instruction Graphic Expression ST Language
MC_AbortTrigger_instance(
Axis : =,
MC_AbortTrigger Triggerinput : =,
— A Done - . —
FB  |MC_AbortTrigger| oo B Execute: =,
ErrorID Done =>,
Busy =>,
Error =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
= (Default Value) s
The instruction is run when True/False
Execute Execute changes from False BOOL -
(True)
to True.
° Outputs
Name Function Data Type Output Range (Default Value)
Done | /U when trigger event is BOOL True/False (False)
aborted
Busy True when the instruction is run. BOOL True/False (False)
Error True if an error occurs BOOL True/False (False)
Indicates the error code when
Errorip | the error ocaurs. Refer to SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Appendix for error code
descriptions.

*Note: SMC_ERROR: Enumeration (Enum)

m  Output Updating Time

Name Timing for Shifting to True Timing for Shifting to False
« When Execute turns from True to False.
L « If Execute is False and Done turns to
Done .
When the capture operation is stopped. True, it will be True for only one scan
cycle and immediately shift to False.
Busy «  When Execute turns to True. » When Done turns o True.

When Error turns to True.
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Name Timing for Shifting to True Timing for Shifting to False

Error « When an error occurs in the execution

conditions or input values for the .
ErrorlD instruction.(Error code is recorded) »  (Error Code is cleared)

« When Execute turns from True to False.

. Timing Diagram

Execute

Done

Busy I_

Error

. Inputs/Outputs

Setting Value

Name Function Data Type (Default Value) Timing to Take Effect
Axis Spemfy the AXIS_REF_SM3*! AXIS_REF_SM3 When Exe:cute turns to True
axis. and Busy is False.
Specifies the
reference to
. When Execute turns to True
*2
Triggerinput the source of TRIGGER_REF TRIGGER_REF and Busy is False.
the trigger
signal.

*Note:

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

2.  TRIGGER_REF: Structure(STRUCT).

Name Function Data Type Setting Value (Default Value)

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

1)

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

bFastLatching Trigger signal BOOL

controller
(True)
blnput Trigger signal when BOOL Triager sianal
P bFastLatching=FALSE gger sig
bActive Validity of trigger signal BOOL True: Valid
’ % ? (False)

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

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

° Troubleshooting

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

° Example

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

MC TouchProbe 0

MC TouchProbe
[ EN ENO|—
SM Drive Virtual —=jAxis Done —
TRIGGER_test ——Triggerlnput Busy —
—Exacute Error —
E—WindowOnly ErrorID —
0 —FirstPosition RecordedPosition —
40 —{LastPosition CommandAborted —

MC _AbortTrigger 0O

MC AbortTrigger
[ EN ENO——
SH_Dr-j.ve_Virtual —=Axis Done [~
TRIGGER_test —ATriggerInput Busy —
—Execute Error —
ErroriD—

TRIGGER test.bFastlatching := FALSE;

n Timing Diagram
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MC_TouchProbe

Execute

Trigger.Signal L

Done

CommandAborted

Busy

MC_AbortTrigger

Execute

Done

Busy

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

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

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

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

FB/FC| Instruction Graphic Expression ST Language
MC_DigitalCamSwitch_instance(
Axis : =,
Switches : =,
Outputs: =,
] ] TrackOptions: =,
MC_DigitalCamSwitch
C_DigitalC B wrep |Enable:s,
Fg | MCDidltalcam | e il |EnableMask: =,
Switch — Enable SwitchCormupted
:ﬁnableMask TappetMode: =,
appetMode
InOperation =>,
Busy =>,
Error =>,
ErrorlD =>,
SwitchCorrupted => );
° Inputs
. Setting Value Timing to Take
Name Function Data Type
P (Default Value) Effect
The instruction is
Enable run when Execute BOOL True/False (False) -
changes from
False to True.
Enable the Positive or When Enable
EnableMask different tracks. DWORD O(16#FFFFFFFF) turns to True.
Define the 0: tp_mode_auto
positions for the 1: 3
TappetMode | position-defined | MC_TAPPETMODE' | tp_mode_demandposition \t’l\ﬁ‘nesntf'}fff
calculation of the 2: tp_mode_actualposition '
tappets. (tp_mode_auto)

*Note: MC_TAPPETMODE: Enumeration (Enum)

° Outputs
Name Function Data Type Output Range (Default Value)
. True when the track and
InOperation instruction is activated. BOOL True/False (False)
Busy i'l;rl.:jnwhen the instruction BOOL True/False (False)
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Name Function Data Type Output Range (Default Value)
Error True if an error occurs BOOL True/False (False)

Indicates the error code
ErroriD when the error occurs. SMC_ERROR* | SMC_ERROR (SMC_NO_ERROR)
Refer to Appendix for
error code descriptions.
When the switch action is
Positi ti 0
SwitchCorrupted operated abnormally, the INT osiuve, negative or
output value will not be - (-1)
1.

*Note: SMC_ERROR: Enumeration (Enum)

m  Output Updating Time

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

° Timing Diagram

Enable

InOperation

Busy

Error

° Inputs/Outputs
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; Setting Value Timing to Take

Name Function Data Type

P (Default Value) Effect
; Specify the AXIS REF SM3“ e When Enable
Axis axis. S- —SM3 AXIS_REF_SM3 turns to True.
. Switch-related 2 «  When Enable
Switches parameters_ MC_CAMSW|TCH_REF MC_CAMSW|TCH_REF turns to True.
Outputs Output signals MC_OUTPUT_REF ARRAY [1..32] OF »  When Enable
of track BOOL (False) turns to True.
Compensation
o When Enabl
. Hysteresis ARRAY [1..32] OF . en Enable
TrackOptions parameters MC_TRACK_REF MC_TRACK_ TR turns to True.
for the cam
track.
*Note:

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

for function blocks.

2. MC_CAMSWITCH_REF: Structure (STRUCT)

Setting Val

Name Function Data Type (sz;::i V:I::)

NoOfSwitches Specify the number of BYTE Positive or 0(0)
switches.
Points to the first element
: of the POINTER TO POINTER TO
CamSwitchPtr | i cAMSWITCH_ TR
_ _ MC_CAMSWITCH_TR* MC_CAMSWITCH_TR(0)
array

*Note: MC_CAMSWITCH_TR: Structure (STRUCT)

Setting Value

Name Function Data Type
= (Default Value)
TrackNumber Specify _the track for the INT Positive, negative, or 0 (0)
operation of tappets.
i i POINTER T
FirstOnPosition Switch ON when the axis LREAL © °
passes. MC_CAMSWITCH_TR(0)
LastOnPosition Switch OFF when the axis LREAL Positive, negative, or 0 (0)
passes.
The switch is active only when
AxisDirection the axis is moving in the INT Positive, negative, or 0 (0)
specified direction.
CamSwitchMode Switch mode INT Positive, negative, or 0 (0)
Duration How long the switch is on. TIME Positive or 0(0)
bOn Internal variables BOOL True/False (False)
CounterOff Internal variables INT Positive or 0(0)
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3. MC_TRACK_TR: Stucture(STRUCT).

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

m  EnableMask is a 32 bits of bool type parameter, used to enable different tracks. With the concept of the

least significant bit representing the first track, the input value will be 16#FFFFFFFB to disable the third
track.

m  MC_CAMSWITCH_REF defines switches for digital cam. NoOfSwitches calculates the number of

switching positions. CamSwitchPtr is a pointer on an array of type MC_CAMSWITCH_TR.

m MC_CAMSWITCH_TR specifies the positions of tappets.

*

*
*
*

TrackNumber specifies the output number.
FirstOnPosition specifies the switch-on position of the output.
LastOnPosition specifies the switch-off position of the output (when CamSwitchMode = 0).

AxisDirection = 0: Output is switched in both directions. AxisDirection = 1: Only positive direction.
AxisDirection = 2: Only negative direction.

Switch is OFF at LastOnPosition when CamSwitchMode = 0. Switch remains ON for a time set
(Duration) and then changes to OFF when CamSwitchMode = 1.

Duration: Period of time for which the tappet output stays TRUE in case of CamSwitchMode = 1.

m  MC_TRACK_REF is the Structure for managing the tracks, which contains OnCompensation,

*

OffCompensation and Hysteresis.

OnCompensation is set for the delay of switch-on. If the input value is positive, switching to ON will
be delayed, while an early switch-on can be set with a negative input value. The time is given in
seconds. For example, if OnCompensation is set to 0.01, switching to ON will be delayed for 0.1
second.

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

Resulting output with delay

,Without delay

Switch01 '/
125 250
ms ms
— -
\znnn 2500 3000 /

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

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

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

° Troubleshooting

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

. Example

m  Example1: Demonstrates using 2 switches in the same Track in the following example.

Parameter Type Switch1 Switch2
TrackNumber INT 1 1
FirstOnPosition [u] REAL 200 400
LastOnPosition [u] REAL 300 -
AxisDirection INT 0=Both 0=Both
CamSwitchMode INT 0=Position 1=TIME
Duration TIME - 2500ms
MC DigitalCamSwitch O
MC DigitalCamSwitch
i EN ENO|—
SM Drive Virtual ¥ —SAxis InOperation—
MC_ CAMSWITCH REF 0 ——Switches Busy —
MC OUTPUT REF 0 —=0Outputs Error—
MC TRACE REF (0 -—HTrackoptions ErroriD
El —Enable SwitchCorrupted—
164 FFFFFFFF — EnableMask
1 — TappetMode

m  Timing Diagram

Position
30

frars

MC_DigitalCamSwitch

Enable

Tracki

¢ When the axis reaches the position 200, Switch1 on Track1 will be turned ON till the axis reaches
the position 300, then changes to OFF.
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¢  Switch1 will be turned ON again when the position 400 is reached, and lasting for 2.5 seconds,
then changes to OFF.

m  Example 2: The operation result of OnCompensation/OffCompensation is given in the following example.

Parameter Type Switch1 Switch2
TrackNumber INT 1 2
FirstOnPosition [u] REAL 100 100
LastOnPosition [u] REAL 200 200
AxisDirection INT 0=Both 0=Both
CamSwitchMode INT 0=Position 0=Position
Duration TIME - -
OnCompensation LREAL -0.1 0
OffCompensation LREAL 0.2 0
MC DigitalCcamSwitch 0O
MC DigitalCamSwitch
[ EN ENC|—|
SM Drive Virtual X —Sawis InOperation —
MC CAMSWITCH REF 0 —=|Switches Busy —
MC OUTPUT _REF 0 ——=Outputs Error —
MC TRACE REF 0 —=iTrackOptions ErrorID
El —Enable SwitchCorrupted —
16§FFFFFFFF — EnableMask
1 —TappetMade

m  Timing Diagram
Position

200

MC_DigitalCamSwitch
Enable

Track1

Track2

0.1sec 0.2sec

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

m  Example 3: The operation result of Hysteresis is given in the following example.
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Parameter Type Switch1
TrackNumber INT 1
FirstOnPosition [u] REAL 90
LastOnPosition [u] REAL 95
AxisDirection INT 0=Both
CamSwitchMode INT 0=Position
Duration TIME -
Hysteresis LREAL 10

MC DigitalcamSwitch O
MC DigitalCamSwitch

I EN ENO|—
SM Driwve 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 —

164#FFFFFFFF — EnableMask
1 — TappetMode

m  Timing Diagram

Position

100
a5
al

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 will be turned off after the axis position passing
the interval (80~100).

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

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

164



AX-Series Motion Controller Instructions Manual Chapter 2
2.2.17 SMC_BacklashCompensation
° Supported Devices: AX-308E, AX-8, AX-364E
SMC_BacklashCompensation is used to compensate for the backlash of gears.
F%IF Instruction Graphic Expression
SMC_BacklashCompensation
—Master bBu
—Slave bCommandAbori
—bExecute bEn
7 —fBacklash iError
FB SMC—BaCklaShcompensatl —{fCompensationve bCompensat
on —fCompensationAc
—fCompensationDec
—fCompensationJerk
—eBacklashMode
—eBacklashstartState

ST Language

SMC_BacklashCompensation_instance(
Master : =,

Slave : =,

bExecute : =,

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

iErrorlD =>,
bCompensating => );

° Inputs
. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
The instruction is
run when
bExecute bExecute BOOL True/False -
(False)
changes from
False to True.
The backlash When bExecute
fBacklash distance to be LREAL Positive, negative, or 0 changes from
compensated False to True
The speed when When bExecute
fCompensationVel | compensating for LREAL Positive or 0 changes from
backlash False to True
The acceleration Positive or 0 When bExecute
fCompensationAcc when_ LREAL changes from
compensating for False to True
backlash
fCompensationDec | The deceleration LREAL Positive or 0 When bExecute
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*Note:

1. SMC_BACKLASH_MODE: Enumeration (Enum)

2. SMC_BACKLASH_STARTSTATE: Enumeration (Enum)

. Setting Value Timing to Take
Name Function Data Type (Default Value) Effect
when changes from
compensating for False to True
backlash
The jerk when Positive or 0 When bExecute
fCompensationderk = compensating for LREAL changes from
backlash False to True
-1: SMC_BL_NEGAT'VE When bExecute
The backlash SMC_BAC 0: SMC_BL_OFF Changes from
eBacklashMode compensation KLASH_M 1: SMC_BL_POSITIVE False to True
mode ODE™ 2: SMC_BL_AUTO
(SMC_BL_AUTO)
-1 When bExecute
SMC_BAC  SMC_BL_START_NEGATIVE changes from
eBacklashStartStat =~ The initial state | KLASH_ST = 0: SMC_BL_START_NONE False to True
e of the axis ARTSTATE’ 1:
SMC_BL_START_POSITIVE
(SMC_BL_START_NONE)

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

*Note: SMC_ERROR: Enumeration (Enum)

u Output Updating Time

Name

Timing for Shifting to True

Timing for Shifting to False

bBusy

bCommandAborted

When bExecute turns to True

When MC_GearQut is run

When the function block instruction is
interrupted by another function block
instruction

When the function block instruction is

When bError turns to True
When bCommandAborted turns to True

When bExecute turns to False

If bExecute is False and
bCommandAborted is True,
bCommandAborted will immediately
change to False after maintaining a True
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interrupted by MC_Stop state for a scan cycle.
bError » When an error occurs in execution «  When bExecute turns to False (Error
conditions or input values for the Code is cl d
ErrorlD instruction ode is cleared)
bC ti When backlash compensation is « When backlash compensation is not
ompensating undergoing performed
° Timing Diagram
bExecute
bBusy
bCommandAborted
bError
° Inputs/Outputs
N Functi Data T Setting Value Timing to Take Effect
ame unction ata Type (Default Value) iming to Take Effec
Master Master axis AXIS REF_SM3*  AXIS_REF_SM3 When Execute turns to True and Busy
referenced is False.
Slave Slave axis AXIS REF_SM3* = AXIS_REF_SM3 When Execute turns to True and Busy
referenced is False.

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

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

transmission box.
n SMC_BACKLASH_MODE

Compensation mode

Description

SMC_BL_NEGATIVE

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

SMC_BL_OFF

No backlash compensation

SMC_BL_POSITIVE

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

SMC_BL_AUTO

Backlash is compensationd regardless of the direction
in which the axis is running.

L] SMC_BACKLASH_STARTSTATE

The Initial State of the Master and Slave
Axes

Description

SMC_BL_START_NEGATIVE

Reverse traction is initially applied to the slave axis by
the master slave.

SMC_BL_START_NONE

No traction is initially applied to the slave axis by the
master slave.

SMC_BL_START_POSITIVE

Positive traction is initially applied from the shaft to the
main shaft.

n When SMC_BacklashCompensation is run, even if the master axis is stationary, the function

block will first

perform compensation

based on the MC_BL_START_NONE and

SMC_BACKLASH_MODE, in which bCompensating will not turn to True.

The Initial State of the Master

and Slave Axes

Compensation Mode

Behavior Pattern

SMC_BL_POSITIVE

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

SMC_BL_START_NONE

SMC_BL_NEGATIVE

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

SMC_BL_START_POSITIVE

SMC_BL_NEGATIVE

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

Compensation Mode

Behavior Pattern

SMC_BL_START_NEGATIVE

SMC_BL_POSITIVE

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

° Troubleshooting

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

° Programming Example

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

MC MoveVelocity O

MC MoveVelocity 1

TRUE MC MoveVelocity MC MoveVelocity
01 EN - END EN - ENO——
Master —=|axis InVelocity — Master —SAxis InVelocity —
El —Execute Busy — EZ2 —Execute Busy —
50 —Velocity Commandiborted — 50 —Velocity Commandiborted —
100 —jAcceleration Error — 100 —Acceleration Error —
100 —Deceleration ErrorID — 100 —Deceleration ErrorID—
1000 —Jerk 1000 —Jerk
positive —|Direction negative —|Direction
SMC_BacklashCompensation 0
TRUE SMC BacklashCompensation
01 EN - ENO——
Maater —|Master bBusy —
Slave —S5lave bCommandAborted —
—|bExecute bError —
10 —fBacklash iErrorID —
10 — fCompensationVel bCompensating —

80 —fCompensationice

80 —fCompensationDec
800 — fCompensationderk
SMC_BL_AUTO —eBacklashMode

Timing Diagram

SMC_BL_S5TART_POSITIVE —eBacklashStartState
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Axis Positon

Master

Slave

Axis Velocity

Master o ﬂ
Slave o A

MC_MoveVelocity_0

bExecute

MC_MoveVelocity_1

bExecute

SMC_BacklashCompensation

bExecute

bCompensation

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

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

3. The MC_MoveVelocity 0 is performed first, at which point the forward movement is carried out,
and since the positive traction force is applied to the slave axis by the master axis at the
beginning, there is no need for backlash compensation.

4. And then immediately run the MC_MoveVelocity 1. The reverse movement begins. At this
time, the backlash affects the synchronization of the slave axis, so
SMC_BacklashCompensation starts the backlash compensation, and the function block will
move 10 distances in reverse in advance at the command position of the slave axis. After
compensation, the actual master and slave axes are fully synchronized. bCompensating is
True during the period of backlash compensation
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2.3 Delta Motion Control Instructions

2.3.1 Motion Control Instructions

Motion instructions generally refer to the ability to control the motor to move after the instruction is run. The
function blocks used in this section are from the library "DL_MotionControl*" and the function blocks used can be
synchronized with the driver, so when setting the axis, select the synchronous axis.

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

*Note: When the version of SM3_Basic is not V4.6.1.0 to match with V1.1.0.0 and earlier, an error "Type "xxxxxx'
is not equal to type 'Axis'VAR_IN_OUT 'AXIS_REF_SM3"™ will appear when compiling. Change the Softmotion
library version to V4.6.1.0.

2.3.1.1 DMC_TorqueControl
. Supported Devices: AX-308E, AX-364E

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

FB/FC Instruction Graphic Expression

DMC_TorqueControl

—Axis bInTorquefp—

— bEnable bBusyp—

—bContinuousUpdate bCommand&bortedf—

—IrTorgue bErrorf—
FB DMC_TorqueControl —dwTorqueRamp Errarld/—

- —Irvelocity

—IrAcceleration

—{IrDeceleration

—{Irderk

— Direction

ST Language

DMC_TorqueControl_instance(
Axis : =,

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

Direction : =,

binTorque =>,

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

ErrorlD =>);

° Inputs
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Setting Value

Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is enabled True/False
bEnable when bEnable changes BOOL -
(False)
from False to True.
The target torque When bEnable turns to
maximum speed can be True/False True and Busy is
bContinuousUpdate updated continuously BOOL False.
when bContinuousUpdate (False)
is True™.
) Negative, When bEnable turns to
IrTorque Spe.cllfy the target torque. LREAL positive, 0 True and Busy is
(Unit: N.m) False.
(0)
. P When bEnable turns to
Positive
dwTorqueRamp Specify the chgﬁge ra*tze of DWORD True and Busy is
the torque (Unit: ms) (0) False
. . P When bEnable turns to
Posit
IrVelocity Spec[fy the maximum LREAL ostive True and Busy is
velocity. (0) False.
IrAcceleration Reserved LREAL - -
IrDeceleration Reserved LREAL - -
Irderk Reserved LREAL - -
Direction Reserved BOOL - -

*Note:

1.  DL_MotionControl version V1.0.1.0 includes the above support, when bContinuousUpdate is True, the
torque and the maximum speed can be modified immediately.

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

object dictionaries.

° Outputs
Name Function Data Type Output Range Value (Default Value)
binTorque True when the target BOOL True/False (False)
torque is reached.
bBusy _True when .the BOOL True/False (False)
instruction is run.
bCommandAborted | 17U When the BOOL True/False (False)
instruction is interrupted.
bError True when an error BOOL True/False (False)
occurs.
ErroriD Record the error code DMC_ERROR’ DMC_ERROR
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Name Function Data Type Output Range Value (Default Value)
when an error occurs. (DMC_NO_ERROR)
Refer to Appendix for
error code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

m  Output Update Timing

Name Timing for shifting to True Timing for shifting to False

*  When the bEnable is True and | | \ypan pEnable turns to False.

binTorque :zzdax's motion state can be | \von bError tums to True.
bBusy . When bEnable turms to True. « When bEnable turns to False.

e« When bError turns to True.

« When this instruction is aborted
bCommandAborted by another instruction. e When bEnable turns to False.

« When an error occurs in the
bError execution conditions or input | *  When bEnable turns to False. (The value
ErroriD values for the instruction. in ErroriD is cleared.)

m  Timing Diagram

bEnable -
binTorque
bBusy
bCommandAborte
bError
° Inputs/Outputs
Name | Function Data Type Setting Value Timing to Take Effect
Axis Sp(—:aci(ig.the AXIS_REF_SM3' AXIS_REF_SM3 ?/S\IrlleaTSl;{:'nable turns to True and bBusy
*Note:

AXIS_REF_SMS3 (FB): All function blocks contain this variable, which works as the starting program for function
blocks.

° Function

m  When bEnable turns to True, the values of IrTorque, dwTorqueRamp and IrVelocity of the
DMC_TorqueControl instruction are sent to the servo for torque control.

m  When bEnable is False, set the target torque IrTorque to 0 to make the axis decelerate to a stop. The
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instruction execution is completed when the axis decelerates to a stop and bBusy turns to False.
m  Ensure that the axis is in Standstill state before instruction execution.

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

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

m  When the DMC_TorqueControl instruction is run, 0x6071 (Target Torque), 0x6077 (Torque actual
value), 0x6060 (ModeOfOperation) and 0x6061 (ModeOfOperationDisplay) OD must be included in
the slave PDO mapping data. Otherwise, an error will occur.

(1) ASDA_A2_E_Cof_Drive x

General Select the Outputs Select the Inputs

Name Type Index Name Type Index
b=t ==lua ] 16#1600 1st RxPDO Mapping ¥l 16#1A00 1st TxPDO Mapping
Control Word UINT  16#6040:00 Status Word UNT  16#6041:00
Process Data
TargetPosition DINT  16#607A:00 ActualPosition DINT  16#6084:00
A Targetvelocity DINT  18260FF:00 Velacity actual value DINT _ 16#605C:00
[Targetroraue ™ Teve07100 | ‘ActualTorque T 1626077:00

EtherCAT Parameters ModeOfOperation ST 166060:00 Mode0fOperationDisplay SINT 1626061:00
16£1601 2nd RxPDO Mapping (exclu 16#1A01 2nd TxPDO Mapping (e
CoE Online c ord 1 rd

EtherCAT [/O Mapping 16#1602 3rd RxPDO Mapping (exclu 16#1A02 3rd TxPDO Mapping (e

EtherCAT IEC Objects

Status

16#1A03 ath TxPDO Mapping (e

Information

° Troubleshooting

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

. Programming Example

m  This example shows the motion behavior performed by DMC_TorqueControl.

1 MC_Power_ 0
MC_Power
SM Drive ETC Delta ASDA A2 —SAxis Status
TRUE == Enable bRegulatorRealState

bRegulatorOn bDriveStartRealState TRUE
bDriveStart Busy
Error

ErrorID SMC_NO_ERR

B

IMC_TorgueControl_0

IMC_TorgueControl

SM_Drive ETC_Delta ASDA A2 —SAxis bInTorgue M=
pizll =hbEnakle bEusy = s
TRUE === bContinuouslpdate bCommandAborted =
0.1 —(1lrTorgue bError =
10000 —dwTorgueRamp ErrorId — |DMC_NO ERR

10000 —1rVelocity
|I| —|lrhcceleration
|I| —1lrDeceleration
o J-jlrderk

jp R = Direction

m  Timing Diagram
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Torque

Velocity ]
200000 ( § \ i [

DMC_TorqueControl

bEnable 3
bInTorque 3

—————————————————
bBusy
bError

i continuous motion(5) i continuous motion(5)
standstill(3) standstill(3)
. stopping(2)
State Machine error stop(1)

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

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

¢ An error occurs on the axis while DMC_TorqueControl has been run for a period of time after
being started one more time. At the moment, the axis performs an immediate stop for the error
and then the instruction will report an error.
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2.3.1.2 DMC_VelocityControl
. Supported Devices: AX-308E, AX-364E

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

FB/FC Instruction Graphic Expression

DMC_VelocityControl

—Axis bInvVelocityf—

—bEnable bBusyp—

—bContinuousUpdate bCommandAbortedf—
FB DMC_VelocityControl —Irvelocity bErrarf—

—{IrAcceleration Errorldfj—

—IrDeceleration

—Irderk

— Direction

ST Language

DMC_VelocityControl_instance(
Axis : =,

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

IrAcceleration : =,
IrDeceleration : =,

Irderk : =,
Direction : =,
binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>) ;
° Inputs
Setting Value .
Name Function Data Type (Default Tlmlggf’f:ZtTake
Value)
The instruction is enabled True/False -
bEnable when bEnable changes from BOOL (False)
FALSE to TRUE.
The target velocity can be True/False When bEnable

bContinuousUpdate™ | updated continuously when BOOL turns to True and
bContinuousUpdate is True (False) Busy is False.

Target velocity When bEnable

IrVelocity , , LREAL Positive (0) turns to True and
(Unit: user unit/s) Busy is False.

. Acceleration rate i When bEnable
IrAcceleration (Unit: user unit/s?) LREAL Positive (0) turns to True and
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Setting Value T
. iming to Take
Name Function Data Type (Default Effect
Value)
Busy is False.
; When bEnable
Decelerat t
IrDeceleration ec.e eration r.a © LREAL Positive (0) turns to True and
(Unit: user unit/s?) Busy is False.
Jerk value. 3 When bEnable
Irderk . . LREAL Positive (0) turns to True and
(Unit: user unit/s®) Busy is False.
3: fastest When bEnable
2: current turns to True and
- i . o Busy is False.
Direction Specifies the motion MC_ 1: positive
direction of the servo motor. | DIRECTION™ | o: shortest
-1: negative
(current) ™
*Note:
1. After bContinuousUpdate has started, change the speed, and acceleration & deceleration will immediately
take effect.

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

° Outputs
Name Function Data Type Output Range Value (Default Value)
binVelocity True when t.he.specmed BOOL True/False (False)
target velocity is reached.
bBusy True when the instruction BOOL True/False (False)
bCommandAborted Trge when the instruction BOOL True/False (False)
is interrupted.
bError True when an error occurs. BOOL True/False (False)
Record the error code
ErrorlD when an error occurs. DMC_ERROR* | DMC_ERROR (DMC_NO_ERROR)
Refer to Appendix for error
code descriptions.

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

Name Timing for shifting to True Timing for shifting to False
«  When bCommandAborted turns to
True.
. « When the specified target velocity | « When bContinuousUpdate is True. and
binVelocity is reached. IrVelocity value is changed.

When bEnable turns to False.
When bError turns to True.
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Name Timing for shifting to True Timing for shifting to False
«  When bCommandAborted turns to
True.
bBusy e« When bEnable turns to True. « When the axis decelerates to a stop
after bEnable turns to False.
e« When bError turns to True.
«  When this instruction is aborted by
another instruction.
bCommandAborted « When this instruction is aborted * When bEnable turns to False.
via MC_Stop instruction.
bError «  When an error occurs in the
execution conditions or input e When bEnable turns from True to
values for the instruction. (Error False. (Error Code is cleared)
ErrorlD code is recorded)

Timing Diagram

bEnable L
binVelocity
bBusy
bCommandAborted
bError
° Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Speac;iz.the AXIS_REF_SM3* AXIS_REF_SM3 ?/S\/rll(;?sg.l_:nable turns to True and bBusy
*Note:

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

blocks.

° Function

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

*

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

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

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

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

When the instruction is run, 0x60FF (Target Velocity), 0x606C (Velocity actual value), 0x6060
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(ModeOfOperation) and 0x6061 (ModeOfOperationDisplay) OD must be included in the slave
PDO mapping data. Otherwise, the servo will not be able to work.

|{] ASDA_A2_E_CoE_Drive x

General Select the outputs

Selact the inputs

EtherCAT Parameters

Name Type
| Frocess Data ¥/ 16%1600 15t RxPDO Happing
Control Word Ut
Startup parameters
TargetPosition DINT
[Targetvelocity DINT

TargetTorque

INT

EtherCAT /0 Mapping ModeOfOperation
EtherCAT IEC Objects
Status

Information

16#1601 2nd RxPDO Mapping (exclu

SINT

Name Type Index
+ 16#1A00 15t TXPDO Mapping
Status Word UINT  16%604L:00
ActualPosition DINT 162606400
[velocity actual value DINT __16%606C:00

1626077:00
1626061:00

ActualTorque
Mode0foperationbispiay
16#1A01 2nd TxPDO Mapping (e

16#1A02 3rd TxPDO Mapping (e

. Troubleshooting

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

u
ErrorID (Error Code) to address the problem.
. Programming Example
m  The example shows the motion behavior performed by DMC_VelocityControl.
MC_Power_0
TRUE MC Power
1 [ EN B ENO|——
IoConfig_Globals.SM Drive ETC Delta ASDA A2 —Haxis Status —
Enable bRegulatorRealState [~
bRegulatorOn bDriveStartRealState —
bEDriveStart Busy —
Error [~
ErrorID—
DMC_VelocityControl 0
TRUE DMC VelocityControl
1 [ EN - ENO|——
IoConfig_Globals.SM Drive ETC Delta ASDA A2 —Haxis bInVelocity —
—bEnable bBusay —
bContinuousUpdate bCommandiborted —
500 —1lrVelocity bError —
100 —lrRcceleration ErrorId —
100 —]lrDeceleration
1 —lrJderk
1 —Directicn
IMC_VelocityControl 1
TRUE DMC_VelocityControl
1 [ EN - ENO|——
IoConfig Globals.SM_Drive ETC_Delta ASDA_A2 —Haxis bInVelocity —
—bEnable bBuay —
bContinuouslUpdate bCommand®&borted —
300 —jlrVelocity bError —
100 —lrAcceleration Errorld —
100 —lrDeceleration
0 —jlrderk
1 —Direction
m  Timing Diagram
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500
Velocity 00 o TN

DMC_VelocityControl_0
bEnable

binVelocity

bBusy

bCommandAborted

bError

DMC_VelocityControl_1

bEnable |_

binVelocity : ;
bBusy ‘ L
bCommandAborted
bError
E continuous motion(5) !
; f standstil(3) :
Axis State Machine disorete moon 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, b/nVelocity of
DMC_VelocityControl_0 changes to True.

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

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

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

. When DMC_ VelocityControl_0 has started again through changing bEnable of
DMC_VelocityControl_0 to True, DMC_VelocityControl_0 will be aborted and the axis will
accelerate to 500.

. If bEnable of DMC_VelocityControl_1 changes from False to True again when the target
velocity of DMC_VelocityControl_0 has not been reached yet, DMC_VelocityControl_0 will be
aborted. In this case, the axis will decelerate again without reaching the target velocity 500 of
DMC_ VelocityControl_0.

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

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

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

FB/FC Instruction Graphic Expression
DMC_MovelLinearAbsolute

—|AxisGroup bDonef—
— bExecute bBusyf—
—Position bActivef—
—Irvelocity bCommandabortedp—

FB | DMC_MovelLinearAbsolute |—jlracceleration bErrorf—

- —IrDeceleration ErrorIDf—

—lrderk
—|CoordSystem
—BufferMode
—{TransitionMode

ST Language

DMC_MovelLinearAbsolute_instance(
AxisGroup: =,
bExecute: =,

Position: =,

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

bBusy=>,

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

ErrorlID=>) ;

° Inputs

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

The instruction is run when

bExecute bExecute changes from BOOL Trlzggﬁ:és)e -
False to True.
Specify the absolute target L B
position for each axis in i When bExecute turns to

Position LREAL[6] Positive or negativg

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

the specified axis group.
(Unit: user unit)

True.
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Setting Value

Name Function Data Type Timing to Take Effect
(Default Value)
Specify the target velocity
InVelocity for the specified axis LREAL Positive (0) When bExecute turns to
group. True.
(Unit: user unit/s)
IrAcceleratio | Specify th.e acceler.atlcz)n LREAL Positive (0) When bExecute turns to
n rate. (Unit: user unit/s?) True.
. Specify the deceleration
IrDeceleratio rate. LREAL Positive (0) When bExecute turns to
n L 2 True.
(Unit: user unit/s?)
Irderk Spe.c.lfy the Jerk. , LREAL Positive (0) When bExecute turns to
(Unit: user unit/s®) True.
0: ACS
1: MCS
2: WCS
( Reserved )
3: PCS_1 When bExecute is on the
CoordSyste | o DMC_COORD | (Reserved) | '1Sing edge, the setting
m oordinate system SYSTEM'™ ) parameters of
- 4:PCS_2 CoordSystem will be
( Reserved ) updated.
5:TCS
( Reserved )
(1)
0: Aborting
1: Buffered
2: BlendingLow
Specify a buffer mode for DMC_ 3 When bExecute turns to
BufferMode . A BUFFER_ BlendingPreviou
the instruction True.
MODE s
4: BlendingNext
5: BlendingHigh
(0)
DMC_ 0: None
TransitionMo | Specify a transition mode GROUP_ 10: Overla When bExecute turns to
de for the instruction™. TRANSITION _ : P True.
MODE (0)

*Note:

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

e Outputs
Output Range Value
Name Function Data Type
= (Default Value)
bDone True when the absolute positioning is BOOL True/False (False)
completed.
bBusy True when the instruction is triggered to | BOOL True/False (False)
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Output Range Value
Name Function Data Type
= (Default Value)
run.
bActive True when the instruction is controlling True/False (False)
axes.
bCommand | True when the instruction execution is True/False (False)
Aborted aborted.
bError True V\{hen an error occurs in execution True/False (False)
of the instruction.
Record the error code when an error
. . DMC_ERROR
ErrorlD gccur_s. Refer to Appendix for error code | DMC_ERROR (DMC_NO_ERROR)
escriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

m  Output Update Timing

ErroriD)

instruction. (Error code is recorded in

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False.
«  When the absolute positioning is When bExecute is Fals'e but bpone
bDone turns to True, bDone will remain True
completed.
for one scan cycle and then change to
False.
When bDone turns to True.
When bError turns to True.
bBusy » When bExecute turns to True. When bCommandAborted turns to
True.
When bDone turns to True.
When bError turns to True.
When bCommandAborted turns to
bAGH When axes start being controlled by True.
ctive 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 by
another instruction BufferMode of When bExecute turns to False.
bCommand which is set to Aborting. bCommandAborted will change to
»  When the instruction is aborted by False after remaining True for one
Aborted MC_Stop. cycle when bExecute is False but
«  When the instruction is aborted by bCommandAborted changes to True.
DMC_GroupStop.
«  When an error occurs in the execution
conditions or input values for the When bExecute turns from True to
bError/ErrorlD

False. (Error Code is cleared)

m  Timing Diagram
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bExecute |
bDone E E E E |
bBusy ’
1 P
pactve [ ] B [ ]
I— 1
1
bCommandAborted .
i_
bError
1
ErroriD
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Specify
. . « | DMC_AXIS_ | When bExecute turns to True and
AxisGroup | the axis | DMC_AXIS_GROUP_REF GROUP_REF | bBusy is False.
group.
*Note:

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

e Function

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

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

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

e Troubleshooting

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

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

e Programming Example

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

Axis group Target position
Axis1 1000
Axis2 2000
Axis3 3000
Axis4 4000
Axis5 5000
Axis6 6000
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DMC_MoveLinearAbsolute 0: DMC MoveLinearAbsolute;
movabs_exe: BOOL;
movabs pos: ARRAY [

0..5] OF LREBAL := [1000, 2000, 3000, 4000, 5000, €000];
movabs_vel: LREAL := 1000;

movabs_acc: LREAL := 100
movabs dec: LREAL := 100;

movabs_jerk: LREAL := 0;

movabs_buffmode: DMC BUFFER MODE;

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

movabs_busy: BOOL;

movabs active: BOOL;

movabs_abort: BOOL;

movabs_error: BOOL;

movabs errorID: DMC ERRCR;

OMC_GroupEnable 0O
DMC GroupEnable

EN ERC
DMC Rxis Group — Axi sGroup blone — group done
group exe —bExecute bBusy — group_ busy

bError —group error
ErrorlD —group errorlD

DMC_MovelLinearibsolute_ 0
DMC MovelinearAbsolute
EN - ENO

DMC Rxis Group —axisGroup bDone —movabs_done
novabs_exe —bExecute bBusy — movabs_busy
novabs_pos —(Position bActive —movabs_active
movabs_wvel —1rVelocity bCommandfAborted —movabs _abort
movabs_acc —(lrAcceleration bError —movabs_srrar
movabs_dec — lrDeceleration ErrorID —movaba errorID

movabs jerk —lrderk
movabs_buffmode —BufferMode
movabs_transmode —(TransitionMode

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

m  When moveabs_done (bDone) changes to True, moveabs_busy (bBusy) changes to False, which
means the specified absolute positioning (1000, 2000, 3000, 4000, 5000, 6000) is completed.

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

m |f moveabs_exe (bExecute) is set to True again for the absolute linear interpolation, then no axes will
move for positioning.
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2.3.1.4 DMC_MoveLinearRelative
e Supported Devices: AX-308E, AX-364E

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

FB/FC Instruction Graphic Expression

DMC_MovelinearRelative

—|AxisGroup bDone—

—bBExecute bBusyt—

— Distance bActivef—

—Irvelocity bCommandAbortedf—
FB | DMC_MovelLinearRelative | —jlracceleration bErrorf—

- —IrDeceleration ErrorlDf—

—Irderk

—|CoardSystem

—BufferMode

—TransitionMode

ST Language

DMC_MovelinearRelative_instance(
AxisGroup: =,

bExecute: =,

Distance: =,

IrVelocity: =,

IrAcceleration: =,

IrDeceleration: =,

Irderk: =,

CoordSystem: =,

BufferMode: =,

TransitionMode: =,

bDone=>,

bBusy=>,

bActive=>,

bCommandAborted=>,

bError=>,

ErrorlD=>) ;

e Inputs

Name Function Data Type Setting Value Timing to Take
(Default Value) Effect
The instruction is
bExecute E;L#;r\:vgheesn fﬁ)ﬁe[:c;i BOOL T(rg:{g:)lse )

to True.
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Name

Function

Data Type

Setting Value

Timing to Take

instruction "2

TRANSITION__MODE

(0)

(Default Value) Effect
Specify the travel L1
distance for each Positive, Wh bE ‘
Distance axis in the specified LREALI6] negative or 0 en xecute
axis group. turns to True.
; ; (I0,0,0,0,0,
(Unit: user unit) a))
Specify the target
IrVelocity velocity for the axis LREAL Positive (0) When  bExecute
group. turns to True.
(Unit: user unit/s)
Specify the
IrAcceleration | acceleration rate. LREAL Positive (0) YVhen bExecute
. o2 urns to True.
(Unit: user unit/s?)
Specify the
IrDeceleration | deceleration rate. LREAL Positive (0) YVhen bExecute
. a2 urns to True.
(Unit: user unit/s?)
Specify the jerk. o When bExecute
IrJerk (Unit: user unit/s®) LREAL Positive (0) turns to True.
0: ACS
1: MCS
2: WCS
( Reserved ) When bE o
en bExecute is
3:PCS_1 on the rising edge,
. R d i
CoordSystem | Coordinate system | DMC_COORD_SYSTEM" (Reserved ) the setting
4:PCS 2 parameters of
n CoordSystem  will
(Reserved ) be updated.
5:TCS
( Reserved )
(1)
0: Aborting
1: Buffered
Specify a buff DMC 2: BlendinglLow
pecify a buffer - )
Buffertode mode for the BUFFER_ %Iendin Previous Yl\J/rr:?snto Trﬁgxecme
instruction.™ MODE 9 .
4: BlendingNext
5: BlendingHigh
(0)
Specify a transition DMC_ 0: None
TransitionMode | mode for the GROUP 10: Overlap When _ bExecute

turns to True.

*Note:

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

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

e Outputs
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Name Function Data Type Output Range Value (Default
Value)
bDone True when the relative positioning is BOOL True/False (False)
completed.
bBusy 'rl;rze when the instruction is triggered to BOOL True/False (False)
bActive :")r(ueeS when the instruction is controlling BOOL True/False (False)
bC d i i ion i
omman True when the instruction execution is BOOL True/False (False)
Aborted aborted.
bError True V\{hen an error occurs in execution BOOL True/False (False)
of the instruction.
Record the error code when an error
- . DMC_ERROR
ErrorlD occurs. Refer to Appendix for error code | DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

m  Output Update Timing

MC_Stop.
When the instruction is aborted by
DMC_GroupStop.

Name Timing for shifting to True Timing for shifting to False
«  When bExecute turns to False.
«  When the relative positioning is *  When bExecute is Fals_e but b_Done
bDone completed turns to True, bDone will remain True
' for one scan cycle and then change to
False.
e« When bDone turns to True.
«  When bError turns to True.
«  When bE te t to TRUE.
bBusy en bExecute turns to TRU e« When bCommandAborted turns to
True.
«  When bDone turns to True.
«  When bError turns to True.
«  When bCommandAborted turns to
bAGH « When axes start being controlled by True.
ctive the instruction. «  When bExecute is False but bActive
turns to True, bActive will remain True
for one cycle and then change to
False.
o When the instruction is interrupted by
another instruction whose BufferMode *  When bExecute .turns to False.
- g is set to Aborting. . \éVChen bEszttJ)te,;s;talse btutT
omman When the instruction is interrupted by omman orted turns to Irue,
Aborted bCommandAborted will remain True

for one cycle and then change to
False.

bError/ErrorlD

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

When bExecute turns to False. (Error
Code is cleared)
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m  Timing Diagram

bExecute | ‘

bDone

-
_

bBusy

bActive
bCommandAborted

bError

i_|
FrroriD |_|

e Inputs/Outputs

Name Function Data Type Output range Name

When bExecute turns
DMC_AXIS_GROUP_REF* | DMC_AXIS_GROUP_REF | to True and bBusy is
False.

Specify the

AxisGroup axis group.

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

e Function

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

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

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

e Troubleshooting

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

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

e Programming Example

m |n this example, the path for the six-axis relative linear interpolation is planned and six axes
simultaneously reach the target relative position through traveling a relative distance from current

positon.
U TRLPED .°f SR E I i Current position Relative distance Target position
axis group
Axis 1 1000 1000 2000
Axis 2 1000 2000 3000
Axis 3 1000 3000 4000
Axis 4 1000 4000 5000
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The number of each axis in the - . . o0
axis group Current position Relative distance Target position
Axis 5 1000 5000 6000
Axis 6 1000 0 1000

DMC_MowvelinearRelative_0: DMC MovelinearRelatiwve;
movrel _exe: BOOL;

movrel dist: ARRAY [0..3] OF LEEAL := [l000, 2000,
movrel wel: LREAL := 10007

movrel acc: LEEAL := 1007

movrel dec: LEEAL := 1007

movrel Jjerk: LEEAL := 0;

movrel buffmode: DMC BUFFER MODE;

movrel transmode: DMC GROUP _TRANSITION MOLE:
movrel done: BOOL;

movrel busy: BOOL;

movrel_active: BOOL;

movrel abort: BOOL;

movrel srror: BOOL;

movrel errorlD: DMC ERROR;

IMC GroupEnable O

DMC GroupEnable
EN ENO
DMC_Axis_ Group ——|AxisGroup bDone
Jroup_ exe —|bExecute bBusay
bError
ErrorID

— group_done

— group_busy

— group_error

— group_errorID

DMC_MoveLinearRelative 0

DMC MovelinearRelative

movrel jerk —(lrderk
movrel buffmode —(BufferMode
movrel transmode —(TransitionMode

bhone —movrel done
bEusy — movrel busy
bActiwve —movrel actiwve
bCommandAborted —movrel abort
bError —movrel error
ErrorID —movrel errorID

EN ENO
DMC Lxia Group —AnxisGroup
movrel exe —|bExecute
movrel dist —(Distance
movrel wel —(lrVelocity
movrel acc —|lrAcceleration
movrel dec —(lrDeceleration

m  When movrel_exe (bExecute) changes to True, DMC_GroupRelLinear starts to perform the relative

linear interpolation for six axes.

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

completed.

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

m  |f movrel_exe (bExecute) is set to True again, axes will perform the relative linear interpolation one more

time to reach the target position (3000, 5000, 7000,

9000, 11000, 1000).

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

190



AX-Series Motion Controller Instructions Manual Chapter 2

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

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

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

FB | DMC_MoveCircularAbsolute | _l,spiraimums
—Irvelocity
—IrAcceleration
—{IrDeceleration
—IrJerk
—CoordSystem
—{BufferMode
—{TransitionMode

ST Language

DMC_MoveCircularAbsolute_instance(
AxisGroup: =,
bExecute: =,
CircPlane: =,
CircMode: =,
AuxPoint: =,
EndPoint: =,
PathChoice: =,
dwSpiralTurns: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=>,
bCommandAborted=> |
bError=>,
ErrorlD=> ;

e Inputs
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Setting Value

Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run
bExecute when bExecute BOOL True/False }
changes from False to (False)
True.
0: XY_plane
1: YZ_plane
CircPlane Specify the circular or DMC_CIRC_ 27X plane When bExecute turns to
helical plane. ** PLANE AP True.
3: ARBITRARY_plane
(0)
. 0: Border
) Specify the method for DMC_CIRC_ 1: Center When bExecute turns to
CircMode circular or helical MODE ) . True
interpolation. ™! 2: Radius :
(0)
Specify th li - When bExecute turns t
AuxPoint pecily e,1aUX' lary LREAL[3] Positive, negative or 0 en bExecute ums o
point data. True.
([0, 0, 0])
Specify the target L B
. position for each axis T When bExecute turns to
EndPoint in the axis group. LREAL[6] Positive, negative or 0 True.
(Unit: user unit) (I0,0,0,0,0,0]
Specify the circular or DMC_CIRC_ 0: Clockwise
PathChoice | helical interpolation PATHCHOIC | 1: CounterClockwise Y#SS“ bExecute turns to
direction. E 0 ’
(0)
dwSpiralTurn Spemfy the number of DWORD 0~65535 (0) When bExecute turns to
s spiral turns. True.
Specify the target
) velocity for the axis o When bExecute turns to
IrVelocity group. LREAL Positive (0) True.
(Unit: user unit/s)
Specify the
IrAcceleration | acceleration rate. LREAL Positive (0) ¥Vhen bExecute tums to
o o rue.
(Unit: user unit/s?)
Specify the
IrDeceleration | deceleration rate. LREAL Positive (0) ¥_Vhen bExecute tumns to
- o rue.
(Unit: user unit/s?)
IrJerk Spe_cllfy the Je!'k.3 LREAL Positive (0) When bExecute turns to
(Unit: user unit/s®) True.
0: ACS
1: MCS When bExecute is on the
' DMC COOR | 2: WCS ( Reserved ) rising edge, the setting
CoordSystem | Coordinate system D SYSTEM" | 3: PCS 1 parameters of
- ) - CoordSystem  will be
( Reserved ) updated.
4: PCS_2
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Setting Value

Name Function Data Type Timing to Take Effect
(Default Value)
( Reserved )
5: TCS ( Reserved )
(1)
0: Aborting
1: Buffered
Specify a buff d DMC_BUFFE 2: BlendingLow When bE; te t t
pecify a buffer mode | . . . en bExecute turns to
BufferMode for the instruction.™ R_MODE 3: BlendingPrevious True.
4: BlendingNext
5: BlendingHigh
(0)
o Specify a transition DMC_GRoOU | 0: None
Trans(ljtéonMo mode for the P_TRANSITI | 10: Overlap ¥_¥S:n bExecute tumns to
instruction. 3 ON_MODE | (p) '
*Note:
1. Setting parameters CircPlane, CircMode and AuxPoint.
2. Referto AX-3 Series Operation Manual for details on BufferMode.
3. Refer to AX-3 Series Operation Manual for details on TransitionMode.
CircPlane
CircMode Definition XY_Plane YZ_Plane |  ZX_Plane
setting CircMode — AuxPoint
Actual input for AuxPoint[_, _, ]
Three points —
0 Absolute coordinate values for the Start point, end point and border point [Xa, Ya, Za]
border point (Xa, Ya, Za)
A center point —
1 Absolute coordinate values for the [Cx, Cv, N/A] [N/A, Cx, Cv] [Cv, N/A, Cx]
center point (Cx, Cy)
2 Radius — Radius (R) [R, N/A, N/A]
e Outputs
. Output Range Value (Default
Name Function Data Type Value)
bDone True when the absolute positioning is BOOL True/False (False)
completed.
bBusy 'rl;rze when the instruction is triggered to BOOL True/False (False)
bActive 'al')r(lées when the instruction is controlling BOOL True/False (False)
bCommand i i ion i
True when the instruction execution is BOOL True/False (False)
Aborted interruppted.
bError True V\{hen an error occurs in execution BOOL True/False (False)
of the instruction.
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Name

Function

Data Type

Output Range Value (Default
Value)

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)

Output Update Timing

Name

Timing for shifting to True

Timing for shifting to False

bDone

When the absolute positioning is
completed.

When bExecute turns to False.

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

bBusy

When bExecute changes to TRUE.

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

When bCommandAborted turns to
True.

bActive

When axes start being controlled by the
instruction.

When bDone turns to True.

When bError turns to True.

When bCommandAborted turns to
True.

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

bCommand
Aborted

When the instruction is interrupted by
another instruction BufferMode of which
is set to Aborting.

When the instruction is interrupted by
MC_Stop.

When the instruction is interrupted by
DMC_GroupStop.

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

bError/ErrorlD

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

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

Timing Diagram
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bExecute ] | |
e L | | a a
bBusy ]
ot | || | ]
bCommandAborted j i
bError |_|
ErrorlD |_|
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Specify When bExecute turns to
AxisGroup | the axis | DMC_AXIS_GROUP_REF* | DMC_AXIS_GROUP_REF True and bBusy is
group. False.
*Note:

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

e Function
m  The instruction supports the absolute helical interpolation of maximum three axes, where the
three axes can simultaneously start, stop as well as reach the specified absolute target
position.
m  The instruction can be used to specify the circle drawing on the plane parallel to XY /YZ / ZX
and set the height of the helix on Z / X /Y axis.
= If the start point and end point for circular interpolation are set to the same point, use the
center point mode (CircMode = Center) for the interpolation.
m  Atleast two axes are needed for circular interpolation. An error will occur if there is a travel
distance for an axis which is not set.
m  When the start points and end point for circular interpolation are set as the same point, the
instruction will perform the rotation for one complete circle.
m  The function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or
above.
m  CircPlane added ARBITRARY _plane in DL_MotionControl library V1.2.0.0 or later.
m  ARBITRARY_plane can draw ellipses in space.
¢ Use the following parameters to draw the ellipse.
Name Setting Value
CircPlane DMC_CIRC_PLANE.ARBITRARY_plane
CircMode DMC_CIRC_MODE.border
AuxPoint [1000, 2000, 0, 3(0.0)]
EndPoint[2] [3(7000), 3(0.0)]
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dwSpiralTurrns 0

L ]
<

e Troubleshooting

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

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

e Programming Example

m  In this example, the instruction performs the circular interpolation from current positon (1000,
3000) until the absolute target position (4000, 2000) in the clockwise direction.

[MC MoveCircularAbsolute 0: DMC MoveCircularfbsolute;
cirabs_exe: BOOL;
cirabs_circplane: DMC CIRC FLANE := DMC CIRC FLANE.XEY plane;

cirabs_circmode: DMC CIRC MODE := DMC CIRC MODE.center;
cirabs_auxpoint: ARRAY [0..Z2] OF LREAL := [2000, 100077
cirabs_endpoint: ARRAY [0..3] OF LREAL := [4000, 200077

cirabs_pathchoice: DMC CIRC PATHCHOICE := DMC CIRC PFATHCHOICE.CLOCEWISE:
cirabs_spiralturns: WORD := 0O;

cirabs_wel: LREAL := 200;

cirabs_acc: LREAL := 100;

cirabs_dec: LBREAL := 100;

cirabs_Jjerk: LEEAL := 0;

ciraks buffmode: DMC BUFFER MOLDE;
cirabs_transmode: DMC GROUP TRANSTITION MODE;
cirabs_done: BOOL;

cirabs_busy: BOOL;

cirabs_actiwve: BOOL;

ciraks abkortsd: BOOL;

cirabs_error: BOOL;

cirabs_errorlD: DMC ERROR;
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IMC GroupEnable O
DMC GroupEnable
EN EHO
DMC_Axis Group —- LxiasGroup bDone [— group_done
group exe —|bExecute bBusy [~ group_busy
bError [~ group error
ErrorID —group_errorlD
[MC MoveCircularAbsolute 0
DMC MoveCircularAbsolute
EN ENCO
DMC_Awxis Group —AnxizGroup blone — cirabs done
cirabs_exe —|bExecute bBusy — cirabs busy
cirabs_circplane —{CircPlane bActive —cirabs active
cirabs_circmode —{CircMode bCommandiborted [~ cirabs_aborted
cirabs_auxpoint —AuxPoint bError [~ cirebs_error
cirabs endpoint —|EndPoint ErrorID [~ cirabs errorID
cirabs pathchoice —|PathChoice
cirabs spiralturns —|dwSpiralTurns
cirabs wel —lrVelocity
cirabs_acc —lrAcceleration
cirabs_dec —lrDeceleration
cirabs_jerk —lrderk
cirabs_buffmode —|BufferMode
cirabs_transmode —|TransitionMode
hd Start point
3000 f-—----- G- T oo oo
Terminal
point
2000 -------- L -
' .
: | P
1 " - 1
1 \ - 1
1 \ - 1
1 Center ofa’y e 1
1 i S - 1
circle -
......... I R -3y gy By
1000 . 2 g 3
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
1 1 1
! : X
(0,0) 1000 2000 4000
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Hliff

DMC_Mov eCircularAbsolute

cirabs_exe
(bExecute)

7
)

cirabs_busy
(bBusy)
cirabs_active
(bActive)

cirabs_done
(bDone)

LAl LY

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

m  When cirabs_done (bDone) is True and cirabs_busy (bBusy) changes to False, which means
the absolute target positioning (4000, 2000) is completed. When cirabs_exe (bExecute) is
switched to False, cirabs_done (bDone) will change to False automatically.

m  [f cirabs_exe (bExecute) is set to True again, there will be no positioning motion any longer
since the absolute target position has been reached
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2.3.1.6 DMC_MoveCircularRelative

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

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

target position.

FB/FC Instruction

Graphic Expression

AxisGroup
bExecute
CircPlane
CircMode
AuxPoint
EndPoint
PathChoice
dwSpiralTurns
Irvelocity
IrAcceleration
IrDeceleration
Iflerk
CoordSystem
BufferMode
TransitionMode

DMC_MoveCircular

FB Relative

DMC_MoveCircularRelative

bDane|

bBusy

bActive|
bCommandAborted
bError|

ErrorlD

ST Language

DMC_MoveCircularRelative_instance(
AxisGroup: =,
bExecute: =,
CircPlane: =,
CircMode: =,
AuxPoint: =,
EndPoint: =,
PathChoice: =,
dwSpiralTurns: =,
IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=>,
bCommandAborted=> |
bError=>,
ErrorlD=>) ;

e Inputs
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Setting Value
Name Function Data Type (Default Timing to Take Effect
Value)
The instruction is run
bExecute when bExecute BOOL True/False )
changes from False to (False)
True.
0: XY_plane
1: YZ_plane
CircPlane Specify the circular or DMC_CIRC_ 2:ZX_plane When bExecute turns to
helical plane. ™ PLANE 3 True.
ARBITRARY_
plane
(0)
0: Border
. Specify the method for DMC_CIRC_ 1: Center When bExecute turns to
CircMode circular or helical MODE ] . True
interpolation. ™ 2: Radius .
(0)
L]
AuxPoint Sp_emfy the*1aUX|I|ary LREAL[3] P03|t|ye, When bExecute turns to
point data. negative or 0 True.
([0, 0, 0])
Specify the target I%o;n;e_ —-
. position for each axis in L When bExecute turns to
EndPoint the axis group. LREAL[6] negative or 0 True.
(Unit: user unit) ([0, 0,0, 0,0,
0])
0: Clockwise
Specify the circular or DMC_CIRC 1 When bExecute turns to
PathChoice h_ellca_l interpolation PATHCHOICE C_ounterCIock True.
direction. wise
(0)
dwSpiralTurn Spemfy the number of DWORD 0~65535 (0) When bExecute turns to
S spiral turns. True.
Specify the target
InVelocity velocity for the axis LREAL Positive (0) When bExecute turns to
group. True.
(Unit: user unit/s)
. Specify the acceleration
IrAcceleratio rate. LREAL Positive (0) When bExecute turns to
n . 2 True.
(Unit: user unit/s?)
. Specify the
IrDeceleratio deceleration rate. LREAL Positive (0) When bExecute turns to
n g o True.
(Unit: user unit/s?)
Irderk Spe.c_lfy the Jerk. , LREAL Positive (0) When bExecute turns to
(Unit: user unit/s®) True.
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Setting Value
Name Function Data Type (Default Timing to Take Effect
Value)
0: ACS
1: MCS
2: WCS
(Reserved) When bExecute is on the
3: PCS_1 rising edge, the setting
Coor?nSyste Coordinate system DMC—SC.:F?E?AED—SY (Reserved) parameters of
4: PCS_2 CoordSystem  will  be
(Reserved) updated.
5:TCS
(Reserved)
(1)
0: Aborting
1: Buffered
2:
BlendingLow
3:
Specify a buffer mode DMC_BUFFER_M | BlendingPrevi | When bExecute turns to
BufferMode ' L e
for the instruction. ODE ous True.
4.
BlendingNext
5:
BlendingHigh
(0)
; i 0: None When bExecute turns to
TransitionMo a%%‘gf}’of ttrzzns't'on DMC_GROUP_TR | ;o o Trus.
de . C ANSITION_MODE ) P
instruction. (0)
*Note:
1. Setting parameters CircPlane, CircMode and AuxPoint.
CircPlane
CircMode Definition XY_Plane YZ_Plane ZX_Plane
setting CircMode — AuxPoint
Actual input for AuxPoint[_, , ]
Three points —
0 Relative coordinate values for Start point, end point and border point [Xa, Ya, Za]
the border point (Xa, Ya, Za)
A center point —
1 Relative coordinate values for [Cx, Cv, N/A] [N/A, Cx, Cv] [Cy, N/A, Cx]
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.

e Outputs
Name Function Data Type Output Range Value (Default
Value)
bDone True when the relative positioning is BOOL True/False (False)
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. Output Range Value (Default
Name Function Data Type Value)
completed.
bBusy 'rlljrge when the instruction is triggered to BOOL True/False (False)
bActive 'al')r(l.::fS when the instruction is controlling BOOL True/False (False)
bCommand | True when the instruction execution is
Aborted aborted. BOOL True/False (False)
bError True vs{hen an error occurs in execution BOOL True/False (False)
of the instruction.
Record the error code when an error
- . DMC_ERROR
ErrorlD gccur;. Refer to Appendix for error code | DMC_ERROR (DMC_NO_ERROR)
escriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

Output Update Timing

Name Timing for shifting to True Timing for shifting to False
«  When bExecute turns to False.
« When the relative positioning is | bDon.e .W'” change to False after
bDone completed remaining True for one cycle when
’ bExecute is False but bDone changes
to True.
e When bDone turns to True.
«  When bError turns to True.
«  When bE te ch to TRUE.
bBusy en bExecute changes fo e When bCommandAborted turns to
True.
e« When bDone turns to True.
«  When bError turns to True.
« When bCommandAborted turns to
bAGH « When axes start being controlled by the True.
clive instruction. «  bActive will change to False after
remaining True for at least one cycle
when bExecute is False but bActive
changes to True.
« When the instruction is interrupted by
another instruction BufferMode of which | «  When bExecute turns to False.
bCommand is set to Aborting. «  bCommandAborted will change to
« When the instruction is interrupted by False after remaining True for at least
Aborted MC_Stop. one cycle when bExecute is False but
« When the instruction is interrupted by bCommandAborted changes to True.
DMC_GroupStop.
bError/ErrorlD « When an error occurs in the execution | « When bExecute turns from True to
rror/error conditions or input values for the False. (Error Code is cleared)
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Name

Timing for shifting to True Timing for shifting to False

instruction. (Error code is recorded)

Timing Diagram

bExecute

bDone

bBusy
bActive
bCommandAborted

-

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

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

e Function

The instruction supports the relative helical interpolation of maximum three axes, where the
three axes can simultaneously start, stop as well as reach the specified relative target position.

The instruction can be used to specify the circle drawing on the plane parallel to XY / YZ / ZX
and set the height of the helixon Z / X /Y axis.

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

At least two axes are needed for circular interpolation. An error will occur if there is a travel
distance for an axis which is not set.

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

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

CircPlane added ARBITRARY _plane in DL_MotionControl library V1.2.0.0 or later.
ARBITRARY _plane can draw ellipses in space.

¢ Use the following parameters to draw the ellipse.

Name Setting Value

CircPlane

DMC_CIRC_PLANE.ARBITRARY _plane
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CircMode DMC_CIRC_MODE.border
AuxPoint [1000, 2000, 0, 3(0.0)]
EndPoint[2] [3(7000), 3(0.0)]
dwSpiralTurrns 0

z

v
<

X

e Troubleshooting

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

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

e Programming Example

m  In this example, the instruction performs the circular interpolation from current positon (1000,
3000) until the target position (4000, 2000) in the clockwise direction.

DMC_MoveCircularRelative_0: DMC_MoveCircularRelative;

cirrel exe: BOOL;

cirrel_circmode: DMC_CIRC_MODE := DMC_CIRC_MODE.center;
cirrel_auxpoint: ARRAY [0..2] OF LREAL := [1000, -2000];

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

cirrel vel: LREAL := 200;

cirrel ace: LREAL := 100;

cirrel dec: LREAL := 100;

cirrel_jerk: LREAL := 0;

cirrel_buffmode: DMC_BUFFER_MOCDE;

cirrel_ transmode: DMC_GRCUP_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
DMC GroupEnable
EN EHO
DMC Axis Group — LxizGroup bDone — group_done
group_exe —bExecute bBusy [ group_buay
bError — group_error
ErrorID — group_errorlD
DMC MoveCircularBelatiwve_0
DMC MoveCircularRelative
EN ERO
DMC RAxis Group —axisGroup bDone — cirrel_done
cirrel exe —|bExecute bBusy —cirrel busy
cirrel circplane —{CircPlane bActive —cirrel_actiwve
cirrel circmode —|CircMode bCommandfiborted —cirrel_aborted
cirrel auxpoint —jAuxPoint bError —cirrel_ error
cirrel endpoint —|EndPoint ErrorID —cirrel_errorlD
cirrel_pathchoice —PathChoice
cirrel_spiralturns —|dwSpiralTurns
cirrel wel —|lrVelocity
cirrel_ acc —lrAcceleration
cirrel_dec —lrDeceleration
cirrel jerk —lrderk
cirrel buffmode —(BufferMode
cirrel transmode —|TransitionMode
A
¥ Start point
3000 (=== T s s m m m p -==
|
!
Y Terminal
: . point | .4000
|
H
2000 f======—~ s -2000
I A Pl
| A . |
| % -~ [
' coorar® |
| Center of ", - i
| acicke -7 !
1000 f———————— 4: ———————— - A
I I
| 1000 | :
i | 3000 i
: f 1
J | L X
(0.0) 1000 2000 4000
! 1
: i
DMC_MoveCircularRelative i i '
N 1
cirrel_exe !
(bExecute) '
! 1
cirrel_busy .
(bBusy) !
1 v H
cirrel_active i H
(bActive) ) |
cirrel_done ‘ |
(bDone)
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m  When cirrel_exe (bExecute) changes to True, DMC_MoveCircularRelative performs the
relative positioning toward the terminal point (4000, 2000) from the start point (1000, 3000) in
the clockwise direction.

m  When cirrel_done (bDone) is True and cirrel_busy (bBusy) changes to False, which means the
relative target positioning (4000, 2000) is completed. When cirrel_exe (bExecute) is switched
to False, cirrel_done (bDone) will change to False automatically.

m  [fcirrel_exe (bExecute) is set to True again, the instruction will perform the circular interpolation
regarding current positon (4000, 2000) as the reference point.
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2.3.1.7 DMC_GroupStop

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

DMC_GroupStop decelerates the group axes to a stop.

FB/FC

Instruction

Graphic Expression

ST Language

FB

DMC_GroupStop

1AxisGroup
bExecute
IrDeceleration
Irderk

DMC_GroupStop

bDone|

bBusy

bActive|
bCommandAborted
bError|

ErrorlD

DMC_GroupStop_instance (
AxisGroup : =,

bExecute : =,

IrDeceleration : =,

Irderk : =,

bDone =>,

bBusy =>,

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

ErrorlD =>) ;
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run when True/False
bExecute bExecute changes from False BOOL -
(False)
to True.
IrDeceleration Spelc-lfy the dgcezleratlon rate. LREAL Positive (0) When bExecute
(Unit: user unit/s?) turns to True.
Specify the jerk. o When bExecute
IrJerk (Unit: user unit/s3) LREAL Positive (0) turns to True.
e Outputs
Name Function Data Type Output Range Value (Default
Value)
bDone True whe.n all axes stop with BOOL True/False (False)
the velocity 0.
bBusy True when the instruction is BOOL True/False (False)
triggered to run.
bActive True when the instruction is BOOL True/False (False)
controlling axes.
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted.
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. Output Range Value (Default

Name Function Data Type Value)

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

ErrorlD Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

m  Output Update Timing

code is recorded)

Name Timing for shifting to True Timing for shifting to False
«  When bExecute turns to False.
«  When the axis group decelerates . bExe_CL_Jte will change to False after
bDone to a stop remaining True for one cycle when
’ bExecute is False but bDone changes
to True.
«  When bDone turns to True.
o When bError turns to True.
«  When bE te t to True.
bBusy en bexecute tums fo True «  When bCommandAborted turns to
True.
«  When bExecute turns to False.
«  When bError turns to True.
«  When bCommandAborted turns to
bAGH «  When axes start being controlled True.
ctive by the instruction. «  bActive will change to False after
remaining True for at least one cycle if
bExecute changes to False but
bActive changes to True.
«  When bExecute turns to False.
«  When the instruction is interrupted ‘ bCommandAbor?e_d will change to
bCommandAborted : . False after remaining True for one
by another instruction. .
cycle when bExecute is False but
bCommandAborted changes to True.
bError «  When an error occurs in the
execution conditions or input «  When bExecute turns from True to
ErrorlD values for the instruction. (Error False. (Error Code is cleared)
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=  Timing Diagram

bExecute

_

bDone

=

bBusy

-

bActive
bCommandAborted T i
bError [__]
ErrorlD |_|
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Specify When bExecute turns to
AxisGroup | the axis | DMC_AXIS_GROUP_REF* | DMC_AXIS_GROUP_REF .
group True and bBusy is False.
*Note:

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

e Function

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

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

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

to True when the velocity 0 is reached.

e Troubleshooting

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

error code in ErroriD.

e Programming Example

This example shows the motion behavior which is performed by DMC_GroupStop during the

execution of DMC_MovelLinearRelative.

When the execution of DMC_GroupStop is completed, the axis group enters GroupStandby state.
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DMC GroupEnable 0O
TRUE DMC GroupEnable
01 EN ENO——
DMC RAxis Group —Hm{isGroup blhone —
—bExecute bBusy —
bError —
ErrorID —
DMC MovelLinearRelatiwve 0.bExecute EXECUTE
=]} EN ENO
Distance[0] == 1000;
Distance[l] == 1000;
Distance[2] := 1000;
DMC MovelinearRelative O
TRUE DMC MovelLinearRelative
01 EN - ENO——
DMC_Rxis Group —H}bcisGr-::uup bDone —
—bExecute bBusy —
Distance —Distance bActiwve —
500 —1lrVelocity bCommandhiborted —
20 —/lrAcceleration bError —
30 —lrDeceleraticn ErrorID
0 —lrderk
DMC BUFFER_MODE.aborting —|BufferMode
DMC GROUF_TEANSITION MODE.none —{TransitionMode
DMC_GroupStop_0
TRUE DMC_GroupStop
01 EN ENO——
DMC Axis Group —axi sGroup bDone —
—bExecute bBusy —
30 —lrDeceleraticn bActive —
0 —lrderk bCommandabhorted —
bError —
ErrorID—

=  Timing Diagram
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0

50i
AxisX Velocity

0

DMC_MoveLinearRelative |
bExecute

bDone

bBusy

bActive

bAborted § _I

bError

DMC_GroupStop

bExecute
bDone ‘I

bBusy

bActive

bError

| GroupMoving

3 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.
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2.3.1.8 DMC_GroupHalt

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

DMC_GroupHalt decelerates the axis group in motion to a pause.

FB/FC

Instruction

Graphic Expression

ST Language

FB

DMC_GroupHalt

bExecute

Irderk

DMC_GroupHalt

AxisGroup
IrDeceleration

BufferMode

bDone

bBusy|

bActive|
bCommandAborted
bErrorf

ErrorID)

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

BufferMode : =,

bDone =>,

bBusy =>,

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

ErrorlD =>) ;
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is
run when True/False
bExecute bExecute BOOL -
(False)
changes from
False to True.
Specify the
IrDeceleration | deceleration rate. LREAL Positive (0) When bE)_:_ecute tums to
o N rue.
(Unit: user unit/s?)
Irderk Spelc-lfy the Jerk. , LREAL Positive (0) When bExecute turns to
(Unit: user unit/s?) True.
Specify a buffer 0: Aborting
BufferMode | mode for the DMC_BUFFER_MODE 1: Buffered When bE’%’gte turns to
instruction.” (0) ‘
*Note: Refer to AX-3 Series Operation Manual for details on BufferMode.
e Outputs
Output range
Name Function Data Type
= (Default Value)
bDone True yvhen all axes stop with the BOOL True/False (False)
velocity 0.
bBusy True when the instruction is triggered BOOL True/False (False)
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Output range
Name Function Data Type
= (Default Value)
to run.
bActive True when the instruction is BOOL True/False (False)
controlling axes.
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted.
bError True when an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an error
. . DMC_ERROR
ErrorlD occurs. Ref.er'to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions. - =
*Note: DMC_ERROR: Enumeration (ENUM)
m  Output Update Timing
Name Function Data Type
When bExecute turns to False.
bD «  When the axis group bDone will change to False after remaining
one decelerates to a stop. True for one cycle when bExecute changes
to False but bDone changes to True.
When bDone turns to True.
bBusy « When bExecute turns to True. When bError turns to True.
When bCommandAborted turns to True.
When bDone turns to True.
When bError turns to True.
. «  When axes start being Wheh bCQmmandAborted turns to True.
bActive controlled by the instruction. bAct/yg will change to False after
remaining True for at least one cycle when
bExecute changes to False but bActive
changes to True.
When bExecute turns to False.
*  When the instruction is bCommandAborted will change to False
bCommandAborted interrupted by another after remaining True for one cycle when
instruction. bExecute is False but bCommandAborted
changes to True.
bError «  When an error occurs in the
execution conditions or input When bExecute turns from True to False.
ErrorlD values for the instruction. (Error code is cleared.)

(Error code is recorded)

=  Timing Diagram
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bExecute ]
bDone E E E E
bBusy ]
vt | ] [ ] [ ]
bCommandAborted _I i
bError ]
ErrorlD ]
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
AxisGroup | the s | DMC_AXIS_GROUP_REF | DMG_AXIS_GROUP_REF | \When bExecute tums to
P group — - - — - - True and bBusy is False.

*Note:

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

program for function blocks.

e Function

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

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

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

state.

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

e Troubleshooting

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

error code in ErroriD.

e Programming Example

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

DMC_MovelinearRelative is run.

m  The axes will enter Standby state after deceleration is completed if no other motion instruction
is run during the period when DMC_Movel.inearRelative is paused via DMC_GroupHailt.

m  When DMC_MovelinearRelative is run again during deceleration, DMC_GroupHalt will be
interrupted immediately and the axis group will accelerate again without staying in Standby
state any more. The re-execution action described above is allowed for DMC_GroupHalt.
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DMC_GroupEnable_0
TRUE DMC GroupEnable
Ml EN ENO——
DMC Axis Group —Saxi sGroup blDone —
—bExecute bBuay —
bError —
ErrorID —
DMC_MowveLinearRelative_0.bExecute EXECUTE
=1 EN ENO[
Distance[0] := 1000;
Distance[l] := 1000;
Distance[2] := 1000;
DMC_MovelinearRelative 0
TRUE DMC MovelinearRelative
11 EN - ENO——
DMC RAxis Group —SaxiasGroup blone —
—|bExecute bBusy —
Distance —Distance blctive —
500 —1rVelocity bCommandAborted —
20 —/lrRAcceleration bError —
30 —jlrDeceleration ErrorID —
0 —lrJderk
DMC BUFFER_MODE.aborting —(BufferMoede
DMC_GROUP_TRANSITION MODE.none —TransitionMode
DMC_GroupHalt_ 0
TRUE DMC GroupHalt
11 EN ENO——
DMC Axis Group —awisGroup bDone [~
—|bExecute bBusy [—
30 —lrDeceleraticn bActive [~
0 —lrderk bCommandAborted [~
DMC_BUFFER_MODE.aborting —BufferMode bError [~
ErrorID -

=  Timing Diagram
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&
AxisX.Velocity
0

DMC_MoveLinearRelative

bExecute

bDone .

bBusy

bActive

bAborted P _I

bEmar

DMC_GroupHalt i P 1 i
bExecute |_

bDone

bBusy

bActive

bAborted

bEmor

GroupMaving

Standby . | I
State Machine 4I_/ E—I

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

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

. When the velocity has not been reduced to 0 yet and bExecute of DMC_GroupHalt changes to
True during the instruction execution, DMC_GroupHalt will be aborted by changing bExecute of
DMC_MovelLinearRelative to True again and then its bCommandAboted will change to True.
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2319 DMC _Home P
e Supported Devices: AX-308E, AX-364E

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

FB/FC Instruction Graphic Expression ST Language

DMC_Home_P_instance (
Axis : =,
bExecute : =,

DMC_Home_P

—{Axis bDone|

—bExecute bBusy

FB DMC_Home_P —{IrPosiotion bCommandAborted
bErrar|

ErrorlD

IrPosition : =,

bDone =>,

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

ErrorlD =>) ;

e Inputs

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

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

(False)
from False to True.

Positive, negative
Specify the position after G When bExecute turns

IrPosition oo LREAL or0 to True and bBusy is
the homing is completed.
(0) False.
e Outputs
Output range
Name Function Data Type
Ll (Default Value)
bDone True when the homing is BOOL True/False (False)
completed.
bBusy 'rlljrge when the instruction is BOOL True/False (False)
True when the instruction is
bCommandAborted | interrupted by another BOOL True/False (False)

instruction.

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 . DFB_HSIO_ERROR
ErrorlD Appendix for error code DFB_HSIO_ERROR (DFB_HSIO_NO_ERR)
descriptions. - -7

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

Name Function Data Type
When the homing is When bExecute turns to False.
bDone completed. When bError turns to True.
When bExecute changes to When bExecute turns to False.
bBusy TRUE. «  When bError turns to True.
«  When bExecute turns to False.
«  When the instruction is . bCommandAborted will change to False
bCommandAborted after remaining True for one cycle when
aborted by MC_Stop. )
bExecute is False but
bCommandAborted changes to True.
bError « When an error occurs in the
execution conditions or input «  When bExecute turns from True to
values for the instruction. False. (Error code is cleared.)
ErrorlD (Error code is recorded)

m  Timing Diagram

bExecute L
bDone
bBusy
bCommandAborted
bError
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Specifies
Axis the source DMC_PULSE_AXIS_ DMC_PULSE_ When bExecute turns to True and
of pulse REF (FB) * AXIS_REF bBusy is False.
output axis
*Note:

DMC_PULSE_AXIS_REF (FB): The function block serves as the drive interface for the pulse output axis, which

contains the axis parameter call and the drive program.

e Function

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

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

m  DMC_Home_P supports homing modes defined in CiA 402 protocol. For details on homing
modes, refer to appendices.
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m  Library of this function block: DL_BuiltinlO_AX3.library.

e Troubleshooting

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

e Programming Example

m  In this example, the pulse output axis performs the homing motion via DMC_Home_P after
the axis is configured in the 1O configuration interface.

m  Select the first pulse output axis (Pulse Output Axis 0) in Hardware IO Configuration of
Builtin_lO as below. Then you can see corresponding output points (e.g. OUT0, 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.

d suitin_10 x =
Hardware 10 Configuration Configuration
Status
Pakxis Configuration
Counter sst
IEC Objects Counter 0 551 Encoder
L - | ZMmemoc
< - Counter 1
- Po Axis CHO LSP . Z Phase use OC el
Informatios
Po Axis CHO LSH ‘ Counter 2 Captuce 1
1
Po Axis CHO.Z Counter 3 Capture 2
sst 2 10
o axis 110 Home swich | - — Capture 3
Counter 5 g4
4 12 Nt b
i Capture 5
s 13
Timer Capture 6
6 14
sy Capture 7
7 15 Timer 1
s/50 s/51) Timer 2 Compare

Timer 3 Compare 0

out| our Hck Compare 1

Po Axis CHOA | g e

n Po Asis CHO B Compare 3
1 5
a2 e Compare
! Pulse Output Axis 0
B2 2 o Compare 5

n 3 7 Compare §

@ <o Compare 7

m  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 Variable Type Logical Function
Pulse_Qutput_Axis_0 PulseAxis_REF Pulse Output Axis 0
Podxis Configuration
IEC Objects

Status

Information

m  Pulse_Output_Axis_0 is connected to the input Axis of MC_ Power and DMC_ Home_P as
shown in the figure below. When the axis is in Standstill state, the instruction has started to
perform the homing motion according to the set homing mode. At the moment, the state
machine will switch the state from Standstill to Homing.
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(%]

Pulse Output_Awis 0 —H

T

Pulse Cutput_Zxis 00—
do_homing —j
123.4586 —

MC_ Power_ 0
MC Power
EN B ENO
Bxig Status
Enable bRegulatorRealState
bRegulatorOn bDriveStartRealState
bDriveStart Busay
Error
ErrorID
DMC Home P O
DMC Home P
EN - ENO——

Axis bDone —

bExecute bBusy [—

lrPosiotion bCommandiborted —

bError —

ErrorID —

m  After DMC_Home_P has started, the pulse axis Pulse_Output_Axis_0 will perform the homing
motion according to the set Home Mode in PoAxis Configuration below. After the function block
is run, the homing will be conducted according to different external signals and cases.

¢ Homing Mode: Mode 23;

¢ Homing speed during search for switch: 1000 (Unit: user unit /s);

¢ Homing speed during search for z phase pulse: 500 (Unit: user unit /s);

& Homing Acceleration: 2000 (Unit: user unit /s 2).
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Homing Setting
Homing Mode | Mode 23 ~]
Homing speed during search for switch (1000 [#] [ Unit/s ]
Homing speed during search for z phase pulse [S00  [4] [ Units]
Homgk:d«ﬁun[ZODD—E[Uﬂ'ﬂs']
Description
Mode 23 : Similar to mode 7 that depending on the home switch and the positive limit switch
but without Z pulse
CASE 1 The homing instruction is 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 during search for Z phase pulse ) once
the home switch becomes ON. Where the axis standing is the home position when the home switch is
OFF.
CASE 2 The homing instruction is executed while the home switch is ON and the axis moves in the negative
direction at the second-phase speed ( Homing speed during search for Z phase pulse ) . And where the
aas standing is the home position when the home switch becomes OF F
CASE 3 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 during search for switch ) when the home
switch is OFF and the positive imit switch is ON. When the home switch is ON, the axis starts to move at
the second-phase speed ( Homing speed dunng search for Z phase pulse ) . Where the axis standing is
the home position when the home switch is OFF
—1 {
L 1 [ 1
J
Start pont
Case Siop pont
drection +
Case2 Negatve drection < MM@ {“M
MMI
Case 3 wm@ )
Home switch I |
Posttve lemst switch |
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2.3.1.10 DMC_ImmediateStop P
e Supported Devices: AX-308E, AX-364E
DMC_ImmediateStop_P can stop the PO axis motion immediately and stop the pulse output.
FB/FC Instruction Graphic Expression
DMC_ImmediateStop P
—Axis bDonef—
FB DMC_ImmediateStop_P —{bExecute bBusyf—
bErrorf—
Errorldf—

ST Language

DMC_ImmediateStop_P(

Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bError =>,
Errorld =>);
e Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is
enabled when
bExecute bExecute changes BOOL True/False (False) -
from False to
True.
e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction execution is BOOL True/False (False)
complete.
bBusy True when the instruction is triggered to BOOL True/False (False)
execute.
bError True when an instruction error occurs. BOOL True/False (False)
Record the error code when an error , DMC ERROR
ErrorlD occurs. Refer to Appendix for error code DMC_ERROR (DMC_NO_ERR)
descriptions. -7

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

Name Timing for shifting to True Timing for shifting to False
«  When bEexcute turns to False.
« When the instruction execution is ‘ bDon.e .W'” change to Falsg after
bDone complete remaining True for one period when
’ bExecute is False but bDone changes
to True.
« When bDone turns to True.
bBusy « When bExecute turns to True. . When bError turns to True.
bError « When an error occurs in the execution o When bExecute turns from True to False
conditions or input values for the (Error Code is cleared).
instruction. (Error code is recorded in
ErrorlD ErroriD)

e Timing Diagram

bExecute

bBusy

bDone

bError

_

]

e Inputs/Outputs

Name | Function Data Type Setting Value Timing to Take Effect
Axis Specq‘y DMC_PULSE_AXIS_REF DMC_PULSE_AXIS_REF When bExepute turns to True,
the axis. and bBusy is False.

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

e Function

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

e Troubleshooting

If an error occurs during instruction execution and output pin bError changes to True, refer to
ErrorID (Error Code) to address the problem.
For error codes and corresponding troubleshooting, refer to Appendix of this manual.

223



AX-Series Motion Controller Instructions Manual

Chapter 2

2.3.1.11 DMC_MoveVelocityStopByPos

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

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

IrDeceleration
Irderk
Directian
IrRoundPhase
IrStopPhase

FB/FC Instruction Graphic Expression
DMC_MoveVelocityStopByPos
Axis bInVelocityp}—
bExecute bDonef—
bTriggerStop bBusyf—
Irvelocity bCommandAbaortedf—
FB | DMC_MoveVelocityStopByPos IrAcceleration bErrorf—

ErrorlDfp—

ST Language

DMC_MoveVelocityStopByPos_instance(
Axis : =,

bExecute : =,

bTriggerStop : =,

IrVelocity : =,

IrAcceleration : =,

IrDeceleration : =,

Irderk : =,
Direction : =,
IrRoundPhase: =,
IrStopPhase: =,
binVelocity =>,
bDone =>,
bCommandAborted =>,
bBusy =>,
bError =>,
ErrorlD =>)
e Inputs
Name Function Data Type Setting Value Timing to Take Effect
(Default Value)
The instruction is run
bExecute when bExecute BOOL True/False -
changes from False to (False)
True.
The stop command is True/False When bExecute is Trug
bTriggerStop | run when bExecute is BOOL (False) and the output bBusy is
True. True.
IrVelocity Specify the target LREAL Positive or 0 When bExecute is True
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Name Function Data Type Setting Value Timing to Take Effect
(Default Value)
velocity. (0) and the output bBusy is
. . False.
(Unit: User unit/s)
Specify the
acceleration rate . When bExecute is True
IrAcceleration | When the motion LREAL Positive and the output bBusy is
starts. 0) False.
(Unit: User unit/s?)
Specify the
deceleration rate . When bExecute is True
IrDeceleration | When the motion LREAL Positive and the output bBusy is
ends. 0) False.
(Unit: User unit/s?)
. . . When bExecute is True
IrJerk Specify the jerk. LREAL Positive and the output bBusy is
(Unit: User unit/s®) 0) False.
_ _ -1: negative When bExecute is True
Direction | SPecify the motion MC_DIRECTION 1: positive | @nd the output bBusy is
direction. False.
(positive)
Positive When bExecute is True
IrRoundPhase | Set the modulo. LREAL and the output bBusy is
(0) False.
. . » When bExecute is True
IrStopPhase SpeC|f)_/ a position or a LREAL Positive or 0 and the output bBusy is
phase in the modulo. (0) False.
*Note: MC_DIRECTION: Enumeration (Enum)
e Outputs
Output range
Name Function Data Type
Ll (Default Value)
binVelocity True when reaching the target velocity. BOOL True/False (False)
bDone If the .trigger signal is True and the axis BOOL True/False (False)
position has been recorded.
bCommandAborted | 1U€ When the instruction is interrupted BOOL True/False (False)
by another instruction.
bBusy rTl:Lr:e when the instruction is triggered to BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
ErrorlD Contains error codes DMC_ERROR’ DMC_ERROR
' - (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)
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[ Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE

« When axis velocity reaches the « When bCommandAborted turns to True.

binVelocity target speed « When bExecute is re-triggered, and
’ Velocity is given a new value.
« When bExecute turns to False.
+ When the trigger signal is True, e bDone will change to False after
bDone and the axis position has been remaining True for one period when
recorded. bExecute is False but bDone changes to
True.

« When the instruction is
bCommandAborted interrupted by another instruction. * When bExecute tumns to False.

« When bDone turns to True.
bBusy « When bExecute turns to True. e When bError turns to True.
«  When bCommandAborted turns to True.

bError When an error occurs in the « When bExecute turns from True to False.
execution conditions or input ;
. - (Error code is cleared.)
ErrorlD values for the instruction.

e Timing Diagram

bExecu= J
bTriggerStop

B ko city r

Case1 Case 2 Case 3 Cased

bCommandAborted —I

bBusy J

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

Specify the

Axis .
axis.

AXIS_REF_SM3* AXIS_REF_SM3 When bExecute turns to True.

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of
the function block.

e Function

n 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
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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 = IrDeceleration

~

a = IrAcceleration

L | Position
StopPhase RoundPhase StopPhase

n 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
| | | | | R
RoundPhase RoundPhase RoundPhase

When the axis specified by the function block is a rotary axis, RoundPhase specifies the entire
phase of the modulo and StopPhase is a phase in the specified modulo. When bTriggerStop
changes to True, the axis will stop at the phase specified by StopPhase, and the final stop
position is (StopPhase value/ RoundPhase value) x Modulo value of the rotary axis.

0

StopPhase
270° 90~

180~

L] Special Case

L 4

When the stop command is performed, the axis may not be able to complete the stop action with
the deceleration rate specified by Irdeceleration if the position of the specified axis is too close
to the target stop position. Therefore, the axis positioning will end in the next modulo. In that
case, it is suggested to adjust the value of IrDeceleration or the position where the stop command
is triggered so as to satisfy the path planned in the deceleration motion.

e Troubleshooting

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

e Programming Examples

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

DMC_MoveVelocityStopByFPos_0

TRUE DMC_ MoveVelocityStopByPos
— ——————n a ENO
SM Drive Virtual —SAxis bInVelocity [~
—bEX&cOTe bDane —
—bTriggerScop bCommandaborced —
1000 —{1lrVelocicy bBusy
5000 —jlzAcceleration bErzor [~
3000 —leDeceleration dwErrorID —
50000 —jlederk
MC DIRECTION.posicive —{Direction
360 —lrRoundFhase
180 —lrStopFPhase

. Rotary axis setting
Axiz type and limits

Modulo settings
Virtual mode s

@ Madulo Modulo value [u]: 3600.0
O Finite

. Timing Diagram
3000

.. 1800
Position

Jerk °©

-50000

DMC_MoveVelocityStopByPos

bExecute
bTriggerStop
bDriveStart
continuous motion(5)
State Machine discrete motion(4) ‘
standstill(3) 3 | standstill(3)
1. After bExecute changes to True, the axis starts to move at a constant speed in the set direction

until bTriggerStop changes to True to start the positioning motion.

2. The RoundPhase and StopPhase of DMC_MoveVelocityStopByPos are set to 360 and 180,
and the Modulo value of the rotary axis is 3600. Therefore, the rotary axis finally stops at 1800.

3. Since the axis position exceeds the position specified by StopPhase as bTriggerStop turns to
True, the axis will stop at the next StopPhase position.
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= Programming Example 2:

*

*

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

"

DMC_MoveVelocityStopByFos 0
2 DHC MoveVelocityStopByPes

i EN ENOD
SM_Drive Vircual —SjAxis bInVelocicy -
—bExecurs blone —
—bIriggerStop bCozmmandAiborted
1000 ——{lzVelocity bEusy ~
5000 lrAcceleration bError [~
3000 —{lrDeceleracion dwErrorlD -

50000 —lrJerk
MC_DIRECTION.negative —|Direction
5000 = lrxRoundFPhase
2000 —{lrStopFhase

Timing Diagram

Position °©

-3000

-1000

DMC_MoveVelocityStopByPos

bExecute

bTriggerStop

bDriveStart

continuous motion(5)

discrete motion(4)

State Machine

standstill(3) I standstill(3)

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.

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.

Since the axis position exceeds 2000 as bTriggerStop turns to True, the axis will stop at the
next 7000.
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2.3.1.12 DMC_Groupinterrupt
e Supported Devices: AX-308E, AX-364E

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

FB/FC Instruction Graphic Expression

DMC_GroupInterrupt
—AxisGroup bDonef—
—bExecute bBusyf—
FB DMC_Grouplnterrupt —IDeceleration bCommandAbortedf—
—Irderk bErrorf—
ErrorlDf—

ST Language

DMC_Grouplinterrupt_instance(
AxisGroup: =,

bExecute: =,

IrDeceleration: =,

Irderk: =,

bDone=>,

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

ErrorlD=>);

e Inputs

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

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

to True.

Deceleration

IrDeceleration ) LREAL Positive (0) When bExecute turns to True.
(user unit/s?)
Irderk Jerk ; Jump LREAL Positive (0) When bExecute turns to True.
(Unit: user unit/s®)
e Outputs
Name Function Data Type Output Range (Default Value)
bDone True yvhen all axes stop with the BOOL True/False (False)
velocity 0.
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Name Function Data Type Output Range (Default Value)
bBusy TT“e when the instruction is BOOL True/False (False)
triggered to run.
bCommandAborted | 1'U€ When the instruction is BOOL True/False (False)

interrupted.

bError True when an instruction error BOOL True/False (False)
occurs.
Record the error code when an .

ErrorlD error occurs. Refer to Appendix | DMC_ERROR" | DMC_ERROR(DMC_NO_ERROR)
for error code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

m  Output Update Timing

Name Timing for shifting to True Timing for shifting to False
« When bExecute turns to False.
e bDone will change to False after
bDone «  When decelerating to stop. remaining True for one cycle when
bExecute is False but bDone
changes to True.
When bDone turns to True.
o When bError turns to True.
«  When bExecute turns to True.
bBusy «  When bCommandAborted turns to
True.
» When bExecute turns to False.
. . o bCommandAborted will change to
bCommandAborted When thg |nstru.ct|on Is aborted by False after remaining True for one
another instruction. .
cycle when bExecute is False but
bCommandAborted changes to True.
bError «  When an error occurs in the execution | *  When bExecute turns from True to
conditions or input values for the False (Error Code is cleared).
ErrorlD instruction. (Error code is recorded)

e Timing Diagram

bExecute

bDone

bBusy

bCommandAborted

bError

L

ﬂ_

e Inputs/Outputs

Name

Function

Data Type Setting Value

Timing to Take Effect
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AxisGrou ;‘;eac)'(z DMC_AXIS_ DMC_AXIS_ | When bExecute turns to True and
P aroup GROUP_REF* GROUP_REF | bBusy is False.

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

e Function

This instruction can decelerate and stop the motion of axis groups other than DMC_GroupStop.
During deceleration, the status of the axis groups remains GroupMoving.

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

m  If Group state machine is GroupMoving while running, after the instruction is done, the
following Continue data will be recorded for subsequent DMC_GroupContinue to resume the

motion.
° Instructions that are not yet run (including the instructions that have not yet been run in
the instruction buffer area).
° Position after motion stops (AxisGroup.ContinuePos).

After recording the dada, AxisGroup.bContinueDataWriten will be set to TRUE.

The execution will not be recorded if it is not completed.

m  When there is Continue data currently available, re-run DMC_Grouplinterrupt. The current
Continue data will be cleared. Whether the new Continue data is recorded depends on whether
the execution is successful.

m  When the DMC_Grouplnterrupt IrDeceleration and IrJerk are set too small, it may cause the
deceleration distance to exceed the target position of the axis group, and after the
DMC_GroupContinue is run, it will reverse to the target position of the axis group.

m  During the execution of DMC_Grouplnterrupt, users might encounter the following situation:

° During DMC_Grouplnterrupt execution, DMC_Grouplnterrupt will be interrupted when
triggering DMC_GroupStop.

° During DMC_Grouplnterrupt execution, when the second function block
DMC_Grouplnterrupt is re-triggered, it will be interrupted.

° During DMC_Grouplnterrupt execution, DMC_Grouplnterrupt continues running when

axis groups motion instructions are running. Motion instructions are at the Busy state
until DMC_Grouplnterrupt execution is completed, and the instructions will be added into
instruction buffer area to start running.

e Troubleshooting

n When an error occurs in the execution of the instruction, bError turns to True, and the axis
motion will stop. Refer to ErroriD (Error Code) to confirm the current error status.
= For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Programming Example
n Example 1

m  This example shows that the DMC_Grouplnterrupt function block is run when the axis group
is running. After the axis group stops running, the DMC_GroupContinue function block is used
again to restore the axis group motion.
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DMC_GroupEnable 0

DMC_GroupEnable

DeltakxisGroup —=

EN ENO——
AxisGroup bDone
bExecute bBuay [
bError -
ErrorID

DMC_MoveLinearRelative,

o

DMC_MoveLinearRelative EXECUTE
EN EN EN ENO[—
DeltahxisGroup —=|AxisGroup bDone GreupDistance [0] 100000;
bExecate e GroupDistance[1] 1000007
GroupDistance —Distance bActive —
500 —1rVelocity bCommandAborted —
500 —|LrAcceleraticn bError
500 —1lrDeceleration ErrorID —
—|1rderk
—|BufferMode
—|TransitionMode
DMC_GroupInterrupt_0
DMC_GroupInterrupt
EN ENO——
DeltahxisGroup —=|AxisGroup bDone
—bExecute bBusy [~
500 —|lrDeceleration  bCommandRborted [
—1lrJerk bError —
ErrorID
DMC_GroupContinue_0
DMC_GroupContinue
EN ENO|—
DeltaAxisGroup —=|AxisGroup bDone —
—bExecute bBusy [—
bCommandAborted —
bError [~
ErrorID -
Timing Diagram
B e ——
Axis) Velocity /-/ T - -~ Ry
) } .

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

bExecute

bDone

bBusy

bConmandAbarted

bError

bExecute

bDone

bBusy

bCommandAborted

bError

State Machine

OMC_Mov eLinearRelative

|

B I P

DMC_Grouplntermpt

R

-

]

ODMC_GroupContinue

1]
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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.

At this time, bExecute of DMC_GroupContinue changes to True, and the unfinished motion path
of previous DMC_MovelinearRelative of the axis group will be completed.
= Example 2
m  This example shows that when the axis group is close to the target position, run the
DMC_Grouplnterrupt function block. After the axis group stops, use the DMC_GroupContinue
function block to resume the movement.

DMC_GroupEnable O

DeltehxisGroup —

DMC GroupEnable

EN ENO
AxisGroup bDone
bExecute bBusy
bError

ErrorlD

DMC_MoveLinearRelative 0

DMC MovelinearRelative

EN ENC
DeltalfxisGroup —HAxisGroup bDone
—bExecute bBuay
GroupDistance —Distance bictive
500 —lrVelocity bCommandiborted
500 —lricceleraticon bError
500 —{lrDeceleration ErrorID
—lrderk
—BufferMode
—IransitionMode
DMC_GroupInterrupt 0O
DMC GroupInterrupt
EN ENG
DeltafAxisGroup —HAxisGrc-up bDone
—bExecute bBusy
500 —lrDeceleraticn bCommandAborted
—lrderk bError
ErrorID

OMC GroupContinue 0

DeltafxisGroup —=

DMC GroupContinue

EN ENO
AxisGroup bDone
bExecute bBusy
bCommandAborted

bError

ErrorID

EXECUTE
EN
GroupDistance[0]
GroupDistance[l]

ENO
100000;
100000;
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. Timing Diagram

Taraet Position

AxisX.Position J
0

DMC_MovelinearRelative

bExecute
bDone _\
bBusy
bActive

bCommandAborted

bError

DMC_Grouplinterrupt

bExecute

bDone

bBusy

bCommandAborted

bError

DMC_GroupContinue

bExecute
bDone

bBusy

bCommandAborted

bError

Standby
State Machine j

GroupMoving

® \When the DMC_MovelinearRelative bExecute turns to True, the axis group starts moving.

® \When the axis group is close to the target position, run DMC_Grouplnterrupt, and when
bExecute turns to True, the axis group will slow down and sto until the speed is 0, but it will
exceed the target position.

°

At this time, the DMC_GroupContinue bExecute turns to True, and run the previous
DMC_MovelinearRelative setting value, so that the axis is reversed to the target position.
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2.3.1.13 DMC_GroupContinue
e Supported Devices: AX-308E, AX-364E
DMC_GroupContinue restores the interrupted motion of DMC_Grouplnterrupt.
FB/FC Instruction Graphic Expression
DMC_GroupContinue
—{AxisGroup bDonef—
FB | DMC_GroupContinue et bCommandnt s~
bErrarf—
ErrorIDf—

ST Language

DMC_GroupContinue_instance(

AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bCommandAborted=> ,
bError=>,
ErrorlD=>);
e Inputs
Setting Value
Name Function _Il?ata Timing to Take Effect
ype (Default Value)
The instruction is run
bExecute when bExecute changes BOOL True/False (False) -
from False to True.
e Outputs
Name Function Data Type Output range value (Default
Value)
bDone True when motion is BOOL True/False (False)
resumed.
bBusy TT“e when the instruction is BOOL True/False (False)
triggered to run.
bCommandAborted | 1'U€ When the instruction is BOOL True/False (False)
interrupted.
bError True when an instruction BOOL True/False (False)
error occurs.
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Name

Function

Data Type

Output range value (Default
Value)

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)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
«  When bExecute turns to False.
bD «  When motion is resumed e bDone will change to False after remaining
one ) True for one cycle when bExecute is False
but bDone changes to True.
«  When bDone turns to True.
«  When bExecute changes to
bBusy TRUE . When bError turns to True.
' . When bCommandAborted turns to True.
«  When bExecute turns to False.
*  When the instruction is « bCommandAborted will change to False
bCommandAborted interrupted by another function after remaining True for one cycle when
block. bExecute is False but bCommandAborted
changes to True.
bError «  When an error occurs in the
execution conditions or input « When bExecute turns from True to False
values for the instruction. (Error (Error Code is cleared).
ErrorlD code is recorded)

e Timing Diagram

bExecute

bDone

bBusy

bCommandAborted

bError

L

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou ;zeac)'(z DMC_AXIS_ DMC_AXIS_ | When bExecute turns to True and
P aroup 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.
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e Function

m  This instruction can resume the axis group motion that is stopped by DMC_Grouplnterrupt.
m  Three conditions for successfully execute this instruction:
. The current status of the axis group is GroupStandby.
. There is recorded Continue data (the axis group variable AxisGroup.bContinueDataWriten is
True).
. The current position is at AxisGroup.ContinuePos.
= Output pin bDone will immediately change to True after the execution is successful, and clear the
Continue data that is recorded.

e Programming Example

m  Refer to DMC_Grouplnterrupt programming example.
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2.3.1.14 DMC_MovelLink

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

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

FB/FC Instruction Graphic Expression
DMC_MoveLink

—{Master bDonef—
—slave bInSynck—
—TriggerInput bBusyf—
—bExecute bCommandAbortedf—

. —IrSlaveDistance bErrarf—

FB DMC_MOVGLIHK —IrMasterDistance ErrorID

—{IrMasterDistanceInACC
—{IrMasterDistanceInDEC
—LinkOption
—IrMasterStartDistance
—{StartDistanceMade

DMC_MovelLink_instance(
Master: =,

Slave: =,

Triggerinput: =,

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

ST Language

LinkOption: =,
IrMasterStartDistance: =,
StartDistanceMode: =,
bDone=>,
bInSync=>,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorID=>);
e Inputs
. Setting Value (Default Timing to Take
N F Data T
ame unction ata Type Value) Effect
The instruction is run
bExecute when bExecute BOOL True/False (False) When bExecute
changes from False turns to True.
to True.
IrSlaveDistan .Slave axis trave.l LREAL Positive, negative, or 0 (0) When bExecute
ce distance (user units) turns to True.
LrMasterDista . Spindle travel . LREAL positive (0) When bExecute
nce distance (user unit) turns to True.
. Spindle acceleration
IrMasterDista . s When bExecute
ncelnACC travel dlsta.nce (user LREAL positive (0) turns to True.
unit)
IrMasterDista Spindle deceleration LREAL positive (0) When bExecute

2
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ncelnDEC travel distance (user turns to True.
unit)
0: COMMANDEEXECUTION
1: TRIGGERDETECTION
. . Synchronization start = DMC_LINKO 2: MASTERREACH When bExecute
LinkOption " . 4
condition selection PTION ( COMMANDEEXECUTION turns to True.
)
IrM?sterStart .Splndle foIIowmg LREAL Positive, negative, or 0 (0) When bExecute
Distance distance (user unit) turns to True.
0: ABSOLUTE
StartDistance Spindle following DMC_STAR 1: RELATIVE When bExecute
Mod dist d TDISTANCE : ¢ 0T
ode istance mode MODE2 ( ABSOLUTE ) urns to True.
*Note:

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

e Outputs
. Output range value
Name Function Data Type (Default Value)
bDone Turns True when slave axis positioning BOOL True/False (False)
is complete.
bInSync True when master anq slave cams are BOOL True/False (False)
synchronized.
bBusy True when Instruction is running. BOOL True/False (False)
bCommandAborted True when Instruction is interrupted. BOOL True/False (False)
bError True when an Instruction error occurs. BOOL True/False (False)
Record the error code when the
instruction error occurs. For the . DMC_ERROR
ErroriD detailed description of the error code, DMC_ERROR (DMC_NO_ERROR)
refer to the appendix of the manual.

*Note: DMC_ERROR: enumerate (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
» When bExecute turns to False.
When slave axis positioning is « If bExecute is False and bDone turns
bDone P 9 to True, then bDone turns to False
completed . . L
immediately after maintaining the
True state for one scan cycle.
bInSync « When the slave axis is synchronized «  After positioning
« When the upper edge of bExecute fires | « When bDone goes up
bBusy e when bError goes up
«  When bCommandAborted upper
edge
«  When The Instruction is interrupted by « When bExecute turns to False.
bCommandAborted another Function block e bCommandAborted will change to

False after remaining True for at
least one cycle when bExecute is

240



AX-Series Motion Controller Instructions Manual Chapter 2

False but bCommandAborted
changes to True.

bError « When an error occurs in the execution |«  When bExecute turns to False.
condition or input value of the Insert (Clear the error code of the ErrorlD
ErrorlD (the error code is recorded in the record)
ErrorlD).

e Timing Diagram

oo || | ImB

LinkOption

Trigger

bDone

bInSync

|
]

bBusy

H

bCommandAborted

bError
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e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master Specifiesthe | \\\s REF_SM3"  AXIS_REF_sma /e bExecute rises and bBusy
master axis. status is False
Slave Specifies .the AXIS_REF_SM3" AXIS_REF_SM3 When .bExecute rises and bBusy
slave axis. status is False
Triggerinput Trigger signal TRIGGER_REF? = TRIGGER_REF | When bExecute turns to True.

*Note:

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

function blocks.
2. TRIGGER_REF: Structure (STRUCT)

When the controller is
blnput triggered, it is the trigger BOOL
signal source

Whether the trigger signal

is valid BOOL

bActive”

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

e Function

Name Function Data Type
iTriggerNumber Trigger channel INT
bFastLatching Trigger signal BOOL

Setting Range (Default)
0: Touch Probe 1 upper edge data capture
1: Touch Probe 1 lower edge data capture
2: Touch Probe 2 upper edge data capture
3: Touch Probe 2 lower edge data capture
(-1)
True: the drive triggers
False: Controller trigger (True)

Trigger source

True: The trigger signal is valid (False)

m  The synchronous motion trigger of MC_MoveLinke is determined by LinkOption.
. COMMANDEEXECUTION: When DMC_MovelLinke starts, the slave axis goes into
synchronization and performs positioning movements.

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

motion.

m  StartDistanceMode determines, if LinkOption = MASTERREACH mode, the specified position of the

spindle.

. ABSOLUTE: The specified location is MasterStartDistance.

. RELATIVE: The specified position is

MasterStartDistance+Function block.

the current position triggered by the

The positioning path of the slave axis is converted by four parameters: the moving distance of the spindle
acceleration segment (MasterDistancelnACC), the moving distance of the spindle deceleration segment
(MasterDistanceInDEC), the moving distance of the master axis (MasterDistance), and the moving
distance of the slave axis (SlaveDistance).
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s
T MasterDistanceinDEC LT
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Master axis Position

ncelnDEC

MasterDistance

asterDistancelnACC

1 ' Time
Slave axis position: :

SlaveDistance

- — : Time
Slave axis Velocity: '
Time
. Acceleration Section
Interval The relationship between the master axis and the slave axis movement amount
Master .
. MasterDistancelnACC
Axis
Acceleration -
Section SlaveDistancex
SIaVe MasterDistanceInACC
AXiS MasterDistanceInACC 2 MasterDistanceInDEC
f+(MasterDistance—MasterDistanceInACC—MasterDistanceInDEC)+f

. Constant Velocity Section

Interval The relationship between the master axis and the slave axis movement amount

Master

Constant | AXis

Velocity )
Section Slave | SlaveDistance —Slave AxisAcceleration Section moving distance — FitSlave

Axis AxisDeceleration Sections &2k

MasterDistance — MasterDistancelnACC — MasterDistancelnDEC

. Deceleration Section

Interval The relationship between the master axis and the slave axis movement amount
Master .
. MasterDistancelnDEC
Axis
Deceleration -
Section SlaveDistancex
Slave MasterDistanceInDEC
AXiS MasterDistanceInACC 2 MasterDistanceInDEC
++(Mastermstance—MasterDistanceInACC—MasterDistancelnDEC)+f

n When TRIGGERDETECT has the same driver mode and controller mode as MC_TouchProbe, refer to
the MC_TouchProbe instruction manual for the usage of the two modes and the usage settings of
Triggerinput.

e Troubleshooting
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m  If an error occurs during the execution of the instruction, you can refer to the content of ErrorID (error
code) to confirm the current error status.

e Programming Example

n Sample Program1:
The example shows that DMC_MoveLink operates in COMMANDEEXECUTION mode.
DMC_MowveLink 0

DMC Mowvelink

— 1 EN ENO

f—

Master —HMaster bDone —
Slave —Hslave bInSync —
Trigger —={TriggerInput bBusy —
—|bExecute bCommandAborted —

300 SlaveDistance bError [—

100 MasterDistanceInACC
200 MasterDistanceInDEC

DMC_LINKOPTION.COMMANDEEXECUTION —LinkOption
—|MasterStartDistance

1000 —|MasterDistance dwErrorID

= Timing Diagram
Position

2000
Master 1500 -----

500

Slave 1441.176 |

Velocity

10000

Master

Slave

DMC_MoveLink

bExecute

bDone

bInSync

bBusy

5. When the LinkOption is set to COMMANDEEXECUTION, the Slave Axis enters the
synchronization mode immediately after DMC_MovelLink is activated, and performs positioning
motion according to the speed of the Master Axis.

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

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

n Sample Program 2:

The example shows that DMC_Movelink operates in TRIGGERDETECTION mode. (External trigger
using controller mode)
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TRUE EXECUTE
{ [ EN ENO
Trigger.bFastLatching := FALSE;
DMC_MoveLink_0
TRUE DMC_Movelink
—1 [ EN - ENO|——
Master —SMaster bDane —
Slave —Hslave bInSync —
Trigger —TriggerInput bBusy —
—|bExecute bCommandAborted —
500 —SlaveDistance bError —

MasterDistance dwErrorID
MasterDistanceInACC

200 —MasterDistanceInDEC
DMC_LINKOPTION.TRIGGERDETECTION —LinkOption

—|MasterStartDistance

n Timing Diagram
Position

2000
Master ;000

Slave 1441.176 |

Velocity

10000

Master

Save / \

Trigger

DMC_MovelLink

bExecute

bDone

bInSync

bBusy

1. When the LinkOption is set to TRIGGERDETECTION, after the DMC_MovelLink is activated,
the trigger signal must be used to make the Slave Axis enter the synchronization mode. After
the trigger, the Slave Axis will follow the speed of the Master Axis to perform positioning
motion.

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

3. When the Slave Axis completes the moving position movement, the Slave Axis leaves the
synchronization relationship, and DMC_MovelLink completes the synchronous positioning
movement.

n Sample Program 3:
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Example to illustrate that DMC_MoveLink operates in MASTERREACH mode.

DMC_MoveLink 0
DMC_Movelink

:
=3

DMC_LINKOPTICN.MASTERREACH —LinkOption

DMC STARTDISTANCEMODE.ABSOLUTE — StartDistanceMode

EN ENO—
Master —HMaster bDone —
Slave —Hslave bInSync —
Trigger —{TriggerInput bBusy —
—|bExecute bCommandAborted —
500 SlaveDistance bError —
10 MasterDistance AwErrorID [~

100 —|MasterDistanceInACC
200 —|MasterDistanceInDEC

300 —MasterStartDistance

Timing Diagram

Master

DMC_MoveLink

bExecute

bInSync

Position

Slave

Velocity

10000

Master

Slave / \

bDone

bBusy

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

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

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

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

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

FB/FC Instruction Graphic Expression

DMC_MoveFeed

— A bDonef—
—TriggerInput bInFeedf—
— bExecute bBusyF—
— bWindowQnly bCommandAbortedf—
—IrFirstPosition bErrorf—
—IrLastPaosition ErrorID f—
—IrPasition

FB DMC_MoveFeed —Irvelocity

—IrAcceleration
—IrDeceleration
—Irderk
—Direction
—Movemode
—IrFeedDistance
—IrFeedVelocity
—bErrorDetect

ST Language

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

e Inputs
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Name Function Data Setting Value (Default Timing to Take
Type Value) Effect
The instruction is run
bExecute when bExecute changes BOOL True/False (False) When bExecute
turns to True.
from False to True.
. When bExecute
bWindowOnly Enable thsee\tlz:]ndow range BOOL Tr(uFe;::Sael)se turns to True and
9 bBusy is False.
Defines the start position LREA When bExecute
IrFirstPosition of Window. (Unit: user L Negative, Positive or 0 (0) turns to True and
unit) bBusy is False.
o Defines the end position of | LREA . - When bExecute
IrLastPosition . . . Negative, Positive or 0 (0) turns to True and
Window. (Unit: user unit) L .
bBusy is False.
- Absolute target position LREA . -, When bExecute
IrPosition ) . Negative, Positive or 0 (0) turns to True and
(Unit: user unit) L .
bBusy is False.
. Acceleration rate (Unit: LREA . When bExecute
IrAcceleration . Positive (0) turns to True and
user unit/s2) L .
bBusy is False.
. Deceleration rate. (Unit: LREA . When bExecute
IrDeceleration . Positive (0) turns to True and
user unit/s2) L .
bBusy is False.
. . o When bExecute
Irderk Specify the Jgrk. (Unit: LREA Positive or 0 (0) turns to True and
user unit/s3) L .
bBusy is False.
-1: negative
MC_DI 0 : shortest When bExecute
N Specify the motion - 1 : positive
Direction M RECTI . turns to True and
direction. » 2 : current bBusy is Fal
ON 3 - fastest usy is False.
(shortest)
DMC_ 0 : ABSOLUTE When bE ‘
MOVE 1: RELATIVE en bexecute
MoveMode target movement mode MODE 2 - VELOCITY turns to .True and
“ (ABSOLUTE) bBusy is False.
IFFeedDistance standard dlstar?ce (Unit: LREA Negative, Positive or 0 (0) When turns to
user unit) L True.
IrFeedVelocity Standard speed (user unit) LRLEA Positive (0) Whe%:]uerns to
True/False When bExecute
bErrorDetect Error detection selection BOOL turns to True and
(False) .
bBusy is False.
*Note:
1. MC_DIRECTION: Enumeration (Enum)
2. DMC_MOVEMODE: Enumeration (Enum)
e Outputs
. Output range value
Name Function Data Type (Default Value)
Turns to True when the standard
bDone movement is completed or the target BOOL True/False (False)
movement is completed and
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Name Function Data Type Olj(g);‘:ﬁrszlzzl)ue
ErrorDetect is False.
binFeed True in standard motion BOOL True/False (False)
bBusy True when Instruction is executing BOOL True/False (False)
bCommandAborted True when Instruction is interrupted BOOL True/False (False)
bError True when an Instruction error occurs BOOL True/False (False)
Record the error code when the
oD e DMOERROR o MO SHROR
refer to the appendix of the manual.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

e Timing Diagram

Name Timing for shifting to True Timing for shifting to False
» When bExecute turns to False.
When the standard movement is « bDone will change to False after
bDone completed or the target movement is remaining True for one period when
completed and ErrorDetect is False. bExecute is False but bDone
changes to True.
binFeed During standard exercise « When completing standard exercise.
» When bDone turns to True.
bBusy When bExecute turns to True. . When bError turns to True.
The Function block is interrupted or
bCommandAborted when the target motion is complete and | « When bExecute turns to False.
bErrorDetect is True.
bError When an error occurs in the execution «  When bExecute turns to False.
condition of the Instruction or the input (Clear the error code of the ErrorlD
ErrorlD value. record)
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ErrarDetect P

hDane H

blnF eed | I

bBusy ’7 | u 5
hZommand&borted —‘
hErrar J_‘

e Inputs/Outputs

‘ Name ‘ Function Data Type Setting Value Timing to Take Effect

Specify the

axis AXIS_REF_SM3*" AXIS_REF_SM3 ' When bExcute turns to True.

Axis

‘Triggerlnput‘ Trigger signal = TRIGGER_REF?  TRIGGER_REF | When bExecute turns to True.

*Note:

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

2. TRIGGER_REF: Structure (STRUCT).

. Setting Range
Name Function Data Type (Default)

0: Touch Probe 1 aquire data when True
1: Touch Probe 1 aquire data when Fal

iTriggerNumber Trigger channel INT ouch Frobe aqu!re aawhen raise
2: Touch Probe 2 aquire data when True
3: Touch Probe 2 aquire data when False
True: Drive tri

bFastLatching Trigger signal BOOL rue: Lrve r|gger'
False: Controller trigger (True)

Trigger signal source when . .
blnput Controller trigger BOOL Trigger signal source
bActive’ Trigger signal valid or not BOOL True: Trigger signal valid (False)

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

e Function

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

n The mode of the target movement (the first segment of movement) is set by MoveMode, in which the
absolute movement (ABSOLUTE) and the relative movement (RELATIVE) are completed if there is no
trigger signal. At this time, the DMC_MoveFeedFunction block will enter the next stage according to
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the ErrorDetect setting, and the velocity motion (VELOCITY) will continue to run regardless of the
ErrorDetect state.

When ErrorDetect is False and the target motion (the first motion) is completed, bDone turns to
TrueFunction block to complete; when ErrorDetect is True, and the target motion (first motion) is
completed, bCommandAborted turns to TrueFunction block to interrupt.

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

bExecute

Trigger r

bDone

binFeed

bBusy

Velocity

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

bExecute
Trigger |—|

bDone

binFeed

bBus v

Velocity

|

When IrFeedDistance is set to 0, the axis will stop immediately.

In drive mode, if Touch Probe Status(60B9h) and Touch Probe Pos1 Value(60BAh) are not configured
in PDO, you need to use SDO to ask the controller. Therefore, when the Trigger signal comes, the
Function block will not respond immediately. In response configure the above two PDOs.

Window Mask Setting
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. When the axis is set as a rotary axis, different results will be obtained with different Window
Mask settings. The results obtained by setting different FirstPosition and LastPosition Interval
are shown in the following figure.

1. FirstPosition < LastPosition

LastPosition LastPosition FirstPosition

FirstPosition

2. FirstPosition > LastPosition

FirstPosition

FirstPosition LastPosition

LastPosition

] In the linear axis mode, the Windows Mask Setting Range value must be FirstPosition < LastPosition,
and the trigger can work within the range value.

e Troubleshooting

m If an error occurs during the execution of the Instruction, you can refer to the content of ErrorID (error
code) to confirm the current error status.

e Programming Example

n Sample Program 1:
The example shows the execution result of using DMC_MoveFeed in controller mode.

LMC MoveFeed 0

TRUE EXECUTE DMC MoveFeed
{1 EN ENO EN B ENO——
Trigger.bFastlatching :=FALSE; 5M Drive ETC_Delta ASDA A2 —“|Axis bDone —
Trigger —= TriggerInput bInFeed —
—{bExecute bBusy —
FLLSE —{bWindowOnly bCommandAborted —
—{1rFirstPosition bError —
—{lrLastPesition dwErrorID —
—|1lrPosition

500 —1rVelocity
1000 —lrRcceleration
1000 —jlrDeceleration
10000 —lrJerk
MC_DIRECTION.positive —Direction
IMC_MoveMode . VELOCITY —Movemode
100 —1lrFeedDistance
500 —{1rFeedVelocity
—ErrorDetect

= Timing Diagram
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Trigger.binput

P osition

Velocity

Acceleration

DNMC_Movef eed

bExecute

-

I

blone

bBusy

binFeed

After DMC_MoveFeed has started, the axis starts to run with parameters such as target
position, velocity, acceleration and motion mode input by the Function block, and waits for the
Trigger signal of the controller mode.
After the trigger signal of the controller mode is triggered, the axis will move according to the
position and speed of the second standard movement.
Since the standard distance (IrFeedDistance) is a positive value, the axis maintains the original
movement direction and performs standard movement after triggering.

Sample Program 2:

Example to illustrate the execution result of using DMC_MoveFeed in drive mode.

EN
Trigger.
Trigger.

DMC_MoveFeed_0

EXECUTE
ENO

bFastLatching :=TRUE; SM Drive ETC Delta ASDA A2 —5
iTriggerNumber := 0; Trigger —
FALSE —

1000 —

500 —

1000 —

1000 —

10000 —]

MC_DIRECTION.positive —j
DMC_MowveMode .RELATIVE —
-100 —
500 —

DMC MoveFeed
EN

Exis
TriggerInput
bExecute
bWindowOnly
1rFirstPosition
lrLastPosition
lrPosition
1rVelocity
lricceleration
lrDeceleration
lrderk
Direction
Movemode
lrFeedDistance
lrFeedVelocity
ErrorDetect

ENO
bDone
bInFeed
bBusy

bCommandAborted

bError
dwErrorID

Wiring Diagram
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SrEM R

™

= Timing Diagram

Dvive Extarmal Trgges

o J/_/L

——— [ ]

OMC_MoweFeed

bExecute I

bDone

bBusy

binFeed

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

2. Since the first segment of the target movement uses the relative mode (RELATIVE), and the
error detection selection (ErrorDetect) is False, when the target position is reached, the
DMC_MoveFeed operation is completed, and bDone turns to True.

3. Restart DMC_MoveFeed, and trigger the external signal of the driver when the first segment of
target movement has not been completed.

4. After triggering, the axis will follow the position and speed of the second standard movement.
Since the standard distance (IrFeedDistance) is negative, the axis will run in the opposite
direction after triggering.

5. The trigger position of the drive mode can be obtained by querying the Touch probe pos1 pos
value (60BAh). Since the Drive trigger is more real-time than the controller, there will be a slight
error in observing the relationship between the InFeed and the position.

255



AX-Series Motion Controller Instructions Manual

Chapter 2

2.3.1.16 DMC_GroupReadSetPosition

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

DMC_GroupReadSetPosition reads the current Instruction position of the axis group.

FBIF
c

Instruction

Graphic Expression

FB

DMC_GroupReadSetPositi

on

— AxisGroup
— bEnable
—CoordSystem

DMC_GroupReadSetPosition

bval

bBu¢

bEr|

Error.

Positi(
KinematicConf

AxisGroup: =,
bEnable: =,

bValid=>,
bBusy=>,
bError=>,
ErrorlD=>,
Position=>,

CoordSystem: =

KinematicConfig=> );

ST Language

DMC_GroupReadSetPosition_instance(

e Inputs
. Setting Value Timing to Take
N F Data T
ame unction ata Type (Default Value) Effect
Implement
instruction when
bEnable bEnable turns to BOOL True/False (False) -
True.
0: ACS

1: MCS When lernabls
DMC_COORD_sys 2 WeS (Reserved) e tott'me't )

CoordSystem Coordinate system “TEM 3: PCS_1 (Reserved) settng .
4: PCS_2 (Reserved) parameters of
5: TCS (Reserved) CoordSystem will

1) be updated.

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

e Outputs

Name
 bvalid

bBusy

Functi

on

True when the output value is valid.

True when the Instruction is triggered to
execute.

Data Type
BOOL

BOOL

Output range value

(Default Value)

True/False (False)

True/False (False)
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Name Function

Data Type

Output range value
(Default Value)

bError True when an Instruction error occurs.

BOOL

True/False (False)

Record the error code when the instruction
error occurs. For the detailed description of

DMC_ERROR

ErrorlD i
the error code, refer to the appendix of the DMC_ERROR (DMC_NO_ERROR)
manual.
L) _7 _) _7 _7 _]
Position The current .Instruction position of the axis LREAL[6] Positive value, negative
group in the set CoordSystem. value or 0

(0, 0, 0, 0, 0, 0]

When the CoordSystem is set as the

Klnen:ciatlcCon is not ACS), the configuration and Data
9 Type corresponding to the current

Instruction position of the axis group.

cassette coordinate system (that is, when it = DL_Kinematics.CO
NFIG_DATA™

(Reserved)

*Note:
1. DMC_ERROR: Enumeration (Enum)

2. Depending on the configuration, there are different storage data.

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bValid < When bEnable turns to True and »  When bEnable turns to True.
IrValueOutput is valid. e When bErrorturns to True.
bBuUS «  When bEnable turns to True. «  When bValid turns to True.
y o When bError turns to True.
bError ' Whef‘.a” error oceurs |r.1 the execgtlon «  When bEnable turns to True (Clear
condition of the Instruction or the input
the error code of the ErrorID record).
Position e Continuously update the value when <« Continuously update the value when
bEnable is True. bEnable is True.
KinematicConfi e Continuously update the value when <« Continuously update the value when
9 bEnable is True. bEnable is True.

e Timing Diagram

bEnable

bVWalid

bBusy

bErrar

e Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Specify
. . .| DMC_AXIS_ | When bEnable turns to True and
AxisGroup tzfoi)r()ls DMC_AXIS_GROUP_REF GROUP _REF  bBusy is False

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

e Function

= When the axis group state is not GroupDisable, this Function block will only effectively output the value.

n If the read position is a cassette coordinate system, KinematicConfig will output the configuration and
attitude data corresponding to the Position; if the coordinate system is ACS, this pin is meaningless.

n Function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.
e Troubleshooting

n If an error occurs during the execution of the instruction, bError will turn to True and the axis motion will
stop. You can refer to the content of ErrorID (error code) to confirm the current error status.

m  For the error codes and corresponding Troubleshooting methods, refer to the Appendix of this manual.
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2.3.1.17 DMC_GroupReadActPosition
e Supported Devices: AX-308E, AX-364E
DMC_GroupReadActPosition reads the current actual position of the axis group.
FB/F
Cl Instruction Graphic Expression
DMC_GroupReadActualPosition
—AxisGroup bwalid
i | —{bEnabl bB
kB DMC_GroupReadActPositi 127 d;stm by
on Emorld
Position

KinematicConfig

ST Language

DMC_GroupReadActPosition_instance(
AxisGroup: =,

bEnable: =,

CoordSystem: =,

bValid=>,

bBusy=>,

bError=>,

ErrorlD=> ,

Position=>,

KinematicConfig=> );

e Inputs
. Setting Value Timing to Take
N F Data T
ame unction ata Type (Default Value) Effect
When bEnable turns
bEnable to True, run the BOOL True/False (False) -
instruction.
0: ACS
1: MCS When lernabls
DMC_COORD_sys 2 WeS (Reserved) e tott'me't )
CoordSystem Coordinate system TTEM 3: PCS_1 (Reserved) seting ¢
4: PCS_2 (Reserved) parameters of
5: TCS (Reserved) CoordSystem will
1) be updated.

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

e Outputs
Name Function Data Type
bValid True when the F)utput value is BOOL
valid.
bBusy True when the Instruction is BOOL
triggered to run.

Output range value (Default
Value)

True/False (False)

True/False (False)
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Output range value (Default

CoordSystem.

N F i
ame unction Value)
bError True when an Instruction error True/False (False)
occurs.
Record the error code when the
instruction error occurs. For the
DMC _ERROR
. L “ a
ErrorlD detailed description of th.e error DMC_ERROR (DMC_NO_ERROR)
code, refer to the appendix of the
manual.
The current Instruction position of . .L’ - == -
" . . Positive value, negative value
Position the axis group in the set or0

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

KinematicCon
fig

When the CoordinateSystem is
set as the cassette Coordinate
system (that is, when it is not
ACS), the configuration and
attitude data corresponding to the
current Instruction position of the
axis group.

DL_Kinematics.CONFI
G_DATA™ (Reserved)

*Note:

1. DMC_ERROR: Enumeration (Enum)

2. Depending on the configuration, there are different storage data.

= Output Update Timing

e Timing Diagram

Name Timing for shifting to True Timing for shifting to False
bValid «  When bEnable turns to True and When bEnable turns to True.
IrValueOutput is valid. When bError turns to True.
bBus «  When the rising edge of bEnable is When bValid turns to True.
y triggered. When bError turns to True.
bError : Whef‘.a” error oceurs |r.1 the exeCL.Jtlon When bEnable turns to True (Clear
condition of the Instruction or the input
ErrorlD value. the Error Code).
Position o Continuously update the value when Continuously update the value when
bEnable is True. bEnable is True.
KinematicConfi e Continuously update the value when Continuously update the value when
9 bEnable is True. bEnable is True.

bEnable

bValid

bBusy

bError
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e Inputs/Outputs

‘ Name ‘ Function ‘ Data Type ‘ Setting Value ‘ Timing to Take Effect

DMC_AXIS_ | When bEnable turns to True and
GROUP_REF | bBusy is False.

Specify the
axis group.

AxisGroup DMC_AXIS_GROUP_REF’

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

e Function

] When the axis group state is not GroupDisable, this Function block will only effectively output the value.

n If the read position is a cassette Coordinate system, KinematicConfig will output the configuration and
attitude data corresponding to the Position; if the Coordinate system is ACS, this pin is meaningless.

n Function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.

e Troubleshooting

n If an error occurs during the execution of the Instruction, bError will turn to True and the axis motion will
stop. You can refer to the content of ErrorID (error code) to confirm the current error status.

m  For error codes and corresponding Troubleshooting methods, refer to the Appendix of this manual.
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2.3.1.18 DMC_GroupJog
e Supported Devices: AX-308E, AX-364E

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

FB/FC Instruction Graphic Expression

DMC_Grouplog

Acceleration
Deceleration
Jerk
CoordSystem

—AxisGroup bBusyf—
—{bEnable bActivef—
—{Forward bCommandAbortedf—
—{Backward bErrorp—

FB DMC_GroupJog —|MaxDistance ErrorIDf—
—{velocity

ST Language

DMC_GroupJog_instance(
AxisGroup: =,

bEnable: =,

Forward: =,

Backward: =,
MaxDistance: =,

Velocity: =,

Acceleration: =,
Deceleration: =,

Jerk: =,
CoordSystem: =,
bBusy=>,
bActive=>,
bCommandAborted=>,
bError=>,
ErrorlD=>);
e Inputs
. Setting Value Timing to Take
Name Function Data Type (Defaulgt Value) E?fect
When bEnable turns
bEnable to True, implement BOOL True/False (False) -
instruction
L’ ’ ’ ’ ’ _]
Run the forward jog e Ealen
True/False
Forward of each coordinate BOOL[6] i B Or;:l?;;\;)c;:is_rx:en
axis False)

2-262



AX-Series Motion Controller Instructions Manual

Chapter 2

*Note: DMC_COORD_SYSTEM: Enumeration (Enum)

5: TCS (Reserved)
(0)

. Setting Value Timing to Take
Name Function Data Type (Defau?t Value) E?fec t
Run the reverse jog L=
True/False
Backward of each coordinate BOOL[6] € B Or;:lyr/)é\]/\g;z(_szr\r/:f;en
aXiS ’ _) _’ _) _) —_—
False)
. L’ _’ _’ _’ _’ _]
Set_thec;ﬁatmmumf positive, negative or onl ks wh
MaxDistance moving distance o LREAL[6] 0 nywor_sw en
one jog of each (0, 0, 0, 0, 0, Enable=True
coordinate axis o)
Set the maximum L o o o
. speed of each Positive Only works when
Velocity coordinate axis LREALI6] (0, 0, 0, 0, O, Enable=True
inching (0])]
Set the maximum L o o o
. acceleration of each Positive Only works when
Acceleration coordinate axis LREALI6] (Io, 0, 0, 0, O, Enable=True
inching oD
Set the maximum Lo
jerk of each Positive Only works when
Jerk coordinate axis LREALI6] (Io, 0, 0, 0, O, Enable=True
inching oD
0: ACS
1: MCS
2: WCS (Reserved)
3: PCS_1
CoordSystem Coordinate system DMC—COEOI\? D_SYST ' (Reserved) Or}:ly \A;c;rlisTwhen
4:PCS_2 nable=True
(Reserved)

e Outputs
. Output Range Value
Name Function Data Type (Default Value)
bvalid True when the Instruction is BOOL True/False (False)
triggered to execute
bBusy True when inching is run BOOL True/False (False)
bCommand True when the Instruction is
Aborted interrupted BOOL True/False (False)
bError True when an Instruction error BOOL True/False (False)
occurs
Record the error code when
the instruction error occurs.
DMC_ERROR
ErrorlD i ipti ) -
For the detailed description of DMC_ERROR (DMC_NO_ERROR)
the error code, refer to the
appendix of the manual.

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

Name Timing for shifting to True Timing for shifting to False
. «  When bEnable turns to True. «  When bEnable turns to True.
bValid o When bError turns to True.
bBusy «  When the fo.rwar.d/backward upper +  When bValid turns to True.
edge starts jogging. e When bErrorturns to True.

«  When this function block instruction is
interrupted by another instruction whose | | \when bEnable turns to True
buffer mode is set to Aborting. i

bCommand . . . o «  bCommandAborted will change to
Aborted . When this function block instruction is False after remaining True for one
interrupted by MC_Stop. cycle when bExecute is False but
«  When this function block instruction is bCommandAborted changes to True.
interrupted by DMC_GroupStop.
bError »  When an error occurs in the execution

When bEnable turns to True (Clear

ErrorlD \c;zlrrjcg"tion of the Instruction or the input the Error Code)
e Timing Diagram
bEnable |
Forward][] E | E E E E
- 1 . : , | —
Backward[] i i i E i i i
— i L .
bBusy E E E E
bActive | | | | E | |
bCommandAborted | | E
bError |

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specify
. . .| DMC_AXIS_ | When bEnable turns to True and
AxisGroup tz?;)r()ls DMC_AXIS_GROUP_REF GROUP _REF  bBusy is False

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

e Function

n Function of CoordSystem needs to be supported by DL_MotionControl library V1.1.0.0 or above.

] When bEnable is TRUE, according to the Coordinate system specified by CoordSystem, the value of
MaxDistance / Velocity / Acceleration / Deceleration / Jerk determines the relevant motion parameters
of each coordinate axis of the Coordinate system, and uses Forward / Backward as the switch to start
the forward and reverse directions of each coordinate axis Inching.
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When bEnable is FALSE, the axis group will stop jogging immediately and decelerate to 0.
Only when one of Forward and Backward is TRUE will start the Jog motion of the coordinate axis.
When MaxDistance is set to 0, there is no movement range limit.

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

= Modifying the CoordSystem breaks jogging in all directions. Anew jog needs to be restarted for Forward
/ Backward.

= When any axis in the axis group is jogging, the GroupState will become GroupMoving, and the axis
states of all axes in the axis group will become synchronized_motion; after the jogging ends, the
GroupState will become GroupStandby, and the axis states of all axes in the axis group will become
standstill.

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

e Troubleshooting
n If an error occurs during the execution of the Instruction, bError will turn to TRUE and the axis motion

will stop. You can refer to ErrorlD (error code) to confirm the current error status.
m  For error codes and corresponding troubleshooting methods, refer to the Appendix of this manual.

. Programming Example

] This example shows how to use DMC_GroupJog to control axis group motion and make 3 axes

move.
EXECUTE
EN ENO—
DMC GroupJdog_0.MexDistance[0] := 1000
DMC GroupJdog_0.MexDistance([l] := 2000;
DMC_ GroupJog_0.MaxDistance[2] := 3000;

DMC GroupJdog_0.Velocity([0] :
DMC GroupJdog_0.Velocity[1l] :
DMC GroupJdog_0.Velocity([2] :
DMC_GroupJdog_0.Acceleration[0] := 100;
DMC GroupJdog_0O.Acceleration[l]
DMC GroupJdog_0O.Acceleration[2]
DMC GroupJdog_0.Deceleration[0]
DMC GroupJdog_0.Deceleration[l]
DMC GroupJdog_0O.Deceleration[2]
DMC_GroupJog_0.Jerk[0] := 100;
DMC_GroupJog_0.Jerk[1] := 100;
DMC_GroupJog_0.Jerk[2] := 100;

LA |
=
=1
=

DMC Groupdog_0

DMC GroupJdog
EN B ENO——

DeltahxisGroup —HAxisGroup bBusy —

—|bEnable bActive —

—|Forward bCommandiborted —

—|Backward bError [~

—|MaxDistance ErrorID —

—Velocity

—|Acceleration

—|Deceleration

—|Jerk

—|CoordSystem

n Timing Diagram
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Axis_1_Position

Axis_2_Position

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

Axis_3_Position
DMC_GroupJog

Enable

Forward[0]

Forward[1]

Forward[2]

bBusy

bActive

. When the Enable of DMC_GroupJog is True, the Forward[0]~ Forward[2] pins are activated,
and the axis will start to run to the MaxDistance setting position and then stop running.

. When any axis in the axis group is running, bActive of DMC_GroupJog is True. bActive is False
after the axis group is running.
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2.3.1.19 DMC_MoveDirectAbsolute

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

DMC_MoveDirectAbsolute controls the axis group moving to the absolute position in the specified coordinate
system. Each axis is calculated independently during the motion, and the motion path is not specified.

Graphic Expression

FB/FC Instruction
—AxisGroup
DMC_MoveDirectAbsoluy | —JPExecute
FB — —Position
te — CoordSystem
—BufferMode
—{TransitionMode

DMC_MoveDirectAbsolute
bDone
bBusy
bactive
bCommandAborted
bError
ErrorID

DMC_MoveDirectAbsolute_instance(

ST Language

AxisGroup: =,
bExecute: =,
Position: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=>,
bCommandAborted=> ,
bError=>,
ErrorlD=>);
e Inputs
Name Function Data Type Setting z:::i)(Default Timing to Take Effect
The instruction is
bEnable run when bExecute BOOL True/False (False) -
changes from False
to True.
Specify the absolute L R When bExecute is on
target position for ' ,‘,’ - _’, the rising edge, the
Position each axis in the LREAL[6] Positive or negative setting parameters of
specified axis group. (0, 0 \Balug 0. 0]) Position will be
(Unit: user unit) T updated.
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Name Function Data Type Setting Value (Default Timing to Take Effect
Value)
0: ACS
1: MCS
2: WCS
(Reserved) When bExecute is on
DMC_COOR 3:PCS_1 the rising edge, the
CoordSystem Coordinate system D_SYSTEM"  (Reserved) setting parameters of
1 4:PCS_2 CoordSystem will be
(Reserved) updated.
5:TCS
(Reserved)
(0)
0: Aborting
Specifies the buffer 1: Buffer.ed When bExecute is on
behavior mode for DMC _ 2: Blend!ngLow. the rising edge, the
BufferMode this function block BUFFER_  3: Blend!ngPrewous setting parameters of
, S MODE?2  4: BlendingNext BufferMode will be
instruction 5: BlendingHigh updated.
(0)
Specifies the DMC_ When bExecute is on
transition behavior GROUP_ | 0: None the rising edge, the
TransitionMode mode for this TRANSITIO | 10: Overlap setting parameters of
function block N_ (0) TransitionMode will be
instruction™ MODE" updated.

*Note:

1. DMC_COORD_SYSTEM: Enumeration (Enum)
2. About BufferMode, refer to the related information of BufferMode in AX-3 series Instructions Manuals.
3. About TransitionMode, refer to the related information of TransitionMode in AX-3 series Instructions Manuals.
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e Outputs
. Output Range Value
Name Function Data Type (Default Value)
bDone Trg'e V\{her? absolute BOOL True/False (False)
positioning is complete
bBusy Trug when the |nstruct'|on s BOOL True/False (False)
triggered for execution
bActive True when the instruction is BOOL True/False (False)
controlling axes.
bCommand True when the instruction
Aborted execution is aborted. BOOL True/False (False)
bError True when an eerr occu.rs n BOOL True/False (False)
execution of the instruction.
Record the error code when
an error occurs. Refer to DMC_ERROR
ErrorlD ) -
Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
«  When absolute positioning is complete. | * When bExecute turns to False.
» When bExecute is False but bDone
bDone turns to True, bDone will remain True
for one cycle and then change to
False.
When bDone turns to True.
»  When bError turns to True.
bBusy When bExecute turns to TRUE. . When bCommandAborted tumns to
True.
« When axes motion starts. When bDone turns to True.
o When bError turns to True.
«  When bCommandAborted turns to
bActive True.
« When bExecute is False but bActive
turns to True, bActive will remain
True for one cycle and then change
to False.
«  When the instruction is interrupted by
another instruction whose BufferMode +  When bExecute turns to False.
is set to Aborting. » When bExecute is False but
bCommand «  When the instruction is interrupted by bCommandAborted turns to True,
Aborted MC_Stop. bCommandAborted will remain True
«  When the instruction is interrupted by {:o;gg.e cycle and then change to
DMC_GroupStop.
bError «  When an error occurs in the execution «  When bExecute turns to False. (Error
conditions or input values of the Code is cleared)
ErrorlD instruction. (Error code is recorded in
ErroriD)

e Timing Diagram
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bExecute |

bDone

]

bBusy

SII

bActive

1
1
bCommandAborted | !
j

bError

ErroriD

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specify
AxisGroup | the axis DMC_AXIS_GROUP_REF’ DMC_AXIS_ = When bExecute turns to True and

GROUP_REF | bBusyis False
group.

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

e Function

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

n Each axis is calculated independently during the movement, so the movement path will vary according
to the configuration used.
n Buffer Mode only supports Aborting and Buffered. If the Buffer Mode of the subsequent motion function

block is set to BlendingLow, BlendingPrevious, BlendingNext, and BlendingHigh, the actual execution
will be according to Buffered.

n The speed, acceleration, deceleration, and jerk of this function block are related to the set values of
the axis group. The Velocity (1113), Acceleration (1123), Deceleration (1133), Jerk (1143) values of
each single axis in the axis group can be modified by MC_WriteParameter.

e Troubleshooting

n If an error occurs during the execution of the instruction, bError will turn to TRUE and the axis motion will
stop. You can refer to ErrorID (error code) to confirm the current error status.

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

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

‘ Axis Group Target Position
| Axis1 1000
| Axis2 2000
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DMC GroupPower_0: DMC GroupPower;

DMC GroupEnable 0O: DMC GroupEnable;

[MC MoveDirectAbsoluts O: DMC MoveDirectAbsolute;
Position: ARRAY [0..3] OF LREAL := [10000, 20000, 4{0.0)]x
MC WriteParameter 0: MC WriteParameter;

MC WriteParameter l: MC WriteParameter;

MC WriteParameter 2: MC WriteParameter;

MC WriteParameter 3: MC WriteParameter;

MC WriteParameter 4: MC WriteParameter;

MC WriteParameter 5: MC WriteParameter;

MC WriteParameter 6: MC WriteParameter;

MC WriteParameter 7: MC WriteParameter;

Axis 1: BOOL;

Exis Z: BOOL;

1 DMC_GroupPower_ 0
DMC GroupPower
EN ENO——
DeltaAxisGroup —"'AxisGroup bStatus —
TRUE —{bEnable bBusy —
—|bRegulatorOn bError
TRUE bDriveStart ErroriD—
2 DMC_GroupEnable_0
DMC GroupEnable
EN ENO[—
DeltaAxisGroup —"'AxisGroup bDone
—|bExecute bBusy [~
bError —
ErroriD
3 DMC_MoveDirectAbsolute_0
DMC_MoveDirectAbsolute
EN ENO—
DeltaAxisGroup —"'AxisGroup bDone —
—|bExecute bBusy —
Position —Position bActive —
—|CoordSystem bCommandAborted —
—|BufferMode bError —
—|TransitionMode ErrorID
4 MC_WriteParameter_0 MC_WriteParameter_1
MC_WriteParameter MC_WriteParameter
EN ENO EN ENO—
SM_Drive_ETC_Delta_ASDA_A2 —SiAxis Done [~ SM_Drive_ETC_Delta_ASDA_R2 —SiAxis Done [~
Axis_1 —|Execute Busy - Axis_1 —|Execute Busy -
1113 —ParameterNumber Exrror - 1123 —|ParameterNumber Exror -
10000 —{Value ErrorID [ 10000 —Value ErrorID[
5 MC_WriteParameter_ 2 MC_WriteParameter_ 3
MC_WriteParameter MC_WriteParameter
EN ENO EN ENO[—
SM_Drive_ETC_Delta_ASDA_A2 —Saxis Done SM_Drive_ETC_Delta_ASDA_A2 —jAxis Done [~
Axis_1 —Execute Busy Axis_1 —|Execute Busy [~
1133 —|ParameterNumber Error - 1143 —|ParameterNumber Error -
10000 —Value ErrorID 10000 —Value ErrorID
€ MC_WriteParameter_4 MC_WriteParameter_5
MC_WriteParameter MC WriteParameter
EN ENO EN ENO—
SM_Drive_ETC_Delta ASDA_A2 1 —Axis Done — SM_Drive_ETC_Delta ASDA_A2 1 —SjAxis Done —
Axis_2 —Execute Busy — Rxis_2 —{Execute Busy —
1113 —|ParameterNumber Error — 1123 —|ParameterNumber Error —
20000 —{Value ErrorID 20000 —{Value ErrorID
7 MC_WriteParameter_6 MC_WriteParameter_7
MC_WriteParameter MC_WriteParameter
EN ENO EN ENO——
SM_Drive_ETC_Delta_RSDA_A2_1 —SlAxis Done — SM_Drive_ETC_Delta_ASDA_A2_l1 —Sjaxis Done —
Axis_2 —Execute Busy Axis_2 —|Execute Busy —
1133 —{ParameterNumber Error [~ 1143 —ParameterNumber Error —
20000 —{Value ExrrorID 20000 —{Value ErrorID
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m When DMC_GroupPower bRegulatorOn is True, the single-axis status switches from Disabled to
Standstill.

m  When bExecute of DMC_GroupEnable is True, the axis group status switches from GroupDisabled to
GroupStandby.

m  When Axis_1 and Axis_2 are true, the parameters will be written to Velocity, Acceleration, Deceleration,
and Jerk of each single axis.

m  When DMC_MoveDirectAbsolute is True, each single axis will perform absolute positioning according to
the set speed of the single-axis parameter.

m  When the positioning of each single axis is completed, bBusy is False and bDone is True.
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2.3.1.20 DMC_MoveDirectRelative

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

DMC_MoveDirectRelative controls the axis group moving to the relative position in the specified coordinate system.
Each axis is calculated independently during the motion, and the motion path is not specified.

FB/FC Instruction

Graphic Expression

DMC_MoveDirectRelat
ive

FB

DMC_MoveDirectRelative
AxisGroup
bExecute
Distance
CoordSystem
BufferMode
TransitionMode

bDone

bBusy

bActive
bCommandAborted
bError

ErrarID

DMC_MoveDirectRelative_instance(

ST Language

AxisGroup: =,
bExecute: =,
Distance: =,
CoordSystem: =,
BufferMode: =,
TransitionMode: =,
bDone=>,
bBusy=>,
bActive=>,
bCommandAborted=>,
bError=>,
ErrorlD=>);
e Inputs
Name Function Data Type Setting x:::z)(Default Timing to Take Effect
The instruction is run
when bExecute True/False
bExecute changes from False to BOOL (False) i
True.
Specify the absolute L - - - When bExecute is on
target position for each o T T .
Distance axis in the specified LREALJ6] POSItIVi;Lre]egatNe Steht:r:;g;:r:rige?é:z eof
axis group. ([0, 0, 0, 0, 0, 0]) = Position will be updated.
(User unit)
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Name Function Data Type Setting Value (Default Timing to Take Effect
Value)
0: ACS
1: MCS
2: WCS
(Reserved) When bExecute is on
DMC_COO 3:PCS_1 the rising edge, the
CoordSystem Coordinate system RD_SYSTE @ (Reserved) setting parameters of
M 4:PCS_2 CoordSystem will be
(Reserved) updated.
5:TCS
(Reserved)
(0)
0: Aborting
Specifies the buffer 1: Buffer.ed When bExecute is on
behavior mode for this DMC_ z Blend!ngLow. the rising edge, the
BufferMode function block BUFFER_ 3 Blend!ngPrewous setting parameters of
. e MODE?  4: BlendingNext BufferMode will be
instruction 5: BlendingHigh updated.
(0)
Specifies the transition DMC_ When bExecute is on
TransitionMod | behavior mode for this GROUP_ 0: None the rising edge, the
. TRANSITIO | 10: Overlap setting parameters of
e function block . .
instruction™ N_ (0) TransitionModewill be
MODE’® updated.

*Note:
1. DMC_COORD_SYSTEM: Enumeration (Enum)

2. About BufferMode, refer to the related information of BufferMode in AX-3 series Instructions Manuals.

3. About TransitionMode, refer to the related information of TransitionMode in AX-3 series Instructions Manuals.

e Outputs
Name Function
bDone When the relative positioning
is completed.
True when the instruction is
bBusy .
triggered to run.
. When axes start being
bActive controlled by the instruction.
bCommand True when the instruction
Aborted execution is interrupted.
True when an error occurs in
bError . . .
execution of the instruction.
Record the error code when
an error occurs. Refer to
ErrorlD )
Appendix for error code
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

u Output Update Timing

Data Type
BOOL
BOOL
BOOL
BOOL

BOOL

DMC_ERROR’

Setting Value (Default
Value)

True/False (False)
True/False (False)
True/False (False)
True/False (False)

True/False (False)

DMC_ERROR
(DMC_NO_ERROR)
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Name Timing for shifting to True Timing for shifting to False
When the relative positioning is «  When bExecute turns to False.
completed. »  When bExecute is False but bDone
bDone turns to True, bDone will remain True
for one cycle and then change to
False.
When bExecute turns to TRUE. «  When bDone turns to True.
e When bError turns to True.
bBusy
«  When bCommandAborted turns to
True.
When axes start being controlled by the ¢ When bDone turns to True.
instruction. «  When bError turns to True.
«  When bCommandAborted turns to
bActive True.
» When bExecute is False but bActive
turns to True, bActive will remain
True for one cycle and then change
to False.
When the instruction is interrupted by
another instruction whose BufferMode +  When bEnable turns to False.
is set to Aborting. «  When bEnable is False but
bCommand When the instruction is interrupted by bCommandAborted tumns to True,
Aborted MC_Stop. bCommandAborted will remain True
When the instruction is interrupted by ?;lgge cycle and then change to
DMC_GroupStop. '
bError When an error occurs in the execution «  When bEnable turns to False. (Error
conditions or input values of the Code is cleared)
ErrorlD instruction. (Error code is recorded in
ErroriD)

e Timing Diagram

bExecute

bDone

bBusy

bActive

bCommandAborted

bError

ErroriD

e Inputs/Outputs

-

Name Function Data Type Setting Value
Specify

. : . DMC_AXIS_

AxisGroup tgfoi)ss DMC_AXIS_GROUP_REF GROUP_REF

Timing to Take Effect

When bExecute turns to True and
bBusy is False
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*Note: DMC_AXIS_GROUP_REF(FB): All function blocks for an axis group contain this variable, which works as
the starting program for function blocks.

e Function

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

n Each axis is calculated independently during the movement, so the movement path will vary according
to the configuration used.
n Buffer Mode only supports Aborting and Buffered. If the Buffer Mode of the subsequent motion function

block is set to BlendingLow, BlendingPrevious, BlendingNext, and BlendingHigh, the actual execution
will be according to Buffered.

n The speed, acceleration, deceleration, and jerk of this function block are related to the set values of
the axis group. The Velocity (1113), Acceleration (1123), Deceleration (1133), Jerk (1143) values of
each single axis in the axis group can be modified by MC_WriteParameter.

e Troubleshooting

n If an error occurs during the execution of the instruction, bError will turn to TRUE and the axis motion will
stop. You can refer to ErrorID (error code) to confirm the current error status.

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

° Programming Example
n Refer to DMC_MoveDirectAbsolute.

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

DMC_MoveModulo is used for modulo positioning and specifies the number of rotation turns.

FB/FC Instruction Graphic Expression
DMC_MoveModulo

Asis bDaone
bExecute bBusy
IrPosition bCommandAborted
Irvelocity bError|

FB DMC MoveModulo IrAcceleration ErrorID

- IrDeceleration

Irderk
Direction
IrModulo
BufferMode

ST Language

DMC_MoveModulo_instance(
Axis : =,

bExecute : =,
IrPosition: =,

IrVelocity: =,
IrAcceleration: =,
IrDeceleration: =,
Irderk: =,

Direction: =,

IrModulo: =,
BufferMode: =,
bDone=>,

bBusy =>,
bCommandAborted =>,
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bError =>,
ErrorlD =>);
e Inputs
. Setting Value (Default Timing to Take
Name Function Data Type Value) Effect
The instruction is
True/Fal
bExecute run when bExecute BOOL rue/False i
changes from False (False)
to True.
Absolute target When bExecute
IrPosition o 9 . LREAL Positive (0) turns to True and
position (User unit) .
bBusy is False.
Target speed (User When bExecute
IrVelocity getsp . LREAL Positive (0) turns to True and
unit) .
bBusy is False.
Acceleration (User Positive (0) When bExecute
IrAcceleration . LREAL turns to True and
unit) .
bBusy is False.
Deceleration (User Positive (0) When bExecute
IrDeceleration 0 LREAL turns to True and
unit/s?) .
bBusy is False.
Positive (0) When bExecute
Irderk Jerk (User unit/s3) LREAL turns to True and
bBusy is False.
3: fastest When bExecute
2: current turns to True and
1: positive i
Direction Motion direction MC—DIEECTIO 0: sphortest bBusy is False.
-1: negative
(shortest)
When bExecute
IrModulo Modulo LREAL Positive or 0 (0) turns to True and
bBusy is False.
BufferMode (Reserved) - - -

*Note: MC_DIRECTION: Enumeration (Enum)

e Outputs
Name Function
True when the slave axis is
bDone . e .
performing positioning motion.
True when the instruction is
bBusy

run.

Data Type

BOOL

BOOL

Setting Value (Default
Value)

True/False (False)

True/False (False)
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ing Val Defaul
Name Function Data Type Setting Value (Default
Value)
bCommand True when the instruction
Aborted execution is interrupted. BOOL TruefFalse (False)
bError True when an eerr occu.rs n BOOL True/False (False)
execution of the instruction.
Record the error code when
an error occurs. Refer to DMC_ERROR
ErroriD . -
Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

e Timing Diagram

Name Timing for shifting to True Timing for shifting to False
» When bExecute turns to False.
» When bExecute is False but bDone
bDone «  When motion is completed. turns to True, bDone will remain True
for one cycle and then change to
False.
When bDone turns to True.
o When bError turns to True.
bBusy *  When bExecute turns to TRUE. . When bCommandAborted tumns to
True.
When bDone turns to True.
e When bError turns to True.
«  When bCommandAborted turns to
. . . True.
bActive *  When the axis motion starts. . When bExecute is False but bActive
turns to True, bActive will remain
True for one cycle and then change
to False.
«  When the instruction is interrupted by
another instruction whose BufferMode + When bEnable turns to False.
is set to Aborting. «  When bEnable is False but
bCommand «  When the instruction is interrupted by bCommandAborted turns to True,
Aborted MC_Stop. bCommandAborted will remain True
«  When the instruction is interrupted by ];_Parlgg_e cycle and then change to
DMC_GroupStop.
bError «  When an error occurs in the execution «  When bEnable turns to False. (Error
conditions or input values of the Code is cleared)
ErrorlD instruction. (Error Code is recorded in
ErrorlD ErroriD)
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bCommandAborted

bExecute

bDone

bBusy

bError

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS REF SM3* AXIS REF SM3 When Execute turns to True and
axis. - - - - bBusy is False

*Note: AXIS_REF_SMS3(FB): All function blocks for an axis group contain this variable, which works as the starting
program for function blocks.

e Function

This function is available for DL_MotionControl V1.2.0.0 or later.
Absolute position (IrPosition) and modulus (IrModulo) relationship

Absolute position in modulo (IrPosition<IrModulo)

The final positioning is within the modulo.

Absolute position outside the modulo (IrPosition>IrModulo)

The final positioning is outside the modulo, running n times modulo distance.

Direction mode:

Positive —Only allow forward positioning

. Absolute position ahead of current position: move forward to the target position of the
next modulo.

. Absolute position lags behind the current position: move forward to the target position of
the next modulo.

Negative —Only allow reverse positioning

. Absolute position ahead of current position: move in reverse to the target position of the
modulo.

. Absolute position lags behind current position: move in reverse to the target position of
the last modulo.

Current— Current motion direction positioning

. Currently running forward, absolute position ahead of current position: move forward to
the target position of the next modulo.

. Currently running forward, absolute position lags behind current position: move forward
to the target position of the modulo.

. Currently running in reverse, absolute position ahead of current position: move in reverse
to the target position of the modulo.

. Currently running in reverse, absolute position lags behind current position: move in
reverse to the target position of the last modulo.

Shortest—Shortest distance positioning

. Absolute position ahead of the current position for greater than 0.5 modulo: move in
reverse to the target position of the next modulo.

. Absolute position ahead of the current position for smaller than 0.5 modulo: move in
reverse to the target position of the modulo.

. Absolute position lags behind the current position for greater than 0.5 modulo: move in
reverse to the target position of the last modulo.

. Absolute position lags behind the current position for smaller than 0.5 modulo: move
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forward to the target position of the modulo.
e Troubleshooting

] If an error occurs during the execution of the instruction, bError will turn to TRUE. You can refer to
ErrorID (error code) to confirm the current error status.

° Programming Example
n Example 1:

The following image shows the operation of target position exceeding the modulo and lagging behind the
current position when DMC_MoveModulo is in negative mode.

MC_MoveAbsolute 0 DMC_MoveModulo_0
Ti'f MC_MoveRbsolute DMC_MoveModulo

SM_Drive_Virtual —Hlaxis Done SM_Drive_Virtual bDone
Bl —Execute Busy bBusy
[se0 _ ]{Position CommandAborted 1rPosition bCommandAborted
vel[ 80 |—Velocity Error vel 1rVelocity bError
acc 100 Acceleration ErrorID acc lrAcceleration ErrorID

acc 100 Deceleraticn acc lrDeceleration

jerk[ 1E403 —{Jerk jerk[ 1E+03 »|—{lrJerk
[Cshortest |—|Direction —Diz-ect:.cnl
JeU —lrModulo

[0 ]|—{BufferMode
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n Timing Diagram
Axis
500

Position

0
Velocity \ /

DMC_MoveModulo

bExecute
bDone r
1. Enter 630 for absolute position (IrPosition), 360 for modulo, so the positioning will run more

than one turn and then to the relative position in the corresponding module, which is 270.

2. Enter negative for Direction, which can only run in reverse to the target position.

3. The current position is 500, according to the above instructions, after running one modulo (one
turn) in reverse, the current position is 140.

4. When it reaches 140, it will move to the -90 position in reverse. (Corresponding modulo
position is 270)
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2.3.1.22 DMC_Home_E
e Supported Devices: AX-308E, AX-364E

DMC_Home_E controls and plans homing.

FB/FC

Instruction

Graphic Expression

—Axis

— bExecute
—IrPosition
—bSignalL5P
—bSignalL5N

FB DMC_Home_E — bSignalD0G

—bSignalZ
—byHomeMethod

— wSearchSwitchSpeed
— wSearchZeroSpeed
—wHomeAcceleration
—{wHomeDeceleration

DMC_Home_E

bDonef—

bBusyf—
bCommandAbortedf—
bErrorf—

ErrorIDfp—

ST Language

DMC_Home_E _instance(
Axis: =,

bExecute: =,

IrPosition: =,
bSignalLSP: =,
bSignalLSN: =,
bSignalDOG: =,
bSignalZ: =,
byHomeMethod: =,
wSearchSwitchSpeed: =,
wSearchZeroSpeed: =,
wHomeAcceleration: =,
wHomeDeceleration: =,

bDone=>,
bBusy=>,
bCommandAborted=>,
bError=>,
ErrorID=>);
e Inputs
. Data Setting Value .
Name Function Type (Default Value) Timing to Take Effect
The instruction is run
bExecute when bExecute BOOL True/False )
changes from False to (False)
True.
Specifies the position When bExecute turns to
IrPosition of thel axis afFer t.he LREAL Positive, negative, True and bBusy is
homing motion is or 0 (0) False.
complete.
bSignalLSP Positive limit signal ~ BOOL True/False When bExecute turns to
True and bBusy is
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(False) False.
True/False When bExecute turns to
bSignalLSN Negative limit signal BOOL True and bBusy is
(False)
False.
True/False When bExecute turns to
bSignalDOG DOG signal BOOL True and bBusy is
(False)
False.
True/False When bExecute turns to
bSignalZ Z signal BOOL True and bBusy is
(False)
False.
Positive (0) When bExecute turns to
byHomeMethod" Homing mode BYTE True and bBusy is
False.
First-phase speed Positive (0) When bExecute turns to
wSearchSwitchSpeed (homing speed when WORD True and bBusy is
searching for a False.
switch)
Second-phase speed Positive (0) When bExecute turns to
wSearchZeroSpeed (homing speed when WORD True and bBusy is
searching for zero) False.
Positive (0) When bExecute turns to
wHomeAcceleration Homing acceleration WORD True and bBusy is
False.
wHomeDeceleration Homing deceleration WORD - -
(Reserved)
*Note: Refer to A.4ADMC_Home_P
e Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when homing is BOOL True/False (False)
completed.
bBusy True when the instruction is BOOL True/False (False)
enabled.
bCommandAborted True wr?en .th'e Instruction BOOL True/False (False)
execution is interrupted.
bError True when an errgr occu'rs n BOOL True/False (False)
execution of the instruction.
Record the error code when an
ErrorlD error occurs. Refer to Appendix | DMC_ERROR" | DMC_ERROR(DMC_NO_ERROR)
for error code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)
u Output Update Timing

Name Timing for shifting to True Timing for shifting to False
L « When bExecute turns to False.
bDone o True when homing is completed. < When bError tumns to True
» When bExecute turns to False.
bBusy « When bExecute turns to TRUE. < When bError turns to True.
o When the instruction is interrupted | «  When bExecute turns to False.
bCommandAborted by MC_Stop. «  When bExecute is False but
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bCommandAborted will remain True for
one cycle and then change to False.

« When an error occurs in the «  When bExecute turns to False. (Error
Code is cleared)

bCommandAborted turns to True,

‘ bError
execution conditions or input

ErrorlD values of the instruction.

e Timing Diagram

bExecute

bDone

bBusy

bCommandAborted

bError

e Inputs/Outputs

‘ Name Function Data Type ‘ Setting Value Timing to Take Effect ‘

Specify the When bEnable turns to True and

Axis AXIS_REF_SM3* AXIS_REF_SM3 .
bBusy is False

axis.

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

e Function

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

n This function block is only available when the axis state is standstill. If run in other states, there will be
errors.

n DMC_Home_E supports a variety of homing modes defined in CiA 402. For more information on
homing modes, see the Appendix.

n bSignalLSP (positive limit signal), bSignalLSN (negative limit signal), bSignalDOG (DOG signal),
bSignalZ (Z signal) signals, controlled by function block input, can be used with DIO to map function
block input.

] wSearchSwitchSpeed  (first-phase  speed), wSearchZeroSpeed (second-phase  speed),
wHomeAcceleration (homing acceleration) units are based on that defined in lower drivers.

n If using bSignalZ, pay attention to the EtherCAT Task cycle time and signal response time. For example,
if the EtherCAT Task cycle is 2ms, but the Z signal only maintained 1ms as ON, DMC_Home_E cannot
capture the signal source response.

e Troubleshooting

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

¢ Example
n This example shows how to use DMC_Home_E to run homing motion of upper computer.

= The homing related signal can be set by DIO and program variables to map the inputs to
DMC_Home_E.
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n Input MC_Power and DMC_Home_E input (Axis), as shown in the following figure, when the axis
status is standstill, then start this function block, the homing motion is run as set, at which time the
state will switch from standstill to Homing.

" DOG S

S rovier
=

SERror
oesmouw

ignal Hardware Configuration

Fin out
an o8 as

@ o3
Q: oo
o3 onos
TR
@z oo
as onos
EIR-"E-Y

L7

e

S| [P

L] Homing mode 24 example

ENO——

MC_Power_0O
MC Power
EN B
SM Driwve ETC Delta ASDA AZ —Hnxis Status —
TRUE —{Enable bRegulatorRealState —
TRUE —bBegulatorOn bhOriveStartRealState —
TRUE —{bDriveStart Busy —
Error —
ErrorID —
DMC_Home E_0O
DMC Home E
EN - END
SM Driwve ETC Delta ASDA AZ —Hnxis bDone
—bExecute bBusy
—1lrPosition bCommandAborted
Limit P —{bS5ignalL5F bError
Limit_N —|bSignalL5N ErrorID
0OG —bSignalDOG
—1bSignalZ
24 —byHomeMethod
10 —|wSearchSwitchSpeed
10 —|wSearchZeroSpeed
100 —|wHomeAcceleration
—|wHomeDeceleration
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m Timing Diagram

Axis

Position /\/

Velocity o J [
100 1 ‘ ‘
Acceleration
0

DMC_Home_E

bExecute

bDone

bSignalLSP

bSignalDOG

. Set Homing mode as Mode 24.

. After encountering the positive limit switch, reverse to search the DOG signal. Receive the DOG
signal, maintain the direction, and wait to disengage the DOG signal; After disengaging, reverse until
the DOG signal is True, and then homing is completed.
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2.3.2 Administrative Instructions

Administrative instructions generally refer to the running of the instruction to set the driver or read the relevant
information without causing the actual motion of the motor. The function blocks used in this section are from the
library "DL_MotionControl*" and the function blocks used can be synchronized with the driver, so when setting
the axis, select the synchronous axis.

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

*Note: When the version of SM3_Basic is not V4.6.1.0 to match with V1.1.0.0 and earlier, an error "Type 'xxxxxx'
is not equal to type 'Axis'VAR_IN_OUT 'AXIS_REF_SM3"™ will appear when compiling. Change the Softmotion
library version to V4.6.1.0.

2.3.21 DMC_GroupEnable

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

DMC_GroupEnable switches the axis group state from GroupDisable to GroupStandby.

FB/FC Instruction

Graphic Expression

—AxisGroup

FB DMC_GroupEnable —(bExecute

DMC_GroupEnable

bDone
bBusy
bError|
ErrorlD

ST Language

DMC_GroupEnable_instance(

AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlID=>) ;
e Inputs
Setting Value
Name Function _Il?ata Timing to Take Effect
ype (Default Value)
The instruction is run
bExecute when bExecute changes BOOL True/False (False) -
from False to True.
e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is completed. BOOL True/False (False)
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Name Function Data Type Output range (Default Value)
bBusy 'rlljrge when the instruction is triggered to BOOL True/False (False)
bError True V\{hen an error occurs in execution BOOL True/False (False)
of the instruction.
Record the error code when an error . DMC ERROR
ErrorlD occurs. Refer to Appendix for error code | DMC_ERROR (DMC_NO_ERROR)
descriptions. -
*Note: DMC_ERROR: Enumeration (ENUM)
= Output Update Timing
Name Timing for shifting to True Timing for shifting to False

« When bExecute turns to False.
e bDone will change to False after

bDone « When the instruction is completed. remaining True for one cycle when
bExecute is False but bDone changes
to True.

bBusy When bExecute changes to TRUE. * When bDone tums to True.

«  When bError turns to True.

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

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

= Timing Diagram

bExecute I
I
1

bDone : 1
i

|

bBLsy |
bError [ ]
—
EmroriD
i
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
AxisGrou Specify the DMC_AXIS_ DMC_AXIS_ When bExecute turns to True and
P axis group. GROUP_REF* GROUP_REF bBusy is False.

*Note:

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

e Function
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m  First, add axes to SoftMotion General Axis Pool in the project. In this example, six virtual axes have been
established, i.e. AxisX, AxisY, AxisZ, AxisA, AxisB and AxisC.

Devices * 1 X
=45 OMC_MoveCiranarAbsolkite -
= m Device
=181 PLC Logic
+ ) Application

=" softMotion General Axis Poal
&7 BxdsX (SM_Drive_Virtual)
& AxisY (SM_Drive_Virtual)
& AxisZ (SM_Drive_Virtual)
& BxisA (SM_Drive_Virtual)
& AxisB (SM_Drive_Virtual)
& AxisC (5M_Drive_virtual)

m  Right-click Device in the project and then choose “Add Device”.

Devices * o X
=] OMC_MoveCirauardbsolute =
= ﬂj Device
Cut
=B rLc % Cu

0 Copy
=-"% Soft Paste
& | % Delete

g Refactoring 3
& Properties...

& i) Add Object »
& ) Add Folder...

| Add Device...

Update Device...

Edit Object

Edit Object with...

Ly

Edit IO mapping

Import mappings from CSV...

Export mappings to CSV...
%  Online Config Mode...

Reset Origin Device [Device]

Simulation

m  Afterright-clicking Device and selecting Add device, find DMC_ Axis_Group and then click Add Device.

289



AX-Series Motion Controller Instructions Manual Chapter 2

[fl Add Device >
Name |
Action
(®) Append device (") Update device
|51:ring for a fulltext search | Vendor | <all vendors:> ™
Mame Vendor Version  Description

= ﬂ'i Miscellaneous
ﬂj DMC_Axis_Group Delta Electronics, Inc. 0.2.2.0 Axis Group Module that support PLC open pi
+ ﬂj Fieldbuses

£ >

Group by category [_| Display all versions (for experts only) [ ] Display outdated versions

ﬁ Name: DMC_Axis_Group ~
Vendor: Delta Electronics, Inc.
Categories: -
Version:0.2.2.0 ﬁ
Order Number: MN/a ] =h

Append selected device as last child of
Device

@&  (¥ou can select another target node inthe navigator while this window is open.)

Add Device Close

Once DMC_Axis_Group (DMC_Axis_Group) appears in Device, it indicates that adding the axis group
is successful.

Devices v 1 X
=[5 DMC_MoveCirasarAbsolute -
=[] Device (CODESYS SoftMotion Win V3 x64)
=B PLC Logic

+ @ Application

I U-j DMC_Axis_Group (DMC_Axis_Group) |
=& SoftMotion General Axis Pool

& AxisX (5M_Drive_Virtual)

& AxisY (SM_Drive_Virtual)

nf)? AxisZ (SM_Drive_Virtual)

&’ AxisA (SM_Drive_virtual)

&’ AxisB (SM_Drive_Virtual)

&’ AxisC (SM_Drive_Virtual)

Click DMC_Axis_Group setting page and then select AxisGroup Parameters item. In the Parameter
column, AxisX~AxisC represent axes 1 ~ 6 in the axis group. Fill in the value field of the Axis X ~ Axis C
with the names of the previously created virtual axes “AxisX” ~ “AxisC”, as shown in the red box below.
The axis group in this example uses 6 axes, AxisX, AxisY, AxisZ, AxisA, AxisB and AxisC.
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1] DMC_Axis_Group X
[ AxigGroup Parameters Parameter Valse Default,. Unit Description
z LR34 “Aos’ i The name of X~cocrdnate Axis in Aws Group

ApeSmupt Happing # Ao ¥ s - The name of ¥-coordinate Auxds in Axs Group

foisGroup IEC Objects # Axis Z “AmsT g The name of Z-coordnate Auxis in Axs Group
¥ Aus A A " The name of the Ist following Axis in Axis Group

Status L1 : AisE’ N The name of the 2nd following Axis in Axis Group
# Axis C STRING "Bt . The name of the 3rd following Axis in Axis Group

Informatian # Ramp Type Eumeration of BYTE 5 Curve 5 Curve The Ramp Type of the Axis Group
& Ma Velocity Limit LREAL 1000000 1000000 The Max Velocity Limit of the Axis Group. (Zere means no lmit)
# Max Azeleration Limit LREAL 2000000 2000000 The Max Azcelaration Limit of the Awis Group, (Zero meand ro lmit)
# Max Deceleration Limit LREAL 2000000 2000000 Thee Max Deceleration Limit of the Axis Group. (Zero means no mit)
# Max Jerk Limit (Reserved) LREAL a o The Man: Jerk Limit of the Axis Group. (Zero means no limit)

AxisX ~ AxisC in the AxisGroup Parameters represent the axes 1 ~ 6 in the axis group respectively, which
denotes a 6D space, i.e. coordinate axes X, Y, Z, A, B and C. No value is required for the coordinate axis
which is not set.

If the Value field for axes in the AxisGroup Parameters is not filled in with the names of axes, no error
will occur when DMC_GroupEnable has started. However, the axis group will report an error if it starts to
move the axis the name of which is not entered in the Value field.

If there are same axis names or invalid axis names in the Value field for axes in the AxisGroup
Parameters, an error will occur when DMC_GroupEnable is run.

At least one axis is specified in the Value field for axes in the AxisGroup Parameters. Otherwise, an error
will occur when DMC_GroupEnable is run.

Whether the specified single axis is in Standstill state or not will not be judged when DMC_GroupEnable
is run. After the axis group is created, the state of the axis group will be switched from GroupDisable to
GroupStandby and the axes in the axis group will maintain the current state.

If axes in the group are in ErrorSTOP state, the axis group state will change from
GroupDisable->GroupStandby->GroupErrorStop.

For more details on axis states, refer to Axis State Transitions in AX-3 Series Operation Manual.

Troubleshooting

When an error occurs during the execution of the instruction, bError will change to True and the axes will
stop running. Refer to ErrorID (Error Code) to address the problem.
For error codes and corresponding troubleshooting, refer to Appendix of this manual.

Programming Example

Based on the limitation of the number of axes for simultaneous motion and the actual demand of axes,
DMC_GroupEnable switches the axis group state from GroupDisable to GroupStandby for the upcoming
axis group motion.

Devices > 0 X
=5 OMC_GroupEnable hd
= m Device
=B pLC Logic
-} Application

m DMC_Axis_Group (DMC_Axis_Group)
=-"& SoftMotion General Axis Pool
& Axis1 (SM_Drive_Virtual)
&7 Axiz2 (SM_Drive_Virtual)
&7 Axis3 (SM_Drive_virtual)
&7 Axis4 (SM_Drive_virtual)
&7 Axis5 (SM_Drive_virtual)
& Axis6 (SM_Drive_Virtual)

291



AX-Series Motion Controller Instructions Manual

Chapter 2

| pMC_Axis_Group X
AxisGroup Parameters
AxisGroup 1O Mapping
AxisGroup IEC Objects
Status

Information

Parameter Type
@ Axis X STRING
P Axis ¥ STRING
¥ Aais Z STRING
P Axis A STRING
% AxisB STRING
¥ Axis C STRING
& Ramp Type
& Max Velodty Limit LREAL
# Max Acceleration Limit LREAL
& Max Deceleration Limit LREAL

& Max Jerk Limit (Reserved) LREAL

Enumeration of BYTE

Walue
“Axis1
‘Axis2
‘Axis3'
“Axisd

S Curve
1000000
2000000
2000000

0

Defaul

S Curve
1000000
2000000
2000000

]

Unit

Description

The name of X-coordinate Axis in Axis Group

The name of Y-coordinate Axis in Axis Group

The name of Z-coordinate Axis in Axis Group

The name of the 1st following Axis in Axis Group

The name of the 2nd following Axis in Axis Group

The name of the 3rd following Axis in Axis Group

The Ramp Type of the Axis Group

The Max Velocity Limit of the Axis Group. (Zera means no limit)
The Max Acceleration Limit of the Axis Group. (Zero means no limit)
The Max Deceleration Limit of the Axis Group. (Zero means no limit)
The Max Jerk Limit of the Axis Group. (Zero means no limit)

DMC_GroupEnable 0

DMC Rxis Group —=
group_exs —

DMC GroupEnable
EN ENC
AxisGroup bDone
bExecute bBusy
bError
ErrorID

—group_ done
—group busy
[~ group_error
—group errorlD

1. Before the absolute interpolation motion of Axis1~ Axis4 is performed, create Axis1~Axis4 first, add them to
the axis group DMC_Axis_Group and then input Axis1~Axis4 in the Value field for Parameter AxisX~AxisA in

the setting page.

2. Use DMC_GroupEnable to create the axis group first before Axis 1 ~ Axis 4 perform the absolute interpolation
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_GroupEnabile is run after the axis group is created, no error occurs and the axes enter Standstill

state. Then the axis group DMC_Axis_Group can be used for the interpolation of simultaneous motion.
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2.3.2.2 DMC_GroupDisable
e Supported Devices: AX-308E, AX-364E
DMC_GroupDisable sets the state of an axis group to GroupDisable.
FB/FC Instruction Graphic Expression
DMC_GroupDisable
—{Axis Group bDonep—
FB DMC_GroupDisable —|pExeate bBusy[—
bErrorf—
ErroriDf—

ST Language

DMC_GroupDisable_instance(

AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorID=> ) ;
e Inputs
Setting Value
Name Function -Il?ata Timing to Take Effect
ype (Default Value)
The instruction is run when
bExecute bExecute changes from False to BOOL True/False (False) | -
True.
e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is BOOL True/False (False)
completed.
bBusy :[I;)rl.:ﬁnwhen the instruction is triggered BOOL True/False (False)
bError True when an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an error
. . DMC_ERROR
ErrorlD occurs. Refer_to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions.

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

Name Timing for shifting to True Timing for shifting to False

«  When bExecute turns to False.

e bDone will change to False after
bDone *  When the instruction is completed. remaining True for one cycle when
bExecute is False but bDone changes
to True.

«  When bDone turns to True.

bBusy « When bExecute changes to TRUE. . When bError turns to True
« When an error occurs in the execution When bExecute turns from True to
bError (ErrorlD) conditions or input values for the False. (Error Code is cleared)

instruction. (Error code is recorded)

= Timing Diagram

bExeCute |

|

ErroriD

e Inputs/Outputs

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

*Note:

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

e Function

] When this instruction is run for an axis group, the axis group state will switch from GroupStandby to
GroupDisable but the state of axes in the axis group will remain unchanged.
If the axis group is not in GroupStandby state, an error will occur when DMC_GroupDisable is run.
For more details on axis states, refer to Axis State Transitions.

e Troubleshooting

m  When an error occurs during the execution of the instruction, bError will change to True and the axes will
stop running. Refer to ErrorID (Error Code) to address the problem.
m  For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Programming Example
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m  Switch the axis group state from GroupStandby to GroupDisable.
DMC GroupDisable 0

DMC GroupDiszable

EN ENG
DMC RZxis Group —HF:.J{iSGI'Dup bDone — groupdis done
groupdis_exe —bExecute bBusy — groupdis_busy

bError —groupdis error

ErrorID —groupdis_errorlD

¢ This instruction enables the group axis DMC_Axis_Group specified by AxisGroup to enter the
GroupDisable state.

¢ DMC_GroupDisable is run when groupdis_exe (bExecute) changes to true. When groupdis_done
(bDone) changes to true, it indicates that DMC_Axis_Group axis group has successfully entered
GroupDisable state.
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2.3.2.3 DMC_GroupReadParameter
e Supported Devices: AX-308E, AX-364E
DMC_GroupReadParameter reads axis group parameters.
FB/FC Instruction Graphic Expression
DMC_GroupReadParameter
—AxisGroup bvalid—
FB | DMC_GroupReadParameter [penable - o
inaluel—
ST Language
DMC_GroupReadParameter_instance(
AxisGroup: =,
bEnable: =,
Parameter: =,
bValid=> ,
bBusy=>,
bError=>,
ErrorlD=>,
Ir'Value=>);
e Inputs
Setting Value Timing to
Name Function Data Type
(Default Value) Take Effect
The instruction
is enabled
bEnable when bEnable BOOL True/False (False) -
changes from
False to True.
Whew the
function
block
bEnable is
Set the . | DMC_GROUP_PARAMETER* | True, the
Parameter | parameter to be | DMC_GROUP_PARAMETER setting
written. (PARAM_RAMP_TYPE) parameter
of
Parameter
will be
updated.

*Note: DMC_GROUP_PARAMETER: Enumeration (Enum)
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\S;:Itltli:g Name Function
16 PARAM_RAMP_TYPE Velocity ramp type
17 PARAM_MAX_VELOCITY_LIMIT Max. velocity limit
18 PARAM_MAX_ACCELERATION_LIMIT Limit on max. acceleration
19 PARAM_MAX_DECELERATION_LIMIT Limit on max. deceleration
21" PARAM_PLANNING_PRIORITY Xﬁg’rﬁiitg’e’aamp planning is
22 PARAM_STOP_METHOD Stop method
24 PARAM_VELOCITY_WARNING_PERCENTAGE Velocity warning range
25 PARAM_ACCELERATION_WARNING_PERCENTAGE Acceleration warning range
26 PARAM_DECELERATION_WARNING_PERCENTAGE Deceleration warning range
28 PARAM_RADIUS_CORRECTION_PERCENTAGE gﬁﬂfb'e correction range of
*Note:
1. DL_MotionControl Version 1.2.0.0 and later supports the above features.

2. Refer to DMC_GroupWriteParameter for setting parameter values.

e Outputs
Name Function Data Type Output range (Default Value)
bValid True when the output value is valid. BOOL True/False (False)
bBusy 'rl;rze when the instruction is triggered to BOOL True/False (False)
bError True V\{hen an error occurs in execution BOOL True/False (False)
of the instruction.
Record the error code when an error . DMC ERROR
ErrorlD occurs. Refer to Appendix for error code DMC_ERROR™ (DMC_NO_ERROR)
descriptions. - T
IrValue Read parameter value LREAL*? Positive, negative , or 0 (0)
*Note:

1. DMC_ERROR: Enumeration (Enum)
No matter what number type of the original parameter type is (including ENUM), the read parameter
will be expressed as LREAL.

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. «  When bEnable turns to True, and the «  When bEnable turns to False.
bValid output pin IrValue is valid. o When bError turns to True.
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Name Timing for shifting to True Timing for shifting to False
«  When bValid turns to True.
bBusy «  When bEnable turns to True. . When bError turns to True.
bError »  When an error occurs in the execution «  When bEnable turns to False (clear the
conditions or input values for the error code recorded in ErrorID).
instruction (error code is recorded in
ErrorlD ErrorID).
« Continuously update the value when o Continuously update the value when
Irvalue bEnable is True. bEnable is True.

e Timing Diagram

bBusy

bE nable

bvalid

bE mor

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou tizeac)'(z DMC_AXIS_ DMC_AXIS_ | When bEnable turns to True, and
P aroup GROUP_REF* GROUP_REF | bBusy is False.

*Note: DMC_AXIS_GROUP_REF(FB): The interface is built in every function block and works as the starting

program of the function block.

e Function

m  If the parameter to be read is of the ENUM type, the read parameter will be its corresponding number.

e Troubleshooting

= When an error occurs during the execution of the instruction, bError changes to True and axes stops
running. To confirm current error state, see the error code in ErrorID.
m  For error codes and corresponding trouble shootings, refer to Appendix for error code descriptions.

e Programming Example

] This example shows how to directly use DMC_GroupReadParameter to read axis group parameters.

DMC_GroupReadParameter O

EN

DeltalxisGroup —= AxisGroup

—|bEnable

IMC_GROUF_PARRMETER.PARAM MAX VELOCITY LIMIT — Parameter

DMC_GroupReadParameter

ENO——
bValid —
bBusy [~
bError [~
ErrorId—
1rValue —
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2.3.2.4 DMC_GroupWriteParameter
e Supported Devices: AX-308E, AX-364E
DMC_GroupWriteParameter writes axis group parameters.
FB/FC Instruction Graphic Expression
DMC_GroupWriteParameter
—jAxisGroup bDonep—
FB | DMC_GroupWriteParameter —bExecute bBusyf—
—{Parameter bErrorp—
—Irvalue Errorldf—

ST Language

AxisGroup: =,
bExecute: =,
Parameter: =,
IrValue: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);

DMC_GroupWriteParameter_instance(

e Inputs

Name Function

Data Type

Setting Value
(Default Value)

Timing to Take
Effect

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

BOOL

True/False (False)

DMC_GROUP_PAR

Whew the function
block bExecute is

Set the DMC_GROUP_PARAMET AMETER True, the setting
Parameter | parameter to be 3
; ER (PARAM_RAMP_TY | parameter of
written .
PE) Parameter will be
updated.
When the function
block bExecute turns
IrValue The va!ue to be LREAL" Positive, negative , or | to True, the setting
written 0 (0) parameter of
Parameter will be
updated.
*Note:
1. No matter what number type of the original parameter type is (including ENUM), the read parameter

will be expressed as LREAL.

299




AX-Series Motion Controller Instructions Manual

Chapter 2

2. DMC_GROUP_PARAMETER: Enumeration (Enum)
\S;:It:i:g Name Function
16 PARAM_RAMP_TYPE Velocity ramp type
17 PARAM_MAX_VELOCITY_LIMIT Max. velocity limit
18 PARAM_MAX_ACCELERATION_LIMIT Limit on max. acceleration
19 PARAM_MAX_DECELERATION_LIMIT Limit on max. deceleration
21" PARAM_PLANNING_PRIORITY Velocity ramp planning is
- - prioritized
22 PARAM_STOP_METHOD Stop method
24 PARAM_VELOCITY_WARNING_PERCENTAGE Velocity warning range
25 PARAM_ACCELERATION_WARNING_PERCENTAGE | Acceleration warning range
26 PARAM_DECELERATION_WARNING_PERCENTAGE | Deceleration warning range
28 PARAM_RADIUS_CORRECTION_PERCENTAGE gg’i:’l":b'e correction range of

*Note: DL_MotionControl Version 1.2.0.0 and later supports the above features.
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n Parameter Values

Data Type

Value (Default Value)

Description

PARAM_RAMP_TYPE

PARAM_PLANNING_PRIORITY

0: Trapezoid

1: S_Curve
(0)

0: Velocity

1: Acceleration

(0)

0: Trapezoidal curve
1: S curve

0: Velocity first
1: Acceleration first

e Outputs

Name Function Data Type Output range (Default Value)

bDone True when the parameter is written. BOOL True/False (False)

bBusy :’urﬁe when the instruction is triggered to BOOL True/False (False)

bError True when an instruction error occurs. BOOL True/False (False)
Record the error code when an error .

ErrorlD occurs. Refer to Appendix for error code | DMC_ERROR" | DMC_ERROR(DMC_NO_ERR)
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
»  When the parameter is written . When bEexcute turns to False.
bDone When bError turns to True.
. When bExexcute turns to True When bDone turns to True.
bBusy When bError turns to True.
bError » When an error occurs in the execution When bEexcute turns to False (clear
conditions or input values for the the error code recorded in ErroriD).
instruction (error code is recorded in
ErrorlD ErrorID).

e Timing Diagram

bExecute

bDone

bBusy

bError

e Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
oisGroun | ooesty DMC_AXIS_ DMC_AXIS_ | When bExecute turns to True, and
P aroup GROUP_REF* GROUP_REF | bBusy is False.

*Note: DMC_AXIS_GROUP_REF(FB): The interface is built in every function block and works as the starting
program of the function block.

e Function

m  If the parameter to be write is of the ENUM type, set IrValue as the corresponding number.

e Troubleshooting

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

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

L] Refer to the programming example of DMC_GroupReadParameter.
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2.3.2.5 DMC_GroupReadStatus
e Supported Devices: AX-308E, AX-364E
DMC_GroupReadStatus reads the state of an axis group.
FB/FC Instruction Graphic Expression
DMC_GroupReadStatus
—AxisGroup bvalid
—{bEnable bBusy
bError
ErrorID
bGroupMoving
bGroupHoming
FB | DMC_GroupReadStatus HEmupETIEiy

bGroupStandby
bGroupStopping|
bGroupDisabled
bConstantveladty
bAccelerating
bDecelerating|
bInPasition

ST Language

DMC_GroupReadStatus_instance(
AxisGroup: =,
bEnable: =,

bValid=> ,

bBusy=>,

bError=>,
ErrorlD=>,
bGroupMoving=> ,
bGroupHoming=>,
bGroupErrorStop=>,
bGroupStandby=>,
bGroupStopping=>,
bGroupDisabled=> ,
bConstantVelocity=> ,
bAccelerating=>,
bDecelerating=>,
binPosition=>) ;

e Inputs
Setting Value
Name Function 1I?ata g Timing to Take Effect
ype (Default Value)
The instruction is enabled
bEnable when bEnable changes BOOL True/False (False) -

from False to True.

e Outputs
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. Output range (Default
Name Function Data Type Value)
bValid Jrue when the output values are BOOL True/False (False)
bBusy Ir:ggevfgg’t‘ot?jn'“St”‘c“"” s BOOL True/False (False)
bError True when an error oceurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an
. . DMC_ERROR
ErrorlD error occurs. Refer to Appendix for DMC_ERROR T
error code descriptions. (DMC_NO_ERROR)
bGroupMoving Zgﬁ)yg&g\m‘;ax's group state is BOOL True/False (False)
bGroupHoming Zgreozv;ﬁgntgsgams group state is BOOL True/False (False)
True when the axis group state is
bGroupErrorStop bGroupErrorStop BOOL True/False (False)
bGroupStandby ngoy;se; ;Z%;X'S group state is BOOL True/False (False)
bGroupStopping Zgreoy;segg;?nz)'qs group state is BOOL True/False (False)
bG . True when the axis group state is
roupDisabled bGroupDisabled. BOOL True/False (False)
bConstantVelocity True when the_aX|s group runs at a BOOL True/False (False)
constant velocity.
bAccelerating ;:;%ZILVPa?gsthe axis group BOOL True/False (False)
bDecelerating gretéeel\g?aetgsthe axis group BOOL True/False (False)
binPosition True when the axis group reaches BOOL True/False (False)
the target position.

*Note: DMC_ERROR: Enumeration (ENUM)

u Output Update Timing

Name Timing for shifting to True Timing for shifting to False
i « When bEnable is True and other axis|s When bEnable turns to False.
bValid group state outputs are valid. «  When bError turns to True.
When bEnable turns to False.
bBusy « When bEnable changes to TRUE. . When bError tums to True
* Wher.1.an error-occurs in the execution When bEnable turns from True to False.
bError (ErrorliD) conditions or input values for the (Error Code is cleared)
instruction. (Error code is recorded) )
. « When bEnable is True and the output * When bEnaple 1S True and the output
bGroupMoving keeps updating its value keeps updating its value.
’ « When bEnable turns to False.
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Name Timing for shifting to True Timing for shifting to False
When bError turns to True.
When bEnable is True and the output
. When bEnable is True and the output keeps updating its value.
bGroupHoming keeps updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output
When bEnable is True and the output|  keeps updating its value.
bGroupErrorStop keeps updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output
When bEnable is True and the output|  keeps updating its value.
bGroupStandby keeps updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output
) When bEnable is True and the output|  keeps updating its value.
bGroupStopping keeps updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output
, When bEnable is True and the output|  keeps updating its value.
bGroupDisabled keeps updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output
. When bEnable is True and the output keeps updating its value.
bConstantVelocity keeps updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output
, When bEnable is True and the output|  keeps updating its value.
bAccelerating keeps updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output
i When bEnable is True and the output|  keeps updating its value.
bDecelerating keeps updating its value. When bEnable turns to False.
When bError turns to True.
When bEnable is True and the output
» When bEnable is True and the output keeps updating its value.
binPosition keeps updating its value. When bEnable turns to False.
When bError turns to True.

n Timing Diagram
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bEnable

bValid

bBusy

bError

ErrorlD

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou Specify the DMC_AXIS_ DMC_AXIS_ When bEnable turns to True and bBusy
P axis group. GROUP_REF* GROUP_REF is False.
*Note:

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

e Function

n DMC_GroupReadStatus can be used to read the state of an axis group.

e Troubleshooting

= When an error occurs during the execution of the instruction, bError will change to True and the axes
will stop running. Refer to ErroriD (Error Code) to address the problem.
= For error codes and corresponding troubleshooting, refer to Appendix of this manual.

e Programming Example

] The example shows how DMC_GroupReadStatus is used to read the current state of the specified axis

group.

Devices - 0 X

=g DMC_GroupEnable i
= m Device

= PLC Logic
+-IL} Application
ﬁ DMC_Axis_Group (DMC_Axis_Group)
= 'a. SoftMotion General Axis Pool
&7 Axis1(SM_Drive_virtual)
&7 Axis2 (SM_Drive_virtual)
&7 Mxis3 (SM_Drive_Virtual)
&7 Mxis4 (SM_Drive_virtual)
&7 Mxis5 (SM_Drive_Virtual)
&7 Mxiss (SM_Drive_virtual)
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DMC GroupReadStatus_0

DMC Axis Group —
groupstatus_en —]

DMC GroupBeadStatus
EN B
AxisGroup
bEnable

ENC
bValid
bBusy
bError
ErrorlD
broupMoving
broupHoming
bGroupErrorStop
bGroupStandby
bGroupStopping
bGroupDisabled
bConstantVelocity
bAccelerating
bDecelerating
bInPosition

—groupstatus_wvalid

— groupatatus_busy

— groupstatus_error
~groupatatus errorlID
[~ groupstatus_moving
— groupstatus_homing
[~ groupstatus_errorstop
—groupstatus_standby
[~ groupstatus_stopping
— groupstatus_disabled
[~ groupstatus_wvelocity
[~ groupstatus_acc

— groupstatus_dec

[~ groupstatus_inpos

Add DMC_Axis_Group in Device.

When groupstatus_valid (bValid) changes to True after groupstatus_en (bEnable) changes to
True, DMC_GroupReadStatus reads the state of the axis group DMC_Axis_Group via its outputs.

307



AX-Series Motion Controller Instructions Manual

Chapter 2

2.3.2.6 DMC_GroupReadError

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

DMC_GroupReadError reads axis group errors.

FB/FC Instruction

Graphic Expression

FB | DMC_GroupReadError

—AxisGroup
—bEnable

DMC_GroupReadError

bvalid

bBusy
bErrar
ErrorlD
GroupErrarlD

ST Language

AxisGroup: =,
bEnable: =,
bValid=>,
bBusy=>,
bError=>,
ErrorlD=>,
GroupErrorlD=>) ;

DMC_GroupReadError_instance(

e Inputs
Setting Value
Name Function _Il?ata Timing to Take Effect
ype (Default Value)
The instruction is enabled
bEnable when bEnable changes BOOL True/False (False) -
from False to True.
e Outputs
Name Function Data Type REER :';z;}g:)(Default
bValid True when the output value is valid. BOOL True/False (False)
bBusy True when the insfruction is BOOL True/False (False)
triggered to run.
bError True when an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an . DMC ERROR
ErroriD error occurs. Refer to Appendix for | DMC_ERROR (DMC_NO_ERROR)
error code descriptions. -7
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Output range (Default

Name Function Data Type

Value)
When the axis group is in
ErrorStop state, the output shows DMC ERROR
GroupErroriD an error code for the current axis DMC_ERROR Te

. (DMC_NO_ERROR)
group. Refer to Appendix for error

code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. . When bEnable is True and the . When bEnable turns to False.
bValid output value is valid. «  When bError turns to True.
. . When bEnable turns to False.
bBusy ' When bEnable is True . When bError turns to True.
. When an error occurs in the
execution conditions or input . When bEnable turns from True to
bError values for the instruction. (Error False. (Both the error code in ErrorID
(ErrorD) code is recorded in ErrorlD and and axis group error code in
axis group error code is recorded GroupErrorID are cleared)
in GroupErrorlD).
. When bEnable is True and the . When bEnable is True and the output
GroupErrorlD output keeps updating. keeps updating.

n Timing Diagram

bEnzble

bvalid

bBusy

bError

Emod D

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou Specify the DMC_AXIS_ DMC_AXIS_ When bEnable turns to True and bBusy
P axis group. GROUP_REF* GROUP_REF is False.
*Note:

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

e Function
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= DMC_GroupReadError can be used to read axis group errors.
n The value of GroupErroriD is 0 if no axis group error occurs.

e Troubleshooting

= When an error occurs during the execution of the instruction, bError will change to True and the axes
will stop running. Refer to ErroriD (Error Code) to address the problem.
= For error codes and corresponding troubleshooting, refer to Appendix in this manual.

e Programming Example

] The example shows how DMC_GroupReadError is used to read an axis group error after the axis
group is created.

Devices ~ o 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 (5M_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 Rxis Group —- AxisGroup bValid [~ groupreaderr walid
groupreaderr en —|bEnable bBuay [~ groupreaderr_busy

bError [~ groupreaderr error
ErrorID — groupreaderr_errorID
GroupErrorID — groupreaderr_grouperrorlD

¢ Add DMC_AXxis_Group in Device.
¢ When groupreaderr_valid (bValid) changes to True after groupreaderr_en (bEnable) changes to
True, DMC_GroupReadError reads the state of the axis group DMC_Axis_Group via its output.
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2.3.2.7 DMC_GroupReset
e Supported Devices: AX-308E, AX-364E
FB/FC Instruction Graphic Expression
DMC_GroupReset
—{Axis Group bDonef—
FB DMC_GroupReset — bExecute bBusyf—
bErrork—
ErrorlDp—
ST Language
DMC_GroupReset_instance(
AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=> ,
bError=>,
ErrorID=> ) ;
e Inputs
Setting Value
Name Function -Il?ata g Timing to Take Effect
ype (Default Value)

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

e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is BOOL True/False (False)
completed.
bBusy ;I(')rurﬁnwhen the instruction is triggered BOOL True/False (False)
bError True w_hen an efror occurs In BOOL True/False (False)
execution of the instruction.
Record the error code when an error
. . DMC_ERROR
ErrorlD occurs. Ref.er'to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

u Output Update Timing

311




AX-Series Motion Controller Instructions Manual Chapter 2

Name Timing for shifting to True Timing for shifting to False
. When bExecute turns to False.
. When axis group errors clearing 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 turns to True.
bBusy . When bExecute changes to TRUE. . When bEror tumns to True
. When an error occurs in the
execution conditions or input values . When bExecute turns from True to
bError (ErrorlD) for the instruction. (Error code is False. (Error Code is cleared)
recorded)

= Timing Diagram

bExecute

bOone

1L

bError

Errord D

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
AxisGrou Specify the DMC_AXIS_ DMC_AXIS_ When bExecute turns to True and
P axis group. GROUP_REF* GROUP_REF bBusy is False.

*Note:

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

e Function

n 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.

n When the axis group enters the GroupStandby state, it indicates that the axis group motion can be
performed.

e Troubleshooting

m  When an error occurs during the execution of the instruction, bError will change to True and the axes will
stop running. Refer to ErrorID (Error Code) to address the problem.
m  For error codes and corresponding troubleshooting, refer to Appendix of this manual.
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2.3.2.8 DMC_CamReadTappetStatus

° Supported Devices: AX-308E, AX-364E

DMC_CamReadTappetStatus reads the status of multiple tappets.

FB/FC Instruction

Graphic Expression

FB | DMC_CamReadTappetStatus

Tappets

bEnable

iTrackID1
iTrackID2
iTrackID3
iTrackID4
iTrackID5
iTrackID6
iTrackID7
iTrackID8

DMC_CamReadTappetStatus

bvalid
bBusy
bError|
ErrorID
bstatus1
bstatus2}
bStatus3|
bStatus4
bStatuss|
bStatusé|
bStatus7}
bStatuss|

ST Language

DMC_CamReadTappetStatus_instance(
Tappets : =,
bEnable : =,
iTracklD1 : =,
iTracklD2 : =,
iTracklD3 : =,
iTracklD4 : =,
iTrackID5 : =,
iTracklD6 : =,
iTracklD7 : =,
iTrackID8 : =,
bValid =>,
bBusy =>,
bError =>,
ErrorID =>,
bStatus1 =>,
bStatus2 =>,
bStatus3 =>,
bStatus4 =>,
bStatus5 =>,
bStatus6 =>,
bStatus7 =>,
bStatus8 =>) ;

® Inputs
Setting Value
Name Function Data Type Timing to Take Effect

(Default Value)

The instruction is enabled True/False

bEnable when bEnable changes from BOOL -
(True)
False to True.
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
. . 0~512 .
iTrackiD1 Specify the tappet number. INT 0" When bEnable is True.
. , 0~512 .
iTracklD2 Specify the tappet number. INT ) When bEnable is True.
. . 0~512 .
iTracklD3 Specify the tappet number. INT ) When bEnable is True.
. . 0~512 .
iTracklD4 Specify the tappet number. INT ) When bEnable is True.
. . 0~512 .
iTracklD5 Specify the tappet number. INT ) When bEnable is True.
. . 0~512 .
iTracklD6 Specify the tappet number. INT ) When bEnable is True.
. . 0~512 .
iTracklD7 Specify the tappet number. INT ) When bEnable is True.
. . 0~512 .
iTracklD8 Specify the tappet number. INT ) When bEnable is True.
*Note:

If the Track ID is set to 0, the corresponding output will not be used to read the tappet status.

® Outputs
Name Function Data Type Output range (Default Value)
bValid True when the outputs are valid. BOOL True/False (False)
bBusy ;I;:ge when the instruction is triggered to BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Record the error code when an error . DMC ERROR
ErrorlD occurs. Refer to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions. - T
The status of the tappet specified b
bStatus1 iTracklD1. ppetsp y BOOL True/False (False)
The status of the tappet specified b
bStatus2 iTrackiD2. ppetsp y BOOL True/False (False)
The status of the tappet specified b
bStatus3 | o> 5 T ppet sp y BOOL True/False (False)
The status of the tappet specified b
bStatus4 iTracklD4. ppetsp y BOOL True/False (False)
bStatus5 The status of the tappet specified by BOOL True/False (False)
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iTrackID8.

Name Function Data Type Output range (Default Value)
iTrackID5.
bStatus6 ;I;t_; :Cskt/a[;lé's of the tappet specified by True/False (False)
bStatus7 ;I';; :Cs;{tlast;.s of the tappet specified by True/False (False)
bStatus8 The status of the tappet specified by

True/False (False)

*Note: DMC_ERROR: Enumeration (ENUM)

u Output Update Timing

Name Timing for shifting to True Timing for shifting to False
) When bError turns to True.
bValid ' When bEnable turns to True. When bEnable turns to False.
bBusy . When bEnable turns to True. When bError turns to True.
bError . When an error occurs in the execution
conditions or input values for the When bEnable turns to False.
ErrorlD instruction.
. When the status of the specified tappet When the status of the specified tappet
bStatus1 is True. is False.
. When the status of the specified tappet When the status of the specified tappet
bStatus2 is True. is False.
. When the status of the specified tappet When the status of the specified tappet
bStatus3 is True. is False.
. When the status of the specified tappet When the status of the specified tappet
bStatus4 is True. is False.
. When the status of the specified tappet When the status of the specified tappet
bStatus5 is True. is False.
. When the status of the specified tappet When the status of the specified tappet
bStatus6 is True. is False.
. When the status of the specified tappet When the status of the specified tappet
bStatus7 is True. is False.
bStatuss . When the status of the specified tappet When the status of the specified tappet

is True.

is False.

n Timing Diagram

bEnable

bDone

bBusy

bError
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) Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Tappet signal
Tappets SMC_TappetData SMC_TappetData* When bEnable turns to True.
source
*Note:

SMC_TappetData (STRUCT): the internal interface between MC_Camin and SMC_GetTappetValue for tappet
data transmission.

Setting range
Name Function Data Type
P (Default Value)
0: TAPPET_pos (pass in the
positive direction)
Specify the direction in which 1 TAPI;ET_aIId(pass ti.” both
a tappet point is passed so positive and negative
ctt that there will be an action SMC_CAMTAPPETTYPE directions)
then. 2: TAPPET neg (pass in the
negative direction)
(TAPPET_pos)
0: TAPPETACTION_on (switch
to ON)
1: TAPPETACTION_ off (switch
to OFF)
cta Specify the action whenthe | gy cAMTAPPETACTION | 2: TAPPETACTION. inv (Invert)
tappet point is passed.
3: TAPPETACTION_time (be
ON for a period of time and
then switch to OFF.)
(TAPPETACTION_on)
Specify the delay time before Posit 0
the tappet changes to ON ositive or
dwhelay |\ nder TAPPETACTION. time DWORD )
mode.
For how long the tappet is ON Positive or 0
dwDuration | under TAPPETACTION_time DWORD
mode. (0)
; Positive, negative or 0
iGrouplD Specify the track ID of the INT
tappet. (0)
Positive, negative or 0
X Tappet position LREAL
(0)
Positive or 0
dwActive The internal variable DWORD 0)
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° Function

u 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.

m After bEnable changes to False, the instruction will not update the states of tappets anymore and then
outputs will maintain current tappet states.

° Troubleshooting

n When an error occurs during the execution of the instruction, bError will change to True and the axes
will stop running. Refer to ErrorID (Error Code) to address the problem.

° Programming Example

n The example explains the action principle for CamReadTappetStatus.

u Input 1 for iTrackIiD1, 2 for iTrackiD2, 50 for iTracklD3, 4 for iTrackiD4, 3 for iTrackiD7. No tappet
numbers for iTrackiD4, iTracklD6 and iTrackID8 are given and thus there will be no actions on these
tappets.

MC_MoveVelocity 0
MC_MoveVelocity

MC_CamTableSelect_0
MC_CamTableSelect

Snxis InVelocity Master Done
Exzecute Busy TRUE Slave Busy FALSE
Velocity CommandAborted CamTable Error
Rcceleration Error Execute ErrorlID
Deceleration ErrorID SMC_NO ERR Periodic CamTableID — CamID
10000 —Jerk MasterAbsolute
1 —Direction SlaveAbsolute
MC CamIn O DMC CamBeadTappetStatus 0
MC CamIn ﬁ hnMC_CamReadTappe:Status
Master —SMaster InSync MC_CamIn_0.Tappets — Tappets bValid [=
Slave —Hs51lave Busy gy = bEnable bEusy M=
pizg —Execute CommandRborted 1 —iTrackIDl bError =
[ o |- MasterOffset Error 2 —|{iTrackIDz ErrorID —
[ o  ]-slave0ffset ErrorID 50 —{iTrackID3 bStatusl =
1 —Master3caling EndOfProfile [ ]—iTrackina bStatusz =
1 —|SlaveScaling Tappets — 4 —iTrackID5 bStatus3 =
0 —|StartMode [0 1-{iTrackiDe bStatuss ~ NS
CamlD —{CamTableID 3 —|iTracklD? bStatuss =
[ o |velocityDiff 6 —{iTrackID8 bStatusé =
|I| —|Acceleration bStatusT =
[ o  ]-Deceleraticn bStatust ~ Rrhtsgd
Lo J-qgerx
[ o  ]-TappetHysteresis

n Tappets Setting
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e oB oo O

Track D
1

50

H positive pass

a0

150

a0

300

270

invert
switch QOFF

invert

switch OM

invert

switch OM

negative pass

switch OFF
switch OFF

none

switch OFF

none

switch OFF
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n Timing Diagram

Master Position 180

DMC_CamReadTappetStatus
bEnable

bValid

bBusy

pStatus1 IERIENIEEIEEinE]

bStatus3

bStatus4

bStatus5

bStatus6

bStatus7

bStatus8

¢ When bEnable changes to True, DMC_CamReadTappetStatus starts to update the statuses of
tappets.

¢ Take the second output point (bStatus2) for example. The corresponding tappet ID is 2 and the
action is to invert its status when the position 180 is reached.

¢ When bEnable changes to False, the outputs maintain current statuses of tappets.
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2.3.2.9 DMC_CamReadTappetValue

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

DMC_CamReadTappetValue reads the data of one single tappet.

FB/FC

Instruction

Graphic Expression

FB DMC_CamReadTappetValue

CamTable
Master
bEnable
iTrackID

DMC_CamReadTappetValue

bvalid

bBusy

bError|

ErrorlD
IrMasterPos
PositiveMode|
NegativeMode|

ST Language

DMC_CamReadTappetValue_instance(
bEnable : =,
CamTable : =,
Master: =,

iTracklID: =,

bValid =>,

bBusy =>,

bError =>,

ErrorID =>,
IrMasterPos =>,
PositiveMode =>,
NegativeMode =>) ;

° Inputs
Setting Value
Name Function 1I?ata g Timing to Take Effect
ype (Default Value)
The instruction is
bEnable enabled when bEnable BOOL True/False }
changes from False to (True)
True.
i 1~512
iTrackip | SPecify the ID of the INT When bEnable is True.
Track to be read. (0)
° Outputs
Name Function Data Type Output range (Default Value)
True when the
bValid outputs are valid. BOOL True/False (False)
bBusy True when the BOOL True/False (False)
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Name

Function

Data Type

Output range (Default Value)

instruction is
triggered to run.

bError

True when an 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)

IrMasterPos

The tappet position
which is
corresponded to
master axis
position (Unit: user
unit)

LREAL[0..7]2

Positive, negative or 0 (0)"

PositiveMode

Specify the mode
for the tappet point
when it is passed in
the positive
direction.

DMC_CAMTAPPETACTION[O..7]*2

0: TAPPETACTION_none
1: TAPPETACTION_on
2: TAPPETACTION_off
3: TAPPETACTION_inv

4: TAPPETACTION_time
(TAPPETACTION_none)

Specify the mode
for the tappet point

0: TAPPETACTION_none
1: TAPPETACTION_on
2: TAPPETACTION_off

NegativeMode | when it is passed in | DMC_CAMTAPPETACTIONJ0..7]2
the negative 3: TAPPETACTION_an
direction. 4: TAPPETACTION_time
(TAPPETACTION_none)
*Note:

1. DMC_ERROR: Enumeration (ENUM)
One Track can have multiple tappet points set inside it. 8 tappet points at most can be read from the same

Track via this instruction by default.

3. There is no tappet data to be output when IrMasterPos is set to 0 and PositiveMode and NegativeMode are

both set to TAPPETACTION_none.

u Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. When bError turns to True.
bValid ’ When bEnable turns to True. When bEnable turns to False.
bBusy «  When bEnable turns to True. When bError turns to True.
bError . When an error occurs in the execution
conditions or input values for the When bEnable turns to False.
ErrorlD instruction.

n Timing Diagram
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bEnable
bDone 5
bBusy
bError
° Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
The specified cam -
CamTable table MC_CAM_REF MC_CAM_REF
When bEnable turns to
¢ True.
Master The reference AXIS_ REF_SM32 | AXIS_REF_SM3
master axis
*Note:

1.

MC_CAM_REF (FB): The basic CAM

2. AXIS_REF_SM3 (FB): Generally, all motion function blocks have the InOut AXIS_REF_SM3.
° Function
n A tappet table can be set in the Cam table. Multiple tappet points can be set for one Track. 8 tappet
points at most can be read from the same tappet track via the function block.
= The tappet data contains the master axis position corresponding to the tappet point, the positive
passing mode and the negative passing mode. The modes include TAPPETACTION_none,
TAPPETACTION_on, TAPPETACTION_off, TAPPETACTION_inv and TAPPETACTION_time
n See the meanings of the modes in the following table.
Mode Function Action
TAPPETACTION none No action The tappet does not take an action when the master axis passes
- the point.
TAPPETACTION_on ON The tappet is enabled when the master axis passes the point.
TAPPETACTION_ off OFF The tappet is disabled when the master axis passes the point.
TAPPETACTION inv Invert The tappet status is inverted when the master axis passes the point.
TAPPETACTION time ON Whgn the'master axis passes the point, the tappet is ON for a set
- period of time and then turns OFF.

Troubleshooting

= When an error occurs during the execution of the instruction, bError will change to True. Refer to
ErrorID (Error Code) to address the problem.

Programming Example

= The example explains the action principle for DMC_CamReadTappetValue and how to read the
tappet data of Track ID 2.

n The example explains the action principle for DMC_CamReadTappetValue by reading the tappet data
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L 4

of Track ID 2.
DMC_CamReadTappetValue_ 0
TRUE DMC CamReadTappetValue

11 EN ENO——

Cam —HCamTable bValid —

Master —SMaster bBusy —

—bEnakle bError —

2 —iTrackID ErrorID —

lrMasterPos —

PositiveMode —

NegativeMode —

Setting tappet points
Track D X positive pass  negative pass

& 1
] 80 switch OFF switch OFF
& 2
] 50 switch ON switch OFF
' 180 naone invert
& 50
& 60 switch ON switch OFF
&

"$ IrMasterPos
"$ IrMasterPos[0)
%$ IrMasterPos[1]
"$ IrMasterPos[2]
"$ IrMasterPos[3]
%$ IrMasterPos[4]
"% IrMasterPos[5]
"$ IrMasterPos[6]
"$ IrMasterPos[7]
"$ PositiveMode
"$ PositiveMode[0]
%$ PositiveMode[1]
*$ PositiveMode[2]
"$ PositiveMode[3]
%$ PositiveMode[d]
"$ PositiveMode[S]
"$ PositiveMode[6]
@ PositiveMode[7]
"$ NegativeMode
"$ NegativeMode[0]
"$ NegativeMode[1]
"$ NegativeMode[2]
"$ NegativeMode[3]
"9
"
"»

x

NegativeMode[4]
NegativeMode[5]
NegativeMode[6]
F$ NegativeMode[7]

ARRAY [0..7] OF LREAL
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL

ARRAY [0..7] OF DMC_CAMTAPPETACTION

DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION

ARRAY [0..7] OF DMC_CAMTAPPETACTION

DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION
DMC_CAMTAPPETACTION

50
180

o O O O O o

TAPPETACTION_on

TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

TAPPETACTION_off

TAPPETACTION_inv

TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

The tappet of Track ID 2 has two switch points: 50 and 180. Array 1 stores the data of switch position
50 and array 2 stores the data of switch position 180. The position -1 indicates no tappet switch

data.
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Track ID MasterPosition Positive Pass Negative Pass
2 50 TAPPETACTION_on TAPPETACTION_off
2 180 TAPPETACTION_none TAPPETACTION_inv
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2.3.2.10 DMC_CamWriteTappetValue

° Supported Devices: AX308E, AX-364E

DMC_CamWriteTappetValue modifies the tappet data for the specified existing track.

FB/FC Instruction Graphic Expression
FB DMC_ E‘b ._CamWriteTappetValue :E;r:u;rz
CamWriteTappetValue = G|

ST Language

DMC_CamWriteTappetValue_instance(

CamTable : =,
bExecute : =,
iTracklID: =,
IrMasterPosition : =,
PositiveMode : =,
NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
° Inputs
Setting Value Timing to Take
Name Function Data Type
(Default Value) Effect
The
instruction
is run when True/False
bExecute bExecute BOOL -
changes (True)
from False
to True.
Specify the
Track ID When
1~512
iTrackiD ;Nhere the INT bExecute
appet data (0) turns from
is to be False to True.
modified.
The master When
axis . Positive, negative or 0
IrMasterPos | position of LREALIO0..77" v gativ fExec]:cute
the tappet -1) urns from
; L False to True.
point (Unit:
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Setting Value Ferf
Name Function Data Type 9 T'm"l‘sgfm Take

(Default Value) ect

user unit)

Specify th %

pectly the TAPPETACTION_none
mode for
the tappet 1: TAPPETACTION_on When

PositiveMode ﬁ"h'gfs""he” DMC_CAMTAPPETACTION[0..7]" 5: Iﬁiigﬁg:gz—?ﬁ ﬁj’fﬁg‘;ﬁ;ﬁq
. nv
passed in 4 - False to True.
g}fegt‘i’g:}'ve TAPPETACTION_time
’ (TAPPETACTION_none)
Specify th o
m%%‘;' %’or € TAPPETACTION_none
the tappet 1: TAPPETACTION_on When
NegativeMode ﬁﬂg;""he” DMC_CAMTAPPETACTION0..7]° :2; IﬁEEEI’;gI:gE—?ﬁ ﬁj’fﬁg‘;ﬁ;ﬁn
. nv
passed in 4 - False to True.
mfezﬁgst"’e TAPPETACTION_time
’ (TAPPETACTION_none)
*Note:

One tappet track can be set with multiple tappet points. Maximum 8 tappet points can be written for one tappet

track via the function block.

° Outputs
Name Function Data Type Output range (Default Value)
bDone When the output is valid. BOOL True/False (False)

bBUS True when the instruction is BOOL
y triggered to run.

True/False (False)

bError True when an error occurs. BOOL

True/False (False)

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

DMC_ERROR (DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When the instruction is completed. . When bError turns to True.

bDone «  When bExecute turns to False.
When bExecute turns to True. . When bDone turns to True.

bBusy . When bError turns to True.
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Name Timing for shifting to True Timing for shifting to False
When an error occurs in the execution
bError conditions or input values for the instruction. | \WWhen bExecute turns from True to False.

= Timing Diagram

Execute

Done

Busy

Error

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable | Tnespecified | o caym REF MC_CAM_REF When bExecute is True.
cam table

*Note: MC_CAM_REF (FB): The basic CAM

° Function

= The tappet table can be set in the cam table. Tappets can be used to track the current position of the
master axis and output a signal to trigger an event under particular conditions.

= One tappet table has multiple tappet tracks.

n This function block can delete all original tappet points in the specified tappet track and replace them
with maximum 8 tappet points which are described in the inputs of the function block.

n The Tappet Track

*

One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet
points.

= The Tappet

. One tappet point includes the Track ID of the tappet track where the tappet point is, the master
axis position corresponding to the tappet point, the positive passing mode and the negative
passing mode.

See the modes and their meanings in the following table.
Mode Function Action
TAPPETACTION none No action The tappet sw!tch does not take an action when the master axis
- passes the point.
TAPPETACTION_on ON 'FI)'gie;]ttappet switch is enabled when the master axis passes the
TAPPETACTION_ off OFF ggienttappet switch is disabled when the master axis passes the
TAPPETACTION_inv Invert The tappet switch status is inverted when the master axis
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Mode Function Action
passes the point.
TAPPETACTION time ON When the mgster a?<is passes the point, the tappet switch is ON
- for a set period of time and then turns OFF.

*Note: When the mode is set to TAPPETACTION_time in this function block, the tappet switch will turn off after

being ON for a fixed 100 ms.

° Troubleshooting

n When an error occurs during the execution of the instruction or the axis is in “Errorstop” state, bError

will change to True. Refer to ErrorlD (Error Code) to address the problem.

° Programming Example

= The example explains the action principle for DMC_CamWrite TappetValue by writing the tappet data

of Track ID 1.
n Initial setting for tappet points
Track ID X positive pass  negative pass
& 1
i} 100 switch OM switch OFF
o] 500 switch OFF switch OFF
] 1000 switchON switch OFF
& 7
m 7000 invert nane
& 2
i 0 switchON switch OFF
&
n Function block setting
IMC_CamWriteTappetValue_0
TRUE DMC CamWriteTappetValue
11 EN ENO
CamREF —{CamTable bDone [
—bExecute bBusy —
uiTrackID —iTrackID bError —
lrMasterPos —]lrMasterPos dwErrorID [
FM —PositiveMode
NM —NegatiwveMode

n Input 1 for uiTrackID. Refer to the figure below for the setup of IrMasterPos, PositiveMode and

NegativeMode.
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@ IrMasterPos

w *
Zeeeeedde Teeeeee e

L 38 38 38 3 3 0 Ok

ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF LREAL

ARRAY [0..{GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE...

ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE...

IrMasterPos[0] LREAL
IrMasterPos[1] LREAL
IrMasterPos([2] LREAL
IrMasterPos[3] LREAL
IrMasterPos[4] LREAL
IrMasterPos[5] LREAL
IrMasterPos[6] LREAL
IrMasterPos[7] LREAL
PM[0] DMC_CAMTAPPETACTION
PM[1] DMC_CAMTAPPETACTION
PM[2] DMC_CAMTAPPETACTION
PM[3] DMC_CAMTAPPETACTION
PM[4] DMC_CAMTAPPETACTION
PM[5] DMC_CAMTAPPETACTION
PM[6] DMC_CAMTAPPETACTION
PM[7) DMC_CAMTAPPETACTION
NM[0] DMC_CAMTAPPETACTION
NM[1] DMC_CAMTAPPETACTION
NM[2] DMC_CAMTAPPETACTION
NM[3] DMC_CAMTAPPETACTION
NM[4] DMC_CAMTAPPETACTION
NM[5] DMC_CAMTAPPETACTION
NM[6] DMC_CAMTAPPETACTION
NM[7] DMC_CAMTAPPETACTION

1250
7050
3050

o o o o

TAPPETACTION_on
TAPPETACTION_off
TAPPETACTION_inv
TAPPETACTION_ncne
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

APPETACTION_off
TAPPETACTION_none
TAPPETACTION_inv
TAPPETACTION_nene
TAPPETACTION_ncne
TAPPETACTION_none
TAPPETACTION_none
TAPPETACTION_none

n The tappet table before the function block is run

Track ID Master axis position Direction Passing mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_off
1 500 Positive TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on

n The tappet table after the function block is run

Track ID Master axis position Direction Passing mode
1 1250 Negative TAPPETACTION_off
1 1250 Positive TAPPETACTION_on
1 7050 Positive TAPPETACTION_ off
1 3050 Negative TAPPETACTION inv
1 3050 Positive TAPPETACTION_inv
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on
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2.3.2.11 DMC_CamAddTappet
° Supported Devices: AX308E, AX-364E

DMC_CamAddTappet adds a new tappet track at the end of the tappet table.

FB/FC Instruction Graphic Expression

FB DMC_CamAddTappet

ST Language

DMC_CamAddTappet_instance(
CamTable : =,

bExecute : =,

IrMasterPosition : =,
PositiveMode : =,

NegativeMode : =,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>,
iTracklD => ) ;
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is
run when True/False
bExecute bExecute changes BOOL (True) )
from False to True.
The master axis
position of the . Positive, negative or 0 (- | When bExecute turns
I'MasterPos tappet point (Unit: LREALIO..7] 1) from False to True.
user unit)
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Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)

0: TAPPETACTION_none
fS|0<ir<1:ifyt the rrtwd?t OMC CAM 1: TAPPETACTION_on
or the tappet poin A .

PositiveMode | when itis passed | TAPPETACTION | 2 TAPPETACTION off V\;:‘oeg ﬁfl’;‘:"t“(f“#ﬂgns
in the positive [0..71 3: TAPPETACTION_inv :

direction. 4: TAPPETACTION_time
(TAPPETACTION_none)

0: TAPPETACTION_none
Specify themode |, | 1:TAPPETACTION on
or the tappet poin | _

NegativeMode | when itis passed | TAPPETACTION | 2° TAPPETACTION off ) When ":’;’;‘:"t"oﬁ turns
in the negative [0.7T 3: TAPPETACTION_inv :

direction. 4: TAPPETACTION_time
(TAPPETACTION_none)

*Note:

One tappet track can be set with multiple tappet points. Maximum 8 tappet points can be written for one tappet
track via the function block.

° Outputs
Name Function Data Type Output range (Default Value)
bDone | /Tuewhen the instruction is BOOL True/False (False)
completed.
bBusy True when the instruction is BOOL True/False (False)
triggered to run.
bError True when an error occurs. BOOL True/False (False)
Record the error code when
ErrorlD an error occurs. Refer to DMC_ERROR' DMC_ERROR (DMC_NO_ERROR)
Appendix for error code
descriptions.
iTrackiD The Track ID of the new INT 1~512
tappet track
*Note: DMC_ERROR: Enumeration (ENUM)
u Output Update Timing
Name Timing for shifting to True Timing for shifting to False
. L . When bError is True.
bDone . When the instruction is completed. . When bExecute turns to False.
. . When bDone is True.
bBusy . When bExecute is True. . When bError is True.

. When an error occurs in the execution | e When bExecute turns from True to

bError conditions or input values for the False

331



AX-Series

Motion Controller Instructions Manual

Chapter 2

Name

Timing for shifting to True

Timing for shifting to False

instruction.

= Timing Diagram

Execute

Done

Busy

Error

° Inputs/Outputs

Name

Function Data Type Setting Value

Timing to Take Effect

CamTable

The specified

MC_CAM_REF MC_CAM_REF
cam table

When bExecute changes to True.

*Note: MC_CAM_REF (FB): The basic CAM.

° Function

= The tappet table can be set in the cam table. Tappets can be used to track the current position of the
master axis and output a signal to trigger an event under particular conditions.
One tappet table has multiple tappet tracks.
This function block adds a tappet track and outputs its track ID to its output uiTappetNum. The track
ID is the smallest one which has not been used yet.

n The tappet track

*

One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet

points.

n The tappet

. One tappet point includes the Track ID of the tappet track where the tappet point is, the master
axis position corresponding to the tappet point, the positive passing mode and the negative
passing mode.

See the modes and their meanings in the following table.
Mode Function Action
TAPPETACTION none No action The tappet sw!tch does not take an action when the master axis
- passes the point.
TAPPETACTION_on ON '[I)'gie;]ttappet switch is enabled when the master axis passes the
TAPPETACTION_off OFF ggier-]ttappet switch is disabled when the master axis passes the
TAPPETACTION_inv Invert The tappet SWItCh status is inverted when the master axis
passes the point.
TAPPETACTION_time ON When the master axis passes the point, the tappet switch is ON
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Mode

Function

Action

for a set period of time and then turns OFF.

*Note:

When the mode is set to TAPPETACTION_time in this function block, the tappet switch will turn off after being ON

for a fixed 100 ms.

° Troubleshooting

n When an error occurs during the execution of the instruction or the axis is in “Errorstop” state, bError
will change to True and the axis stops running. Refer to ErrorID (Error Code) to address the problem.

° Programming Example

n The example explains the action principle for DMC_CamAddTappetValue by adding a new track of

tappet points.
= Initial setting for tappet points
Track ID ¥ positive pass  negative pass
& 1
b} 100 switch ON switch OFF
& 500 switch OFF switch OFF
] 1000 switch ON switch OFF
& 7
m 7000 invert nane
& 2
b} 0 switchON switch OFF
&
n Function block setting
DMC_CamiddTappet 0
MD DMC CamAddTappet
01 EN ENO——
CamREF —3 CamTable bDane —
—bExecute bBusy —
lrMasterPos —lrMasterPos bError —
PM —PositiveMode dwErrorlD —
NM —NegativeMode iTrackID —
I
1
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= @ 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[5] LREAL 0
% IrMasterPos[6] LREAL 0
@ IrMasterPos[7] LREAL 0
= ®PM ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_CAMTAPPE...
# PM[0] DMC_CAMTAPPETACTION TAPPETACTION_on
# PM[1) DMC_CAMTAPPETACTION TAPPETACTION_off
% PM[2] DMC_CAMTAPPETACTION TAPPETACTION_inv
# PM[3] DMC_CAMTAPPETACTION TAPPETACTION_none
# PM[4] DMC_CAMTAPPETACTION TAPPETACTION_none
& PM[5) DMC_CAMTAPPETACTION TAPPETACTION_none
® PM[6] DMC_CAMTAPPETACTION TAPPETACTION_none
# PM[7] DMC_CAMTAPPETACTION TAPPETACTION_none
= #NM ARRAY [0..(GVL.MAX_FB_SWITCH_NUM - 1)] OF DMC_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
n See the tappet table before the function block is run
Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_ off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_off
1 500 Positive TAPPETACTION_ off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION inv
2 0 Negative TAPPETACTION_ off
2 0 Positive TAPPETACTION_on
n See the tappet table after the function block is run
Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Negative TAPPETACTION_ off
1 500 Positive TAPPETACTION_off
1 1000 Negative TAPPETACTION_ off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION _inv
2 0 Negative TAPPETACTION_off
2 0 Positive TAPPETACTION_on
3 1250 Negative TAPPETACTION_off
3 1250 Positive TAPPETACTION_on
3 7050 Positive TAPPETACTION_ off
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Track ID Master axis position Direction Mode
3 3050 Negative TAPPETACTION _inv
3 3050 Positive TAPPETACTION_ inv
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2.3.2.12 DMC_CambDeleteTappet

° Supported Devices: AX308E, AX-364E

DMC_CambDeleteTappet deletes the specified tappet track.

FB/FC Instruction Graphic Expression
DMC_CamDeleteTappet
—CamTable bDonef—
FB | DMC_CambDeleteTappet —1{bExecute bEBusy—
—iTrackID bErrorg—
ErrorIDfF—

ST Language

DMC_CamDeleteTappet_instance(
CamTable : =,

bExecute : =,
iTrackID : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
° Inputs
Setting Value
Name Function -Il?ata Timing to Take Effect
ype (Default Value)
The instruction is run when True/False
bExecute bExecute changes from BOOL (True) -
False to True.
i 1~512
iTrackiD Specify the ID of the track INT When bExecute is True.
to be deleted.
° Outputs
Name Function Data Type Output range (Default Value)
True when the instruction is
bDone completed. BOOL True/False (False)
bBusy | |TU€When the instruction is BOOL True/False (False)
triggered to run.
bError True when an error occurs. BOOL True/False (False)
Record the error code when .
ErrorlD an error occurs. Refer to DMC_ERROR DMC_ERROR (DMC_NO_ERROR)
Appendix for error code
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Name Function Data Type Output range (Default Value)
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

u Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. L . When bError is True.

bDone . When the instruction is completed. . When bExecute turns to False.

. When bExecute is True. . When bDone is True.
bBusy «  When bErroris True.
bError . When an error occurs in the execution . When bExecute turns from True to

conditions or input values for the False.

ErrorlD instruction.

n Timing Diagram

Execute

Dane

Busy

Error

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect

The specified

CamTable cam table

MC_CAM_REF MC_CAM_REF" When bExecute changes to True.

*Note: MC_CAM_REF (FB): The basic CAM.

° Function

= The tappet table can be set in the cam table. Tappets can be used to track the current position of the
master axis and output a signal to trigger an event under particular conditions.
One tappet table has multiple tappet tracks.
The function block deletes a specified tappet track from the tappet table.

n The tappet track

. One tappet track contains one track ID, one tappet switch (Boolean signal) and multiple tappet
points.

= 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.
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See the modes and their meanings in the following table.

Mode Function Action
TAPPETACTION none No action Th.e tappet switch QOes not take an action when the master
- axis passes the point.
TAPPETACTION on ON The ta'ppet switch is enabled when the master axis passes
- the point.
TAPPETACTION_ off OFF The ta'ppet switch is disabled when the master axis passes
the point.
TAPPETACTION_inv Invert The tappet swltch status is inverted when the master axis
passes the point.
. When the master axis passes the point, the tappet switch is
TAPPETACTION_time ON ON for a set period of time and then turns OFF.
*Note:

When the mode is set to TAPPETACTION_time in this function block, the tappet switch will turn off after being ON
for a fixed 100 ms.

° Troubleshooting

n When an error occurs during the execution of the instruction or the axis enters “Errorstop” state, bError
will change to True and the axis stops running. Refer to ErrorID (Error Code) to address the problem.

° Programming Example

The example explains the action principle for DMC_CamDeleteTappet by deleting the specified track data
from the tappet table.

= Initial tappets setting
Track D ¥ positive pass  negative pass
L 1
o] 100 switchoN switch OFF
i 500 switch OFF switch OFF
T 1000 switch ON switch OFF
& 7
m 000 invert none
L 2
] 0 switchON switch OFF
&
= Function block setting
DMC_ CamDeleteTappet_0
Mo DMC CamDeleteTappet
01 EN ENO——
CemREF —= CamTable bDone -
—|bExecute bBusy [~
7 —iTrackID bError —
dwErrorID —
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n See the tappet table before the function block is run

Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Positive and negative TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
7 7000 Positive TAPPETACTION_inv
2 0 Negative TAPPETACTION_ off
2 0 Positive TAPPETACTION_on

n See the tappet table after the function block is run

Track ID Master axis position Direction Mode
1 100 Negative TAPPETACTION_off
1 100 Positive TAPPETACTION_on
1 500 Positive and negative TAPPETACTION_off
1 1000 Negative TAPPETACTION_off
1 1000 Positive TAPPETACTION_on
2 0 Negative TAPPETACTION_ off
2 0 Positive TAPPETACTION_on
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2.3.2.13 DMC_CamReadPoint
° Supported Devices: AX308E, AX-364E
DMC_CamReadPoint reads the data of one single cam point.
FB/FC Instruction Graphic Expression
DMC_CamReadPoint
—{CamTable bDonep-
—bExecute bBusyp
—{iCamPointNum bErrorf-
FB DMC_CamReadPoint ErrorIDf-
IrMasterPos -
IrSlavePosk-
IrSlaveVelf-
IrSlaveAccH

ST Language

DMC_CamReadPoint_instance(
CamTable : =parameter,
bExecute: =parameter,
iCamPointNum: =parameter,
bDone =>parameter,

bBusy =>parameter,

bError =>parameter,

ErrorlD =>parameter,
IrMasterPos =>parameter,
IrSlavePos =>parameter,
IrSlaveVel =>parameter,
IrSlaveAcc =>parameter) ;

° Inputs
Setting Value
Name Function 1I?ata g Timing to Take Effect
ype (Default Value)
The instruction is run True/False
bExecute when bExecute changes BOOL (True) -
from False to True.
iCamPointNum | Specify the number of INT 0~256 When bExecute is
the cam point to be read. (0) True.
° Outputs
Name Function Data Type Output range (Default Value)
True when the instruction is
bDone completed. BOOL True/False (False)
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Name Function Data Type Output range (Default Value)
bBusy True when the instruction is BOOL True/False (False)

triggered to run.
bError True when an error occurs. BOOL True/False (False)
Record the error code when
ErrorlD an error occurs. Refer to DMC_ERROR’ DMC_ERROR (DMC_NO_ERR)
Appendix for error code
descriptions.
IrMasterPos The posmpn of the cam LREAL Positive, negative or 0 (0)
master axis
IrSlavePos The pos!tlon of the cam LREAL Positive, negative or 0 (0)
slave axis
IrSlaveVel The veI0_0|ty of the cam LREAL Positive, negative or 0 (0)
slave axis
IrSlaveAcc The accgleratlon of the cam LREAL Positive, negative or 0 (0)
slave axis

*Note: DMC_ERROR: Enumeration (ENUM)

n Output Update Timing

instruction.

Name Timing for shifting to True Timing for shifting to False
. When bError turns to True.
bDone . When bExecute changes to True. . When bExecute turns to False.
bBusy . When bExecute changes to True. . When bError turns to True.
. When an error occurs in the execution
bError conditions or input values for the | « When bExecute turns to False.

n Timing Diagram

bExecute

bDone

bBusy

bErrar

° Inputs/Outputs

Name

Function Data Type

Setting Value

Timing to Take Effect
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CamTable | "o ;p;ﬂ{fd MC_CAM_REF | MC_CAM _REF' | When bExecute changes to True.
*Note: MC_CAM_REF (FB): The basic CAM.
° Function
[ CamTable determines which cam table is to read. iCamPointNum determines the number of the cam

point to read. IrMasterPos shows the master position that the cam point corresponds to. IrSlavePos

shows the slave position that the cam point corresponds to, i.e. coordinates of the cam point.

IrSlave Vel is the slave velocity that the cam point corresponds to. IrSlaveAcc is the slave acceleration

rate that the cam point corresponds to.
n If no data of the specified cam point exists, the output will show Infinity.

° Programming Example

1. Build a cam table: “Cam”.

b o Y W J Segm.. minP.. maxP.. max{V.. max(|A..
a 0 a
] Polys u] 1200 1.5120... 0.0328...
] 120 120 1 0
& Paly5 120 240 1 0
& 240 240 1 0
& Polys 240 360 1,512 0.0328...
360 360 0 a
-
H I ———
I i e
// masterposition
I‘) 2 4 B 100 120 1 0 160 200 2 240 260 280 300 320 340
1 : SN
14E
0.
:
oo - mabter p osition [u}]
Lo 2 4 160 120 180 180 200 2 240 280 280 \3 0. 320 340
oo
T
Diz i P ‘master p osition [u}|
T 2 E 100 120 150 180 200 2 240 260 260 300 k> 340
o R S G i <

2. Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam point to be
read.

Set DMC_CamReadPoint_0.bExecute to True.

4. DMC_CamReadPoint_0.IrMasterPos: 240, DMC_CamReadPoint_0.IrSlavePos: 240,
DMC_CamReadPoint_0.IrSlaveVel: 1 and DMC_CamReadPoint_0.IrSlaveAcc: 0 can be read while the
instruction is waiting until DMC_CamReadPoint_0.bDone changes from False to True.
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DMC_CamReadFoint_0
TRUE DMC CamReadPoint
I EN B ENO——
Cam —SiCamTable bDone -
—bExecute bBusy —
CamPointNum —{iCamPointNum bError |
ErroriD—
lrMasterPos |~
1lr5lavePos [~
1lrS5laveVel —
1rSlavelcec |-
L]
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2.3.2.14 DMC_CamMWritePoint
° Supported Devices: AX308E, AX-364E
DMC_CamWritePoint writes the data of one single cam point.
FB/FC Instruction Graphic Expression
DMC_CamWritePoint
—CamTable bDonef—
— bExecute bBusyf—
) . —l{iCamPointMum bErrorf—
FB DMC_CamWritePoint —IrMasterPos ErrorlDf—
—lIrSlavePos
—Irslavevel
—{IrSlavefcc

ST Language

DMC_CamWritePoint_instance(

CamTable : =,
bExecute: =,
bCamChangedPoint: =,
IrMasterPos : =,
IrSlavePos : =,
IrSlaveVel : =,
IrSlaveAcc : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>) ;
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default Value)
The instruction is run True/False
bExecute when bExecute changes BOOL -
(True)
from False to True.
Specify the number of 0~256
iCamPointNum | the cam point to be INT When bExecute is True.
written. (©)
IrMasterPos Specify the positior_1 of LREAL Positive, negative or When bExecute is True.
the cam master axis 0 (0)
IrSlavePos Specify the positip n of LREAL Positive, negative or When bExecute is True.
the cam slave axis 0(0)
IrSlaveVel Specify the veloc_ity of LREAL Positive, negative or When bExecute is True.
the cam slave axis 0 (0)
IrSlaveAcc Specify the accelergtion LREAL Positive, negative or When bExecute is True.
of the cam slave axis 0(0)
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° Outputs

Name Function Data Type Output range (Default Value)

bDone True when the instruction is BOOL True/False (False)
completed.

bBusy True when the instruction is BOOL True/False (False)
triggered to run.

bError True when an error occurs. BOOL True/False (False)
Record the error code when

ErrorlD an error occurs. Refer to DMC_ERROR’ DMC_ERROR (DMC_NO_ERR)

Appendix for error code
descriptions.

*Note: DMC_ERROR: Enumeration (ENUM)

u Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. When bError turns to True.
bDone . When bExecute changes to True. . When bExecute turns to False.
bBusy . When bExecute changes to True. . When bError turns to True.
. When an error occurs in the execution
bError conditions or input values for the | « When bExecute turns to False.

instruction.

= Timing Diagram

bExXecute

bDone

bBusy

bErraor

Inputs/Outputs

Name

Function Data Type

Setting Value

Timing to Take Effect

CamTable

The specified

cam table

MC_CAM_REF

MC_CAM_REF"

When bExecute changes to True.

*Note: MC_CAM_REF (FB): The basic CAM.

Function

345




AX-Series Motion Controller Instructions Manual Chapter 2

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). IrSlave Vel writes
the slave axis velocity corresponding to the cam data point and IrSlaveAcc writes the slave axis
acceleration corresponding to the cam data point.

The data point information accessed in the cam table corresponds to different data according to
different cam Data Types. When DMC_CamWritePoint writes data, the cam operation will not be
affected even if parameters are input to the inputs of the instruction if no specific data (e.g. IrSlave Vel
and IrSlaveAcc) is accessed in the cam table.

When DMC_CamWritePoint modifies the cam table data in the synchronized cam motion, the slave
axis in synchronization will change its path immediately, which may cause a jolt of the mechanism.

When the starting or ending cam data points are modified and the master axis position written by
IrMasterPos exceeds the range of the original cam table, the running cam will have no change. And
the cam table with the modified boundary range cannot work until the MC_Camtableselect is
restarted.

. Troubleshooting

When an error occurs during the execution of the instruction or the axis enters Errorstop state, bError
will change to True and the axis stops running. Refer to ErrorID (Error Code) to address the problem.

° Programming Example

1.

&

Build a cam table: “Cam”.

® Y W A 1 Segm..  min(P.. max(P.. max(V.. max(ja..
0 0 0 0 0
& Palys 0 120 1.5120... 0.0328...
] 120 120 1 0 0
L] Poly5 120 240 1 0
] 240 240 1 0 0
& Paly5 240 360 1,512 0.0325...
360 360 0 0 0
T T—
—
L
[ —
// maSter position]s
o - mabter position [ul
D’z ‘makter position [ul
T K e, : 100 120 140 160 180 200 220 240 260 280 3\7 3 340
1

Input Cam for the specified CamTable and 2 for CamPointNum, the number of the cam point to be
written.

Input 300 for MasterPos, 250 for SlavePos, 2 for SlaveVel, 4 for SlaveAcc in the selected cam point
data.

Set DMC_CamWritePoint_0.bExecute to True.

The data writing is completed when DMC_CamWritePoint_0.bDone changes from False to True.
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DMC_CamWritePoint_0

DMC CamWritePoint

EN ENO
Cam —jCamTable bDone
—bExecute bBusy

CamPointNum —iC

amPointNum bError

MasterPos —]lrMasterPos ErrorID

SlavePos —{1lr
SlaveVel —|1lr
SlaveAcc —1lr

SlavePos
SlaveVel
SlaveAcc

6. After the writing is finished, the actual values for the cam table “Cam” are shown as below.

X Y \ A
0 0 0 0 0
1 120 120 1 0
2 300 250 2 4
3 360 360 0 0
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2.3.2.15 DMC_ChangeMechanismGearRation

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

DMC_ChangeMechanismGearRation modifies the ratio between user units and pulses, axis type and user units
per rotation of the rotary axis.

FB/FC Instruction Graphic Expression

DMC_ChangeMechanismGearRation
—Axis bDonef—
—{bExecute bBusyf—
—udiInputRotation bErrorf—
FB | DMC_ChangeMechanismGearRation —{udiQutputRotation ErrorIDf—
- —udiPulsePerRotation
—udilnitsPerRotation
—{AxisType
—{IrModulo

ST Language

DMC_ChangeMechanismGearRation_instance(
Axis =,

bExecute:=,

udilnputRotation:=,

udiOutputRotation:=,

udiPulsePerRotation:=,

IrUnitsPerRotation:=,

AxisType:=,
IrModulo:=,
MotorDirection:=,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>,);
e Inputs
Setting
Value imi
Name Function Data Type (Default T'mlggf’f:?::ake
Value)
The instruction is run
bExecute when bExecute BOOL True/False | _
changes from False (False)
to True.
. . i When bExecute is
udilnputRotation Specify the input of UDINT Positive True and bBusy is
the gearbox. 0) False
. - When bExecute is
IrOutputRotation Specify the output of LREAL Positive True and bBusy is
the gearbox. (0) False
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Setting
. Value Timing to Take
Name Function Data Type (Default Effect
Value)
Specify how many
pulses per rotation .
, , of the input end of Positive | When bExecute is
udiPulsePerRotation | 44 gearbox. UDINT 0) "I:'raulseand bBusy is
(Unit: pulses/ '
rotation)
Specify how many
units the terminal Positive When bExecute is
udiUnitsPerRotation | actuator travels per UDINT 0) True and bBusy is
rotation of the output False.
end of the gearbox
Specify the axis 0: rotary When bExecute is
AxisType tyF[:))e y SMC_MOVEMENTTYPE* 1: linear True and bBusy is
' (rotary) False.
Specify how many Positive When bExecute is
IrModulo units per rotation of LREAL ©) True and bBusy is
the rotation axis. False.
*Note: SMC_MOVEMENTTYPE: Enumeration (ENUM)
e Outputs
Name Function Data Type Output range (Default Value)
bDone True when the instruction is BOOL True/False (False)
completed.
bBusy True when the instruction is BOOL True/False (False)
triggered to run.
bError True when an error occurs. BOOL True/False (False)
Record the error code when
ErrorlD an error occurs. Refer (o DMC_ERROR* | DMC_ERROR (DMC_NO_ERROR)
Appendix for error code
descriptions.

*Note: DMC_ERROR:

Enumeration (ENUM)

u Output Update Timing

code is recorded)

Name Timing for shifting to True Timing for shifting to False

. When the instruction is . When bExecute turns to False.
bDone completed. «  When bError tumns to True.

. When bExecute turns to False.
bBusy . When bExecute turns to True. . When bError turns to True.
bError . When an error occurs in the
execution conditions or input . When bExecute turns from True to

ErrorlD values for the instruction. (Error False. (Error Code is cleared)
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Timing Diagram

bE xecute

bDone |

bBusy J_|

bError

!
e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Speac;ig'the AXIS_REF_SM3* AXIS_REF_SM3 \lé\;TSGQ_ bExecute is True and bBusy is

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

Function

udiOutputRotation

udiPulsePerRotation

udiUnitsPerRotation

¢
:

udilnputRotation

DMC_ChangeMechanismGearRation modifies the ratio between user units and pulses, axis type and
user units per rotation of the rotary axis.

The corresponding relationship between the function block inputs and the mechanism is shown in the
figure above. udiPulsePerRotation is the number of pulses required per rotation of the input end of the
gearbox, udilnputRotation is the input of the gearbox, udiOutputRotation is the output of the gearbox
and IrUnitsPerRotation is the number of terminal actuator travel units per rotation of the output end of

the gearbox.

Troubleshooting

The instruction can be run only when the state machine is power_off. Refer to ErrorlD (Error Code) to
address the problem if an error occurs during the instruction execution.
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e Programming Example

] The example shows the behavior of DMC_ChangeMechanismGearRation.
n Relevant parameters setting:

udiOutputRotation: udilnputRotation= 2: 1
udiPulsePerRotation: 10000 pulses
udiUnitsPerRotation: 20000 us

AxisType: O (rotary axis)

IrModulo: 360

n Function block setting

DMC_ChangeMechanismGearRation

DMC_ChangeMechanismGearRation |

IoConfig_Globals.SM Drive ETC_Delta_ASDA_A2 —SjAxis bDone
={bExecute bBusy

1 —judilInputRotatiocn bError
2 —udiQutputRotation ErrorlD
10000 —judiPulsePerRotation
20000 —udiUnicsPerRotation
0 —]Ax1isType
360 —1lxModulo
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2.3.2.16 DMC_ReadMotionState
e Supported Devices: AX-308E, AX-364E
DMC_ReadMotionState reads the behavior state of the axis in motion.
FB/FC Instruction Graphic Expression
DMC_ReadMotionState
—Axis bvalid
—bEnable bBusy
—{Source bError
. Errorld
FB DMC_ReadMotionState bConstantVelodty

bAccelerating
bDecelerating
bDirectionPositive
bDirectionNegative

FTTTTT T

ST Language

DMC_ReadMotionState_instance(
Axis : =,

bEnable : =,

Source : =,

bValid =>,

bBusy =>,

bError =>,
bConstantVelocity=>,
bAcclerating =>,
bDecelerating =>,
bDirectionPositive =>,
bDirectionNegative =>,) ;

e Inputs
Name Function -Il?at: Setting Value Timing to Take Effect
yp (Default Value)

The instruction is enabled True/False

bEnable | when Enable changes BOOL (False) -
from FALSE to TRUE.
Select the data source.
Com'n]anded: instruction- DMC 0: dmcCommandedValue | When bEnable turns to

Source | specified value. SOURCE* (0) True and bBusy is False.

axis.

Actual: actual value of the

*Note: MC_SOURCE: Enumeration (ENUM)

e Outputs
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Output range
Name Function Data Type
P (Default Value)
bValid True when the axis stops and the BOOL True/False (False)
velocity reaches 0.
bBusy ;I;)rurﬁnwhen the instruction is triggered BOOL True/False (False)
bError True _when an error occurs in BOOL True/False (False)
execution of the instruction.
Record the error code when an error
) N DMC_ERROR
ErrorlD occurs. Refer to Appendix for error DMC_ERROR (DMC_NO_ERROR)
code descriptions.
bConstantVelocity Shows that the current velocity is BOOL True/False (False)
constant.
bAccelerating Shows that the .apsolute 'value of the BOOL True/False (False)
current velocity is increasing.
bDecelerating Shows that the .absolute \(alue of the BOOL True/False (False)
current velocity is decreasing.
bDirectionPositive .Shows.that the current position is BOOL True/False (False)
increasing.
bDirectionNegative Shows .that the current position is BOOL True/False (False)
decreasing.

*Note: DMC_ERROR: Enumeration (ENUM)

u Output Update Timing

Name Timing for shifting to True Timing for shifting to False
i . When bEnable is True and the When bEnable turns to False.
bValid axis motion state can be read. When bError turns to True.

. When bEnable turns to False.
bBusy ' When bEnable is True. When bError turns to True.
bError . When an error occurs in the

execution conditions or input When bEnable turns to False. (The
values for the instruction. (Error error code in ErrorID is cleared.)
ErrorlD code is recorded)
. . When the current velocity is When bEnable is True but the
bConstantVelocity constant.

velocity is not constant.

bAccelerating

. When the absolute value of the
current velocity is increasing.

When bEnable is True but the
velocity does not increase.

bDecelerating

. When the absolute value of the
current velocity is decreasing.

When bEnable is True but the
velocity does not decrease.

bDirectionPositive

. When the current position is
increasing.

When bEnable is True and the
direction of motion is not positive.
When bEnable is True and the axis
does not move any more.

bDirectionNegative

. When the current position is
decreasing.

When bEnable is True and the
direction of motion is not negative.
When bEnable is True and the axis
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Name Timing for shifting to True Timing for shifting to False

does not move any more.

= Timing Diagram

bEnable

bBusy

bValid l l

bError

ErrorID

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Sp(—;(;i;z the AXIS_REF_SM3* AXIS_REF_SM3 \é\;?seg bEnable is True and bBusy is

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

e Function

n 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.

e Troubleshooting

= When an error occurs during the execution of the instruction, bError will change to True. Refer to
ErrorID (Error Code) to address the problem.

e Programming Example

= The example shows the motion behavior that MC_ReadMotionState reads MC_MoveVelocity and
MC_Stop.
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MC_Power 0O
TRUE MC Power
1 [ EN B ENO
IoConfig_Globals.SM Drive ETC Delta ASDA A2 —Anxis Status
TRUE Enable bBegulatorRealState
bRegulatorOn bDriveStartRealState
bDriveStart Busy
Error
ErrorID
MC MoveVelocity O
TRUE MC MoveVelocity
1 [ EN - ENO——
IoConfig Globals.SM Drive ETC Delta ASDA AZ —nxis InVelocity [—
T. Execute Busy [~
300 —{Velocity CommandRborted —
100 —jAcceleration Error
100 —Deceleration ErrorID
—{Jderk
MC_DIRECTION.positive —Direction
MC_Stop 0
TRUE MC Stop
1 [ EN B ENO——
IoConfig Globals.SM Drive ETC_Delta ASDA A2 —SAxis Done [~
—Execute Busy [~
100 —Deceleration Error —
—{Jderk ErrorID—
DMC_ReadMotionState_0
TRUE DMC ReadMotionState
11 EN B ENO——
IoConfig Globals.SM Drive ETC Delta ASDA AZ —nxis bValid [~
—bEnable bBusy —
—|Source bError [~
Errorld—
bConstantVelocity [~
bAccelerating —
bDecelerating —
bDirectionPositive —
bDirectionNegative —

Timing Diagram

355



AX-Series

Motion Controller Instructions Manual Chapter 2

DMC_ReadMotionState

Velocity

300

MC_MoveVelocity P
Execute —I

InVelocity

Busy

Aborted

Error

MC_Stop

Execute | —‘
Done | —l
Busy

Error

— |
e [T |
N

bBusy

bConstantVelocity H
bAccelerating —‘

bDecelerating

bDirectionPositive

bDirectionNegative

When bvalid and bBusy change to True after DMC_ReadMotionState has started, it indicates
that the motion state can be read.

The axis starts to accelerate until the target velocity after MC_MoveVelocity has started. When
bAccelerating and bDirectionPositive change to True, it indicates that the axis is accelerating in
the positive direction.

When the axis reaches the specified target velocity, the instruction maintains a constant
velocity, bAccelerating changes to False and bConstantVelocity changes to True.

When MC_Stop has started, MC_MoveVelocity is interrupted and the axis starts to decelerate
to a stop. Then bConstantVelocity changes to False and bDecelerating changes to True.

When the velocity of the axis reaches 0, bDecelerating and bDirectionPositive change to False
and bConstantVelocity changes to True.

When DMC_ReadMotionState is disabled during the deceleration of the axis in the next motion
cycle, both bDecelerating and bDirectionPositive will remain True and will not update any
longer no matter how motion instructions work.
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2.3.2.17 DMC_AxesObserve

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

DMC_AxesObserve monitors the deviation between the master axis position and slave axis position and it will
output a reminder when the deviation exceeds the allowed value.

FB/FC Instruction Graphic Expression
DMC_AxesObserve
— Master bEnabledp—
—Slave bInvalidp—
FB DMC_AxesObserve —{bEnable bBusyf—
—iReferenceType IrDeviatedValuef—
—bRotarySelectDeviation bErrorp—
—|rPermittedDeaviation ErrarlDp—

ST Language

DMC_AxesObserve_instance(
Master : =,

Slave : =,

bEnable : =,

iReferenceType : =,
bRotarySelectDeviation: =,
IrPermittedDeviation : =,

bEnabled =>,
blnvalid=>,
bBusy =>,
IrDeviatedValue=>,
bError =>,
ErrorlD =>);
e Inputs
Name Function 1[.) at: Setting Value Timing to Take Effect
yp (Default Value)
The instruction is run True/False
bEnable when bEnable changes BOOL (False) -
from False to True.
0: Command
position )
iReferenceType | Specify the position type. INT 1: Actual position When bEnable is True.
(0)
Specify the shorter or
longer distance between
bRotarySelect | axes. The parameter is BOOL True/False When bEnable is True.
Deviation valid only when the (False)
master axis and slave
axis are both rotary axes.
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Name Function 1[.) at: Setting Value Timing to Take Effect
yp (Default Value)
IrPermitted Specify the permitted .
T deviation between the LREAL Positive or 0(0) When bEnable is True.
Deviation
two axes.
e Outputs
Output range
Name Function Data Type (Def:ult Valﬁe)
bEnabled I;‘I‘I‘; when the instruction outputs are BOOL True/False (False)
binvalid True when the difference between the BOOL True/False (False)
two axes exceeds the allowed value.
bBusy :[I;:L:ﬁnwhen the instruction is triggered BOOL True/False (False)
. Positive, negative or 0
IrDeviatedValue The error value between the two axes LREAL )
bError True when an efror occurs during BOOL True/False (False)
instruction execution.
Indicates the error code if an error DMC ERROR
ErrorlD occurs. Refer to Appendix for error | DMC_ERROR’ -
code descriptions. (DMC_NO_ERR)

*Note: DMC_ERROR: Enumeration (Enum)

[ Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When bError turns to True.
bEnabled ® When bEnable turns to True.
® \When bEnable turns to False.
® When bEnable turns to True.
binvalid e When the difference between the | * When bError tums to True.
two axes exceeds the allowed | ® When bEnable turns to False.
value.
® \When bError turns to True.
bBusy ®  When bEnable turns to True.
® \When bEnable turns to False.
IrDeviatedValue ® When bEnable turns to True. ¢ When bEnable turns to False, the data
update stops.
bError ® When an error occurs in the
execution conditions or input ® When bEnable turns to False.
ErrorlD values for the instruction.

e Timing Diagram
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IrDeviatedValue e g@e B

bE nable

bE nabled

binwalid

Busy

E rror

Noyde

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Master | Specify the master axis. AXIS_REF_SM3 AXIS_REF_SM3 When bEnable turns to
Slave | Specify the slave axis. | AXIS_REF_SM3 AXIS_REF_SM3' True.

*Note:

AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of the
function block.

e Function

DMC_AxesObserve checks if the deviation between the master axis position and slave axis position
exceeds the allowed Setting Value.

When | IrDeviatedValue | is > IrPermittedDeviation, blnvalid changes to True.

It is suggested that the same mode should be set for the master and slave axes. If one is set as a linear
axis and the other is set as a rotary axis, the calculation of the error between axes will be done in linear
axis mode.

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.
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 Slave axis Calculation method
mode mode
Linear axis Linear axis
. . . IrDeviatedValue (Error between axes) = Master axis position — Slave axis
Rotary axis Linear axis s
position
Linear axis Rotary axis
IrDeviatedValue (Error between axes) = Master axis position — Slave axis
. . position
Rotary axis Rotary axis . . . .
IrDeviatedValue (Error between axes) = Distance per rotation— (Master axis
position — Slave axis position)
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Master axis
mode

Slave axis
mode

Calculation method

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 (-).

e Troubleshooting

n When an error occurs during the execution of the instruction, see the error code in ErroriD to confirm
the current error state.

e Programming Example

= The example illustrates the behavior performed by DMC_AxesObserve when both the master and

slave axes are rotary axes with the cycle of 360.

DMC_AxeszObserve 0

TRUE DMC AxesObserve
11 EN B ENO
Master —HMaster bEnabled
Slave —Hs1ave bInvalid
TRUE —|bEnable bBusy
—iReferenceType 1rDeviatedValue
—bRotarySelectDeviation bError
100 —]1rPermittedDeviation ErrorID

MC MoveVelocity 0

TRUE MC MoveVelocity

MC MoveVelocity 1

11 EN ENO
Master —|axis InVelocity
—Execute Buay
WV_Master —|Velocity CommandAborted
100 —|Acceleration Error
100 —Deceleration ErrorID
1000 —(Jerk
—|Direction

EN

Slave —Haxis

—|Execute

V_Slave —|Velocity

100 —|Acceleration
100 —Deceleration
1000 —Jderk

—|Direction

MC MoveVelocity

ENC

InVelocity
Buay
CommandAborted
Error

ErrorID

= Timing Diagram
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Position

Master

Slave

MC_AxesObserve

bE nable J

bRotaryShorterDeviation

blnvalid

iDeviatedvValue , ——— | | —1. |

1. When the master and slave axes operate together, the master axis is faster than the slave axis in
velocity. Therefore, the starting master axis position is greater than the slave axis position, and
the value of IrDeviatedValue is positive. When the IrDeviatedValue value is greater than the
Setting Value of IrPermittedDeviation 100, binvalid changes to True.

2. When the master axis rotates one circle, the master axis returns to 0 behind the slave axis in
position, then the slave axis position is negative.

3.  When bRotarySelectDeviation changes to True, it means that IrDeviatedValue selects the longer
distance between axes and the value must exceed 180 based on the calculation of
IrDeviatedValue value mentioned in Function section. Since the IrPermittedDeviation is set to
100, binvalid must be True.

361



AX-Series Motion Controller Instructions Manual

Chapter 2

2.3.2.18 DMC_PositionLag

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

DMC_PositionLag sets the allowed range of lag error and observe whether the allowed position lag is exceeded.

FB/FC Instruction Graphic Expression
DMC_PositionLag
—{Axis bOutOfRangef—
. —1bEnable bBusyf—
FB DMC_PositionLag —leStopMode bErrarl—
—{fMaxPositionLag ErrorlDf—
—{fSetActTimeLagCycles IrPosLagf—

ST Language

DMC_PositionLag_instance(

Axis: =,
bEnable : =,
eStopMode : =,
fMaxPositionLag : =,
fSetActTimeLagCycles : =,
bOutOfRange=>,
bBusy =>,
bError =>,
ErrorID =>,
IrPosLag =>);
e Inputs
e Function Data Type Setting Value T|m|r|15?f;thake
(Default Value)
The
instruction
Is run when True/False -
bEnable bEnable BOOL (False)
changes
from False
to True.
0: SMC3_PCL_OFF
Specify the 1
stop mode y
for axis SMC3_CheckPositionLag S.MC3_PCL_DISABLE When bEnable
when the 3: True.
lag error SMC3_PCL_ENABLE
oceurs. (SMC3_PCL_OFF)
Specify the Positive or 0 When bEnable
fMaxPositionLag maximum LREAL 0 and bBusy are
lag error ) True.
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N Function Data Type Setting Value T|m|ré?f;thake
(Default Value)
value.
Specify the
lag cycle
between Positive or 0 When bEnable
fSetActTimeLagCycles | command LREAL 3 and bBusy are
value and ©) True.
actual
value.
e Outputs
Output range
Name Function Data Type
= (Default Value)
bOutOfRange True when La.ngme exceeds the BOOL True/False (False)
Setting Value.
bBusy True when the Es’;;unctlon is triggered BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
When a command error occurs,
ErrorlD record the error code. For the DMC ERROR* DMC_ERROR
detailed description of the error code, - (DMC_NO_ERROR)
refer to the appendix of the manual.
. Positive or 0
IrPoslLag Contains current LagError value LREAL 0)

*Note: DMC_ERROR: Enumeration (Enum)

[ Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bOutOfRange ° Trug when LagTime exceeds the ® \When bEnable turns to False.
setting value.
bBusy ® When the instruction is being run. | ®  When bError turns to True.
bError ¢ When an error occurs in the ® When bEnable turns to False. (Error
execution conditions or input code is cleared.)
ErrorlD values for the instruction. '

e Timing Diagram
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bEnable

bOutOfRange ‘

bBusy
bErrar § § _‘

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Sp‘:&'g the | Axis REF SM3* | AXIS_REF_SM3 When bExecute tumns to True.

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of
the function block.

e Function

n Explanation of eStopMode

ENUM ENUM Name
0 SMC3_PCL_OFF
1 SMC3_PCL_DISABLE
2 SMC3_PCL_HALT
3 SMC3_PCL_ENABLE

. SMC3_PCL_OFF: When LagError is out of the allowed range, the axis is still running.

. SMC3_PCL_DISABLE: When LagError is out of the allowed range, the axis parameter
bRegulatorOn changes to False.

. SMC3_PCL_HALT: When LagError is out of the allowed range, the axis parameter bDriveStart
changes to False.

. SMC3_PCL_ENABLE: When LagError is out of the allowed range and the axis stops, there are
no change for bRegulatorOn and bDriveStart states.

L] 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.

n When LagError is out of the range, bOutOfRange will change to True and the axis will perform
corresponding action based on the setting of eStopMode.

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

e Programming Example

= The example illustrates how to observe the position lag state and modify the position lag parameters
via DMC_PositionLag.

DMC_PositionLag_ 0

TRI’JE DMC_PositionLag
SM Drive ETC Delta ASDA A2 —Haxis pOutOfRange
=DbEnable bEuay
—{eStopMode bError

II| —|fMaxPositionLag dwErrorID
—|£SetActTimelagCycles ireostag- [0 ]

n Timing Diagram
DMC_PositionLag

eStophMode o

fiMaxPositonLag

bOutOfRange

Luivny g ST S

Axis State Machine

1. Firstly, set eStopMode to SMC3_PCL_OFF. The axis starts to run. Then no matter whether the
lag error occurs, the axis will not stop running with bOutOfRange of the instruction always being
False.

2. Then set eStopMode to SMC3_PCL_HALT and set fMaxPositionLag to a value which is greater
than LagError value. Then the position lag value will never be out of the range for the constant-
velocity motion.

3. Eventually, adjust fMaxPositionLag to a value which is less than LagError value. Then it can be
found that the axis stops running and enters ErrorStop state. And bOutOfRange of the instruction
turns to True.
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2.3.2.19 DMC_SetTorqueLimit
e Supported Devices: AX-308E, AX-364E
DMC_SetTorquelLimit sets the maximum torque of an axis.
FB/FC Instruction Graphic Expression
DMC_SetTorgueLimit
—{Axis bDone—
FB DMC_SetTorqueLimit — bExecute bBusyf—
—IrMaxTorque bErrorf—
ErrorlDF—

ST Language

DMC_SetTorqueLimit_instance(
Axis: =,

bExecute : =,
IrMaxTorque : =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
e Inputs
Name Function Data Type SSttngiaie Timing to Take Effect
(Default Value)
The instruction is
bExecute run when bExecute BOOL True/False -
changes from False (False)
to True.
Spec_;ify the o When bExecute is
maximum raté Positive or 0(0) True and the output
IrMaxTorque torque. LREAL bBusy is False.
(Unit: Nm)
e Outputs
Output range
Name Function Data Type
P (Default Value)
bDone True when the setting is done. BOOL True/False (False)
bBusy True when the instruction is BOOL True/False (False)
triggered to run.
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Output range
Name Function Data Type
P (Default Value)
bError True when an error occurs. BOOL True/False (False)
When a command error occurs,
record the error code. For the
ErrorlD detailed description of the error | DMC_ERROR*' | DMC_ERROR(DMC_NO_ERROR)
code, refer to the Appendix of the
manual

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
® \When bExecute turns to False.
o ® bDone will change to False after
bDone When the setting is completed. remaining True for one period when
bExecute is False but bDone changes
to True.
® When bDone turns to True.
bBusy When bExecute turns to True.
® When bError turns to True.
bError When an error occurs in the ® When bExecute turns from True to
execution conditions or input False. (Error code is cleared.)
ErrorlD values for the instruction. ’ '

Timing Diagram

bExecute

bDone

bB usy

bError

Inputs/Outputs

Name Function

Data Type Setting Value

Timing to Take Effect

Specify the

Axis .
axis.

AXIS_REF_SM3* AXIS_REF_SM3

When bExecute turns to True.

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of
the function block.

Function
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= After the maximum torque is set, the torque of the motor will be limited to the Setting Value to protect
the motor from damage caused by the excessive torque when large resistance is encountered.

= DMC_SetTorqueLimit can be used to set the maximum torque of an axis with the unit: Nm.
] DMC_SetTorquelLimit can be used only in CSP or CSV mode

e Troubleshooting

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

e Programming Example

= The example illustrates how to use DMC_SetTorqueLimit.

DMC_SetTorqguelLimit O

TRUE

IhRUE DMC SetTorquelimit

[

SM Driwve ETC Delta ASDA AZ —Anxis bDone !
peiwogll =~ bExecute bBusy
T 1rMaxTorque bError
dwErrorID DHMC_NO_ERR
n Timing Diagram
Axis o e
Posifion /
Vedozity [ \/\f 3
.
Torque - 1 |_|
DMC_SetTorgueLimit o |
Execute
. U
I axTorque , ,
i
1. Set the maximum rated torque of the axis to 0.1Nm before the operation. Then the operation is

performed at a constant velocity.

2. Use the external force to make the axis stop (Step 1) during operation. It can be found that the
actual torque of the axis reaches 0.1Nm. Then remove the external force.

3. Set the maximum rated torque to 0.2 Nm and use the external force to make the axis stop
(Step2). It is found that the actual torque of the axis reaches 0.2 Nm at the moment. Finally, the
Following Error is generated and Servo ON is disabled.
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2.3.2.20 DMC_SetSoftwareLimit
e Supported Devices: AX-308E, AX-364E
DMC_SetSoftwareLimit is used to enable, disable and set the upper and lower software limits
FB/FC Instruction Graphic Expression
DMC_SetSoftwareLimit
Axis bvalid—
o bEnable bBusyfF—
FB DMC_SetSoftwareLimit bSoftLimitSwitch bErrorf—
IrsWLimitNegative ErrorlDf—
IrsWLimitPositive

ST Language

DMC_SetSoftwareLimit_instance(
Axis: =,

bEnable : =,
bSoftLimitSwitch : =,
IrSWLimitNegative : =,
IrfSWLimitPositive : =,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>);
e Inputs
. Setting Value Timing to Take
Name Function Data Type Effect
(Default Value)
The instruction is run
bEnable when bEnable BOOL True/False -
changes from False (False)
to True.
: True/False When bEnable and
L . Enables or disables
bSoftLimitSwitch software limits. BOOL (False) bBusy are True.
Negative software . . When bEnable and
I'SWLimitNegative limit LREAL Positive, negative or0 | 56 are True.
(User unit)
Positive software . . When bEnable and
IFSWLimitPositive limit LREAL Positive, negative or0 | 56 are True.
(User unit)
e Outputs
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Output range
Name Function Data Type
P (Default Value)
bValid True when the control over BOOL True/False (False)
software limit parameters is valid.
bBusy T.r“e when the instruction is BOOL True/False (False)
triggered to run.
bError True when an error occurs. BOOL True/False (False)
When a command error occurs,
record the error code. For the
ErrorlD detailed description of the error | DMC_ERROR* | DMC_ERROR(DMC_NO_ERROR)
code, refer to the appendix of the
manual.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
. . When the control over software | * When bEnable turns to False.
bValid limit parameters is valid. . When bError turns to True.
. When bEnable turns to False.
bBusy . When bEnable turns to True. . When bError tumns to True.
bError *  When ‘an eror occurs in the | = \ypon bEnaple is False. (Error code is
execution conditions or input cleared.)
ErrorlD values for the instruction. ’
e Timing Diagram
bEnable
bvalid
bBusy
bError
!
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Sp‘;‘;'z the | Axis_REF_SM3* | AXIS_REF_SM3 When bEnable turns to True.

*Note: AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of

the function block.

e Function
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After DMC_SetSoftwareLimit is run, the writing and monitoring of bSoftLimitSwitch,
fSWLimitNegative and fSWLimitPositive axis parameters will be conducted according to the settings
on bSoftLimitSwitch, IrSWLimitNegative and IrSWLimitPositive of the instruction.

e Troubleshooting

When an error occurs during the execution of the instruction or the axis enters “Errorstop” state,

bError changes to True and the axis stops running. To confirm current error state, see the error code
in ErroriD.

e Programming Example

L] The example illustrates how to use DMC_SetSoftwareLimit to set the software limits.

DMC_SetSoftwarelimic_0
TRUE h DMC_SetSoftwarelimit
il
SM Drive ETC Delta ASDA A2 —Awis bValid TRUE
£1 JEEGl—tEnable bBusy
Sl —{bSoftlimitSwitch bError
200 —|1lrSWLimitNegatiwve dwErrorID OMC NO_ERR
B00 —|1lrSWLimitPositiwve

n Timing Diagram

Axis H :
i :
Position /

B5SWIL imifE nsble

am

BSWLImithe ga five
_—

bSWLimitPo sitive an

DMC_SetSoftwa reLim it

bExecut=

bSafi imitSwitch

am

IrSWiLimithe ga five:

IrSWLimitFosifve

After DMC_SetSoftwareLimit starts, the axis parameters writing is conducted based on the set
input parameters of the instruction.

When bSoftLimitSwitch is True, the axis stopping starts as the axis position is outside the
software limits.
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2.3.2.21 DMC_CamKeyPointWrite
e Supported Devices: AX-308E, AX-364E

DMC_CamKeyPointWrite writes key cam points by selecting a curve type and generating corresponding cam curve
based on related parameters. After the new cam curve is generated, the selected cam table will be changed
accordingly.

FB/FC Instruction Graphic Expression

DMC_CamKeyPointWrite
CAM bDane
bExecute bBusy
IrKeyPaintX bError]
IrKeyPainty ErrorlD
CamCurveType
bVelocityEnable
Irvelocity
bAccelerationEnable
IrAcceleration
wiriteAmount

FB DMC_CamKeyPointWrite

ST Language

DMC_CamKeyPointWrite_instance(
CAM : =,

bExecute : =,

IrKeyPointX : =,

IrKeyPointY : =,

CamCurveType : =,
bVelocityEnable : =,

IrVelocity : =,

bAccelerationEnable : =,
IrAcceleration : =,

wWriteAmount : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
e Inputs
Name Function ?:;2 Setting Value Timing to Take Effect
(Default Value)
The instruction is run
bExecute when bExecute BOOL True/False -
changes from False to (False)
True.
The master axis i . When bExecute is
) positions of key points | LREAL Negative, Positive or 0 True and the outout
IrKeyPointX hich t (0) . P
which are se [0..63] bBusy is False.
(Unit: user unit)
The slave axis LREAL Negative, Positive or 0 ¥_Vhen b(lj_:):ﬁcutet|s t
IrKeyPointY positions of key points (0) rue and e outpu
which are set. [0..63] bBusy is False.

372



AX-Series Motion Controller Instructions Manual Chapter 2
Name Function 1[.);;: Setting Value Timing to Take Effect
(Default Value)
(Unit: user unit)
0: Line
1: Quadratic_Parabola
2: Poly5
3: Basic_Sine
DMC_ | 4: Inclined_Sine i
CamCurve Select types of cam Cam 5: Mod Ace Si ¥Vhen b(lj_:xr?cute IS
T curves between key Curve - Mod_Acc_sine rue an the output
ype cam points. Type | 6: Mod_Acc_Trapezoidal bBusy is False.
[0..62]" | 7: Cubic_Spline_Nature
8: Cubic_Spline_Clamp
9: Cubic_Spline
(Line)
bVelocity Enable or disable BOOL Negative, Positive or 0 ¥_Vhen b(lj_:):ﬁcutet|s t
Enabl velocity settings of 0.63 (0) rue and e outpu
nable key points. [0..63] bBusy is False.
i Negative, Positive or 0 When bExecute is
InVelocity Velocities of key cam LREAL g ’(0) True and the output
points [0..63] bBusy is False.
. . . When bExecute is
_ Enable or dlsabl_e BOOL Negative, Positive or 0 True and the output
bAccelerationEnable | acceleration settings [0..63] (0) .
of key points - bBusy is False.
Negative, Positive or 0 When bExecute is
IrAcceleration Acceleratiorj rates of LREAL 9 ’(0) True and the output
key cam points [0..63] bBusy is False.
The amount of key 264 When bExecute is
wWriteAmount cam points which are | WORD (2) True and the output
set bBusy is False.
*Note: DMC_CamCurveType: Enumeration (ENUM)
e Outputs
Output range
Name Function Data Type
= (Default Value)
bDone Ig‘;fple"t"ge“ the instruction is BOOL True/False (False)
bBusy TT“e when the instruction is BOOL True/False (False)
triggered to run.
bError True when an error occurs. BOOL True/False (False)
When a command error occurs,
ErroriD record the error code. For the | nyic ERROR® | DMC_ERROR(DMC_NO_ERROR)
detailed description of the error - - - -
code, refer to the Appendix of the
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Name

Function Data Type

Output range
(Default Value)

manual.

*Note: DMC_ERROR: Enumeration (Enum)

[ Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE

. When bExecute turns to False.

. When the instruction is . bDon_e_W|II change to False_ after
bDone completed remaining True for one period when
’ bExecute is False but bDone changes
to True.

. When bDone turns to True.
bBusy +  When bExecute turns to True. «  When bError turns to True.
bError * When an error occurs in the «  When bExecute turns from True to

execution conditions or input .
; ; False. (Error code is cleared.)

ErrorlD values for the instruction.

e Timing Diagram

E xecute

Done

Busy

E mor

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable Spe‘t’g};lz cam | Mc_cAM_REF' MC_CAM_REF When bExecute turns to True.

*Note: MC_CAM_REF (FB): The basic CAM.

e Function

m This function block may take a long time to perform the calculation of curves and cam points. Therefore,
it is suggested that this function block should be used in a non-EtherCAT Task in order to avoid the
issue of Lost Sync in EtherCAT Task when DMC_CamKeyPointWrite is run.

n CamCurveType
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CamCurveType Description
Used in the situation where the velocity-constant motion is maintained.
There will be a large force on the start point and end point of a straight line (the
Line (0) accelerations for the start point and end point of the line segment approaches

infinity), which is very obvious in the high speed operation. So the curve type is
suitable for use in low-speed operation.

Quadratic_Parabola (1)

Used in the situation where the acceleration must maintain a constant-velocity|
motion.

This type of curve (with non-zero acceleration rates at the start point and end
point of the line segment) is more likely to cause shock as well as vibration.
So the curve type is suitable for use in lower speed operation.

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 (3)

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 (4)

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 (5)

The acceleration graph of the curve is a sine curve changed from a typical
ladder graph, so that the acceleration is smoother. The curve type is applied
for high-speed operation.

Mod_Acc_Trapezoidal (6)

The acceleration graph of the curve is a sine curve changed from oblique
straight lines for the acceleration and deceleration segments of a typical
ladder diagram. So the acceleration has better smoothness. The curve type is
applied for high-speed operation.

Cubic_Spline_Nature (7)

The acceleration at the start and end points of the cubic curve is zero. That is,
there is no force on both ends of the follower.

Cubic_Spline_Clamp (8)

The velocities for the start and end points of the cubic curve are user-set
values. The acceleration rates for both ends are the positive maximum and
negative maximum, so shock and vibration are likely to occur.

Cubic_Spline (9)

The cubic curve is used when four or more key points are used as
interpolation points in order to link two boundary curves as well as avoid the
Runge phenomenon of multi-order curves.

Harmonic2_Direct (10)

This curve consists of two different harmonic motions. One is a quarter of the
amplitude and the other is twice the frequency.

This curve has zero acceleration at the beginning of the stroke, eliminating
the high shock and high vibration of a single simple harmonic curve, but there
will be maximum acceleration at the end of the stroke, and it is recommended
to use Harmonic2_ Inverse or Poly5 as the next engaged motion curve.

Harmonic2_Inverse (11)

This curve consists of two different harmonic motions. One is a quarter of the
amplitude and the other is twice the frequency.
This curve has zero acceleration at the end of the stroke, eliminating the high

shock and high vibration of a single simple harmonic curve, but there will be
maximum acceleration at the beginning of the stroke, and it is recommended
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CamCurveType Description

to use Harmonic2_ Direct or Poly5 as the next engaged motion curve.

L] 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
. . . 1 . 1 Automatically
0 Straight line Not possible Not possible 0
calculated
1 Parabola Not possible Not possible 0 Automatically
calculated
2 Poly5 Possible Possible User. can User can define
define
3 Acceleration cosine Not possible Not possible 0 Automatically
curve calculated
4 Acceleration sine Not possible Not possible 0 0
curve
Modified User can
5 acceleration sine Possible Not possible . 0
define
curve
Modified
6 accel'eratlon Not possible Not possible 0 0
trapezoidal curve
Cubic spline curve .
. . Automatically
*2
7 (nature boundary) Not possible Not possible calculated 0
8 C;‘Jbic ngIinedcurviez Possible Not possible User can Automatically
(clamp boundary) P define calculated
. . %3 . .
9 Cubic spline curve Not possible Not possible Automatically Automatically
calculated calculated
Harmonic2_Direct .
— . . Automatically
10 (10) Not possible Not possible 0 calculated
Harmonic2_Inverse .
— . . Automatically
1" (11) Not possible Not possible 0 calculated
*Note:

1. Not possible: The Setting Value is invalid; Possible: The Setting Value is valid.
2. The boundary conditions of the cubic spline curve are classified into nature boundary and clamp boundary.
The nature boundary means that the acceleration of the spline curve is specified as 0 and the velocity for
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both ends of the curve cannot be specified. The clamp boundary means the velocity for both ends of the
curve can be specified but the acceleration cannot be specified.

3. The Cubic_Spline curve is a curve for connecting two boundaries and the boundary curves at the two
ends of the cubic spline curve must be the same as follows.

CamCurve_Type[0] : = Cubic_Spline_Nature;

CamCurve_Type[1] : = Cubic_Spline;

CamCurve_Type[2] : = Cubic_Spline_Nature;

m Key point number specified by WriteAmount
. The amount of key points specified by WriteAmount is up to 64 points, but the key point
amount 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.

L] Curve Types

Curve Type

Description

Line (0)

Used in the situation where the velocity-constant motion is maintained.

There will be a large force on the start point and end point of a straight line (the
accelerations for the start point and end point of the line segment approaches infinity),
which is very obvious in the high speed operation. So the curve type is suitable for use
in low-speed operation.

Parabola

Used in the situation where the acceleration must maintain a constant-velocity motion.

This type of curve (with non-zero acceleration rates at the start point and end point of
the line segment) is more likely to cause shock as well as vibration. So the curve type
is suitable for use in lower speed operation.

Poly5

Users can set the velocity and acceleration boundaries of the start point and the end
point, or automatically continue the velocity and acceleration boundary value of the
previous or next segment (via disabling bVelocityEnable | bAccelerationEnable)

Acceleration cosine
curve

Used in the situation where the follower needs to do a simple harmonic motion.

This curve is a cosine curve in the acceleration diagram. The positive maximum
acceleration rate and negative maximum acceleration rate are at the start position and
the end position respectively and it is zero at the middle point. So the Jerk is infinite at
the start position and end position, which is prone to shock and vibration. So the curve
type is suitable for applications in the medium and low speed operation.

Acceleration sine
curve

Used in the situation where the follower needs to perform a cycloid motion.

This curve is a sine curve in the acceleration diagram, and the acceleration at the start
position and the end position is zero, so the jump produced will not cause the
acceleration to reach infinity. And thus the curve type can be applied for high-speed
operation due to smooth operation.

Modified acceleration
sine curve

The acceleration graph of the curve is a sine curve changed from a typical ladder
graph, so that the acceleration is smoother. The curve type is applied for high-speed
operation.

Modified acceleration
trapezoidal curve

The acceleration graph of the curve is a sine curve changed from oblique straight lines
for the acceleration and deceleration segments of a typical ladder diagram. So the
acceleration has better smoothness. The curve type is applied for high-speed
operation.

Cubic spline curve
(nature boundary)

The acceleration at the start and end points of the cubic curve is zero. That is, there is
no force on both ends of the follower.
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Curve Type

Description

Cubic spline curve
(clamp boundary)

The velocities for the start and end points of the cubic curve are user-set values. The
acceleration rates for both ends are the positive maximum and negative maximum, so
shock and vibration are likely to occur.

Cubic spline curve
order curves.

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-

e Troubleshooting

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

° Programming Example

= Programming Example1:

. The example illustrates the synchronized motion based on the cam table generated from DMC_
DMC_CamKeyPointWrite.
EXECUTE
+|CurveIype [0] := DMC CamCurveType.PolyS;
CurveType[1] := DMC CamCurveType.Mod Acc Trapezoidal:
EXECUTE EXECUIE EXECUTE
KeyPointX[0] := 0; +(KeyPointWV[0] := 1; VelocityEnable [0] := T
KeyPoint¥[0] := 0; KeyPointV[1] := 0;: VelocityEnable[1l] := T
KeyPointX[1] := 180 KeyPointV[2] := 1: VelocityEnable[2] := T
KeyPoint¥[1] := 180 KeyPointA[0] := 0: LccelerationEnable[0] :
KeyPointX[2] := 3&0 KeyPointA[1] := 0; AccelerationEnable[1] :
KeyPoint¥[2] := 0: KeyPointA[2] := 0: AccelerationEnable[2] :
DMC_CamKeyPointWrite_0
B I DMC CamKeyPointWrite
GVL_for_Cam.Cam —=|CEM bDone p=
Bl —|bExecute |9 e ol FALSE

KeyPointX —|lrEKeyPointX bError M=

KeyPointY —|lrKeyPoint¥ dwErrorID — |DMC NO_ERR

CurveType —CamCurveType

WelocityEnable —(bVelocityEnable
KeyPointV —1rVelocity
[AccelerationEnable —|bAccelerationEnable

KeyPointd —lrAcceleration

3 —{wWritelmount
. The cam table generated from DMC_CamKeyPointWrite can be used by MC_CamTableSelect

directly.
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MC_CamTableSelect_0 MC_CanIn_0
TFI’-'Z MC_CamTableSelect Eﬂ MC_CamIn
Master Done Master —S{Master InSync =
Slave Slave Busy FALSE Slave —HS5lave Busy ~ s
GVL_for_Cam.Cam —=CanTable Error FALSE =Execute CommandAborted f=
Execute ErrorID 0 —{MasterOffset Error  [EREY
Periodic CamTableID — CAMID 0 —|SlaveOffset ErrorID|-
MasterAbsolute 1 —|MasterScaling EndOfProfile = (BN
TRUE Slaveibsolute 1 —5laveScaling Tappets [—

—|startiode

CAMID —{CamTableID

o ]-velocicyDiff
[ o ]-{Acceleration
5 -|peceteration
[E——
[0 ]-{TappetHysteresis
MC_MoveVelocity_0
?f-l’f MC_MoveVelocity
InVelocity
Execute Buay
100 Velocity CommandAborted FALSE
100 —Acceleration Errcr = EXEE
100 Deceleraticn ErrorID SMC_NO_ERR
1000 Jerk
positive Direction
. Timing Diagram
T Ml Ace |
Master
Position
Slawe
Position
L]

Three key points are used to make up a curve. The first segment of the curve is a 5th Polynomial curve, and
the second segment is a Mod_Acc Trapezoidal curve.

m  Programming Example2:

. The example illustrates the special applications of cubic interpolation curves:

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[9] := 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.
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Case 1. If you want to plan a cubic curve with three key points, just select the curve types with
the same boundaries.

Case 2. If there are three or more boundary condition curves, each two curves will be counted as
a segment in the curve planning calculation. If there are no continuous boundary curves,
the single curve will be calculated as a boundary condition curve.

Case 3. If there are four or more key points to be on the same curve, you can use spline curves
as the continuous line segments of the continuous boundary condition curves at both
ends. Then the key points between the two ends will be used as inner interpolation points
of the cubic curve.
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2.3.2.22 DMC_TouchProbeCyclically

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

DMC_TouchProbeCyclically can continuously record the captured position of an axis.

FB/FC Instruction

Graphic Expression

Axis
TriggerInput
bEnable
bWindawOnly
IrFirstPosition
IrLastPosition

FB | DMC_TouchProbeCyclically

DMC_TouchProbeCyclically
bTouched
bBusy
bCommandaborted
bErrar|
ErrorlD
IrRecordedPosition

ST Language

DMC_TouchProbeCyclically_instance(
Axis : =,
Triggerinput : =,
bEnable : =,
bWindowOnly : =,
IrFirstPosition :
IrLastPosition :
bTouched =>,
bBusy =>,
bCommandAborted =>,
bError =>,

ErrorID =>,
IrRecordedPosition =>);

e Inputs
Data Setting Value
Name Function T Timing to Take Effect
ype (Default Value)
The instruction is run True/False
bEnable when bEnable changes BOOL (False) -
from False to True.
bWindowOnly Enable thg Window BOOL True/False When bEnable and bBusy
range setting. (False) are True.
Defines the start Negative, Positive or
IrFirstPosition | position of Window. LREAL 0 When b’i'zsz’fuznd bBusy
(Unit: user unit) (0) ’
Defines the end Negative, Positive, or When bEnab! dbB
IrLastPosition | position of Window. LREAL 0 eh DEnabe and bEUsy
. ) are True.
(Unit: user unit) (0)
e Outputs
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Name Function Data Type Output range (Default Value)
True when the trigger signal is
bTouched True a_nd axis position BOOL True/False (False)
recording is completed.
bBusy True when the instruction is BOOL True/False (False)
triggered to run.
bCommand | True when the instruction is
Aborted aborted by another instruction. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
When a command error
occurs, record the error code. .
ErrorlD For the detailed description of DMC_ERROR™ DMC_ERROR(DMC_NO_ERROR)
the error code, refer to the
appendix of the manual.
IrRecorded Contains the position when a LREAL Positive, negative or 0 (0)
Position trigger occurs.

*Note: DMC_ERROR: Enumeration (Enum)

[ Output Update Timing

Name Timing for changing to TRUE Timing for changing to FALSE
Wh h . ) Lis T When bEnable turns to False.
an dena)tise tr;)%%;tiegnSI?er]:oréjsin ruiz When bCommandAborted turns to True.
bTouched completed P 9 When bError turns to True.
' After a period when bEnable turns to True.
T h th instructi When bEnable turns to False.
bBusy rue when € Instruction When bCommandAborted turns to True.
execution starts.
When bError turns to True.
bCommand When the instruction is aborted by When bEnable turns to False.
Aborted another instruction.
bError When an error occurs in the
execution conditions or input When bEnable changes from True to False.
ErrorlD values for the instruction.

e Timing Diagram

bEnable |

bTouched

bBusy |

bCommandAbored

bError

IrRe cordedPosition
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e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the | Axis REF SM3*1 AXIS_REF_SM3 ]
axis. - - (Must be specified)
Triagerinout Trigger DMC_TRIGGER_REF TRIGGER_REF When bEnable turns to True
ggerinp signal *2 (-1) and bBusy is False.
*Note:

1. AXIS_REF_SM3 (FB): The interface is built in every function block and works as the starting program of

the function block.

2. DMC_TRIGGER_REF: Structure (STRUCT)

Setting Value
Name Function Data Type
(Default)
] 0: Touch Probe 1
iTriggerNumber The trigger INT 1: Touch Probe 2
channel
(-1
0: DRIVE_MODE
eFastLatching The trigger signal | DMC_LATCH_MODE 1: CONTRL_MODE
(DRIVE_MODE)
The trigger signal
binput source wheq the BOOL The trigger signal source
controller is
triggered
Activate or True: Activate the trigger signal
bActive deactivate the BOOL
trigger signal (False)
0: Set Position
iCtriTriggerSource Thg_recorded INT 1: Act Position
position source
(0)
0: Rising edge data capture
) , The mode of 1: Falling edge data capture
iCtrITriggerNumber triggering the INT . )
controller 2: Rising/falling edge data capture
(-1)
iDrvTriggerSource Drive capture INT 0: Motor encoders
(Reserved) source settings 1: CN5
Drive mode CN5
INumerator numerator gear LREAL Positive
(Reserved) .
ratio
: Drive mode CN5
IrDenominator denominator gear LREAL Positive
(Reserved) .
ratio
bCN5ModuleTypeEnable | Prive mode CNS TRUE: Modulo axis
(Reserved) linear axis/ BOOL FALSE: Linear axis
modulo axis )

383




AX-Series Motion Controller Instructions Manual Chapter 2

Setting Value
Name Function Data Type
(Default)
Drive mode CN5
IrCNSModuloValue modulus value LREAL Positive
(Reserved) )
setting

Function

When the trigger signal (eFastLatching) is DRIVE_MODE, then the position is provided by the servo
and iCtrlTriggerSource is meaningless. iCtriTriggerSource is available only for CONTRL_MODE.

When DMC_TouchProbeCyclically is used, the Touch Probe Function (60B8h) cannot be configured
to PDO. If users configure it to PDO, the function block will report an error when being run.

DMC_TouchProbeCyclically cannot be used with MC_TouchProbe together. If MC_TouchProbe is
already run, an error will occur when DMC_TouchProbeCyclically is run. DMC_TouchProbeCyclically
will also report an error if MC_TouchProbe is run during DMC_TouchProbeCyclically execution.

If the trigger signal is DRIVE_MODE, the position stored in the servo is read directly and then the
iCtrlTriggerSource of Triggerinput is an invalid parameter.

binput of Triggerinput is the trigger signal source under CONTRL_MODE, and it is an invalid
parameter under DRIVE_MODE mode.

When DRIVE_MODE is used, TouchProbe1 and TouchProbe2 can be started respectively in two
independent DMC_TouchProbeCyclically instructions.

Troubleshooting

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

Programming Example

Programming Example1:

. This example illustrates how to use DMC_TouchProbeCyclically in CONTRL_MODE mode.

HC_Fower_0 HC_MoveVelocity_0
MC_Power MC_MoveVelocity
- EN EN - ENOI—
SM_Drive ETC_Delta_ASD: Status [ SM_Drive ETC_Delta ASDA A2 —S|Axis Invelocity —
Enable bRegulatorRealState — —Execute Busy —
latorOn bDri tartRealState — 5 —|Velocity CommandAborted —
bDriveStart Busy — 1000 —Acceleration Error -
Error — 1000 —Deceleration ErrorID—
ErrorID i~ 10000 —|Jeck
MC_DIRECTION.positive —Direction
TRUE EXECUTE
— ——¢~ ENO—

DMC_Trigger.eFastLatching := DMC_LATCH_MODE.CONTRL_MODE;
DMC_Trigger.iCtrlTriggerSoure := 1; (*0:set l:iact¥)

DMC Trigger.iCtrlTriggerNumber := 2; (*0:rsing l:faling 2:all¥)
DMC_Trigger.bInput := E1;

DMC_TouchProbeCyclically_0
DMC_TouchProbeCyclically

EN ENO——
SM Drive ETC Delta ASDAR A2 —Haxis bTouched
DMC_Trigger —5{TriggerInput bBusy

—|kEnzble bCommandAborted

—|bAindowonly bError
—|1rFirstPosition awErrorID
—|1rLastPosition 1rRecordedPosition

. Timing Diagram
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Axis
fActPosition

DMC_T cuchProbeCyclically

binput

bEnable

bTouched | | | 1

R ecordedPosition 1

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.

= Programming Example 2:

. The example illustrates how to use DMC_TouchProbeCyclically by using SSI Encoder as the
signal source in CONTRL_MODE.

TRUE EXECUTE
1 [ EN ENO[—
DMC Trigger.eFastLatching := DMC_LATCH_MODE.CONTRL_MODE;
DMC Trigger.iCtrlTriggerSoure := 1; (*D:zet L:act*)
DMC Trigger.iCtrlTriggerNumber := 2;(*0:rsing l:faling 2:all¥)
OMC_Trigger.bInput := EI1;
DMC_TouchProbeCyclically 0
TRUE DMC_TouchProbeCyclically
1 [ EN - ENO|—
Encoder Axis 551 —Haxis bTouched —
DMC_Trigger —- TriggerInput bBusy —
—|bEnable bCommandAborted [~
—bWindowOnly bError —
—|1rFirstPosition dwErrorID —
—|lrLastPosition 1rRecordedPosition [—

. Device tree setting

) Buitin_IO (Builtin_1O)
i oro (10)
- M sSI_Encoder (SSI_Encoder)
& Encoder Axis_SSI (Encoder_ Axis)

. Timing Diagram
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Trigger
E1

Axis

tActPosition /

DNC_TouchProbeCyclica lly
bEnable

bTouched | | ‘ |

bBusy

IR ecordedP osition —|—’—'—.7

Select SSI Encoder as the signal source for DMC_TouchProbeCyclically.

2. Add an SSI Encoder to the device tree and then connect the SSI Encoder to the AX-308
module. For wiring, refer to section 2.2.4 CPU Module Input and Output Terminals in AX-3
Series Operation Manual.

3. When the binput of Triggerinput is triggered, DMC_TouchProbeCyclically will record the

position of the current SSI Encoder.

—

] Programming Example 3:

. The example illustrates how to use DMC_TouchProbeCyclically with Pulse Encoder as the
signal source in CONTRL_MODE mode.

TRUE EXECUTE
N EN ENOF—
DMC_Trigger.eFastlatching := DMC_LATCH_MODE.CONTRL_MODE;
DMC_Trigger.iCtrlTriggerSoure := 1;(*0:set l:act¥)
DMC_Trigger.iCtrlTriggerNumber := 2;(*0:rsing l:faling 2:all¥*)
DMC_Trigger.bInput := El1;
DMC_TouchProbeCyclically 0
TRUE DMC_TouchProbeCyclically
—) —x - ENO—
Encoder_Axis —axis bTouched —
DMC_Trigger = TriggerInput bBusy [~
—|bEnable bCommandAborted
—|bWindowOnly bError [~
—|1rFirstPosition dwErrorID —
—|1rLastPosition 1rRecordedPosition —
DFB_HCat_0
TRUE DFB_HCnt
N EN - ENO——
Cnt —SjCounter bValid
TRUE —]bEnable bBusy [~
bError
ErrorID
diCounterValue [~

* Device tree setting
i suiltin_IO (BuiltIn_IO)
(@ o1o (10)
K <Empty>
=[] pulse_Encoder (Pulse_Encoder)
18 cnt(cnt)
& Encoder_Axis (Encoder_Axis)

* Timing Diagram
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—_

Trigger
Ei

A xis

bEnabil=

bTouched

fctFosition \_\—\

DMC_TouchProbeCyclically

bBusy

irRecorde dPosition —I—‘—|—,—

Select Pulse Encoder as the signal source for DMC_TouchProbeCyclically.
Add a Count to the device tree (here is Count 1), and then add DFB_HCnt to the program to

read the value of the Pulse Encoder. Finally connect the Pulse Encoder. For wiring,

refer to

Section 2.2.4 CPU Module Input and Output Terminals in AX-3 Series Operation Manual.
When the binput of Triggerinput is triggered, DMC_TouchProbeCyclically will record the
position of the current Pulse Encoder.

= Programming Example 4:

*

*

The example illustrates how to use DMC_TouchProbeCyclically in DRIVE_MODE.

MC_MoveVelocity 0

MC_MoveVelocity
EN ENO——
Ixis InVelocity -
Execute Buay [~
Velocity CommandAborted [~
Acceleration Error -
Deceleration ErrorID [~
Jerk
Direction

— =

DMC_Trigger.iTriggerNumber := 0; (*0:TP0,1:TE1¥)
DMC Trigger.iCtrlTriggerNumber := 0; (*0:rsing 1:faling 2:all¥)
DMC_Trigger.eFastLatching := DMC_LATCE_MODE.DRIVE_MODE;

MC_Power 0

TRUE MC_Power

EN ENO
SM_Drive ETC_Delta ASDA A2 —iBxis Status [ SM_Drive_ETC_Delta_ASDA_A2 —)
TRUE —|Enable bRequlatorRealScate [ —
TRUE —bRequlatorOn  bDriveStartRealState |- 5—
TRUE —bDriveStart Buay - 1000 —
Error - 1000 —
ErrorID|- 10000 —|
MC_DIRECTION.positive —
TRUE EXECUTE

ENO—

DMC_TouchProbeCyclically_0

TRUE DMC_TouchProbeCyclically
EN ENO|—
SM Drive ETC Delta ASDA A2 —=iaxis bTouched —
DMC_Trigger —=TriggerInput bBusy
—|bEnable bCommand&borted [
—|bHindowonly bError -
—|1rFirstPosition dwErrorID|-
—|1rLastPosicion 1rRecordedPosition |-
Wiring figure
3 —_—
~ +
£
N

Sensor

The trigger signal comes from DI13 of extension Dls of the servo drive’'s CN7.

wiring figure above for configuration.
In this example, the TouchProbe 1 trigger is taken as an example and so the photoelectric
switch is connected to DI13. If the TouchProbe 2 trigger is selected, the photoelectric switch

refer to the
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should be connected to DI14.

n Timing Diagram

Axis
fActPosition

DMC_Touc hP robeCyclically
bE na ble

bTouched ‘

bBusy

IrRecordedPosition :

TN
(60BAh)

—
\339390998390903  Touch probe pos1 valu

1. DMC_TouchProbeCyclically specifies DRIVE_MODE with TouchProbe 1 which is triggered by
the rising edge signal.

2. When the switch trigger occurs, the drive will record the current position, send it back to the
controller and record it in the function block IrRecordedPosition, and bTouched will remain True
for one period.

3. In DRIVE_MODE, the drive will record the current position in real time and thus the recorded
position will be earlier than the actual feedback position of the controller.
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2.3.2.23 DMC_CAMBounds
e Supported Devices: AX-308E, AX-364E

DMC_CAMBounds using the cam table and the expected maximum speed and acceleration of the master axis to
obtain the maximum and minimum values of the estimated position, velocity and acceleration of the slave axis.

FB/FC Instruction Graphic Expression
DMC_CAMBounds
—CAM bDonef—
—bExecute bBusyr—
—lIrMasteryelMax bErrorg—
—IrMasterfccMax ErrorIDF—
FB DMC_CAMBounds —IrMasterscaling IrMaxPosf—
—IrSlaveScaling IrMinPos —
[rMaxvel —
IrMinyel—
IrMaxtccDec —
IrMinAccDec—
ST Language
DMC_CAMBounds_instance(
CAM: =,
bExecute: =,
IrMasterVelMax: =,
IrMasterAccMax: =,
IrMasterScaling: =,
IrSlaveScaling: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=> ,
IrMaxPos=> ,
IrMinPos=> ,
IrMaxVel=> ,
IrMinVel=> ,
IrMaxAccDec=> ,
IrMinAccDec=>);
e Inputs
Setting Value
Name Function Data E Timing to Take Effect
Type (Default Value)
The instruction is run
bExecute when bExecute BOOL True/False )
changes from False to (False)
True.
Expected maximum
velocity of the master Positive or 0
IrMasterVelMax yort LREAL When bExecute and
axis (1) bBusy are True.
(User unit/sec)
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Expected maximum
lerati f th Positive or 0
IMasterAccMax acceleration 9 e LREAL When bExecute .turns to
master axis (1) True and bBusy is False.
(User unit/sec?)
i Positive
IrMasterScaling The scaling factgr of the LREAL When bExecute .turns to
master axis (1) True and bBusy is False.
i Positive
IrSlaveScaling The scaling fact.or of the LREAL When bExecute .turns to
slave axis (1 True and bBusy is False.
e Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when the calculation is BOOL True/False (False)
complete.
bBusy True when t:wjnlnstructlon S BOOL True/False (False)
bError True wr?en an errgr occurs n BOOL True/False (False)
execution of the instruction.
Record the error code when
an error occurs. Refer to . DMC_ERROR
ErrorlD Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.
The maximum position of the
IrMaxPos slave axis LREAL Positive, negative, or 0 (0)
(User unit)
The minimum position of the Positive, negative, or 0 (0)
IrMinPos slave axis LREAL
(User unit)
The maximum velocity of the Positive, negative, or 0 (0)
IrMaxVel slave axis LREAL
(User units/sec)
The minimum velocity of the Positive, negative, or 0 (0)
IrMinVel slave axis LREAL
(User units/sec)
The maximum acceleration Positive, negative, or 0 (0)
and deceleration of the slave
IrMaxAccDec . LREAL
axis
(User units/sec?)
The minimum acceleration Positive, negative, or 0 (0)
. and deceleration of the slave
IrMinAccDec . LREAL
axis
(User units/sec?)

*Note: DMC_ERROR: Enumeration (Enum)

[ Output Update Timing

Name Timing for shifting to True Timing for shifting to False
« When the trigger signal is True and axis | ©* When bExecute turns to False.
bDone position recording is Comp|ete_ . When bExecute is False but bDone

turns to True, bDone will remain True for
one cycle and then change to False.
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Name Timing for shifting to True Timing for shifting to False
bBus « When bExecute turns to True. »  When bDone turns to True.

y «  When bError turns to True.
bError « When an error occurs in the execution | « When bExecute turns to False.
ErrorD conditions or input invalid values of the
fror instruction.
dMaxPos
dMinPos
dMaxVel o Update values after calculation « The value goes to zero when bExecute
dMinVel completes. turns to False.
dMaxAccDec
dMinAccDec
e Timing Diagram
hExecute
hhone
bBusy o |
hErrar ‘ |
I aPos n Dsts _\}:
| Y a—
IrMinPos : Dat: )i
——
ILEvEE] : Dsts Y
_ Y
Il i el \ Csts [,
Ittt b ccDes -{ Osta
i —\
IrhdinAccDec ¥ Dats 't
AN 7
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
CamTable Spet‘:zecam MC_CAM_REF" = MC_CAM_REF When bExecute is True.

*Note: MC_CAM_REF (FB): Basic cam.

° Function
] DMC_CAMBounds is used to check whether the user-defined cam table curve is correct. Use the

maximum velocity, acceleration and decelaration limit of the master axis to calculate the maximum
(minimum) position, deceleration, and acceleration of the slave axis.

m This function block supports the following two cam formats:

*
*

XYVA

Two dimensional point array
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e Troubleshooting

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

e Example

n The example shows the use of DMC_CAMBounds.
u Cam table:

|
L
L
—
— |
P
L ¢ position [
{ E P! q o o o % o 2o 2o 2k 2o 20 o e 3
N —
H — st poston|y
2 3 p E ) s Y & T ES ES BA P ES P & sl
R
=
01
e —— master positiony]
E 4 g o o o 0 o 20 B 2 20 200 o o o
014&
E A—
el
S master position [v]
% 2 « = 100 120 140 160 180 260 220 240 280 280 360 320 340
-0, =
o
o

DMC_CAMBounds_0
DMC CAMBounds

T

ChM bDone =
bBExecute bBusy =
lrMasterVelMax bError =

0 —|lrMasterAccMax ErrorID—

1 —{lrMasterScaling 1rMaxPos [—

1 —lr5laveScaling lrMinPos [—

lrMaxVel —

1rMinVel [—

lrMaxhccDec —

1rMinkccDec [—

n Timing Diagram
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Master
Position
Velocity g0

Acceleration

Slave IMaxPos=258
Position o 7 NMiPosmores N e
R RS S N N Wikt N W
Velocity

IrMinVel=-443.7
Ir'MaxAcc=1200.1

Acceleration !
Ir'MinAcc=-1450.0

From the oscillogram, you can see that the maximum and minimum positions, velocity, and acceleration of the
slave axis are consistent with the output of the DMC_CAMBounds.
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2.3.2.24 DMC_AddAxisToGroup
e Supported Devices: AX-308E, AX-364E
DMC_AddAxisToGroup is used to add a single axis to the axis group.
FB/FC Instruction Graphic Expression
DMC_AddAxisToGroup
—AxisGroup bDonef—
FB DMC_AddAxisToGroup | —jAxis bBusyf—
—bExecute bErrorg—
—{udildentInGroup ErrorlDf—

AxisGroup: =,
Axis: =,

bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorID=>);

e Inputs

Name

bExecute

udildentinGroup:

DMC_AddAxisToGroup_instance(

]

Function

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

ST Language

Data Setting Value

Timing to Take Effect
Type (Default Value) 9
BOOL True/False )

Specifies to add the

When bExecute isTrue,
the parameters of

an error occurs. Refer to

udildentinGroup single axis to which UDINT .
axis of the axis arou udildentinGroup are
group updated.
e Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when the single axis is BOOL True/False (False)
added.
bBusy True when the instruction is BOOL True/False (False)
triggered to run.
True when an error occurs in
bError the execution of the BOOL True/False (False)
instruction.
DMC_ERROR

ErrorlD Record the error code when DMC_ERROR* _

(DMC_NO_ERROR)
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Name

Function Data Type

Setting Value (Default Value)

Appendix for error code

descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

e Timing Diagram

bExecute

bDone

Name Timing for shifting to True Timing for shifting to False
bDone « When the single axis is added. When bExecute turns to False.
When bError turns to True.
bBusy « When bExecute turns to True. When bDone turns to True.
When bError turns to True.
bError « When an error occurs in the When bEexcute turns to False. (Error
execution conditions or input Code is cleared)
ErroriD values of the instruction.

bBusy

bE rror
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e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Specify the DMC_AXIS_ When bExecute turns to True
AxisGroup . N DMC_AXIS_GROUP_REF )
axis group. | GROUP_REF™ and bBusy is False
Specify the AXIS_ When bExecute turns to True
Axis . AXIS_REF_SM3
axis. REF_SM3™ and bBusy is False
*Note:

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

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

e Function

n This function is available for DL_MotionControl V1.2.0.0 or later.
n Adds the specified axis to the axis group.
n If an axis already exists on the specified udildentinGroup, it will be directly overwritten.
n The axis group state must be Disabled to run this function block.
n The udildentinGroup settings for DIADesigner-AX axis group is as follows:
Devices v & X | i) DeltaAxisGroup X
= _fjfﬂdm‘? ht 4 Kinematic
) Device (AX-308EAOMALT) Coaigustice
@ Hardware Configuration Axis Z
= ,A. Network Configuration Axes Group
A EtherCAT Filter Axis X: 1
=E1 PLC Logic
= rj Application AxsY: 2
ez 3
) Library Manager )
[E] Motion_PRG (PRG) Ais X
|E] PLC_PRG (PRG) Following Axis y
— . A Following Ratio
= (¥4 Task Configuration Ais A 4

=382 EtherCAT Task
@] Motion_PRG

= “}@ MainTask
&) pPLC_PRG

&8 Trace

Troubleshooting

/ AxisB: 5

» Axes Group Axis C: B

If an error occurs during the execution of the instruction, bError will turn to True and the axis motion
will stop. To confirm current error state, see the error code in ErrorID.

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

manual.

Example

This example shows how to use DMC_AddAxisToGroup to add a single axis at a specified position

within an axis group.
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0

MC_RddixisToGroup 0O

EN
DeltehxisGroup —jhxis
SM Drive Virtual 6 ——Axis

DMC AddAxisToGroup

ENQO——

Group bDone [~
bBusy [~

—bExecute bError —
& —udildentInGroup ErrorID—

= Enter the name of the single axis that you want to add, and then enter 6 in udildentinGroup.
] When DMC_RemoveAxisFromGroup.bExecute is true, the SM_Drive_Virtual_6 will be configured in

the position of axis group 6.

= When DMC_RemoveAxisFromGroup.bDone is true, it means that a single axis has been configured
at the specified position in the axis group.
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2.3.2.25 DMC_RemoveAxisFromGroup
e Supported Devices: AX-308E, AX-364E
The DMC_RemoveAxisFromGroup removes a single axis from an axis group.
FB/FC Instruction Graphic Expression
DMC_RemoveAxisFromGroup
—AxisGroup bDonep—
FB DMC_RemoveAxisFromGroup | —jAxis bBusyf—
—{bBxecute bErrorf—
ErrorIDf—

ST Language

DMC_RemoveAxisFromGroup_instance(

Output Update Timing

AxisGroup: =,
Axis: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
e Inputs
Setting Value
Name Function Data E Timing to Take Effect
Type (Default Value)
The instruction will be
bExecute run when bExecute BOOL True/False )
changes from False to (False)
True.
e Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when the single axis is BOOL True/False (False)
removed.
bBusy True when the instruction is BOOL True/False (False)
triggered to run.
True when an error occurs in
bError the execution of the BOOL True/False (False)
instruction.
Record the error code when
an error occurs. Refer to . DMC_ERROR
ErrorlD Appendix for error code DMC_ERROR (DMC_NO_ERROR)
descriptions.
*Note: DMC_ERROR: Enumeration (Enum)
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e Timing Diagram

bExecute

bDone

Name Timing for shifting to True Timing for shifting to False
bDone « When the single axis is removed. «  When bExecute turns to False.
e When bError turns to True.
bBUS «  When bExecute turns to True. » When bDone turns to True.
y e When bError turns to True.
bError « When an error occurs in the « When bEexcute turns to False. (Error
execution conditions or input Code is cleared)
ErrorlD . .
values of the instruction.

bBusy

bErrar

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
s | PSS MG, | owe s Groue Rer | " Mo o Te
*Note:

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

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

e Function

] This function is available for DL_MotionControl V1.2.0.0 or later.
n Removes the specified axis from the axis group.
n The axis group state must be Disabled to run this function block.

Troubleshooting

n If an error occurs during the execution of the instruction, bError will turn to True and the axis motion
will stop. To confirm current error state, see the error code in ErrorID.
= For the error codes and corresponding troubleshooting methods, refer to the Appendix of this
manual.
¢ Example

= This example shows how to use DMC_RemoveAxisFromGroup to remove a single axis from an axis
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group.
4 DeltaAxisGroup X
4 Kinematic
Configuration
Axis Z
Axes Group
Axis X: (Configure) |SM_Drive_Virtual
DMC_RemoveAxisFromGroup_0
Axis ¥: (Configure) | SM_Drive_Virtual_1 DMC_R AxisFromGroup
EN ENO

Axis Z: (Configure) | SM_Drive_Virtual_2
DeltahxisGroup —S|AxisGroup bDone

Asxis X
SM_Drive Virtual 5 —SAxis bBusy
Foliowing Axs Following Ratio —bExecute bError
: ure) | SM_Drive_Virtual_3 ErrorID
Axis B: (Configure) | SM_Drive_Virtual_4
+ Axes Group | Axis C: (Configure) | SM_Drive_Virtual_S . |

n Enter the name of the single axis that you want to remove, and then run
DMC_RemoveAxisFromGroup.bExecute. When bDone turns to True, the single axis has been

removed.
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2.3.2.26 DMC_UngroupAllAxes
e Supported Devices: AX-308E, AX-364E
DMC_UngroupAllAxes removes all axes in the axis group.
FB/FC Instruction Graphic Expression
DMC_UngroupAllAxes
— A= Group bDonef—
FB DMC_UngroupAllAxes —{bExecute bBusyf—
bErrorf—
ErrorIDfF—

ST Language

DMC_UngroupAllAxes_instance(

AxisGroup: =,
bExecute: =,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
e Inputs
Setting Value
Name Function Data E Timing to Take Effect
Type (Default Value)
The instruction will be
bExecute run when bExecute BOOL True/False )
changes from False to (False)
True.
e Outputs
Name Function Data Type Setting Value (Default Value)
bDone True when the single axis is removed. BOOL True/False (False)
bBusy True when the |ns:[1unctlon is triggered to BOOL True/False (False)
True when an error occurs in the
bError . . . BOOL True/False (False)
execution of the instruction.
ErroriD oclf:i(r;;) rclj?tte::retg (/)Ar C(ﬁiﬁv)‘(/:ce): earr:o(:rczgrie DMC_ERROR’ DMC_ERROR
' ppe - (DMC_NO_ERROR)
descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name
bDone

‘ Timing for shifting to True
« When the single axis is removed.

‘ Timing for shifting to False
« When bExecute turns to False.
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e« When bError turns to True.
« When bExecute turns to True. »  When bDone turns to True.

bBusy e When bError turns to True.

bError « When an error occurs in the « When bEexcute turns to False. (Error
execution conditions or input Code is cleared)

ErrorlD

values of the instruction.

e Timing Diagram

bExecute

bDone

bBusy

bE rror

e Inputs/Outputs

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

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

e Function

n Remove all axes in the axis group.
n The axis group state must be Disabled to run this function block.

e Troubleshooting

n If an error occurs during the execution of the instruction, bError will turn to True and the axis motion
will stop. To confirm current error state, see the error code in ErrorID.

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

e Example
= This example shows how to use DMC_UngroupAllAxes to remove all single axes from an axis group.

DMC_UngroupfllAxes 0
DMC UngroupAllAxes
EN ENO|——

DeltalxisGroup —HﬁxisGroup bDone —

—bBExecute bBusy —

bError —

ErrorID [~

n Enter the name of the single axis that you want to remove, and then run

DMC_UngroupAllAxes.bExecute. When bDone turns to True, all single axes in the axis group have
been removed.
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2.3.2.27 DMC_GroupPower
e Supported Devices: AX-308E, AX-364E

DMC_GroupPower controls the enablement, shutdown and immediate stop of all axes in the axis group.

FB/FC Instruction Graphic Expression

DMC_GroupPower
—Axis Group bStatusp—
FB DMC_GroupPower —bEnable bBusyl—
—bRegulatarOn bErrorg—
—bDriveStart ErrorlDf—

ST Language

DMC_GroupPower_instance(

AxisGroup: =,
bEnable: =,
bRegulatorOn: =,
bDriveStart: =,
bStatus=>,
bBusy=>,
bError=>,
ErrorlD=> , );
e Inputs
Data Setting Value
Name Function Timing to Take Effect
Type (Default Value) 9
The instruction will be
bEnable run when bEnable BOOL True/False )
changes from False to (False)
True.
bRegulatorOn Power ON BOOL True/False (False) Only when Enable=True
bDriveStart Disable the |mmed|ate BOOL True/False (False) Only when Enable=True
stop mechanism.
e Outputs
Name Function Data Type Setting Value (Default Value)
bStatus True when all axes in the axis group are BOOL True/False (False)
enabled.
bBusy True when the instruction is triggered to BOOL True/False (False)

run.

bError True whe.n an error.occurs.m the BOOL True/False (False)
execution of the instruction.

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

*Note: DMC_ERROR: Enumeration (Enum)

DMC_ERROR
(DMC_NO_ERROR)
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[ Output Update Timing

Name Timing for shifting to True Timing for shifting to False
« When bEnable turns to True and all | « When bEnable turns to False.
axes in the axis group are e« When bError turns to True.
bStatus
enabled and enter a movable
state.
bBus « When bEnable turns to True. « When bEnable turns to False.
y e« When bError turns to True.
bError « When an error occurs in the « When bEnable turns to False. (Error
execution conditions or input Code is cleared)
ErrorlD . .
values of the instruction.

e Timing Diagram

bEnable

bRegulatorOn

bDriveStart

bStatus

bBusy

bError

e Inputs/Outputs

‘ Name ‘ Function ‘ Data Type Setting Value Timing to Take Effect
. Specify the DMC_AXIS_ When bEnable turns to True
AxisGroup axis group. | GROUP_REF™ DMC_AXIS_GROUP_REF and bBusy is False

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

e Function

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

= DMC_GroupPower enables on all single axes in the axis group without affecting the axis group status.
Originally, the axis group status was GroupDisabled, but it remained GroupDisabled after using
DMC_GroupPower.

e Troubleshooting

n If an error occurs during the execution of the instruction, bError will turn to True and the axis motion
will stop. To confirm current error state, see the error code in ErrorID.

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

404



AX-Series Motion Controller Instructions Manual

e Example

] This example shows how to use DMC_GroupPower to enable all single axes in an axis group.

OMC_GroupPower_0

n Enter the

DeltalkxisGroup —

DMC GroupFPower
EN ENC

AxisGroup bStatus

bEnable bEBusy
bRegulatorOn bError
bDriveStart ErrorlD

the axis group that you

run

DMC_GroupPower.bRegulatorOn. When bStatus turns to True, all single axes in the axis group have

been enabled.
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2.3.2.28 DMC_GroupSetOverride

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

DMC_GroupSetOverride changes the velocity of the axis group movement by override control factor.

Graphic Expression

FB/FC Instruction
. —AxisGroup
DMC_GroupSetOverri —IbEnable
FB de —IrvelFactor
—Ir&ccFactor
—IrJerkFactar

DMC_GroupSetOverride

bEnabled
bBusy
bError
ErrorID

DMC_GroupSetOverride_instance(

ST Language

AxisGroup: =,
bEnable: =,
IrVelFactor: =,
IrAccFactor: =,
IrderkFactor: =,
bEnabled=>,
bBusy=>,
bError=>,
ErrorID=>);
e Inputs
Setting Value
Name Function Data E Timing to Take Effect
Type (Default Value)
The instruction will be
bEnable run when bEnable BOOL True/False )
changes from False to (False)
True.
Override control When bEnable is True,
IrvelFactor velocity factor LREAL 0.0~5.0(1.0) VelFactor will be updated.
Override control When bEnable is True,
IrAccFactor accelera.tlon and LREAL 0.0~1.0 (1.0) VelFactor will be updated.
deceleration factor
(Reserved)
Override control jerk When bEnable is True,
IrJerkFactor factor (Reserved) LREAL 0.0~1.0(1.0) VelFactor will be updated.
e Outputs
Name Function Data Type Setting Value (Default Value)
bEnabled True when the factor is successfully set. BOOL True/False (False)
bBusy True when the |ns:[1unctlon is triggered to BOOL True/False (False)
True when an error occurs in the
bError . . . BOOL True/False (False)
execution of the instruction.
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Name Function Data Type Setting Value (Default Value)

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

DMC_ERROR
(DMC_NO_ERROR)

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
bEnabled « When bEnable turns to True and * When bEnable turns to False.
nable the factor is successfully set. « When bError turns to True.
« When bEnable t to False.
bBusy « When bEnable turns to True. en bEnable UM fo False
e When bError turns to True.
bError « When an error occurs in the « When bEnable turns to False. (Error
execution conditions or input Code is cleared)
ErrorlD

values of the instruction.

e Timing Diagram

bEnable

bEnabled

bBusy

bError

e Inputs/Outputs

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

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

e Function

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

n When bEnable is True, the override control factor will be continuously updated; When bEnable is False,
the override control factor remains at the last updated value.

= When the IrVelFactor is 0, the current axis group movement will stop, but the axis group status will not
change. After switching to a non-zero value, the movement will be continued.

n The factor of this function block has no effect on the DMC_GroupStop and the deceleration and stop
of ErrorStop.

n The acceleration and deceleration velocity of this function block is based on the current motion
command of the axis group.
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¢ If DMC_MovelLinearAbsolote acceleration and deceleration is set to 100, the override control

will perform the acceleration and deceleration changes at 100.

e Troubleshooting

If an error occurs during the execution of the instruction, bError will turn to True and the axis motion

will stop. To confirm current error state, see the error code in ErrorID.

manual.
e Example

n
motion.

[MC MowvelinearBelatiwve 0:

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

This example shows how to use DMC_GroupSetOverride to change the velocity during axis group

[MC MoveLinearBelative;

DMC_GroupSet{verride_0: DMC_GroupSetOwverrider

Distance: ARRAY [0..5] OF LEEAL := [2{l0000), 4{0.0%]:
Veloccity: LREAL := 1000;
Leceleration: LREAL := 1 H
Deceleration: LREAL := 1 H
Jerk: LEEAL := 0j
DMC_MoveLinearBRelative 0
DMC MovelinearRelative
EN ENO—
DeltalxisGroup —HhisGroup bDone —
—bExecute bBuay —
Distance —|Distance blctive —
Velocity —]lrVelocity bCommandAborted —
Lcceleration —(lrAcceleration bError —
Deceleration —(lrDeceleraticn ErrorID
Jerk —{1lrJerk
—CoordSystem
—BufferMode
—IransitionMode
—PlanningPriority

DMC_ GroupSetOverride_ 0O

DMC GroupSetOverride
EN ENO——
DeltalxisGroup —HhisGroup bEnabled [—
—bEnakble bBusy —
0.5 —|1rVelFactor bError —
0 —]1lrAccFactor ErrorID
0 —{lrJderkFactor

Timing Diagram

GroupAxis ,

000

500
0

Velocity

DMC_MovelLinearRelative

bExecute

DMC_GroupSetOverride

bEnable

bEnabled

bBusy
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1. When DMC_MovelLinearRelative.bExecute starts, the axis group runs at the velocity of 1000 set by
DMC_MovelinearRelative.IrVelocity.

2. At this time, DMC_GroupSetOverride.bEnable is True, and then DMC_GroupSetOverride.IrVelFactor is set
to 0.5. The axis group velocity is 1000 * 0.5 = 500. The axis group will continue to run at the deceleration of
500 set by DMC_MovelinearRelative.
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2.3.2.29 DMC_GetCamSlaveData

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

Input the axis position for DMC_GetCamSlaveData to get information about the slave axis of the specified cam

table.
FB/FC Instruction Graphic Expression
DMC_GetCamSlaveData
—CamTable bBusyF—
— bEnable bErrorf—
FB DMC_GetCamSlaveDat | | IrCamPos ErroriDb—
a IrCamslavePositionf—
IrCamSlaveVelocityf—
IrCamSlaveAccelerationf—

CamTable :=,

bEnable :=,

IrCamPos :=,

bBusy =>,

bError =>,

ErrorID =>
IrCamSlavePosition =>
IrCamSlaveVelocity =>

IrCamSlaveAcceleration =>);

ST Language

DMC_GetCamSlaveData_instance(

e Inputs
Setting Value
Name Function Data E Timing to Take Effect
Type (Default Value)
The instruction will be
hen bEnabl
bEnable run when bEnable BOOL True/False (False) -
changes from False to
True.
c . i

IrCamPos am axis po§| ion LREAL Positive or 0 (0) When bEnable changes

(User Unit) from False to True.

e Outputs
Name Function Data Type Setting Value (Default
Value)
bBusy True when the instruction is run. BOOL True/False (False)
bError True wher] an error.occurslln the BOOL True/False (False)
execution of the instruction.
Record the error code when an
DMC_ERROR
H *1 —
ErrorlD error occurs. Refer to Ap.pendlx DMC_ERROR (DMC_NO_ERROR)
for error code descriptions.

IrCamSlavePosition Cam slave axis position LREAL Positive, n(%g)jatlve, or0
IrCamSlaveVelocity Cam slave axis velocity ratio LREAL Positive, negative, or 0
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ing Val Defaul
Name Function Data Type Setting Value (Default
Value)
(0)
Cam slave axis acceleration ratio Positive, negative, or 0
. (This feature is not available (0)
IrCamSlaveAcceleration when CamTable Type is one/two LREAL
dimension)
*Note: DMC_ERROR: Enumeration (Enum)
n Output Update Timing
Name Timing for shifting to True Timing for shifting to False
bBusy « When bEnable turns to True. e When bError turns to True.
bError « When an error occurs in the «  When bEnable turns to False. (Error
execution conditions or input Code is cleared)
ErroriD values of the instruction.
IrCamSlavePosition « Update information when e Will not update information when
bEnable is True. bEnable is False.
IrCamSlaveVelocit « Update information when e Will not update information when
y bEnable is True. bEnable is False.
IrCamSlaveAcceleration | Update information when e Will not update information when
bEnable is True. bEnable is False.
e Timing Diagram
bEnable
bBusy
bError
e Inputs/Outputs
‘ Name ‘ Function ‘ Data Type Setting Value Timing to Take Effect
CamTable ig;‘;g&? MC_CAM_REF* MC_CAM_REF When bEnable turns to True

*Note: MC_CAM_REF (FB): User-defined camtable parameters.
e Function

n This function is available for DL_MotionControl V1.2.3.0 or later.

n By entering the master slave position with this function block, you can get the slave axis position
(IrCamSlavePosition), the slave axis velocity ratio (IrCamSlaveVelocity), and the slave axis
acceleration ratio (IrCamSlaveAcceleration) of the specified cam table.

n When the type of cam table is polynomial (XYVA Type), you can get complete information. If the tye
is one-dimensional table of slave positions or two-dimensional table of related master/slave positions,
then the function block does not provide information about the acceleration ratio of the slave axis
(IrCamSlaveAcceleration).
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n When the cam table slave axis starts and ends at the same position, the velocity and acceleration will
both be NaN.

e Troubleshooting

n If an error occurs during the execution of the instruction, bError will turn to True. To confirm current
error state, see the error code in ErrorID.

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

e Example

n This example shows how to use DMC_GetCamSlaveData function blocks to get the cam table
master axis position and the corresponding position of slave axis.

DIMC_GetCamSlaveData 0

DMC_GetCamSlaveData

cam —=|CamTable bEBusy M=

TRUE = bEnable bError =

130 —1rCamPos ErrorID—

lrCamSlaveVelocity —

FALSE
lrCamSlavePosition |-
o 1

lrCamSlavehcceleration —

. Timing Diagram

Axis Positon
180 =mmmm e mm e meemeeeooooa

Master o

360

Slave o

. The figure above shows the changes of master and slave axis when the cam table runs for a
cycle.

. Input 180 for DMC_GetCamSlaveData.lrCamPos (master axis position is 180), and then you can
know that when the master axis runs to 180, the slave axis position will be 360.
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2.3.3 Positioning Axis Instructions

The function blocks in this section come from the function library DL_MotionControlLight. The drive handles the
main motion curve planning and calculation of function blocks. So select the positioning axis when setting the axis.
Refer to section 7.4 in AX-3 Series Operation Manual for related settings on a positioning axis.

° Positioning axis speed range introduction

The positioning axis speed range is related to the speed range in the EtherCAT servo drive. Take the A2-E
servo as an example. The servo drive speed unit is rpm, and the acceleration and deceleration time unit is
ms.

n Gear ratio of the DIA-AX software end

Transmission Mechanism

Mechanism Type | Ball Screw Mechanism Setting

Command pulse per motor rotation: | 1280000 [ Pulse ]
¥)) @Pit(h: 10000 F] runit)

(1)

Gear Box

0 g 3) @ Gear ratio numerator 1 :—.{

Gear Ratio =

®Gear ratio denominator 1 :-|

Servo Gear Ratio Setting |

n Take the above figure as a calculation example
Factor= (®/®@) * (®/®)

The maximum speed and maximum acceleration and deceleration range of the function block are calculated

as follows:
MC_ MowveRelative DML 0
MC MoweRelative DML
EN B B END

DML _Drive ETC Delta ASDRE A2 —Anxis blDone —
—|bExecute bBusy —
—lrDistance bCommandiAborted —
—1lrVelocity bError —
—lrRcceleration ErrorID —
—lrDeceleration

Max. IrVelocity = allowable rated rpm of servo drive / 60 * servo motor one-round resolution / Factor
Max. IrAcceleration = speed time allowable range / fastest acceleration time for the servo drive
Max. IrDeceleration = speed time allowable range / fastest deceleration time for the servo drive

n Example:

If

- A2-E servo drive allowable rated speed is 3,000 rpm
- A2-E servo motor one-round resolution is 1,280,000 (P1-44 =1+ P1-45=1)

- The fastest acceleration and deceleration time is 1 ms for EtherCAT OD 0x6083 and 0x6084
- DIA-AX Factor = 128, then

Max. IrVelocity = 3000/60*128000/128 = 500000 unit/s
Max. IrAcceleration = Max. IrDeceleration = 500000 / (1/1000) = 500000000 unit/s2

*Note: When the conversion unit exceeds the pulse unit, it will run at the maximum allowable pulse unit of the
drive.
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2.3.31 MC_Power_DML
. Supported Devices: AX-308E, AX-364E
MC_Power_DML is used to enable, disable and immediately stop the specified axis.
FB/FC Instruction Graphic Expression
MC_Power_DML
— A= bStatus—
— hEnahle bRequlatorRealState—
FB _DML —bRegulatorOn bDriveStartReal Statep—

bDrivestart

bBusy—
bErrarg—
Errorldf—

ST Language

MC_Power_DML_instance(
Axis : =,

bEnable : =,

bRegulatorOn: =,
bDriveStart : =,

bStatus =>,
bRegulatorRealState =>,
bDriveStartRealState =>,

bBusy =>,
bError =>,
ErrorlD =>);
. Inputs
Data Setting Value
Name Function T Timing to Take Effect
ype (Default)
The instruction is run
bEnable when bEnable turns from BOOL True/False (False) | -
False to True.
bRegulatorOn Power ON BOOL True/False (False) .IQ:JZ valid when bEnable is
bDriveStart Disable the |mmed|ate BOOL True/False (False) Only valid when bEnable is
stop mechanism. True.
° Outputs
Name Function Data Type Output Range (Default)
bStatus True when the specified axis can BOOL True/False (False)
move.
bRegulatorRealState | True when the power is ON BOOL True/False (False)
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Name Function Data Type Output Range (Default)
bDriveStartRealState True whgn the immediate stop BOOL True/False (False)
mechanism can be used.
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an error occurs in the BOOL True/False (False)
execution of the instruction.
Indicates the error code if an error
. . DML_ERROR
ErrorlD occurs. Refer to Appendlx for DML_ERROR (DML_NO_ERROR)
error code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

m  Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bEnable is True and
«  When bEnable is True and bRegulatorRealState or
bStatus bRegulatorRealState and bDriveStartRealState turns to
bDrive StartRealState shift to True. False.
When bError turns to True.
When bEnable is True and
«  When bEnable and bRegulatorRealState bRegulatorRealState turns to
bRegulatorRealState are True. False.
When bError turns to True.
When bEnable is True, and
bRegulatorRealState or
. « When bEnable and bRegulatorRealState, ;
bDriveStartRealState bDriveStartRealState are True. lt:)glrS/:eStartRea/State turns to
When bError turns to True.
When bEnable turns to False.
bBusy e« When bEnable turns to True. When bError tumns to True.
bError « When an error occurs in the execution
conditions or input values for the When Error Code is cleared.
ErrorlD instruction.

. Timing Diagram

bEnable

bRegulatorOn

bStatus

bDriveStart

bBusy

bRegulatorRealStatus

bDriverStartStatus
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° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Speac):if;' the | AXIS_REF_DML* | AXIS_REF_DML When bEnable turns to True.
*Note:

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

blocks.

° Function

bRegulatorOn and bDriveStart are effective only when bEnable is True.
When bEnable, bRegulatorOn and bDriveStart are all True, bStatus changes to True and nAxisState

(state machine) changes to Standstill

m  When bEnable and bRegulatorOn are True and then bDriveStart is set to False, nAxisState (state
machine) changes to Stopping.
m When bEnable and bDriveStart are True and then bRegulatorOn is set to False, nAxisState (state
machine) changes to Disabled.
m  When the axis state machine is under Standstill, Delta servo ASDA-xx-E Series runs MC_Stop_DML,
and the bStatus of MC_Power_DML will be False.

. Troubleshooting

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

° Programming Example

2.3.3.2

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

MC_Stop_DML

MC_Stop_DML decelerates the specified axis to a stop.

For the example, refer to the programming example for MC_Power function block
For function block Axis parameters, enter that of the positioning axis.

FB/FC Instruction Graphic Expression
MC_Stop_DML
— Bz bDone—
FB MC_Stop_DML —bExecute bBusyr—
bCommandaAbortedf—
bErrorf—
Errorldf—

ST Language
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MC_Stop_DML _instance(
Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bCommandAborted=>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run True/False
bExecute when bExecute turns BOOL -
(False)
from False to True.
° Outputs
Name Function Data Type Output Range (Default)
bDone True when the velocity BOOL True/False (False)
reaches 0.
bBusy rTl:lr:e when the instruction is BOOL True/False (False)
bCommandAborted True when the instruction is BOOL True/False (False)
interrupted.
bError True when an error occurs. BOOL True/False (False)
Contains error code if an
ErrorlD error occurs. Refer to DML_ERROR* | DML_ERROR (DML_NO_ERROR)
Appendix for error code
descriptions.
*Note:

DML_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute turns from True to
False.
bD « When the axis decelerates to a stop If bExecute is False and bDone turns
one or the velocity is 0. to True, bDone will be True for one
period and then immediately shift to
False.
When bExecute turns to False.
. . If bExecute is False and
« When the axis state switches to
bCommandAborted . L . . bCommandAborted is True
Disabled d truct tion. ’
15abled during Instruction execution bCommandAborted will immediately
change to False after maintaining a
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Name Timing for shifting to True Timing for shifting to False
True state for a scan cycle.
«  When bExecute turns to True and the | =  When bDone turns to True.
bBusy instruction is run. «  When bError turns to True.
bError * When an error occurs in the execution | | \ypen pEvecute tums to False. (Error
conditions or input values for the .
) . Code is cleared)
ErrorlD instruction.

. Timing Diagram

bExecute

bDone

bBuE v

bCommand Aborted

bError

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS_REF_DML* AXIS_REF_DML When pExecute turns to True and
axis. bBusy is False.

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for

function blocks.

° Function

L] MC_Stop_DML can be used to stop the axis in motion and State Machine enters Stopping.

L] When MC_Power is set to False during deceleration, the motor will be in Free Run.

n 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.

L] The deceleration rate can follow the Setting Value of Quick stop deceleration (16#6085) in the CiA402
object dictionary.

. Troubleshooting

n When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the error code in ErrorID.

° Programming Example

] For the example, refer to the programming example for MC_Stop function block
= For function block Axis parameters, enter that of the positioning axis.
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2.3.3.3

MC_Reset_ DML

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

MC_Reset_DML clears axis-related errors.

FB/FC Instruction Graphic Expression
MC_Reset_DIL
— Bxis bDonef—
FB MC_Reset_ DML —bExecute bBusyr—
bErrorf—
Errorldf—

ST Language

MC_Reset_DML _instance(

Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is
run when True/False
bExecute bExecute turns BOOL -
(False)
from False to
True.
° Outputs
Name Function Data Type Output Range (Default)
True when axis error clearing is
bD completed and the axis enters BOOL True/False (Fal
°"® | Standstill or Disabled. o0 rue/False (False)
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an
ErrorlD error occurs. Refer to Appendix DML_ERROR* DML_ERROR (DML_NO_ERROR)
for error code descriptions.

419



AX-Series Motion Controller Instructions Manual Chapter 2

*Note: DML_ERROR: Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
«  When bExecute turns to False.
« If bExecute is False and bDone turns to
- When axis error clearing is True, bDone will be True for one period
bDone completed. and then immediately shift to False.
« When bExecute turns to True and «  When bError turns to True.
bBusy the instruction is run. «  When bDone turns to True.
bError » When an error occurs in the «  When bExecute turns to False. (Error
execution conditions or input values .
) - Code is cleared)
ErrorlD for the instruction.

° Timing Diagram

bExecute

bDone

bBusy

bError

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS_REF_DML* AXIS_REF_DML When l?Execute turns to True and
axis. bBusy is False.
*Note:
AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for function
blocks.
° Function

m  MC_Reset DML can change the axis from an abnormal error state to a normal operational state.
When MC_Power_DML.Enable is True, the axis state changes from Errorstop to Standstill.
When MC_Power_DML.Enable is False, the axis state changes from Errorstop to Disabled.

m  When the servo controller reports an error, MC_Reset_DML can be used to clear the error. After the
error is cleared, the axis state will return to Standstill or Disabled.

m  [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
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m  When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the error code in ErrorID.

. Programming Example

n For the example, refer to the programming example for MC_Reset function block
= For function block Axis parameters, enter that of the positioning axis.
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2.3.3.4 MC_Halt_DML

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

MC_Halt_DML halts an axis in a controllable way.

FB/FC Instruction Graphic Expression
MC_Halt_DML
—Axis bConef—
—bExecute bBusyf—
FB MC_Halt_DML —{IrDeceleration bCommand&bortedf—
bError]
Errorldf—
ST Language
MC_Halt_DML_instance(
Axis : =,
bExecute : =,
IrDeceleration : =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
. Inputs
Setting Value
Name Function 1I?ata Timing to Take Effect
ype (Default)
The instruction is run True/False
bExecute when bExecute turns BOOL -
(False)
from False to True.
Deceleration rate. When bExecute turns to True.
IrDeceleration . . LREAL Positive (0)
(Unit: user unit/s?)
° Outputs
Name Function Data Type Output Range (Default)
bDone True when the axis stops BOOL True/False (False)
and the velocity is 0.
bBusy 'rlljrge when the instruction is BOOL True/False (False)
bCommandAborted | 'Y€ When the instruction is BOOL True/False (False)
interrupted.
bError True when an error occurs. BOOL True/False (False)
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Appendix for error code
descriptions.

Name Function Data Type Output Range (Default)
Indicates the error code if an
ErrorlD error occurs. Refer to DML_ERROR* | DML_ERROR (DML_NO_ERROR)

*Note: DML_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
« When bExecute turns to False.
. « If bExecute is False and bDone turns
bDone ' Z\tlgsn the axis decelerates to a to True, bDone will be True for one
' period and then immediately shift to
False.
«  When bDone turns to True.
bB « When bExecute turns to True e« When bError turns to True.
usy and the instruction is run. «  When bCommandAborted turns to
True.
« When bExecute turns to False.
L L « If bExecute is False and
bCommandAborted : \é\)l/hae:ottulzrl?jr:r(:Lii(;tlr]oglsciborted bCommandAborted turns to True,
’ bCommandAborted will be True for one
period and immediately shift to False.
bError * When an error occurs in the «  When bExecute turns to False. (Error
execution conditions or input .
. - Code is cleared)
ErrorlD values for the instruction.

. Timing Diagram

bExecute

bDone

bBusy

bCommand Aborted

bError

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Sp_emfy the AXIS_REF_DML* AXIS_REF_DML When pExecute turns to True and
axis. bBusy is False.
*Note:

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

° Function

] MC_Halt_DML is different from MC_Stop_DML in stopping the axis motion. MC_Halt_DML can be
interrupted by other motion function blocks.

n When MC_Halt_DML is run, the axis will enter discrete_motion state. When the velocity of the axis
reaches zero, the axis will enter Standstill state.

. Troubleshooting

n When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the error code in ErrorID.

° Programming Example

n For the example, refer to the programming example of the MC_Halt function block.
= For function block Axis parameters, enter that of the positioning axis.
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2.3.3.5

MC_Home_ DML

° Supported Devices: AX-308E, AX-364E

MC_Home_DML controls the axis to perform the homing operation.

FB/FC Instruction Graphic Expression
MC_Home_DHML
— Bz bDonef—
—bExecute bBusyr—
FB MC_Home_DML —{IrPosition bCommandAbortedp—
bErrorf—
Errorldf—

ST Language

MC_Home_DML_instance(

Axis : =,
bExecute: =,
IrPosition: =,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run when
bExecute | bExecute turns from False BOOL True/False (False) -
to True.
Specif iti i
- pectly the absolute home Positive, negative or 0 When bExecute turns to
IrPosition | position. LREAL ;
. . True and bBusy is False.
(Unit: user unit) (0)
° Outputs
Name Function Data Type Output Range (Default)
True when homing is
bDone completed and the axis is BOOL True/False (False)
in Standstill state.
bBusy frue when the instruction BOOL True/False (False)
bCommandAborted | True when the instruction BOOL True/False (False)
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Name Function Data Type Output Range (Default)
is interrupted.
bError True when an error BOOL True/False (False)
occurs.
Indicates the error code if
ErrorlD an error occurs. Refer o |y FpROR* | DML_ERROR (DML _NO_ERROR)
Appendix for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

u Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False.
If bExecute is False and bDone turns
bDone ¢ When the homing is completed. to True, bDone will be True for one
period and then immediately shift to
False.
« When bExecute turns to True and When bDone turns to True.
bBusy the instruction is run. When bError turns to True.
When bCommandAborted turns to True.
«  When this instruction is aborted by When bExec.:ute turns to False.
another instruction. If bExecute is False and
bCommandAborted «  When the instruction is aborted by ZCommandAbon‘ed tu_rns to True,
MC_Stop_ DML. C(')mmand.Abon‘e'd will bel True for one
- - period and immediately shift to False.
bError « When an error occurs in the
execution conditions or input When Error Code is cleared.
ErrorlD values for the instruction.

° Timing Diagram

bE »ecute

bDone

bBusy

bCommand Aborted

bEmor

° Inputs/Outputs

Name Function

Data Type Setting Value

Timing to Take Effect
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Axis Specify the AXIS REF DML* AXIS REF DML When bExecute'turns to True and bBusy
axis. - - - - is False.
*Note:

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

blocks.

° Function

] This function block is run only when the axis is in Standstill state and the state is Homing during the
instruction execution. The function block cannot be run when the axis is in any state else.
Position is the absolute position when the homing is completed.
The home mode can be selected from the axis parameter page.

. Troubleshooting

n When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the Error Code in ErrorID.

° Programming Example

] For the example, refer to the programming example of the MC_Home function block.
= For function block Axis parameters, enter that of the positioning axis.
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2.3.3.6 MC_MoveAbsolute DML

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

MC_MoveAbsolute_DML controls the specified axis to move to the specified absolute target position based on the
specified motion behavior.

FB/FC Instruction Graphic Expression
MC_MoveAbsolute DML
—Axis bDonef—
—bExecute bBusyp—
FB MC_MoveAbsolute_ DML —{IrPosition bCommandAbortedt—
—Irvelocity bErrorf—
—IrAcceleration Errorldf—
—IrDeceleration

ST Language

MC_MoveAbsolute_ DML _instance(
Axis : =,

bExecute : =,

IrPosition : =,

IrVelocity : =,

IrAcceleration : =,

IrDeceleration : =,

bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
. Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run True/False
bExecute when bExecute turns BOOL -
(False)
from False to True.
Absolute target Negative,
IrPosition position LREAL positive or 0 When pExecute turns to True and
. ) bBusy is False.
(Unit: user unit) (0)
IrVelocity Target velocity LREAL Positive or 0 | When bExecute turns to True and
(Unit: user unit/s) (0) bBusy is False.
Accelerati t
IrAcceleration coeleration rate LREAL Positive (0) | \uhen bExecute tums to True and
(Unit: user unit/s?) bBusy is False.
Deceleration rate.
IrDeceleration _ _ LREAL Positive (0) | \uhen bExecute tums to True and
(Unit: user unit/s?) bBusy is False.
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° Outputs
Name Function Data Type Output Range (Default)
True when the absolute
bDone target position is BOOL True/False (False)
reached.
bBusy True when the instruction BOOL True/False (False)
bCommandAborted Trge when the instruction BOOL True/False (False)
is interrupted.
bError True when an error BOOL True/False (False)
ocCCurs.
Indicates the error code if
ErrorlD an error occurs. Referto |\, gppors | pML_ERROR (DML_NO_ERROR)
Appendix for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False.
If bExecute is False and bDone
«  True when the absolute target position turns to True, bDone will be True
bDone is reached. for one period and then
immediately shift to False.
When bDone turns to True.
«  When bExecute turns to True and the When bError tumns to True.
bBusy instruction is run. When bCommandAborted turns to
True.
When bExecute turns to False.
. . If bExecute is False and
« Whenth truct borted b
en s Instction 1s aborted by bCommandAborted is True,
another instruction. bC dAborted will
bCommandAborted | | When the instruction is aborted by p.ommandsnoorted wi
immediately change to False after
MC_Stop_DML. Lo
maintaining a True state for a
scan cycle.
bError . Whep_an error occurs in the execution When bExecute turns to False.
conditions or input values for the "
. . (Error Code is cleared)
ErrorlD instruction.

. Timing Diagram
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bExecute

bDone

:

bBusy

bCommand Aborted

bError

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specq‘y the AXIS_REF DML* | AXIS_REF DML When pExecute turns to True and
axis. bBusy is False.
*Note:
AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for function
blocks.
° Function

MC_MoveAbsolute_ DML performs absolute positioning according to specified target velocity
(IrVelocity), acceleration rate (IrAcceleration) and deceleration rate (IrDeceleration) when bExecute

turns to True.

. Troubleshooting

current error state, see the error code in ErrorID.

. Programming Example

For the example, refer to the programming example of the MC_MoveAbsolute function block.
For function block Axis parameters, enter that of the positioning axis.

When an error occurs in the execution of the instruction, bError will change to True. To confirm the
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2.3.3.7 MC_MoveRelative_ DML

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

MC_MoveRelative_DML controls the specified axis to move to the specified relative target position according to
the specified motion behavior.

FB/FC Instruction Graphic Expression

MC_MoveRelative DML
—{ A= bDonef—
—bExecute bBusy—
FB MC_MoveRelative_ DML —{IrDistance bCommandAbortedf—
—Irvelocity bErrorf—
—{IrAcceleration Errorldf—
—{IrDeceleration

ST Language

MC_MoveRelative_DML _instance(
Axis : =,

bExecute : =,

IrDistance : =,

IrVelocity : =,

IrAcceleration : =,

IrDeceleration : =,

bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
. Inputs
Data Setting Value
Name Function Tvpe Timing to Take Effect
yp (Default)
The instruction is run True/False
bExecute when bExecute turns BOOL -
(False)
to True.
Relative distance to Negative, positive or When bE fot 0T
IrDistance be moved LREAL 0 en bExecute furns to True
] . and bBusy is False.
(Unit: user unit) (0)
Target velocit Positive or 0
Invelocity .9 . y LREAL When bExe_cute turns to True
(Unit: user unit/s) (0) and bBusy is False.
Accelerati t Positi
IrAcceleration ceeleration rate LREAL ositive When bExecute turns to True
(Unit: user unit/s?) (0) and bBusy is False.
IrDeceleration Deceleration rate LREAL Positive When bExe_cute turns to True
and bBusy is False.
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Data Setting Value
Name Function T Timing to Take Effect
ype (Default)
(Unit: user unit/s?) (0)
° Outputs
Name Function Data Type Output Range (Default)
bDone T.r“e whe.n the relative BOOL True/False (False)
distance is completed.
bBusy True when the instruction BOOL True/False (False)
True when the instruction BOOL
bCommandAborted | is interrupted. True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if
ErrorlD an error occurs. Referto |\, £RROR* | DML_ERROR (DML _NO_ERROR)
Appendix for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
«  When bExecute turns to False.
« When the relative positioning is | « If bExecute is False and bDone turns
bDone completed. to True, bDone will be True for one
period and immediately shift to False.
«  When bDone turns to True.
« When bExecute turns to True and | «  When bError turns to True.
bBusy the instruction is run. «  When bCommandAborted turns to
True.
«  When bExecute turns to False.
« When this instruction is aborted by | « If bExecute is False and
another instruction. bCommandAborted is True,
bCommandAborted «  When the instruction is aborted by bCommandAborted will immediately
MC_Stop_DML. change to False after maintaining a
True state for a scan cycle.
bError * When an error occurs in the | = \ypon pEvecute tumns to False. (Error
execution conditions or input values c .
. . ode is cleared)
ErrorlD for the instruction.
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° Timing Diagram

bExecute

bDone

bBusy

bCommand Aborted

bError

. Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the AXIS REF DML* AXIS REF DML When I?Execute turns to True and
axis. - - - - bBusy is False.

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

° Function

n MC_MoveRelative_DML performs relative positioning according to specified target velocity (IrVelocity),
acceleration rate (IrAcceleration) and deceleration rate (IrDeceleration) when bExecute turns to True.

° Troubleshooting

n When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the Error Code in ErrorID.

° Programming Example

] For the example, refer to the programming example of the MC_MoveRelative function block.
= For function block Axis parameters, enter that of the positioning axis.
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2.3.3.8

MC_MoveVelocity DML

° Supported Devices: AX-308E, AX-364E

MC_MoveVelocity DML performs velocity control on an axis in the position mode with a specified behavior and a

constant velocity.

FB/FC Instruction Graphic Expression
MC_MoveVelocity DML
Aoz bInvelocityf—
. bExecute bBusyr—
FB MC_MoveVelocity_ DML Irvelocity bCommandaborted f—
IrAcceleration bErrorf—
IrDeceleration Errorldf—

ST Language

Axis : =,
bExecute : =,
IrVelocity : =,

IrAcceleration : =,
IrDeceleration : =,

MC_MoveVelocity DML _instance(

binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
. Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is run when
bExecute bExecute turns from False BOOL True/False (False) -
to True.
, Target velocity Positive or 0 When bExecute turns
IrVelocity . . LREAL to True and bBusy is
(Unit: user unit/s) (0) False.
, Acceleration rate N When bExecute turns
IrAcceleration . . LREAL Positive (0) to True and bBusy is
(Unit: user unit/s?) False.
, Deceleration rate. N When bExecute turns
IrDeceleration . . LREAL Positive (0) to True and bBusy is
(Unit: user unit/s?) False.

° Outputs
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Name Function Data Type Output Range (Default)
binVelocity True when the target BOOL True/False (False)
velocity is reached.
bBusy _True when .the BOOL True/False (False)
instruction is run.
bCommandAborted | TU€ When the BOOL True/False (False)
instruction is interrupted.
bError True when an error BOOL True/False (False)
occurs.
Indicates the error code
ErrorlD if an error ocours. Refer |\, FpRoR* DML_ERROR (DML_NO_ERROR)
to Appendix for error
code descriptions.
*Note: DML_ERROR: Enumeration (ENUM)
= Output Update Timing
Name Timing for shifting to True Timing for shifting to False

binVelocity «  When the target velocity is reached.

When bCommandAborted turns to
True.

When bExecute turns to True again
and IrVelocity value is changed.

« When bExecute turns to True and

When bError turns to True.

bBusy the instruction is run. When bCommandAborted turns to
True.
When bExecute turns to False.
«  When this instruction is aborted by If bExecute is False and
another instruction. bCommandAborted is True,
bCommandAborted | | When the instruction is aborted by bCommandAborted will immediately
MC_Stop_DML. change to False after maintaining a
True state for a scan cycle.
bError »  When an error occurs in the When bExecute turns to False. (Error
execution conditions or input values Code is cleared)
ErrorlD for the instruction.

° Timing Diagram

bExecute

binVelocity

bBusy

bCommandAborted

bError
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° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Spe0|fy the AXIS_REF_DML* AXIS_REF_DML When I?Execute turns to True and
axis. bBusy is False.
*Note:
AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for function
blocks.
° Function

When bExecute turns to True, the instruction will perform constant-velocity motion according to the
specified target speed (IrVelocity), acceleration (IrAcceleration), and deceleration (IrDeceleration).

The executing MC_MoveVelocity_ DML can be aborted by another motion instruction.

When the instruction is aborted by another instruction, the output b/inVelocity 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 run and then the target velocity is reached,
the binVelocity of MC_MoveVelocity DML changes to True. Afterward, binVelocity will be True until it is
aborted by another instruction.

Troubleshooting

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

current error state, see the Error Code in ErrorID.

Programming Example

For the example, refer to the programming example of the MC_MoveVelocity function block.

For function block Axis parameters, enter that of the positioning axis.
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2.3.3.9 MC_WriteBoolParameter DML

° Supported Devices: AX-308E, AX-364E

MC_WriteBoolParameter_DML writes a Boolean value in the specified parameter.

FB/FC Instruction Graphic Expression
MC_WriteBoolParameter DML
—Axis bDonef—
FB MC_WriteBoolParameter_DML —bExecute bBusyp—
— diParameterMumber bError—
—bvalue Errorldf—

ST Language

MC_WriteBoolParameter_instance(

Axis : =,
bExecute : =,
diParameterNumber : =,
bValue : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
. Inputs
Setting Value Foef
Name Function 1[.) at: T|m|régf;f;thake
yp (Default)
The instruction is run True/False
bExecute when bExecute turns to BOOL -
(False)
True.
. - . When bExecute turns
diParameterNumber Spemfy.the number of the DINT Positive, negative | to True and bBusy is
axis parameter. or 0 (0) False.
When bExecute turns
bValue Set a Boolean valug of the BOOL True/False to True and bBusy is
parameter to write. (False) False.
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° Outputs
Name Function Data Type Output Range (Default)
True when the parameter
bDone writing is completed. BOOL True/False (False)
True when the instruction is
bBusy run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an
Errorip | 87FOr occurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)

Appendix for error code
descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

m  Output Update Timing

Name Timing for shifting to True Timing for shifting to False
e When the parameter writing is When bExecute turns from True to
bDone completed. False.
* Y:;?Sc’fi)ixiicﬁﬁﬁ tums to True and the When bDone turns to True.
bBusy o When bError turns to True.
»  When parameter writing is in progress.
bError * When an error occurs in the execution When bExecute turns to False. (Error
conditions or input values for the .
) . Code is cleared)
ErrorlD instruction.
. Timing Diagram
bExecute
bDone
bBusy
bError
° Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
i Specify the When bExecute turns to True and
Axis . AXIS_REF_DML* AXIS_REF_DML .
axis. bBusy is False.
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*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for
function blocks.

° Function

m  How to use MC_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);

m  To write a value in an axis parameter, refer to the axis parameter AXIS_REF_DML (FB) and fill in its
number in the diParameterNumber input parameter.

° Troubleshooting

m  When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the Error Code in ErrorID.

. Programming Example

n For the example, refer to the programming example of the MC_WriteParameter function block.

= For function block Axis parameters, enter that of the positioning axis.
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2.3.3.10 MC_ReadBoolParameter DML
. Supported Devices: AX-308E, AX-364E
MC_ReadBoolParameter_DML reads the Boolean value of a specified parameter.
FB/FC Instruction Graphic Expression
MC_ReadBoolParameter_DML
— Az bvalid
— bEnable bBusy
FB | MC_ReadBoolParameter_ DML __ldiParameterNumber bError
Errorld

bvalue

ST Language

MC_ReadBoolParameter DML _instance(
Axis : =,

bEnable : =,
diParameterNumber : =,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
bValue =>);
. Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is
run when
bEnable bEnable turns to BOOL True/False (False) -
True.
Specify the " . When bEnable turns to
diParameterNumber number of the DINT Positive, n((e)g);atlve or0 True.
axis parameter.

° Outputs

Name Function Data Type Output Range (Default)

True when the read parameter
bValid value is available. BOOL True/False (False)
bBusy Eﬁe when the instruction is BOOL True/False (False)
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Name Function Data Type Output Range (Default)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an

Errorlp | STFOr oceurs. Refer to DML_ERROR* DML_ERROR (DML_NO_ERROR)
Appendix for error code
descriptions.

bValue The read parameter value BOOL True/False (False)

*Note: DML_ERROR:

Enumeration (ENUM)

= Output Update Timing

Name Timing for shifting to True Timing for shifting to False
) ) w:en i)hEnable turtns tto 'IJue. di When bEnable turns from True to False.
bValid ) en the parameter to be read 1s When bError turns to True.
available.
When bEnable turns to True and the
instruction is run. When bEnable turns from True to False.
bBusy *  When the parameter to be read is When bError turns to True.
available.
bError * When an error occurs in the execution When bEnable is False. (Error Code is
conditions or input values for the
. . cleared)
ErrorlD instruction.
bValue * _LI_Jrrl)Jdeates continuously when  bValid is Update stops when bValid is False.

. Timing Diagram

bEnable

bValid

bBusy

bError

bValue

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specifythe | Axis REF DML* AXIS_REF_DML When bEnable changes
axis. - - - - to True.
*Note:
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AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for function
blocks.

° Function

m  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);

m  Toread an axis parameter value, refer to the axis parameter AXIS_REF_DML (FB) and fill in its number
in the diParameterNumber input parameter.

. Troubleshooting

m  When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the Error Code in ErrorID.

° Programming Example

] For the example, refer to the programming example of the MC_ReadParameter function block.

n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.11 MC_WriteParameter_ DML

° Supported Devices: AX-308E, AX-364E

MC_WriteParameter_DML writes a value in the specified parameter.

B/FC Instruction Graphic Expression
MC_WriteParameter_DML
—{Axis bDonet—
FB MC_WriteParameter_ DML —{bExecute bBusy—

—diParameteriumber bErrorg—
—Irvalue Errorldf—

ST Language

MC_WriteParameter_ DML _instance(

Axis : =,
bExecute : =,
diParameterNumber : =,
IrValue : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
. Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is True/False
bExecute run when bExecute BOOL -
(False)
turns to True.
diParameter Specify the ngmber Positive, When bExecute is True and
of the axis DINT : :
Number negative or 0 (0) | bBusy is False.
parameter.
Set a parameter Positive, When bExecute is True and
Irvalue value to write. LREAL negative or 0 (0) | bBusy is False.
° Outputs
Name Function Data Type Output Range (Default)
bDone | 17U when the parameter writing BOOL True/False (False)
is completed.
bBusy True when the instruction is run. BOOL True/False (False)
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Name Function Data Type Output Range (Default)

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

Indicates the error code if an
ErrorlD error occurs. Refer to Appendix DML_ERROR* DML_ERROR (DML_NO_ERROR)
for error code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

m  Output Update Timing

Name Timing for shifting to True Timing for shifting to False
e« When the parameter writing is
bDone completed. When bExecute turns from True to False.
»  When bExecute turns to True
bB and the instruction is run. «  When bDone turns to True.
usy »  When parameter writing is in o When bError turns to True.
progress.
bError *When an error occurs in the | = \ypon pEvecute turns to False. (Error Code
execution conditions or input .
. ; is cleared)
ErrorlD values for the instruction.

. Timing Diagram

bExecute

bDone

bBusy

bError

. Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the AXIS REF DML* AXIS REF DML When pExecute turns to True and
axis. - - - - bBusy is False.
*Note:

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

° Function

m  How to use MC_WriteParameter_DML to write the number of an EtherCAT object dictionary.

¢ Use the SHL instruction to shift the data length of the object dictionary where a value is to be written
to the left by 24 bits

¢ Use the SHL instruction to shift the index of the object dictionary where a value is to be written to
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the left by 8 bits
¢  Add up the above parameters and the sub-index.

See the reference formula as follows.

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

m  To write a value in an axis parameter, refer to the axis parameter AXIS_REF_DML (FB) and fill in its
number in the diParameterNumber input parameter.

. Troubleshooting

m  When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the Error Code in ErrorID.

° Programming Example

] For the example, refer to the programming example of the MC_WriteParameter function block.

n For function block Axis parameters, enter that of the positioning axis.
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2.3.3.12 MC_ReadParameter_ DML
° Supported Devices: AX-308E, AX-364E

MC_ ReadParameter_DML reads the value of a specified parameter.

FB/FC Instruction Graphic Expression

MC_ReadParameter_DML
—Axis bvalidf—
—bEnable bBusyf—
FB MC_ReadParameter_DML —diParameterMumber bErrorf—
Errorldf—
Irvaluef—

ST Language

MC_ReadParameter_DML_instance(

Axis : =,
bEnable : =,
diParameterNumber : =,
bValid =>,
bBusy =>,
bError =>,
ErrorID =>,
Ir'Value =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is
run when True/False
bEnable bEnable turns to BOOL (False) )
True.
Specify the . .
diParameterNumber number of the DINT Positive, negative or 0 | When bEnable turns to
: (0) True.
axis parameter.

° Outputs

Name Function Data Type Output Range (Default)

bvalid | 1Tue when the read parameter BOOL True/False (False)

value is available.
bBusy Lrﬁe when the instruction is BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
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Name Function Data Type Output Range (Default)
When a command error occurs,
record the error code. For the

ErrorlD detailed description of the error DML_ERROR* DML_ERROR (DML_NO_ERROR)
code, refer to the appendix of
the manual

IrValue The read parameter value LREAL Positive, negative or 0 (0)

*Note: DML_ERROR: Enumeration (ENUM)

m  Output Update Timing

Name Timing for shifting to True Timing for shifting to False
. * w:en f[)hEnablg turns totTrue.I . «  When bEnable turns from True to False.
bValid . en the read parameter value is . When bError turns to True.
available.
o When Enable turns to True and the
instruction is run. o When bEnable turns from True to False.
bBusy e When the read parameter value is o When bError turns to True.
available.
bError «  When an error occurs in the execution . .
s . « When bEnable is False. (Error Code is
conditions or input values for the
. . cleared)
ErrorlD instruction.
IValue « Updates continuously when bValid is . Update stops when bValid is False.

True.

° Timing Diagram

bEnable

bValid

bBusy

bError

IrValue

1cycle

C

*Note:

Data = Parameter values
1 cycle = One task cycle

Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the axis. | AXIS_REF_DML* AXIS_REF_DML When ﬁﬁﬁ‘;’e turns

*Note:

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

blocks.

° Function

m  How to use MC_ReadParameter_DML to read the number of an EtherCAT object dictionary

¢ Use the SHL instruction to shift the data length of the object dictionary to be read to the left by 24

bits
Use the SHL instruction to shift the index of the object dictionary to be read to the left by 8 bits
Add up the above parameters and the sub-index.

See the reference formula as follows.

¢ diParameterNumber: =- DWORD_TO_DINT (SHL (TO_DWORD (object dictionary data length), 24)

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

m  Toread an axis parameter, refer to the axis parameter AXIS_REF_DML (FB) and fill in its number in the

° Trou

diParameterNumber input parameter.

bleshooting

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

current error state, see the Error Code in ErrorID.

° Programming Example

For the example, refer to the programming example of the MC_ReadParameter function block.

For function block Axis parameters, enter that of the positioning axis.
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2.3.3.13 MC_ReadStatus_ DML
° Supported Devices: AX-308E, AX-364E
MC_ReadStatus_DML reads the state of a specified axis.
FB/FC Instruction Graphic Expression
MC_ReadsStatus_DML
— Az bvalidf—
— hEnahle bBusyf—
bErrorf—
Errorldf—
bErrorStopf—
FB MC_ReadStatus_ DML bDisabledl—
bStoppingb—
bHomingf—
bStandstill f—
bDiscreteMotionf—
bContinuousMotionf—

ST Language

MC_ReadStatus_DML_instance(
Axis : =,

bEnable : =,

bValid =>,

bBusy =>,

bError =>,

ErrorlD =>,
bErrorStop=>,
bDisabled=>,
bStopping=>,
bHoming=>,
bStandStill=>,
bDiscreteMotion=>,
bContinuousMotion=>);

° Inputs

) Data Setting Value
Name Function Tvpe
yp (Default)

Timing to Take Effect

The instruction is
bEnable run when bEnable BOOL
turns to True.

True/False
(False)
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° Outputs
Name Function Data Type Output Range (Default)
bValid True when the axis state BOOL True/False (False)
at the output is available.
bBusy i'l;rt:jnwhen the instruction BOOL True/False (False)
bError True when an error BOOL True/False (False)
occurs.
Indicates the error code if
ErrorlD an error occurs. Referto |y ERROR* | DML_ERROR (DML_NO_ERROR)
Appendix for error code
descriptions.
bErrorStop BOOL True/False (False)
bDisabled BOOL True/False (False)
bStopping BOOL True/False (False)
To know details on the
bHoming axis state machine, refer BOOL True/False (False)
to SML_AXIS_STATE.*?
bStandStill BOOL True/False (False)
bDiscreteMotion BOOL True/False (False)
bContinuousMotion BOOL True/False (False)

*Note:

1. DML_ERROR: Enumeration (ENUM)

2. SML_AXIS_STATE: Enumeration (ENUM)

m  Output Update Timing

bDiscreteMotion

Motion state.

Name Timing for shifting to True Timing for shifting to False
« When bEnable turns to True. «  When bEnable turns from True to
bValid «  When the axis state at the output False.
is available. «  When bError turns to True.
. When bEnable turns to True and «  When bEnable turns from True to
bBusy the instruction is run False.
’ e  When bError turns to True.
bError * When an error occurs in the «  When bEnable is False. (Error Code is
execution conditions or input cleared)
ErrorlD values for the instruction.
bDisabled When the axis is in Disabled state. | « When the axis is not in Disabled state.
bErrorstop When the axis is in Errorstop state. | «  When the axis is not in Errorstop state.
bStopping When the axis is in Stopping state. | «  When the axis is not in Stopping state.
bStandStill \s/\t/ahteen the axis is in StandStil « When the axis is not in StandStill state.
When the axis is in Discrete «  When the axis is not in Discrete Motion

state.
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Name Timing for shifting to True Timing for shifting to False
) . «  When the axis is in Continuous «  When the axis is not in Continuous
bContinuousMotion Motion state. Motion state.
bHoming +  When the axis is in Homing state. +  When the axis is not in Homing state.
. Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the axis. | AXIS_REF_DML* AXIS_REF_DML When bEnable turns to True.
*Note:

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

° Troubleshooting

m  When an error occurs in the instruction execution, bError changes to True. To confirm the current error
state, see the Error Code in ErrorlID.

. Programming Example

n For the example, refer to the programming example of the MC_ReadStatus function block.

= For function block Axis parameters, enter that of the positioning axis.
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2.3.3.14 MC_TorqueControl_ DML

° Supported Devices: AX-308E, AX-364E

MC_TorqueControl_DML controls the torque by using the torque control mode of the applied servo drive.

FB/FC Instruction Graphic Expression
MC_TorqueControl_DML

—Axis bInTorquef—
— bExecute bBusyF—
— bContinuouspdate bCommandAbortedf—
—IrTorgue bErrorf—

FB MC_TorqueControl —{dwTorqueRamp Errorldf—
—Irvelocity
—IrAcceleration
—IrDreceleration
—Irlerk
—Direction

ST Language

Axis : =,
bExecute : =,

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

bContinuousUpdate : =

MC_TorqueControl_DML _instance(

Irderk : =,
Direction : =,
binTorque =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
. Inputs
Setting Value o
Name Function Data Type T|m|régf;f;thake
(Default)
The instruction is run True/False
bExecute when bExecute turns from BOOL (False) -
False to True.
Continuously updates the True/False When bExecute turns
bContinuousUpdate target torque when BOOL to True and Busy is
Continuousupdate is True. (False) False.
Specify the target torque. Positive, When bExecute turns
Irforque (Unit: N.m) LREAL negative or 0 (0) | to True and Busy is
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Setting Value Foef
Name Function Data Type T|m|régf;f;thake
(Default)
False.
Specify the change rate of When bExecute turns
the torque from current » to True and Busy is
dwTorqueRamp torque to target torque. DWORD Positive (0) False.
(Unit: ms)”
Specify the maximum When bExecute turns
Ir'Velocity pecily the 1 LREAL Positive (0) | to True and Busy is
velocity.
False.
IrAcceleration Reserved LREAL - -
IrDeceleration Reserved LREAL - -
Irderk Reserved LREAL - -
Direction Reserved BOOL - -
*Note:

Here is ASDA-A2 as an example with the unit of microsecond. For other servo models, refer to 0x6087 in the
object dictionary.

° Outputs
Name Function Data Type Output Range (Default)
binTorque True when the target BOOL True/False (False)
torque is reached.
bBusy ;ﬂ:anhen the instruction BOOL True/False (False)
bCommandAborted _Trl_,ue when the instruction BOOL True/False (False)
is interrupted.
bError True when an error BOOL True/False (False)
occurs.
Indicates the error code if
ErrorlD an error occurs. Refer to DML_ERROR’ DML_ERROR (DML_NoError)
Appendix for error code
descriptions.
*Note: DML_ERROR: Enumeration (ENUM)
= Output Update Timing
Name Timing for shifting to True Timing for shifting to False

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

« When bExecute turns to True again and
IrTorque value changes.

«  When bExecute turns to True
binTorque and the axis state is available.
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Name Timing for shifting to True Timing for shifting to False
bB « When bExecute turns to True e« When bError turns to True.
usy and the instruction is run. «  When bCommandAborted turns to True.

bCommandAborted «  When the instruction is aborted.

«  When bExecute turns to False.

o If bExecute is False and
bCommandAborted is True,
bCommandAborted will immediately
change to False after maintaining a True
state for a scan cycle.

bError When an error OCCUrs in the »  When bExecute turns to False. (Error
execution conditions or input .
; ; Code is cleared)
ErrorlD values for the instruction.

Timing Diagram

bCommandAborte

bEnable

bInTorque

bBusy

bError

Inputs/Outputs

Name

Setting Value

Function Data Type Timing to Take Effect

Axis

When bExecute turns to True and
bBusy is False.

Specify the

. AXIS_REF_DML’ AXIS_REF_DML
axis.

*Note:

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

Function

When bExecute of the instruction turns 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 run for a velocity-constant motion according to the specified
target velocity (IrVelocity), acceleration rate (IrAcceleration) and deceleration rate (IrDeceleration).

The executing MC_TorqueControl_DML can be aborted by executing another motion instruction.

When MC_TorqueControl_DML is aborted by another motion instruction, the output binTorque will shift
to False and the output bCommandAborted will shift to True.

When bExecute of MC_TorqueControl_DML turns to True, the axis starts to move according to the target
velocity. Even if bExecute turns to False, the instruction execution will not be affected.

When bExecute of MC_TorqueControl_DML turns to True again and a new IrTorque value is set, the
torque of the axis is adjusted to the new torque value.

When its bExecute turns to False after the instruction is run and the target torque is reached, binTorque
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of MC_TorqueControl_DML turns to True. Afterward, bInTorque will remain True until it is aborted by
another instruction.

m  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

m  When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the Error Code in ErroriD.

° Programming Example

] For the example, refer to the programming example of the DMC_TorqueControl function block.
n For function block Axis parameters, enter that of the positioning axis.

455



AX-Series Motion Controller Instructions Manual

Chapter 2

2.3.3.15 MC_ChangeAxisConfig_DML

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

MC_ChangeAxisConfig_ DML modifies basic axis settings including the ratio between user units and pulse number,

axis type and user units per rotary axis rotation.

FB/FC Instruction

Graphic Expression

MC_ChangeAxisConfig_ DML
—{Axis bDonef—
—{bExecute bBusyt—
FB MC_ChangeAxisConfig_ DML —dwRatioTechUnitsDenom bErrarf—
- - —iRatioTechUnitsNum Errorldf—
—{fModuloPeriodU
—iMovementType
ST Language
MC_ChangeAxisConfig_ DML _instance(
Axis : =,
bExecute : =,
dwRatioTechUnitsDenom : =,
iRatioTechUnitsNum : =,
fModuloPeriodU : =,
fMovementType : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
° Inputs
Setting
; Value Timing to
Name Function Data Type Take Effect
(Default)
The instruction is run when True/False
bExecute bExecute turns to True. BOOL (False) )
; : When
Electronic gear ratio e
dwRatioTechUnitsDeno denomignator DWORD Positive or 0 | pExecute turns
m (0) to True and
(Pulse number) bBusy is False.
: : Positive When
iRatioTechUnits Electronic gear ratio numerator > bExecute turns
) DINT negative or 0
Num (User units) (0) to True and
bBusy is False.
Positive When
fModuloPeriodU Maximum posm_on of the rotary LREAL negative or 0 bExecute turns
axis 0) to True and
bBusy is False.
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Setting
; Value Timing to
Name Function Data Type Take Effect
(Default)
0:
SML_MT_MO
SML_MOV | pyio ~ Z\g]xeer::ute turns
fMovementType Linear axis/rotary axis EMENTTY
1: to True and
SML_MT _FIN | bBusy is False.
ITE
° Outputs
Name Function Data Type Output Range (Default)
bDone _True when the parameter writing BOOL True/False (False)
is completed.
bBusy True when the instruction is run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an
ErrorlD error occurs. Refer to Appendix DML_ERROR* DML_ERROR (DML_NO_ERROR)
for error code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

m  Output Update Timing

Name Timing for shifting to True Timing for shifting to False
e When the parameter writing is
bDone completed. When bExecute turns from True to False.
« When bExecute turns to True and
the instruction is run. When bDone turns to True.
bBusy e When the parameter writing is in When bError turns to True.
progress.
bError * When an error occurs in the When bExecute turns to False. (Error Code
execution conditions or input values .
) - is cleared)
ErrorlD for the instruction.

Timing Diagram

bExecute

bDone

bBusy

bError

Inputs/Outputs
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Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the AXIS REF DML* AXIS REF DML When pExecute turns to True and
axis. - - - - bBusy is False.
*Note:

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

° Function

m  MC_ChangeAxisConfig_DML can be used to modify basic axis settings including the ratio between user
units and pulse number (electronic gear ratio), axis type and user units per rotary axis rotation.
The axis state must be Disabled if this function block is used.

After modification, the new axis settings cannot be retained when power off and so they will disappear
after repowering or resetting. And the axis will still run based on the settings on the axis parameter page
next time.

° Troubleshooting

m  When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the Error Code in ErroriD.

° Programming Example

] This example explains how MC_ChangeAxisConfig_DML is used to modify axis parameters.
MC_Power DML_0

MC Power DML
EN B B ENO—
OML_Driwve ETC Delta ASDA R2 —nxis bStatus —
TRUE bEnable bRegulatorRealState —
—bRegulatorln bDriveStartRealState
TRUE —|bDriveStart bBusy —
bError —
Errorld

MC_ ChangeRxisConfig DML_0
MC ChangeAxisConfig DML

EN ENO——
DML Drive ETC Delta RSDA R2 —nxis bDone —
—bExecute bBusy [—
10000 —dwRatioTechUnitsDenom bError —
360 —]iRatioTechUnitsNum ErrorId

360 —fModuloPeriodl
0 —iMovementIType

] Set the gear ratio denominator and gear ratio numerator (10000: 360), maximum position of the rotary
axis (360) and axis type (0). Change bRegulatorOn of MC_Power to False before
MC_ChangeAxisConfig is run.
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2.3.3.16 MC_ReinitDrive_DML
. Supported Devices: AX-308E, AX-364E
MC_ReinitDrive_DML reinitializes the specified axis.
FB/FC Instruction Graphic Expression
MC_ReinitDrive_DHML
—{fxis bDonef—
FB MC_ReinitDrive_DML —{bExecute bBusy—
bErrorf—
Errorldf—

ST Language

MC_ReinitDrive_DML_instance(

Axis : =,
bExecute : =,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>);
° Inputs
Setting Value
Name Function Data Type Timing to Take Effect
(Default)
The instruction is True/False
bExecute run when bExecute BOOL -
(False)
turns 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 run. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Indicates the error code if an
ErrorlD error occurs. Refer to Appendix DML_ERROR* DML_ERROR (DML_NO_ERROR)
for error code descriptions.

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

Name Timing for shifting to True Timing for shifting to False
bDone +  Wheninitialization is completed. When bExecute turns from True to False.
' YXQ?:Sﬁﬁéﬁgﬁi%r:s to True and When bDone turns to True.
bBusy C When bError turns to True.
«  When initialization is in progress.
bError » When an error occurs in the When bExecute turns to False. (Error Code
execution conditions or input .
. - is cleared)
ErrorlD values for the instruction.

. Timing Diagram

bExecute

bDone

bBusy

bError

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
Axis Specify the AXIS REF DML* AXIS REF DML When pExecute turns to True and
axis. - - - - bBusy is False.
*Note:
AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for function
blocks.
° Function

MC_ReinitDrive_DML is used to initialize the drive which has an error or is no longer in synchronization.
Resetting the network cannot clear errors of the positioning axis itself, e.g. left and right limits, emergency
stop and etc.

m  The function block resets EtherCAT network of the positioning axis and keeps the servo in the previous
servo state. Refer to the following table for details.

Before the reset action Resetting After the reset action
Servo Off Servo Off Servo Off
Servo On Servo Off Servo On

. Troubleshooting
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m  When an error occurs during the execution of the instruction, bError changes to True. To confirm the
current error state, see the error code in ErroriD.
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2.3.3.17 MC_VelocityControl_DML
° Supported Devices: AX-308E, AX-364E

MC_VelocityControl_DML controls the specified axis to move evenly according to the specified motion mode and
speed in speed mode (VL).

FB/FC Instruction Graphic Expression
MC_VelocityControl_DML

—Axis bInvelocity—
— bExecute bBusyF—

FB MC_VelocityControl DML — bContinuousUpdate bCommandAborted f—
—Irvelocity bErrorf—
—IrAcceleration ErrorlDf—
—IrDeceleration

ST Language

MC_VelocityControl_DML _instance(
Axis : =,

bExecute : =,

bContinuousUpdate : =,

IrVelocity : =,

IrAcceleration : =,

IrDeceleration : =,

binVelocity =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorID =>);
° Inputs
Setting L.
Name Function Data Type Value T'm'E?f;ZtTake
(Default)
bExecute Run the funcltion block BOOL True/False -
(False)
When bContinuousUpdate is True/False When bExecute
bContinuousUpdate” = True, the target speed will be BOOL turns to True and
. (False) .
updated continuously Busy is False
When bExecute
IrVelocity Target speed (user unit/sec) LREAL Positive (0) | turns to True and
Busy is False
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Setting L.
Name Function Data Type Value T'm'E?f;ZtTake
(Default)
Positive (0) | When bExecute
IrAcceleration Acceleration (user unit/sec?) LREAL turns to True and
Busy is False
Positive (0) | When bExecute
IrDeceleration Deceleration (user unit/sec?) LREAL turns to True and
Busy is False

*Note: When bContinuousUpdate is activated, the speed, acceleration and deceleration are modified

immediately.
° Outputs
Name Function Data Type Setting Value (Default Value)
binVelocity When the target speed is BOOL True/False (False)
reached.
bBusy True when the instruction BOOL True/False (False)
is running.
bCommandAborted | 1TU¢ When the instruction BOOL True/False (False)
is interrupted.
bError True when an error occurs. BOOL True/False (False)
Record the error code
ErrorlD when an error occurs. DMC_ERROR* = DMC_ERROR (DMC_NO_ERROR)

Refer to Appendices for
error code descriptions.

*Note: DML_ERROR: Enumeration (ENUM)

n Output Update Timing

Name Timing for shifting to True Timing for shifting to False
¢ When the axis speed reaches the | « When bCommandAborted turns to
target speed True.
binVelocity «  When bContinuousUpdate is true and
write a new value to IrVelocity.
e When bError turns to True.
« When bEnable turns to True. e When bError turns to True.
bBusy «  When bCommandAborted turns to

True.
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Name

Timing for shifting to True

Timing for shifting to False

bCommandAborted

When the function block instruction
is interrupted by another function
block instruction.
When the function block
instruction is interrupted by
MC_Stop.

When bExecute turns to False.

If bExecute is False and
bCommandAborted is True,
bCommandAborted will immediately
change to False after maintaining a
True state for a scan cycle.

bError

ErrorlD

. Timing Diagram

bExecute

binVelocity

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

When bExecute turns to False. (Error

Code is cleared)

bBusy

bCommandAborted

bError

e Inputs/Outputs

‘ Name ‘ Function
Axis Spe0|fy the
axis.

Data Type

AXIS_REF_DML*

Setting Value

AXIS_REF_DML

Timing to Take Effect

When bExecute turns to True and

bBusy is False

*Note: AXIS_REF_DML (FB): All function blocks contain this variable, which works as the starting program for

function blocks.
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° Function

m  When bExecute is True, this function block runs in an even speed based on the target velocity (IrVelocity),
acceleration (IrAcceleration), deceleration (IrDeceleration) and jerk (IrdJerk) specified by the user.

m  When the bContinuousUpdate input parameter of the function block is True and a new target speed is
assigned, the axis speed is adjusted to the new speed.

. Troubleshooting

m  When an error occurs during the execution of the instruction, bError will turn to True. To confirm the
current error state, see the Error Code in ErroriD.

. Example

m  Refer to DMC_VelocityControl.
m  For function block Axis parameters, enter that of the positioning axis.
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2.3.4 Tension Control

The function blocks mentioned in this section are from library "DL_MotionControlLight", and the frequency
converter is mainly set up through communication to achieve tension control. The relevant settings of the
frequency converter can be found in section 7.4.2.1 in AX-3 Series Operation Manual.

The instructions in this section can only be used for the MH300 frequency converter with the CMM-EC02
communication card.

° Environment preparation

Library: DL_MotionControlLight V1.2.0.0 or later

MH300 firmware version: V2.00 or later

EtherCAT communication card CMM-ECO02 firmware version: V37124 or later
° Introduction to tension control status

When running R2R_Configuration and R2R_RollDiameter function blocks, the axis status should be
Disabled. When running R2R_Run function block, the axis status will change from Disabled to Standstill to
Continuous Motion. Otherwise R2R_Run will switch to Disabled when the function block is turned off.

= Positioning axis status:
MC_MoveAbsolute_DML R2R_Run
MC_MoveRelative_DML MC_TorqueControl_DML

MC_Halt_DML MC_MoveVelocity_DML

Continuous
Motion

Discrete Motion

MC_Stop_DML

Stopping

3 Errorstop

vil'

MC_Home DML 4
Standstill Disabled -+
MC_Power_DML

R2R_Configuration
R2R_RollDiameter
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2.3.41 R2R_Configuration
e Supported Devices: AX-308E, AX-364E

R2R_Configuration configures tension control.

on TensionTargetSource
TensionTargetSource_AtZeroSpeed
PID_TargetSource
PID_FeedbackSource
PID_AdaptabilityReferenceSaurce:
IrPID_OutputPositiveLimit
IrPID_OutputNegativelimit
IrForwardSpeedLimit

—{IrReverseSpeedLimit

FB/F
c Instruction Graphic Expression
R2R_Configuration
Axis
bExecute
TensionCtriMode
WindindMode
uiGearRatio_WindingSide
uiGearRatio_MotorSde
IrEncoderPulsePerMeter
- H LineSpeedSource
R2R_Configurati et
FB IrTensionTargetMax

R2R_Configuration_instance(
Axis: =,

bExecute: =,
TensionCtriMode: =,
WindindMode: =,
uiGearRatio_WindingSide: =,
uiGearRatio_MotorSide: =,
IrEncoderPulsePerMeter: =,
LineSpeedSource: =,
IrLineSpeedMax: =,
IrTensionTargetMax: =,
TensionTargetSource: =,
TensionTargetSource_AtZeroSpeed: =,
PID_TargetSource: =,
PID_FeedbackSource: =,
PID_AdaptabilityReferenceSource: =,
IrPID_OutputPositiveLimit: =,
IrPID_OutputNegativeLimit: =,
bDone=>,

bBusy=>,

bError=>,

ErrorlD=>);

ST Language

e Inputs

Name Function Data Type

The instruction

will be run when
bExecute bExecute BOOL
changes from
False to True.

Tension control R2R_TENSI
TensionCtriMode mode ON_CTRL_
MODE™

Setting Value
(Default Value)

True/False
(False)

0: TensionCloseLoop_SpeedMode

1 .

LineSpeedCloselLoop_SpeedMod

e

Timing to Take
Effect

When bExecute
turns to True
and bBusy is

False
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Setting Value

Timing to Take

Name Function Data Type
Hnett e (Default Value) Effect
(Reserved)
2:
TensionCloselLoop_TorqueMode
3: TensionOpenLoop_TorqueMode
(TensionCloseLoop_SpeedMode)
R2R_WINDI 0: Rewind Wthen th)'(I('eCUte
- - & . ) urns to True
WindindMode Winding mode NG_ MODE™ 1: UnYV|nd and bBusy is
(Rewind) False
Winding side When bExecute
uiGearRatio_Win g. 1~65535 turns to True
. . mechanical UINT .
dingSide (100) and bBusy is
gearA
False
Motor side When bExecute
uiGearRatio_Mot . 1~65535 turns to True
. mechanical UINT .
orSide (100) and bBusy is
gear B
False
Number of When bExecute
IrEncoderPulseP | pulses per 0~6000 turns to True
LREAL .
erMeter meter 0) and bBusy is
(Pulse/m) False
0: R2R_Run_IrLineSpeedValue When bExecute
1: AVI turns to True
ne pe: oure ir:z‘jtss'[;eueme SPEED_SO 3: PG_CARD False
URCE™ 4: DFM_DCM
5: MI6MI7
(R2R_Run_IrLineSpeedValue)
When bExecute
. Maximum line 0.0~3000.0 turns to True
IrLineSpeedMax speed (m/mm) LREAL (1000.0) and bBusy is
False
Maximum When bExecute
IrTensionTargetM . 0~65535 turns to True
tension value LREAL .
ax 0) and bBusy is
(N)
False
0: When bExecute
Source of R2R_TENSI ' Ror Run_uiTensionTargetValue  turns to True
TensionTargetSo . ON_TARGE . :
Uroe tension T SOURCE' 1: AVI and bBusy is
command -, 2: ACI False
(R2R_Run_uiTensionTargetValue)
0: Disable When bExecute
R2R_TENSI 1: turns to True
TensionTargetSo | Source of zero- = ON_TARGE | R2R_Run_uiTensionTargetValue_ ~ and bBusyis
urce_AtZeroSpe | speed tension T_SOURCE AtZeroSpeed False
ed setting _AT_ZERO_ 2: AVI
SPEED " 3: ACI
(Disable)
R2R PID_ T 0: R2R_Run_IrPID_TargetValue When bExecute
PID_TargetSourc | PID target ARGER_SO 1- AVI turns to True
© source URCE™ 2: ACI and bBusy is
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Setting Value Timing to Take
Name Function Data Type
Hnett e (Default Value) Effect
(R2R_Run_IrPID_TargetValue) False
ROR PID F 0: AvVI When bExecute
PID_FeedbackS @ PID feedback — = 1: ACI turns to True
EEDBACK_ d bBusV i
ource source 7 2: MIeMI7 an usy is
SOURCE Fal
(AVI) se
PID_Adaptabilit DREIE?ZIIB?I]¢ 0: Disable V\ihen thXTeCUte
_Adaptability . 1- RollDi t urns to True
ReferenceSourc rT:fr;;Onnceplt?a sis Y_REFERE ' Z_ Flame er and bBusy is
e NCE_SOUR -Treq False
CE™® (Disable)
Tension PID When bExecute
IrPID_OutputPos o 0~655.35 turns to True
i o positive output LREAL .
itiveLimit o (20.0) and bBusy is
limit (%)
False
Tension PID When bExecute
IrPID_OutputNeg . 0~655.35 turns to True
S negative output LREAL .
ativeLimit L (1.0) and bBusy is
limit (%)
False
Torque mode When bExecute
0~120
IrForwa.rd.Speed forward speed LREAL turns to Tru.e
Limit - (10) and bBusy is
limit (%)
False
Toraue mode When bExecute
IrReverseSpeed q 0~120 turns to True
o reverse speed LREAL .
Limit - (10) and bBusy is
limit (%)
False
*Note:

1.

R2R_TENSION_CTRL_MODE: Enumeration (Enum)

2. R2R_WINDING_MODE: Enumeration (Enum)

3. R2R_LINE_SPEED_SOURCE: Enumeration (Enum)

4. R2R_TENSION_TARGET_SOURCE: Enumeration (Enum)

R2R_TENSION_TARGET_SOURCE_AT_ZERO_SPEED: Enumeration (Enum)

6. R2R_PID_TARGER_SOURCE: Enumeration (Enum)

7. R2R_PID_FEEDBACK_SOURCE: Enumeration (Enum)

8. R2R_PID_ADAPTABILITY_REFERENCE_SOURCE: Enumeration (Enum)

e Outputs
Name Function Data Type Setting Value (Default

Value)
bDone True when complete to write the BOOL True/False (False)
parameters.
bBusy True when the instruction is running. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
DML _ERROR

ErrorlD Record the error code when an error DML_ERROR* _ 0]

occurs. Refer to Appendix for error

(DML _NO_ERROR)
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Setting Value (Default

N F i Data T
ame unction ata Type Value)
code descriptions.
*Note: DMC_ERROR: Enumeration (Enum)
n Output Update Timing
Name Timing for shifting to True Timing for shifting to False
e« When the movement resumes. «  When bExecute turns to False.
« When bExecute is False but bDone
bDone turns to True, bDone will remain True
for one scan cycle and then change
to False.
bBuUS «  When bExecute turns to TRUE. e When bDone turns to True.
y e« When bError turns to True.
bError «  When an error occurs in the execution
conditions or input values for the When bExecute turns to False.
ErrorlD instruction. (Error code is recorded in (Error Code is cleared)
ErroriD).
e Timing Diagram
bExecute
bDone
bBusy
bError
e Inputs/Outputs
‘ Name ‘ Function Data Type ‘ Setting Value ‘ Timing to Take Effect
Axis Spe0|fy the AXIS_REF DML AXIS_REF_DML When t.)Execute turns to True and
axis. bBusy is False

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

e Function

] This function is only available when DL_ MotionControlLight is V1.2.0.0 or later.

= This instruction is used to set the parameters related to tension control. Before running tension control,
we must use this function block to configure settings.
n There are 4 modes of TensionCtrIMode. The following describles each mode architecture.
. TensionCloseLoop_SpeedMode (tension closed-loop control, speed mode)
° In this mode, the driver is set to speed mode for tension control.

4

Tension control main frequency: f(Hz) = —

A
B

V: Line speed (m/min.)

D: Reel diameter (m)

A/B: Mechanical gear ratio
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R2R_Configuration.

PID_AdaptabilityReferenceSource Limit -
R2R_Configuration. + Frequency
PID_TargetSource + PI = Command
———0 + X
R2R_Run.IrPID_Gain_P_1st R2R_Run. R2R_Run.
R2R_Run.IrPID_Gain_P_2nd IrPID_OutputPositiv bPID_OutputNegati
R2R_Run.IrPID_Time_|_1st elLimit vePolarity

R2R_Configuration.

PID_FeedbackSource R2R_Run.IrPID_Time_|_2nd

R2R_Configuration.uiGearRatio_WindingSide —

R2R_Configuration.uiGearRatio_MotorSide ————»

R2R_Configuration.LineSpeedSource —————————————»

R2R_RollDiameter.RollDiameterSource ——————————»|

Main freq.

. LineSpeedCloseLoop_SpeedMode (Line speed closed-loop control, speed mode)

° In this mode, the driver is set to speed mode for tension control.
R2R_Configuration.
PID_AdaptabilityReferenceSource Limit
*1
R2R_Configuration. P I + Frequency
PID_TargetSource w1 Command
L % h
R2R_Run.IrPID_Gain_P_1st R2R_Run. R2R_Run. )
R2R_Run.IrPID_Gain_P_2nd IrPID_OutputPositiv bPID_OutputNegati
R2R_Configuration. R2R_Run.IrPID_Time_|_1st eLimit vePolarity
PID FeedbackSource R2R_Run.IrPID_Time_|_2nd

R2R_Configuration.uiGearRatio_WindingSide ———————————»

R2R_Configuration.uiGearRatio_MotorSide ————————»
R2R_Configuration.PID_FeedbackSource ——
R2R_RolDiameter.RolDiameterSource ———————»{

Main freq.

. TensionCloseLoop_TorqueMode (Tension closed-loop control, torque mode)
° In this mode, the driver is set to torque mode for tension control.

F: Tension (N)

D: Reel diameter im)D

Torque (N —m) = -

R2R_RollDiameter. R2R_RollDiameter.
RollDiameterSource RollDiameterSource

R2R_Configuration.
TensionTargetSource

Tension Torque +m Frequency

Taper Calculation Command
+
R2R_Configuration. L.
PID_AdaptabilityReferenceSource Limit "
Pl
Lo
R2R_Run.IrPID_Gain_P_1st R2R_Run. R2R_Run. )
R2R_Run.IrPID_Gain_P_2nd  IrPID_OutputPositiveLimit bPID_OutputNegati
R2R_Configuration. R2R_Run.IrPID_Time_|_1st vePolarity

PID FeedbackSource R2R_Run.IrPID_Time_|_2nd

. TensionOpenLoop_TorqueMode (Tension open-loop control, torque mode)
° In this mode, the driver is set to torque mode for tension control.

F:  Tension (N)
D: Reel diameter (m)
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Torque (N —m) = %

R2R_RollDiameter.
RollDiameterSource

R2R_Configuration.

TensionTargetSource
9 Tension Torque + Frequency
i C d
R2R_Configuration. Taper Calculation ( ) omman

TensionTargetSource_
AtZeroSpeed

R2R_RollDiameter.

RollDiameterSource

= WindingMode has Rewind and Uwind modes.

Rewind —— Unwind

) ©

Note: When the winding mode is selected, the reel diameter (D) will increment; When the unwinding
mode is selected, the reel diameter (D) decreases. As shown in the image.

n Use uiGearRatio_WindingSide and uiGearRatio_MotorSide parameters to set the gear ratio.
MH300
IR
O WindngSide [ tiotors e
EIEREEAB

n Select PG_CARD in the LineSpeedSource input parameter. You must install the EMM-PGO01x
accessory card on the MH300 driver. Refer to MH300 Series User Manual Chapter 8 for details.

] MH300 driver supports the following signal inputs. Refer to MH300 Series User Manual Chapter 6 for
the hardware configuration of signals.

. DFM_DMC: Pulse voltage as output monitoring signal
. AVI: Analog voltage frequency instruction, ACI: Analog current frequency instruction
. MI6MI7: Frequency command function
m  The Pulselnput of PID_FeedbackSource refers to MIGMI7.
m  The axis group state must be Disabled to run this function block.
= This instruction is only supported by Delta MH300 with EtherCAT (CMM-EC02) communication card.

° Troubleshooting

m  When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the Error Code in ErrorlID.

e Example
n Refer to R2R_Run function block.
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2.3.4.2 R2R_RollDiameter
e Supported Devices: AX-308E, AX-364E
R2R_RollDiameter sets the roll diameter.
FiIF Instruction Graphic Expression
R2R_RollDiameter
— iz bDao
—{bExecute bBu
—RollDiameterSource bEn
—{IrRellDiameterStart Error
R2R_ROIIDiamet —{IrRollDiameterMax
FB —{IrRellDiameterMin
er —uiPulsePerRevolution
—{uiRoundPerLayer
—Material Thickness Unit
—IrMaterialThickness
—IrRollDiameterFilterTime
ST Language
R2R_ RollDiameter_instance(
Axis: =,
bExecute: =
RollDiameterSource: =,
IrRolIDiameterStart: =,
IrRollIDiameterMax: =,
IrRollIDiameterMin: =,
uiPulsePerRevolution: =,
uiRoundPerLayer: =,
MaterialThicknessUnit: =,
IrMaterialThickness: =,
IrRollDiameterFilterTime: =,
bDone=>,
bBusy=>,
bError=>,
ErrorID=>);
e Inputs
Setting Value Timing to Take
Name Function Data Type
o2 (Default Value) Effect
The instruction will be
bExecute run when bExecute BOOL True/False )
changes from False to (False)

True.
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Setting Value

Timing to Take

Name Function Data Type (Default Value) Effect
0:
R2R_Run_lIrLineSpeed
Value
1: AVI
2: ACI
3:
Thicknessintegrate_Mo
tor_
Encorder_PG1
4:
ThicknessiIntegrate_Mo
tor_
Encorder PG2
5:
Thicknessintegrate_Mo
tor
RollDiamet | o . R2R_ROLL_DIAM Encorder_MI67 tm:’::fr’ic:ﬁ
erSource ETER_SOURCE" 6: .
) bBusy is False
Thicknessintegrate_Mo
tor_
CloseSW_MI7
7
Thicknessintegrate_ Wi
nding_
Encorder PG2
8:
Thicknessintegrate_ Wi
nding_
Encorder_MI67
9:
Thicknessintegrate_ Wi
nding_
CloseSW_MI7
(LineSpeed)
IrRolIDiame | Current roll diameter 1.0~6000.0 When bExecute
terStart (mm) LREAL (6000.0) turns to True and
bBusy is False
IrRolIDiame | Maximum roll diameter 1.0~6000.0 When bExecute
terMax (mm) LREAL (6000.0) turns to True and
bBusy is False
IrRolIDiame = Empty roll diameter 1.0~6000.0 When bExecute
terMin (mm) LREAL (1.0) turns to True and
bBusy is False
uiPulsePer = Number of pulses per 1~60000 When bExecute
Revolution | revolution (Pulse/Ir) UINT (1) turns to True and
bBusy is False
uiRoundPer = Number of rounds per 1~10000 When bExecute
Layer layer (round/layer) UINT (1) turns to True and
bBusy is False
) . . . R2R MATERIAL 0: millimeter When bExecute
iﬂkar::;fbm; m::gzl thickness THICKNESS_GAI 1: centimeter turns to True and
N2 (millimeter) bBusy is False
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Setting Value Timing to Take
Name Function Data Type
Anet e (Default Value) Effect
When bExecute
i 0.001~65.0
IrMaterlaITh Material thickness (mm) LREAL turns to True and
ickness (0.001) .
bBusy is False
IrRolIDiame When bExecute
i i i 0~100.0
terFilterTim Z?" diameter filter time LREAL 10 turns to True and
e (1.0) bBusy is False
*Note:
1. R2R_ROLL_DIAMETER_SOURCE: Enumeration (Enum)
2. R2R_MATERIAL_THICKNESS_GAIN: Enumeration (Enum)
e Outputs
Name Function Data Type Setting Value (Default
Value)
bDone True when complete to write the BOOL True/False (False)
parameters.
bBusy True when the instruction is running. BOOL True/False (False)
bError True when an error occurs. BOOL True/False (False)
Record the error code when an error
DML _ERROR
ErrorlD occurs. Refer to Appendix for error DML_ERROR* -
o (DML _NO_ERROR)
code descriptions.

*Note: DMC_ERROR: Enumeration (Enum)

n Output Update Timing

Name

Timing for shifting to True

Timing for shifting to False

bDone

When the movement resumes.

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

bBusy

When bExecute turns to TRUE.

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

bError

ErrorlD

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

When bExecute turns to False. (Error
Code is cleared)
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Timing Diagram

bExecute
bDone
bBusy
bError
e Inputs/Outputs
Name Function Data Type Setting Value Timing to Take Effect
Axis Spemfy the AXIS REF DML* AXIS REF DML When t?Execute turns to True and
axis. - - - - bBusy is False

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

Function

n This function is only available when DL_ MotionControlLight is V1.2.0.0 or later.

n This instruction is an industry function block, which can set the relevant parameters of the roll
diameter.

n When RollDiameterSource is set to "Thicknessintegrate_Motor_Encorder PG1",

"Thicknessintegrate_Motor_Encorder_PG2", and "Thicknessintegrate_Winding_Encorder_PG2"

mode, PG card is required.
= This function is only available when the axis status is Disabled.

n This instruction is only supported by Delta MH300 with EtherCAT (CMM-EC02) communication card.

L] The Thickness Aggregate parameter of RollDiameterSource has many types. Refer to the
following:

Winding_Encorder_PG2
Winding_Encorder_MI67
Winding_CloseSW_MI7

PR/ RIS AR

MH300 |«

Motor_Encorder_PG1
Motor_Encorder_PG2
Motor_Encorder_MI67
Motor_CloseSW_MI7

O Bt
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. Troubleshooting

m  When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the Error Code in ErroriD.

e Example

m  This example shows how to use R2R_RollDiameter to set the roll diameter parameter.

A
D
B
AHTIE
. A: Empty roll diameter: 50 mm
. B: Maximum roll diameter: 200 mm
. C: Number of pulses per revolution: 10000, Number of rounds per layer: 10
. D: Material thickness: 10 mm
z RZR _RollDiemeter 0
RZR RollDiameter
EN ENQ—
DML _Drive ETC Delta MH300_VL —Haxis bDone [~
—bExecute bBusy —
RZR_ROLL_DIAMETER_ SQURCE.ThicknessIntegrate_Motor_Encorder MIG7 —RollDiameterSource bError [~
200 —1rRollDiameterMax ErrorID —
50 —{1rRollDiameterMin
10000 —uiPulsePerRevolution
10 —juiRoundPerLayer

R2R. MATERIAL THICKNESS UNIT.millimeter — MaterialThicknessUnit
10 —1lrMaterialThickness
1 —lrRollDiameterFilterTime

m  Set the corresponding parameters according to the organization parameters, and then run this
function. When bDone of the R2R_RollDiameter_0 is True, parameters have been written to the
driver.
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2.3.4.3 R2R_Run

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

R2R_Run activates the tension control function.

FB/FC Instruction Graphic Expression
R2R_Run

—Axis bBusyt—
—bEnable bErrorf—
—IrLineSpeedyalus ErrorIDf—

—uiTensionTargetValue
FB R2R_Run —IrPID_Targetvalue
—IrPID_Gain_P_1st
—{IrPID_Time_I_1st
—IrPID_Gain_P_2nd
—IrPID_Time_I 2nd

—uiTensionTargetValue_AtFeroSpeed

—bPID_OutputMegativePolarty

IrLineSpeedvalue_readf—
uiTensionTargetValue_readf—
IrCurrentRollDiameter_readf—

ST Language

R2R_Run_instance(

Axis: =,

bEnable: =,

IrLineSpeedValue: =,
uiTensionTargetValue: =,
uiTensionTargetValue_AtZeroSpeed: =,
IrPID_TargetValue: =,
IrPID_Gain_P_1st: =,
IrPID_Time_I_1st: =,
IrPID_Gain_P_2nd: =,
IrPID_Time_I_2nd: =,
bPID_OutputNegativePolarity: =,
bBusy=>,

bError=>,

ErrorID=> ,
IrLineSpeedValue_read=>,
uiTensionTargetValue_read=>,
IrCurrentRollDiameter_read=>);

e Inputs
Data Setting Value
Name Function Timing to Take Effect
Type (Default Value) 9
The instruction will
be run when True/False
bEnable bExecute changes BOOL (False) i

from False to True.
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Polarity”

status selection

Setting Val
Name Function Data S el Timing to Take Effect
Type (Default Value)
i 0.0~3000.0
IrLineSpeedValue Currgnt line speed LREAL When Enable turns to True
(m/min) 0)
i 0~65535 When Enable t to Tl
uiTensionTargetvalue Tension command UINT en Enable turns to True
value (N) (0)
uiTensionTargetValue = Zero speed tension 0~65535 When Enable turns to True
UINT
_AtZeroSpeed value (N) (0)
0~100 When Enable turns to True
tPID_Targetvalue D tArget value o pea
(%) (50.0)
i i .0~ . When Enable t to Tl
IPID Gain P st Tension PID P gain LREAL 0.0~1000.0 en Enable turns to True
- - - 1(%) (50.0)
i .0~500. When Enable t to Tl
IrPID Time | 1st .TenS|on. I.DID | LREAL 0.0~500.0 en Enable turns to True
- - integration time 1 (1.0)
i i 0.0~1000.0 When Enable t to Tl
IrPID Gain P 2nd Tension PID P gain LREAL en Enable turns to True
- - - 2(%) (50.0)
i .0~500. When Enable t to Tl
IPID Time | 2nd ?I'ensnon. I.DID | LREAL 0.0~500.0 en Enable turns to True
- - integration time 2 (1.0)
bPID_OutputNegative = Tension PID output BOOL True/False (False) When Enable turns to True

*Note: When the bPID_OutputNegativePolarity is False, the PID output is positive.

e Outputs
Name Function Data Type Setting Value (Default
Value)
bBusy True when the. instruction is BOOL True/False (False)
running.
bError True when an error occurs. BOOL True/False (False)
Record the error code when an
DML _ERROR
ErrorlD error occurs. Refer to Appendix for =~ DML_ERROR* -
e (DML _NO_ERROR)
error code descriptions.
IrLineSpeedValue_read Read the current line speed. LREAL E#E% 0 (0)
uiTensionTargetValue_read Read the current roll diameter. UINT E#5% 0 (0)
IrCurrentRollDiameter_read | Read the tension command value. LREAL 1E#EL 0 (0)

*Note: DMC_ERROR: Enumeration (Enum)

u Output Update Timing
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Name Timing for shifting to True Timing for shifting to False
bBusy »  When bExecute turns to TRUE. o When bError turns to True.
bError «  When an error occurs in the

execution conditions or input » When bExecute turns to False.
ErrorlD values for the instruction. (Error (Error Code is cleared)

code is recorded in ErroriD).

Continuous update when bBusy is «  Stop updating when bBusy is

IrLineSpeedValue_read True. False.

Continuous update when bBusy is «  Stop updating when bBusy is

uiTensionTargetValue_read True. False.

IrCurrentRollDiameter_read Continuous update when bBusy is «  Stop updating when bBusy is

True. False.

e Timing Diagram
bExecute

bBusy |

bError
e Inputs/Outputs
‘ Name ‘ Function Data Type ‘ Setting Value ‘ Timing to Take Effect

Specify the When bExecute turns to True and

AXIS_REF_DML* AXIS_REF_DML

axis.

Axis bBusy is False

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

e Function

n his function is only available when DL_ MotionControlLight is V1.2.0.0 or later.
n This instruction is an industry function block that activates tension control.

n If you perform this function, you need to change the axis status to Standstill, and if the function is
successfully run, the axis status will be changed to Continuous.

n This instruction is only supported by Delta MH300 with EtherCAT (CMM-EC02) communication card.

n The way to set the bPID_OutputNegativePolarity can be given back by tension according to the
different needs of customers. Refer to the following table below to select the appropriate method:

Name Loose 0~100% Tight Tight 0~100% Loose
Wind Positive output Negative output
Unwind Negative output Positive output

° Troubleshooting

m  When an error occurs in the execution of the instruction, bError will change to True. To confirm the
current error state, see the Error Code in ErrorID.

. Example

m  Example 1: This example shows how to use the TensionCloselLoop_SpeedMode (Tension closed-loop
control, speed mode) mode. Refer to the following device architecture:
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Pitch Roller

O
B3-E
Motor

B3-E
Driver

Ether CAT

Sensor

A4

AX-3
PLC

m  Sensor Wiring Diagram

MH300

ACM
AVI

Shielding

R2R_Configuration Parameters

MH300
Inverter

Name

Value

Description

TensionCtriIMode

TensionCloselLoop_SpeedMode

Set the tension closed-loop speed
mode

A (uiGearRatio_WindingSide)

200

Set the mechanical gears on the
winding side A

B (uiGearRatio_MotorSide)

100

Set the mechanical gears on the
motor side B

LineSpeedSource

R2R_Run_lIrLineSpeedValue

Set the line speed source to the
function block
R2R_Run.IrLineSpeedValue

IrLineSpeedMax 500 Maximum line speed
The hardware signal is the return
PID_TargetSource AVI voltage signal of the swing rod of
the tractor (Pitch roller)
m  R2R_RollDiameter Parameters
Name Value Description
RollDiameterSource LineSpeed Set the roll diameter source to line
speed
IrRollDiameterStart 82 Set the current roll diameter
IrRollDiameterMax 6000 Set the maximum roll diameter
IrRolIDiameterMin 80 Set the minimum roll diameter
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Material ThicknessUnit millimeter Material thickness multiple
IrMaterialThickness 0.001 Material thickness
m  R2R_Run Parameters
Name Value Description
IrPID_TargetValue 60 PID target value (%)
IrPID_Gain_P_1st 5 Tension PID P gain 1(%)
IrPID_Time_|_1st 20 Tension PID | integration time 1
= MH300 Parameters
Name Value Description
03-28 0 Select AVI terminal input
03-29 1 Select ACI terminal input
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m  Tension closed-loop speed mode program

R2R_Configuration_ 0

R2R_Configuration

DML_Drive_ETC_Delta_MH300_VL —Axis

—|bExecute

R2R_TENSION_CTRL_MODE.LineSpeedCloseLoop_SpeedMode —TensionCrrlMode

R2R_LINE_SPEED_SOURCE.R2R_Run_lrLi

—{WindindMode
200 —{uiGearRatio_WindingSide
100 —{uiGearRatio_MotorSide
lue —|1 1.

R2R_PID_TARGER_S

—|Linespeedsource
500 —{lrlineSpeedMax
=~{lrTensionTargetMax
—|TensionTargetSource

—TensionT . At o

OURCE.AVI —|PID_TargetSource
={PID_FeedbackSource
—|PID_AdaptabilityReferenceSource
—|LxPID_OutputPositivelimit
—{1rPID_OutputNegativelimit
—~{lrForwardSpeedLimit
—|LrReverseSpeedLimit

ENO|
bDone
bBusy

bError
ErroriD

R2R_RollDiameter_0

RZR_RollDiameter
EN - ENO—
DML_Drive_ETC_Delta MH300_VL —SjAxis bDone [~
—|bExecute bBusy
R2R_ROLL_DIAMETER_SOURCE.LineSpeed —RollDiameterSource bError —
—|1rRollDiameterStart ErrorID
600 —{1rRollDiameterMax
80 —|1rRollDiamecerMin
—|uiPulsePerRevolution
—{uiRoundPerLayer
R2R_MATERIAL_THICKNESS_UNIT.millimeter —|MaterialThicknessUnit
0.001 —1rMaterialThickness
—{1rRollDiamecerFilterTime
R2R_Run_0
R2R_Run

EN

DML _Drive ETC_Delta MH300_VL —SjAxis

—|bEnable

ENO—

v

bError -

Errorl

D

SM_Drive EIC_Delta_ASDA_B3.fActVelocity —|lrLineSpeedValue

—{uiTensionTargetValue

60 —|LrPID_TargetValue
5 —|1rPID_Gain P_lst
20 —|1rPID_Time I_list

uiTensionTargetValue AtZeroSpeed

lrLineSpeedValue_read
uiTensionTargetValue read
1rCurrentRollDiameter read—

—{1zPID_Gain_P_2nd
—1zPID_Time I_2nd
—bPID_CutputNegativePolarity

MC_Power_0 MC_Jog_0
MC_Power MC_Jog
EN EN EN ENO—

SM_Drive_ETC_Delta_ASDA_B3 —SjAxis Status [~ SM_Drive_ETC_Delta_ASDA_B3 —Hjaxis Busy —
—|Enable bRegulatorRealState [~ JogF d C: ted -
—|bRegulatoron bDriveStartRealState [~ —|JogBackward Error —
—{bDrivestart Busy —{Velocity ErrorId—

Error - —{Acceleration

ErrorID —|Deceleration

—|Jerk

Set the R2R_Configuration, R2R_RollDiameter,
above table.

Starting sequence: start the R2R_Configuration, R2R_RollDiameter, and then start the
R2R_Run.

After the tension function is activated, start the feeding axis, and the line speed source of MH300
runs according to the line speed fed back by the feeding axis.

and R2R_Run parameters according to the
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m  Example 2: This example shows how to use the TensionCloselLoop_TorqueMode (Tension closed-loop,
torque mode) mode. Refer to the following device architecture:

E—
\ Encoder
@ A E B Moter

Load Cell

HM300
,}o:\))lfg, Ether CAT inverter |
m  Load Cell Wiring Diagram.
MH300
Load Cell
ACM ovV~10Vv
AVI
Shielding
m  EMM-PGO1L Wiring Diagram
EMM-PGO1L Encoder
PG1
A1 A
A2 A
B2 B
B2 B
m  R2R_Configuration Parameters
Name Value Description
TensionCtriMode TensionCloseLoop_TorqueMode rsnz[dtze tension closed-loop torque
A (uiGearRatio_WindingSide) 200 S_et the m'echanlcal gears on the
winding side A
B (uiGearRatio_MotorSide) 100 Set the mechanical gears on the
- motor side B
IrLineSpeedMax 500 Maximum line speed
IrTensionTargetMax 350 Maximum tension value (N)

The hardware signal is the Load
PID_TargetSource AVI Cell voltage signal of the tractor
(Pitch roller).

m  R2R_RollDiameter Parameters
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Name Value Description
RollDiameterSource LineSpeed Set the roll diameter source to line
speed
IrRolIDiameterStart 82 Set the current roll diameter
IrRolIDiameterMax 6000 Set the maximum roll diameter
IrRollIDiameterMin 80 Set the minimum roll diameter
MaterialThicknessUnit millimeter Material thickness multiple
IrMaterialThickness 0.001 Material thickness
m  R2R_Run Parameters
Name Value Description
uiTensionTargetValue 118 Tension command value (N)
uiTensionTargetValue_AtZeroSpeed 20 Zero speed tension value (N)
IrPID_TargetValue 50 PID target value (%)
IrPID_Gain_P_1st 1 Tension PID P gain 1(%)
IrPID_Time_|_1st 20 Tension PID | integration time 1
m  Motor Settings Encoder Settings
Name Value Description
Encoder Type Selection ABZ Pulse Select the encoder type
Encoder Pulses Per Revolution 1024 Number of pulses per revolution of the

Encoder Input Type Setting

n  HM300 Parameters

FWD A Leads B

encoder
Set the encoder input type

Name Value Description
03-28 0 Select AVI terminal input
10-16 0 Pulse input type setting
10-17 1 Electronic gears A
10-18 1 Electronic gears B
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m  Tension closed-loop torque mode program

1 R2R_Configuration_0
TRUE R2R Configuration
i EN - ENO——
DML_Drive_ETC_Delta_MH300_VL —axis bDone —
—|bExecute bBusy [~
R2R_TENSION_CTRL_MODE.TensionCloselcop_TorgqueMode —TensionCtrlMode bError —
—|WindindMode ErrorID

200 —{uiGearRatio_WindingSide

100 —{uiGearRatio MotorSide
—1lrEncoderPulsePerMeter
—|LineSpeedSource

500 —1lrLineSpeedMax

350 —{1rTensionTargetMax

—TensionTargetSource

—TensionTargetSource_ AtZeroSpeed

R2R_PID_TARGER_SOURCE.AVI —PID TargetSource

—|PID_FeedbackSource

—|PID_ARdaptabilityReferenceSource

—1rPID OutputPositivelimit

—1rPID OutputNegativelimit

100 —]1rTorqueModeForwardSpeedlimit

100 —1rTorqueModeReverseSpeedlimit

2 R2R_RollDiameter 0
TRUE R2R RollDiameter
—— | EN ENO——
DML _Drive ETC_Delta MH300_VL —Anxis bDone [~
—|bExecute bBusy [~
R2R_ROLL_DIAMETER_SOURCE.LineSpeed —|RollDiameterSource bError -
82 —lrRollDiameterStart ErrorID -

6000 —jlrRollDiameterMax
80 —lrRollDiameterMin
—{uiPulsePerRevolution
—uiRoundPerLayer
R2R_MATERIAL THICKNESS_UNIT.millimeter —MaterialThicknessUnit
0.001 —jlrMaterialThickness
—(1rRollDiameterFilterTime

3 RZR_Run_0
TRUE R2R Run
i EN B ENO——
DML_Drive ETC_Delta MH300_VL —Saxis bBusy -
—|bEnable bError [~
—1lrLineSpeedValue ErrorID
118 —{uiTensionTargetValue lrLineSpeedValue_read
20 —juiTensionTargetValue AtZeroSpeed uiTensionTargetValue_ read —
60 —|1rPID TargetValue lrCurrentRollDiameter_ read |~

S —1rPID Gain_P 1st
20 —1rPID Time I 1st
—{1rPID_Gain_P 2nd
1rPID Time I 2nd
—|bPID_OutputNegativePolarity

[ Set the R2R_Configuration, R2R_RollDiameter, and R2R_Run parameters according to the

above table.

] Starting sequence: start the R2R_Configuration, R2R_RollDiameter, and then start the
R2R_Run.

n After the tension function is activated, it will run according to the tension value of the function
block.
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m  Example 3: This example shows how to use the TensionOpenLoop_TorqueMode (Tension ope-loop,
torque mode) mode. Refer to the following device architecture:

@ A E B Motor Encoder

HM300 |
AX-3 Ether CAT Inverter
PLC
ms  EMM-PGO1L Wiring Diagram
EMM-PGO1L Encoder

PG1

A1 A

A2 A

B2 B

B2 B

m  R2R_Configuration Parameters
Name Value Description
TensionCtriMode TensionOpenLoop_TorqueMode rsnz[dtze tension open-loop torque
A (uiGearRatio_WindingSide) 200 S_et the m'echamcal gears on the
winding side A
B (uiGearRatio_ MotorSide) 100 Set the 'mechanlcal gears on the
motor side B

LineSpeedSource R2R_Run_lIrLineSpeedValue Line speed input source
IrLineSpeedMax 500 Maximum line speed
IrTensionTargetMax 350 Maximum tension value (N)
TensionTargetSource R2R_Run_uiTensionTargetValue | Select the tension command source
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m  R2R_RollDiameter Parameters
Name Value Description
RollDiameterSource LineSpeed Set the roll diameter source to line
speed
IrRollDiameterStart 82 Set the current roll diameter
IrRolIDiameterMax 6000 Set the maximum roll diameter
IrRollIDiameterMin 80 Set the minimum roll diameter
MaterialThicknessUnit millimeter Material thickness multiple
IrMaterialThickness 0.001 Material thickness
m  R2R_Run Parameters
Name Value Description
uiTensionTargetValue 118 Tension command value (N)
uiTensionTargetValue_AtZeroSpeed 20 Zero speed tension value (N)
IrPID_TargetValue 50 PID target value (%)
IrPID_Gain_P_1st 50 Tension PID P gain 1(%)
IrPID_Time_|_1st 1 Tension PID | integration time 1
m  Motor Settings Encoder Settings
Name Value Description
Encoder Type Selection ABZ Pulse Select the encoder type
Encoder Pulses Per Revolution 1024 Number of pulses per revolution of the

encoder

Encoder Input Type Setting

FWD A Leads B

Set the encoder input type

m HM300 Parameters

Name Value Description
10-16 0 Pulse input type setting
10-17 1 Electronic gears A
10-18 1 Electronic gears B

m  Tension open-loop torque mode program
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1rPID Gain P 2nd
1rPID _Time_I_2nd

bPID OutputNegativePolarity

n

above table.
| ]

R2R_Run.
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RZR_Configuration_0
TRUE R2R Configuration
{1 EN ENO[——
DML _Drive ETC Delta_MH300_VL —Anxis bDone [~
=|bExecute bBusy
R2R_TENSION_CTRL_MODE.TensionCpenLoop_TorqueMode —TensionCtrlMode bError [~
—|WindindMode ErrorID
200 —juiGearRatio_WindingSide
100 —juiGearRatio_MotorSide
—1rEncoderPulsePerMeter
R2R_LINE_SPEED_SOURCE.R2R_Run_lrLineSpeedValue —LineSpeedSource
500 —jlrLineSpeedMax
350 —1rTensionTargetMax
R2R_TENSION TARGET_SOURCE.R2ZR Run_uiTensionTargetValue —TensionTargetSource
—|TensionTargetSource AtZeroSpeed
—{PID_TargetSource
—{PID_FeedbackSource
—{PID AdaptabilityReferenceSource
—{1rPID OutputPositiveLimit
—{1rPID OQutputNegativeLimit
100 —{1rTorqueModeForwardSpeedlimit
100 —]1rTorqueModeReverseSpeedlimit
R2R_RollDiameter_ 0
TRUE R2R RollDiameter
11 EN ENO[——
DML_Drive_ETC_Delta_MH300 VL —jAxis bDone —
—|bExecute bBusy —
R2R_ROLL_DIAMETER_SOURCE.LineSpeed —RollDiameterSource bError —
82 —j1rRollDiameterStart ErrorlD -
6000 —{1rRollDiameterMax
80 —1rRollDiameterMin
—(uiPulsePerRevolution
—|uiRoundPerLayer
R2R_MATERIAL THICKNESS UNIT.millimeter —|MaterialThicknessUnit
0.001 —{1lrMaterialThickness
—{1rRollDiameterFilterTime
R2R_Run_0
TRUE R2R Run
1 [ EN - ENO——
DML Drive ETC Delta MH300 VL —HAxis bBusy I~
—|bEnable bError -
—11rLineSpeedValue ErroriID
118 —uiTensionTargetValue lrLineSpeedValue_read —
20 —juiTensionTargetValue AtZeroSpeed uiTensionTargetValue_ read —
20 —1rPID _TargetValue 1rCurrentRollDiameter_ read —
50 —1rPID_Gain_P_1lst
1—1rPID Time I 1st

Set the R2R_Configuration, R2R_RollDiameter, and R2R_Run parameters according to the
Starting sequence: start the R2R_Configuration, R2R_RollDiameter, and then start the

After the tension function is activated, it will run according to the tension value of the function

block. The line speed can be set by R2R_Run.IrLinSpeedValue to match the speed of the

discharge axis.
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2.4 Industry-Specific Instructions
2.41 Servo Press Instruction

2411 DFC_SP_DegreeToHeight
° Supported Devices: AX-308E, AX-8

Servo Press industry-specific input crankshaft length, connecting rod length and crankshaft angle, and the
corresponding slider height are obtained by this Function. In motion control, the current height of the slider can be
calculated from the current crankshaft angle, crankshaft length, and connecting rod length. When an invalid value
is entered, the value 0 is returned.

FB/FC Instruction Graphic Expression ST Language
DFC SF DegreeToHeight _parameter : =
1EN ENC | DFC_SP_DegreeToHeight(
FB DFC_SP_DegreeToHeigh | JyachParameters MachParameters: =
{1rDegree _parameter, IrDegree: =
_parameter);

*Note: If the input parameter range is invalid, the value of O will be output, indicating that no calculation will
be performed.
Valid Input Range:

MachParameters.IrLLength > (2 * MachParameters.IrRLength)
0 <= IrDegree <= 360

. Inputs
Setting ..
Name Function Data Type Value Timing to Take
Effect
(Default)
ServoPress machine Reference
MachParameters electromechanical DMC_SP_MACHINE_PAR - -
parameters AMETERS™
The degree of the slave When Execute
axis o e turns to True
IrDegree LREAL Positive(0) and Busy state
is False
*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308
*Note2: DMC_SP_MACHINE_PARAMETERS
Name Function Data Type Setting Value
IrRLength Crank length (unit: mm), LREAL Positive
provided by machine maker
IrLLength Link length (unit: mm), LREAL IrLLength > (2 *
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provided by machine maker IrRLength)
Virtual master-axis's SPM. (six
Ir'SPMsys times IrSPMsys is equal to the LREAL Positive
unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
° Outputs
Name Function Data Type Output Range (Default Value)
IrHeight The height of slider. LREAL"™ 0 < IrHeight < 2*IrRLength

*Note1: LREAL Range:

Negative values: between -1.7976931348623157E+308 and -4.9406564584124654E-324

Zero: 0

Positive values: between 4.9406564584124654E-324 and 1.7976931348623157E+308

s Output Update Timing

Name

Timing for shifting to True

® Timing Diagram

° Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
° Function
n Input MachParameters, and IrDegree. The function block will calculate out Slider Height (IrHeight).
= In this case, invalid values are set, IrHeight will keep output 0.

n Schematic diagram:
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L(IrLLength)

Slider Block

Height(IrHeight)

. Troubleshooting

° Sample Program

Setup MachParameters.IrRLength = 50mm, MachParameters.IrLLength = 120mm, and IrDegree = 50, after
that function will return IrHeight =88.4 (88.416296732977969).

DFC_SP_DegreeToHeight

Degree_input

G:{i"[..'at.MachE'aramer.ers —MachParameters

lrDegree

5liderHeight_output

B8

4
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2.41.2 DFC_SP_HeightToDegree
° Supported Devices: AX-308E, AX-8

A dedicated FB for the Servo Press industry, the user inputs the mechanical-related information (crankshaft
length, connecting rod length, slider height) and uses this Function to obtain the corresponding angle (0 ~ 180); if
the position has passed the bottom dead center (BDC, Bottom Dead Center), you can do your own mirroring
(360.0 - return value). When an illegal parameter (ex: less than 0) is input, the angle cannot be obtained, and 0 is
returned at this time.

FB/FC Instruction Graphic Expression ST Language
DFC_SP_HeightToDegree _parameter : =
EN ENC DFC_SP_HeightToDegree(
FB | DFC_SP_HeightToDegree | |MachParameters MachParameters: =
lrHeight _parameter,
IrHeight: = _parameter)

*Note: Valid Input Range:
MachParameters.IrLLength > (2 * MachParameters.IrRLength)
0 <= IrHeight <= (2 * MachParameters.IrRLength)

. Inputs

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

ServoPress
MachParameter machine ReferenceDMC_SP_MACHIME_PARAMETERS®
s electromechanica 3 i i
| parameters
IrHeight The h.eight of LREAL" Positive* i
slider 2

*Note1: LREAL Range:
Positive values: Between -1.7976931348623157E+308 and -4.9406564584124654E-324
Zero: 0
Negative values: Between 4.9406564584124654E-324 and 1.7976931348623157E+308
*Note2: IrHeightValid Input Range:
0 ~ (2 * rfMachParameters.IrRLength)

*Note3: DMC_SP_MACHINE_PARAMETERS

Name Function Data Type Setting Value
IrRLength Crank length (unit: mm), provided by LREAL Positive
machine maker
IrLLength Link length (unit: mm), provided by LREAL IrLLength > (2 *
machine maker IrRLength)
Ir'SPMsys Virtual master-axis’s SPM. (six times LREAL Positive

Ir'SPMsys is equal to the unit deg/sec)

IrGearRatio Reduction gear ratio LREAL Positive
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IrRPMmotor Max RPM of the motor LREAL Positive
[ ) Output
Name Function Data Type Output Range (Default Value)
s Output Update Timing
Name Timing for shifting to True Timing for shifting to False
[ ]

Timing Diagram

Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Function

m  Input MachParameters, and IrHeight, then the function will calculate out IrDegree.

m  This function will be used on key points generation related function blocks for Servo Press application
(e.g., DMC_SP_CamCrankCurve, DMC_SP_CamLinkCurve, DMC_SP_CamCoinCurve, etc).

m  Input valid range MachParameters.IrRLength, MachParameters.IrLLegnth, and IrHeight, then the
function will calculate out IrDegree. In this case, invalid values are set, this function will keep returning
0.

m  Schematic diagram:

494



AX-Series Motion Controller Instructions Manual Chapter 2

L(IrLLength)

Slider Block

Height(IrHeight)

. Troubleshooting

° Sample Program

Set up MachParameters.IrRLength = 50.0mm, MachParameters.IrLLength = 120.0mm, and IrHeight =
88.=mm. The function will return IrDegree = 50.9°(50.859.....).

GVL.stMachParameters

SliderHeight_input Ba

lrHeight

DFC_SP_HeightToDegree
MachParameters Degree_putput 0.9 »
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2.41.3 DMC_SP_CamCoinCurve

Supported Devices: AX-308E, AX-8

Servo Press industry-specific FB, generates cam key point information according to the imprint curve algorithm
and generates an electronic cam table through DMC_SP_CamCurveWriteFunction block. Users can use the

electronic cam table for Servo Press processing.

FB/FC Instruction

Graphic Expression

ST Language

DMC 5P CamCoinCurve
EN - ENO
bExecute bDone
MachParameters bEBusy
lrHeightS5tart bError
lrHeightEnd dwErrorID
1rTlpercent lrMasterPoint
FB DMC_SP_CamCoinCruve | {1rT2percent 1lrSlevePoint
1rT3sec CamCurveType
lrT4percent bVelEnable
1rVelWValue
bAccEnable
lrAccValue
wWWriteimount

DMC_SP_CamCoinCurve(
bExecute: =
_parameter,
MachParameters: =
_parameter,
IrHeightStart: =
_parameter,
IrHeightEnd: =
_parameter,
IrT1percent: =
_parameter,
IrT2percent: =
_parameter,
IrT3sec: =
_parameter,
IrT4percent: =
_parameter,
bDone=>
_parameter,
bBusy=>
_parameter,
bError=>
_parameter,
dwError|D=>
_parameter,
IrMasterPoint=>
_parameter,
IrSlavePoint=>
_parameter,
CamCurveType=>
_parameter,
bVelEnable=>
_parameter,
IrVelValue=>
_parameter,
bAccEnable=>
_parameter,
IrAccValue=>
_parameter,
wWriteAmount=>
_parameter);

Inputs
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. Setting Range Timing to Take
Name Function Data Type (Default) Effect
Run the function
bExecute block control bit BOOL False/True (False) -
S;r;g:?i:]eess Reference bBusy=FALSE &
MachParameters electromechanical DMC_SP_MACHIM - bExecute is at
E_PARAMETERS™ rising-edge
parameters
Process start Positive (0) bBusy=FALSE &
IrHeightStart position - the height LREAL™ [Range] 0< . bExecute is at
of slider IrHeightStart < (2 rising-edge
IrRLength)
Process end Positive (0) bBusy=FALSE &
IrHeigthEnd position — the LREAL" [Range]0< = 1 pexecute is at
height of slider IrHeightStart < (2 rising-edge
IrRLength)
Positive (0) bBusy=FALSE &
IrT1percent i per:i:;r;tage of LREAL™ [Range] 0 < bExecute is at
IrT1percent < 100 rising-edge
Positive (0) bBusy=FALSE &
IrT2percent T2 per:i:renr;tage of LREAL™ [Range] 0 < bExecute is at
IrT2percent < 100 rising-edge
Positive(0)
[Range] 0 < bBusy=FALSE &
IrT3sec T3 seconds LREAL™ IrT3Ssec < bExecute is at
(60/MachParamete rising-edge
rs.IrSPMsys)
Positive(0) bBusy=FALSE &
IrT4percent T4 pert‘i:;';tage of LREAL" [Range] 0 < bExecute is at
IrT4percent < 100 rising-edge
*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584 124654E-324
Zero: 0

Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

*Note2: DMC_SP_MACHINE_PARAMETERS
Name Function Data Type Setting Value
IrRLength Crank Iepgth (unit: mm), provided LREAL Positive
by machine maker
Link length (unit: mm), provided IrLLength > (2 *
IrLLength by machine maker LREAL IrRLength)
Virtual master-axis's SPM. (six
IrSPMsys times IrSPMsys is equal to the LREAL Positive
unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
o Outputs
Name Function Data Type Output Range (Default ‘
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Value)

Status when FB finish

FB

bDone generating coin key-points BOOL False/True (False)
Status when FB is busy to
bBusy generate key-points BOOL False/True (False)
Status when FB has
bError problems generating key- BOOL False/True (False)
points
Error Code when running the -
dwErrorlD DWORD 16#00000000~16#FFFF

FFFF(16#00000000)

IrMasterPoint

Master positions for
DMC_SP_CamCurveWrite

[0..63] LREAL Array

0.0 ~ 360.0(0.0)

Slave positions for

IrSlavePoint DMC SP CamCurveWrite [0..63] LREAL Array 0.0 ~ 360.0(0.0)
Key point to key point cruve [0..62]
CamCurveType type for DMC_CamCurveTyp 0 ~ 9%(0)
DMC_SP_CamCurveWrite e Array
Velocity Enable
bVelEnable Configurations for [0..63] BOOL Array TRUE/FALSE (FALSE)
DMC_SP_CamCurveWrite
Velocity Value for
IrVelValue DMC SP CamCurveWrite [0..63] LREAL Array LREAL"(0)
Acceleration Eanble
bAccEnable Configurations for [0..63] BOOL Array TRUE/FALSE (FALSE)
DMC_SP_CamCurveWrite
Accerleration Value for
IrAccValue DMC SP CamCurveWrite [0..63] LREAL Array LREAL™(0)
Key Point write amount for
wWriteAmount DMC SP CamCurveWrite WORD 0~64(0)
*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values : 4.9406564584124654E-324 to 1.7976931348623157E+308
*Note2: Curve Type (0 ~9)
Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)
Basic Sine (3)
Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline(9)
m  Output Update Timing
Name Timing for shifting to True Timing for shifting to False
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- ) » bExecute=FALSE
bDone bExecut.e—TRUE + FB finish curve key points . bExecute=TRUE + FB is Error
generation
bExecute=TRUE + FB is busy
] ] * bExecute=FALSE
bBusy EEI):]et:Ute—TRUE + FB is generating curve key o bExecute=TRUE + FB is error
bExecute=TRUE + FB is done
e bExecute=FALSE
bError bExecute=TURE + FB raise error code(non-zero) e bExecute=TRUE + FB is busy
bExecute=TRUE + FB is done

° Timing Diagram

Execute |

Dane

Busy

Error

e Inputs/Outputs

Name

Function Data Type Setting Value

Timing to Take Effect

e Function

To generate key-points information for Servo Press coin mode, the data should be entered into

DMC_SP_CamCurveWrite.

Invoke DMC_SP_CamCurveWrite to generate and write ECAM table after this FB is done.

Coin Curve Setup Page:

O S

T3 (Stop Time )

Y S

Height End

1
1
1
1
1
1
1
|
1
'
1
1
|
|

1
|
|
1
'
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e Troubleshooting

When error happens, bError will be True and dwErrorID will show non-zero. Refer to the following table for
your next step.

Error Code | Description Contents Corrective Action
0 No Error - -
) Check if these values are within the range
Invallq Invalid electromechanical + MachParameters.IrRLength
1 machine
parameters were set « MachParameters.IrLLength
parameters
« MachParameters.IrSPMsys
S ) ] Check if the values are within the range
2 Ln\{aI':ctj slider Incorre;:t range of slider height . IrHeightStart
©I9 was se «  IrHeightEnd
Check if the values are within the range
. Invalid time percentage was set + IrT1percent
Invalid time .
3 ercentade (0% or sum of time percentage « IrT2percent
P 9 exceeds 100%) o IrT3sec
o IrT4percent

e Sample Program

n Set MachParameters.IrLlength=900, MachParameters IrRlength=300, IrHightStart=400,
IrHightEnd=120, IrT1_percent=20, rT2_percent=35 IrT3_StopTime=1, IrT4_percent=10
u Set bExecute from False to True to trigger curve key-points calculation. Once calculation completes,

bDone will be True, and generate related key-points array.

DMC_SP_CamCoinCurve

GVL.bhction(1] IEEEE—|bExecute

GVL.stMachParameters —MachPATAmSTErs
CoinMode_lrHeightStart [ 400 1rHieightStarc

CoinMode lrHeightEnd 120 —{1rHeightEnd
CoinMode_lrTlpercent a0 —1rTipercent
CoinMode_lrTZpercent [ 35 F1rTzpercent

CoinMode lrT3stoprims [

CoinMode_lrT4percent 10 |— 1rTdpercent

1 1irT32ec

DMC SP CamCoinCurve

bDone [~ GVL.bModeDone
bEusy f= GVL.bMadsBusy
bError = GVL.bModeError I

dwErrorID |- GVL.dwModeErrorID [ o |
lrMasterPoint
1rslavePoint
CamCurveType
EVelEnable
lzVelValue
bAccEnable
lrhccValue
wiriteAmount [ GVL.whWriteAmount [ € |

GVL.LrMasterPoint
GVL:lrSlavePoint
GVL.CamCurveType
GVL.bSlaveVelEnable
GVL.lrSlaveVel
GVL.bSlaveAccEnable
GVL.lrSlaveics
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2.41.4 DMC_SP_CamCrankCurve

° Supported Devices: AX-308E, AX-8

Servo Press industry-specific FB, generates cam key point information according to the crankshaft curve
algorithm, and generates an electronic cam table through DMC_SP_CamCurveWrite FB. Users can use the
electronic cam table for Servo Press processing.

FB/FC Instruction Graphic Expression ST Language
DMC_SP_CamCrankCurve(
bExecute: = _parameter,
bDone=> _parameter,
bBusy=> _parameter,
DMC_SP_CamCrankCurve bError=> _parameter’
< bExecute bDone dwErrorlD=>
bBusy _parameter,
bError IrMasterPoint=>
dwErrorID _parameter,
lrMasterPoint IrSlavePoint=>
lr5lavePoint —parameter,
FB DMC_SP_CamCrankCurve CamCurveType=>
CamCurveType
bVelEnable | | —oromoe
bVelEnable=>
1rvelValue _parameter,
bAccEnable IrVelValue=>
lraccValue _parameter,
whiriteAmount bAccEnable=>
_parameter,
IrAccValue=>
_parameter,
wWriteAmount=>
_parameter);
[ Inputs
. Setting Range Timing to Take
Name Function Data Type (Default) Effect
Run the function
bExecute block control bit BOOL False/True (False) -
[ ) Outputs
R Defaul
Name Function Data Type Output Range (Default
Value)
bDone Status when FB finish BOOL False/True (False)
generating coin key-points
bBusy Status when FB is busy to BOOL False/True (False)
generate key-points
Status when FB has
bError problems generating key- BOOL False/True (False)
points
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dwErrorID Error Code when running FB DWORD DWORD(0)
. Master positions for -
IrMasterPoint DMC_SP_CamCurveWrite [0..63] LREAL Array 0.0 ~ 360.0(0.0)
. Slave positions for -
IrSlavePoint DMC_SP_CamCurveWrite [0..63] LREAL Array 0.0 ~ 360.0(0.0)
Key point to key point curve [0..62]
CamCurveType type for DMC_CamCurveType 0 ~ 9*2(0)
DMC_SP_CamCurveWrite Array
Velocity Enable
bVelEnable Configurations for [0..63] BOOL Array TRUE/FALSE (FALSE)
DMC_SP_CamCurveWrite
InVelValue Velocity Value for [0..63] LREAL Array LREAL*'(0)
DMC_SP_CamCurveWrite -
Acceleration Eanble
bAccEnable Configurations for [0..63] BOOL Array TRUE/FALSE (FALSE)
DMC_SP_CamCurveWrite
Accerleration Value for *1
IrAccValue DMC_SP_CamCurveWrite [0..63] LREAL Array LREAL*'(0)
. Key Point write amount for -
wWriteAmount DMC_SP_CamCurveWrite WORD 0~64(0)
*Note1: LREAL Range:

Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324

Zero: 0

Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

*Note2: Curve Type (0 ~9)
Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)
Basic Sine (3)
Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline (9)
s Output Update Timing
Name Timing for shifting to True Timing for shifting to False
»  When bExecute turns to
False.
- - If bExecute is False and bDone
bDone Ef;igﬁfs_;—;ifa;:f finish curve turns tp True,' then bDone turns to
False immediately after
maintaining the True state for one
scan cycle.
bExecute=TRUE + FB is «  When bDone turns to True
bBusy generating curve key points When bError turns to True
bError bExecute=TURE + FB raise error When bExecute turns to False.
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‘ code(non-zero)

e Timing Diagram

Execute

Dane

Bansy

Error

Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take Effect

Function

To generate KeyPoint for DMC_CamKeyPointWrite FB, the Slider move from TDC to BDC.

Troubleshooting

Error Description Contents Corrective Action
Code
0 No Error - -
e Sample Program

Input refMachParameters.IrRLength, refMachParameters.IrLLength (Link > 2* Crank).
Set bExecute to True.

Wait bDone to change to True. The FB will create Key points data.
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DMC_SP_CamCrankCurve_0

Ll

GVL.bExecute | ERER—bExecute

DMC_SP_CamCrankCurve

lrslavePoint

bslaveAccEnable

bDone ~ GVL.bDone

bBusy = GVL.bBusy
bError p= GVL.bError

dwErrorID [ GVL.dwErrorID II]

lrMasterPoint |- GVL.lrMasterPoint

GVL.lrSlavePoint

bslaveVelEnable [~ GVL.bSlaveAccEnable
lrslaveVel [~ GVL.1lrSlavevVel

GVL.bSlaveAccEnable

lrSlaveAcc | GVL.lxrSlaveAcc
CamCurveType [~ GVL.CamCurveType
wiWriteAmount —GVL.wWriteAmount [ 2 |
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2415 DMC_SP_CamCurveWrite

° Supported Devices: AX-308E, AX-8

Servo Press industry-specific Function block, the purpose is to generate an electronic cam table according to the
input key point information, and calculate the SPM upper limit value and the Master Axis speed according to the
user input motor speed and gear ratio. At the same time, it provides a function of detecting curve reversal. Once
a reversal is detected, a warning will appear to prevent the curve from reversing after processing.

FB/FC Instruction Graphic Expression ST LANGUAGE
DMC_SP_CamCurveWrite(
CamTable: = _parameter,
bExecute: = _parameter,
MachParameters: =
_parameter,
IrMasterPoint: =
_parameter,
IrSlavePoint: =
_parameter,
) CamCurveType: =
DMC SP CamCurveWrite
£ - - ewol | _parameter,
CamTable bDone bVelEnable: =
bExecute bEusy _parameter,
MachParameters bError
lrMasterPoint dwErrorlD IrVelValue: = _parameter,
lrSlavePoint 1rSPMbound bAccEnable: =
FB DMC_SP_CamCurveWrite | |<*uveTyee irMasterSpeed | harameter,
EVelEnable
lrVelValue IrAccValue: = _parameter,
bhccEnable wWriteAmount: =
lrhiccValue _parameter,
WWriteAmOunt
bhetectMotionInvert bDetectMotioninvert: =
lrTolerenceQfDegree _parameter,
IrTolerenceOfDegree: =
_parameter,
bDone=> _parameter,
bBusy=> _parameter,
bError=> _parameter,
dwErrorlD=> _parameter,
Ir'SPMbound=>
_parameter,
IrMasterSpeed=>
_parameter);
e Inputs
. Setting Value _
Name Function Data Type (Default) Timing to Take Effect
Run the function block False/True Start tq run with rising-
bExecute . BOOL edge signal, only one
control bit (False) .
time.
ServoPress machine ReferenceDM bBusy=FALSE &
MachParameters electromechanical C_SP_MACH bExecute is at rising-
NE_PARAME 9
parameters TERS™ edge
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IMasterPoint | [ey-Points of masteraxis | [0.63]LREAL | 544 o) 255:5:\55 r?;in -
DMC_CamKeyPointWrite Array ’ 9
edge
IrSlavePoint Key-points of slave axis for | [0.83]LREAL | 444 1 255:5:\55 r?;in -
DMC_CamKeyPointWrite Array ’ 9
edge
Curve Type Setup for DMC_CamCur bBusy=FALSE &
~Q*2 i ising-
CamCurveType DFB_CamKeyPointWrite yveType 0~9* (0) bExecute is at rising
Array[0..62] edge
Veloc.;lty Er.1able WORD Array False/True bBusy =FA_LSE &
bVelEnable Configurations for [0..63] (False) bExecute is at rising-
DMC_CamKeyPointWrite - edge
IrVelValue Velocity Value for [0-83ILREAL || geAI*1(0) zg)l::}c/;tl‘:eﬁtsafriin -
DMC_CamKeyPointWrite Array 9
edge
Acceleration Enable bBusy=FALSE &
bAccEnable Configurations for WO{I;DSQ]r ray BOOL(FALSE) | bExecute is at rising-
DMC_CamKeyPointWrite - edge
IrAccValue Acceleration Value for [0..63] LREAL LREAL*'(0) zgz:};::‘:eAlI;SaltE r?sin -
DMC_CamKeyPointWrite Array 9
edge
Key-points write amount for bBusy=FALSE &
wWriteAmount DMC_CamKeyPointWrite WORD 2~64(0) bExecute is at rising-
edge
bDetectMotioninver | Enable detecting motion False/True bBusy=FALSE &
. ) . BOOL bExecute is at rising-
t invert functionality (False)
edge.
ITolerenceOfDeare The tolerance invert degree bBusy=FALSE &
ort 9 during motion between two LREAL 0~180(0) bExecute is at rising-
key-points edge.
*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308
*Note2: CAM Curve Types (0 ~ 9)
Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)
Basic Sine (3)
Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline (9)
*Note3: DMC_SP_MACHINE_PARAMETERS

Name Function Data Type Setting Value
IrRLength Crank length (unit: mm), provided by LREAL Positive
machine maker
IrLLength Link length(unit: mm), provided by LREAL IrLLength > (2 *
machine maker IrRLength)
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IrSPMsys Virtual master-axis's SPM. (six times LREAL Positive
IrSPMsys is equal to the unit
deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
*Note4 :  When bDetectMotionInvert is set as FALSE, IrTolerenceOfDegree will be ignored.
° Outputs
Name Function Data Type Output Range (Default
Value)
Status when FB finish writing ECAM
bDone table and calculating ECAM velocity BOOL False/True (False)
upper bound value
bBusy Status when FB is busy to write ECAM BOOL False/True (False)
table
bError Status when FB has problems writing BOOL False/True (False)
ECAM
dwErrorID Error Code when running FB DWORD DWORD(0)
IrSPMbound*2 | _PPer bound SPMvalue, based on LREAL*! LREAL(0)
input key-points
IrMasterSpeed Master axis speed(unit = deg/sec) LREAL* LREAL(0)
*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308
*Note2: Valid MachParameters.IrSPMsys should not exceed IrSPMbound value. IrSPMbound is the max
speed of the motor.
s Output Update Timing
Name Timing for shifting to True Timing for shifting to False
When bExcute turns to False
If bExecute is False and bDone
bExecute=True + FB finish ECAM | turns to True, then bDone turns to
bDone . ) .
table write False immediately after
maintaining the True state for one
scan cycle.
bBUS bExecute=True + FB is writing | * When bDone turns to True
Y ECAM table When bError turns to True
bError bExecute=True + FB raise error When bExecute turns to False.

code(non-zero)

Timing Diagram
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Execute

Done

Busy

Error

e Inputs/Outputs

Name Function Data Type Setting Value Timing to Take Effect
CamTable Specify the cam MC_CAM_REF | MC_CAM_REF bBusy=FAI'_S.E & bExecute is at
table. rising-edge.

e Function

curve into ECAM table with a specific CAM table ID.

n DMC_SP_CamCurveWrite will also calculate the upper bound SPM value. If system SPM value
exceeds the upper bound SPM, the error message will be shown. Then users should adjust the system
SPM if needed.

True and set IrTolerenceOfDegree

e Troubleshooting

Input ECAM key-points data to DMC_SP_CamCurveWrite to generate ECAM curve and write the

If Curve invert happen, DMC_SP_CamCurveWrite can detect when user set bDetectMotioninvert to

When an error happens, bError will be True and dwErrorlD will show non-zero. Refer to the following table for the

error code.
E
rror Description Contents Corrective Action
Code
0 No Error - -
Check if these values are within the
range
1 Invalid machine Invalid electromechanical . MachParameters.IrGearRatio
paramters parameters were set e MachParameters.IrRPMmotor
« MachParameters.IrSPMsys
. . Check if the values are within the
4 Exceeds supported wWriteAmount is out of range
amount of key-points range . WWriteAmount
. On-demand master axis Check if the values are within the
SPM is over motor .
5 bound SPM is over motor upper range
upper boun bound « MachParameters.IrSPMsys
Check if CAM Data Type is supported
CAM Data Type is not CAM Data Type is not
6 subported subpOrted « CamTable.byType
PP PP « CamTable.byVarType
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) ) . Check if the values are within the
7 Tolerence invert degree | Tolerence of invert degree is range
is out of range out of range . IrTolerenceOfDegree
To adjust the input values
8 Curve motion invertion | One or more motion o IrVelValue
detected invertion are found e IrAccValue
e IrTolerenceOfDegree
Errors raised by inside reference function blocks
100533 wWriteAmount out of Refer to AX3 user manual Refer to AX3 user manual
range (DMC_ERROR) (DMC_ERROR)
100534 Invalid Master value of Refer to AX3 user manual Refer to AX3 user manual
key-points (DMC_ERROR) (DMC_ERROR)
100535 Invalid acceleration Refer to AX3 user manual Refer to AX3 user manual
values of key-points (DMC_ERROR) (DMC_ERROR)
100536 Invalid acceleration Refer to AX3 user manual Refer to AX3 user manual
settings (DMC_ERROR) (DMC_ERROR)
100537 The curve type is not Refer to AX3 user manual Refer to AX3 user manual
supported (DMC_ERROR) (DMC_ERROR)
100538 Igsgiifnngrk;;izdary Refer to AX3 user manual Refer to AX3 user manual
ong (DMC_ERROR) (DMC_ERROR)
boundary condition
100539 The cam table data is Refer to AX3 user manual Refer to AX3 user manual
written by other function | (DMC_ERROR) (DMC_ERROR)

e Sample Program

m  Generate ECAM table:

For Example, Select DMC_SP_CamLinkCurve FB (or other FB, like DMC_SP_CamPulse1Curve) to

generate Key-Point Data.

DMC_5P CamLinkCurve

DMC_SP_CamLinkCurwve ﬁ
GVL.bAction[1) EENCEl—bExecute bDone = GVL.EMadeDene
GVL.stMachParameters —MachParameters bBusy = GVL.bModaBusy
LinkMode 1rHeightStart[ 110  |—lrHeightStart bError = GVL.bModeError [EREES
LinkMode lrHeightEnd lrHeightEnd dwErrorlD - GVL.dwModeErrorID [0 |
LinkMode 1rTipercent[ 30  }— lrTlpercent lrMasterFoint |~ GVL.lrMasterPoint
LinkMode 1rT2percent 1lrT2percent lrSlavePoint |~ GVL.lrSlavePoint
CamCurveType [~ GVL.CamCurveType
bVelEnable — GVL.bSlaveVelEnable
1rVelValue — GVL.1lr5laveVel
biccEnable — GVL.bSlavehccEnable
lrhccValue [~ GVL.lrSlavelce
wWriteAmount [~ GVL.wHriteAmcunt [ & |

m  After FB successfully generates key-points data, invoking DMC_SP_CamCurveWrite to write the

specific ECAM table.
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IMC 5P_CemCurveWrite

IMC 5P_CemCurveWrite

GVL.CamTable —={CanTable bDone M= GVL.bCamKeyFointWrite Done
GVL.bCamKeyPointWrite Execute m—bExecute bEusy M= GVL.bCamKeyFointWrite Busy
GVL.stMachParameters —(MachParameters bError (~ GVL.bCamKeyPointWrite_ Error
GVL.lrMasterPoint —lrMasterPoint dwErrorID — GVL.dwCamKeyPointWrite ErrorID |I|
GVL.lrSlavePoint —{lrSlavePoint 1r5FMbound [~ GVL. leSEMBound
GVL.CamCurveType —|CamCurveType lrMasterSpeed [~ GVL.lrMasterSpeed

GVL.bSlaveVelEnable — bVelEnable
GVL.1lrSlaveVel —1lrVelValue
GVL.bSlaveAccEnable —bAccEnable
GVL.lrSlavehcc —lrAccValue
GVL.wWriteAmount III— wWriteAmount
blInvertDetect m—bDetectMotionInvert
3.0 —|1rTolerenceCfDegres

m  Calculate the upper bound SPM. Check if SPM exceeds the SPM bound value.
Set Motor RPM=300, SPM = 350, GearRatio = 1.0, After DMC_SP_CamxxxCurve FB Generate Key-
points, DMC_SP_CamCurveWrite will calculate the upper bound SPM. If the input SPM exceeds the
SPM bound value, the function block will raise an error code. In this case, adjust SPM to run
DMC_SP_CamCurveWrite again.

DMC 5P CamCurvedrice

MC_SP_CamCurveRrite

GVL.CanTable =S CanTable bbone (= GVL. bCaseyPointirite_Done [EEEEEN
GVL.bCanKeyPointirite_Execuce R bExecute bBusy = GVL. bCaneyPointizite_Busy RN
GVL.stMachParameters —MachParameters bError b= GVL.bCamKeyFPointirive Error EEEEEE
GVL.lrMasterPoint —=lrMasterPoint dwErrorID = GVL.dwCanteyPointWrite_Errocll [ o
GVL.1lrSlavePoint —lrSlavePoint lrSPMbound [ GVL. lrSPMBound 338 ¥

GVL .CamCurvaType —CamCurveTyps lrMastarfpaad — GVL. leMastarSpasad 130
GVL.b5laveVelEnable —{bVelEnable
GVL.lrSlaveVel —lrVelValue
GVL.bSlavehccEnable —jbRccEnable
GVL.1lr5laveAce —{lrAccValue
GVL.wWritekmount [ 4 | —|wWriceAmount
bIovertDetect m—'bne tectHotionlnverts
3.0 —lcTolerenceliDegree

m  Curve invert Detect
Perform DMC_SP_CamCoinCurve and set Ir'SPM = 6, IrLIength = 220, IrRlength = 100, IrHightStart =
120, IrHightEnd = 25, IrT1_percent = 25, IrT2_percent = 20, IrT3_StopTime = 1, IrT4_percent = 25.

OMC_SP_CamCoinCurve

DMC SP CamCoinCurwve

GVL.bAction[1) [JEENCEE—bExecute bDone = GVL.bModeDone
GVL.=zctMachFaramecers — MachParamecers bEusy = GVL.bModeBuay
CoinMode_lrHeightStare [ 130  —{lrHeightStart bError = GVL.bMedeError [[ERECE
CoinMode lrHeightEnd[ 25 b lrHeightEnd dwErrorID ~ GVL.dwModeErrorID [ o |
CoinMode lrTlpercenc [ 28— 1rTlpercent lrMasterPoint [ GVL.lrMasterPoint
CoinMode 1xTZpercent[ 20  —lrT2percent 1rSlavePoint [~ GVL.lrSlaveFoint
CoinMode_lrT3stoptime[ 1 —{1rT3aec CamCurveType (— GVL.CamCurveType
CoinMode lrTdpercenc [ 38 |—1rTdpercent bVelEnable — GVL.b5SlaveVelEnable

lrVelvValue — GVL.lrSlaveVel

bAccEnable — GVL.bSlavehccEnable

lrAiccValue —GVL.lrSlavefAcc
wWriteRmount — GVL.wHriteAmount [ & |
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m  Set binvertDetect to True,

and set IrTolerenceOfDegree to 3.0 and run DMC_SP_CamCurveWrite

again. Error will be True, and ErrorID will show 8.

DMC_S5P_CemCurveWrite

GVL.CamTable —5
GVL.bCamKeyPointWrite Execute [JEEGE—
GVL.stMachParameters —
GVL.lrMasterPoint —j
GVL.lr5lavePoint —j
GVL.CamCurveType —]
GVL.bSlaveVelEnable —
GVL.lrSlaveVel —
GVL.b5lavehccEnable —
GVL.lrSlavelcc —j
GVL.wWriteAmount
bInvertDetect m—

3.0

IMC_SP_CamCurveWrite

CamTaeble bDone = GVL.bCamKeyFointWrite_ Done

bExecute bBusy M= GVL.bCamKeyFointWrite_Busy
MachParameters bError t= GVL.bCamKeyPointWrite_Error
lrMasterPoint dwErrorID — GVL.dwCamKeyPointWrite ErrorID
lrSlavePoint 1rSFMbound [— GVL. lrSFMBound
CamCurveType lrMasterSpeed — GVL.lrMasterSpeed
bVelEnable

1rvelValue

bAccEnable

lrAccValue

wWWriteAmount

bDetectMotionInvert

1rTolerenceCfDegres
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241.6 DMC_SP_CamLinkCurve

Supported Devices: AX-308E, AX-8

Servo Press industry-specific FB, generates cam key point information according to the extended curve algorithm
and generates an electronic cam table through DMC_SP_CamCurveWrite FB. Users can use the generated
electronic cam table for Servo Press processing.

FB/FC

Instruction

Graphic Expression

ST Express

FB DMC_SP_CamLinkCurve

DMC SP CamLinkCurve

EN - ENOF
bExecute bDone
MachParameters bBusy
lrHeightStart bError [
lrHeightEnd dwErrorID
1rTlpercent lrMasterPoint
lrT2percent lrSlavePoint [
CamCurveType [

bVelEnable

1rVelValue

bAccEnable

lrAccValue

wiWriteAmount

DMC_SP_CamLinkCurve

bExecute: = _parameter,
MachParameters: =

_parameter,

IrHeightStart: = _parameter,
IrHeightEnd: = _parameter,
IrT1percent: = _parameter,
IrT2percent: = _parameter,
bDone=> _parameter,
bBusy=> _parameter,
bError=> _parameter,
dwErrorlD=> _parameter,
IrMasterPoint=> _parameter,
IrSlavePoint=> _parameter,
CamCurveType=>

_parameter,

bVelEnable=> _parameter,
IrVelValue=> _parameter,
bAccEnable=> _parameter,
IrAccValue=> _parameter,
wWriteAmount=>

_parameter);
e Inputs
. Setting Range Timing to Take
Name Function Data Type (Default) Effect
Run the function
bExecute block control bit BOOL False/True (False) -
ServoPress machine | ReferenceDMC_SP_ bBusy=FALSE &
MachParameters | electromechanical MACHINE_PARAME - bExecute is at
parameters TERS*? rising-edge
Process start Positive (0) bBusy=FALSE &
IrHeightStart position - the height LREAL™ [Range] 0< bExecute is at
of slider IrHeightStart < (2 rising-edge
* IrRLength)
Process end position Postve ) bBusy=FALSE &
IrHeigthEnd | o0 2 o‘; e LREAL"" [Range]O< | hevecute is at
g IrHeightStart < (2 rising-edge
* IrRLength)
o bBusy=FALSE &
IrT1percent T1 percentage of LREAL™ Positive (0) bExecute is at
time [Range] 0 <

rising-edge
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IrT1percent < 100

T2 percentage of Positive (0) bBusy=FALSE &
IrT2percent tims 9 LREAL™ [Range] O < bExecute is at
IFT2percent < 100 | rising-edge
*Note1: LREAL Range:

Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324

Zero: 0

Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

*Note2: DMC_SP_MACHINE_PARAMETERS
Name Function Data Type Setting Value
IrRLength Crank length (unit: mm), provided by LREAL Positive
machine maker
IrLLength Link length (unit: mm), provided by LREAL IrLLength > (2 *
machine maker IrRLength)
IrSPMsys Virtual master-axis's SPM. (six times LREAL Positive
Ir'SPMsys is equal to the unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
° Outputs
Name Function Data Type Output Range (Default
Value)
bDone Status when FB finish . BOOL False/True (False)
generating coin key-points
bBusy Status when FB is busy to BOOL False/True (False)
generate key-points
bError Status when FB has problems BOOL False/True (False)
generating key-points
dwErrorID Error Code when running FB DWORD 16#00000000~16#FFFF

FFFF(16#00000000)

IrMasterPoint

Master positions for
DMC_SP_CamCurveWrite

[0..63] LREAL
Array

0.0 ~ 360.0(0.0)

Slave positions for

[0..63] LREAL

DMC_SP_CamCurveWrite

IrSlavePoint DMC_SP_CamCurveWrite Array 0.0 ~ 360.0(0.0)
CamCurveType fKoeryDrl)\ig]_t;oI{%yaEno(i:n:rsl;(/vVeri tté/pe DMCE(()Z.fri]Curve 0 ~9%2(0)
Type Array
bVelEnable ;ﬁ'gﬂ’éﬁgﬁﬁ'ga(ﬁgﬂf\t‘gcms [O"B:r]r:?OL TRUE/FALSE (FALSE)
bAccEnable é((;(r:]?ilge;?:t(i)gnialel‘)le [0"6:3'-:50'_ TRUE/FALSE (FALSE)
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Accerleration Value for [0..63] LREAL o
IrAccvalue DMC_SP_CamCurveWrite Array LREAL(0)
. Key Point write amount for
wWriteAmount DMC_SP_CamCurveWrite WORD 0~64(0)
*Note1: LREAL Range:

Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0
Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

*Note2: Curve Type (0 ~ 9)
Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)
Basic Sine (3)
Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline(9)
= Output Update Timing
Name Timing for shifting to True Timing for shifting to False
When bExecute turns to False
If bExecute is False and bDone
bExecute=TRUE + FB finish curve | turns to True, then bDone turns to
bDone ; . ) .
key points generation False immediately after
maintaining the True state for one
scan cycle.
bB bExecute=TRUE  + FB is | = When bDone turns to True
usy generating curve key points When bError turns to True
bError bExecute=TURE + FB raise error When bExecute turns to False.
code(non-zero)

Timing Diagram

Execute

Done

Busy

Error
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° Inputs/Outputs

Name

Function

Data Type

Timing to Take

Setting Value Effect

° Function

User input T1, T2 and FB will calculate T3 time percent.

n The Slider will move from TDC to Height Start at T1 time percent.
n The Slider will move to Height End at T2 time percent.
= Finally, back to TDC at T3 time percent.
TDC -------- :_______________:_ _____________________ :_________________: ______
i Height Start i
E E Height End E
BDC -------- b LR S S Fmmmm e deee
: T i T2 i T3 i
. Troubleshooting
Error i ; i
Description Contents Corrective Action
Code
0 No Error - -
Check if these values are within the
1 Invalid machine Invalid mechanical range
parameters parameters were set - MachParameters.IrRLength
- MachParameters.IrLLength
| ¢ £ slid Check if the values are within the range
2 Invalid slider height neorrect range ot stider - IrHeightStart
height was set .
- IrHeightEnd
_— Invalid time percentage was | Check if the values are within the range
Invalid time o .
3 ercentage set. (0% or sum of time - IrT1percent
P 9 percentage exceeds 100%) - IrT2percent

° Sample Program
Input MachParameters.IrRLength, MachParameters.IrLLength (Link > 2* Crank).
Input Height Start and Height End.

Input T1 time percent, T2 time percent.

Set bExecute to True.

Wait bDone to change to True. The FB will generate key-points data.
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DMC_SP_CamLinkCurve

GVL.bAction[1) EXEE
GVL.stMachParameters —
LinkMode_lrHeightStart
LinkMode_lrHeightEnd
LinkMode_lrTlpercent
LinkMode_lrT2percent

bExecute
MachParameters
lrHeightStart
lrHeightEnd
1rTlpercent
lrT2percent

DMC_SP_CamLinkCurve |

bDone

bBusy

bError
dwErrorID
lrMasterPoint
lrSlavePoint
CamCurveType
bVelEnable
lrVelValue
bAccEnable
lrAccValue
wiWriteAmount

= GVL.bMcdeDone

= GVL.bModeBusy

= GVL.bModeError

—GVL.dwModeErrorID [ 0 |

— GVL.lrMasterPoint

— GVL.lrSlavePoint

— GVL.CamCurveType

— GVL.bSlaveVelEnable

— GVL.lrSlaveVel

— GVL.bSlaveAccEnable
-GVL.1lrSlavelcc

—GVL.wWriteAmount [ 4 |
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2417 DMC_SP_CamPendulumCurve

° Supported Devices: AX-308E, AX-8

Servo Press industry-specific FB, generates cam key point information according to the pendulum curve
algorithm, and generates an electronic cam table through DMC_SP_CamCurveWrite FB. Users can use the
generated electronic cam table for Servo Press processing.

FB/FC

Instruction

Graphic Expression

ST LANGUAGE

FB

DMC_SP_CamPendulumCruve

DMC 5P CamPendulumCurve

EN ENOF
bDone -
bBusy -

bExecute
MachParameters
lrHeightStart

bError
dwErrorID -
lrMasterPoinc -
1rSlavePoint [
CamCurveType
bVelEnable
lrvVelValus
bRccEnable
lrAccValue
WWILTEAmOURT
lrSlaveStarcDegres -

DMC_SP_CamPendulumCurve(
bExecute: = _parameter,
MachParameters: =

_parameter,

IrHeightStart: =

_parameter,
bDone=> _parameter,
bBusy=> _parameter,
bError=> _parameter,
dwErrorlD=> _parameter,
IrMasterPoint=>

_parameter,

IrSlavePoint=>

_parameter,

CamCurveType=>

_parameter,
bVelEnable=>

_parameter,

Ir'VelValue=> _parameter,
bAccEnable=>

_parameter,

IrAccValue=> _parameter,
wWriteAmount=>

_parameter,
IrSlaveStartDegree=>

_parameter);

. Inputs

Name Function

Data Type

Setting Value
(Default)

Timing to Take
Effect

Run the function

bExecute block control bit

BOOL

False/True (False)

Start to run with the
rising-edge signal,
only one time.

MachParameters

ServoPress
machine
electromechanical
parameters

ReferenceDMC_SP
_MACHINE_PARA
METERS*?

bBusy=FALSE &
bExecute is at
rising-edge

IrHeightStart

The height of slider,
and it is the start
position of the
pressing process

LREAL™

Positive (0)
[Range] 0 <
IrHeightStart < (2 *
IrRLength)

bBusy=FALSE &
bExecute is at
rising-edge

*Note1:

LREAL Range:
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Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324

Zero: 0

Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

*Note2: DMC_SP_MACHINE_PARAMETERS
Name Function Data Type Setting Value
IrRLength Crank Length (unit: mm), provided by LREAL Positive
machine maker
IrLLength Link Length(unit: mm), provided by LREAL IrLLength > (2 *
machine maker IrRLength)
Ir'SPMsys Virtual master-axis’s SPM. (six times LREAL Positive
Ir'SPMsys is equal to the unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
° Outputs
Name Function Data Type Output Range (Default
Value)
bDone Status v_vhen FB completed . BOOL False/True (False)
generating pendulum key-points
bBusy Stgtus when FB is generating key- BOOL False/True (False)
points
bError Status v_vhen FB h:_as problems BOOL False/True (False)
generating key-points
16#00000000~16#FF
dwErrorlD Error code of this FB DWORD FFFFFF
(16#00000000)

IrMasterPoint

Master positions for
DMC_SP_CamCurveWrite

[0..63] LREAL Array

0.0 ~ 360.0 (0.0)

Slave positions for

IrSlavePoint DMC_SP_CamCurveWrite [0..63] LREAL Array 0.0 ~ 360.0 (0.0)

CamCurveType g&lée_tsyﬁfg:;wcefrc:vevﬁ; oints for DMC_CE(;.rfggjrveTyp 0~92(0)
e Array

bVelEnable gﬂ?ﬁégjg:: (Su ong\L;rriféions for [0..63] BOOL Array False/True (False)

IVelValue \E/)ill(z?itéll/_ag:n:gurveWri . [0..63] LREAL Array LREAL (0)

bAccEnable Qicg:\js_ti;;_lzgzgce;L?:Z\];i\?rl:tr:tions [0..63] BOOL Array False/True (False)

IrAccValue gﬁgi‘;ﬁﬂg’;;’iﬂf\g’r\m N [0..63] LREAL Array LREAL (0)
wWriteAmount Key Point value WORD 0~64 (0)
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IrSlaveStartDegree

Based on
MachParameters.IrRLength,
MachParameters.IrLLength, and
IrHeightStart to calculate out the
angel of slave-axis (via
DFC_SP_HeightToDegree).

LREAL*" 0.0~180.0 (0)

*Note1:

LREAL Range:

Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324

Zero: 0

Negative values: 4.9406564584124654E-324 to 1.7976931348623157E+308

*Note2: Curve Type (0 ~ 9) Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)
Basic Sine (3)
Inclined Sine (4)
Mod_Acc Sine (5)
Mod_Acc Trapezoidal (6)
Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline (9)
m  Output Update Timing
Name Timing for shifting to True Timing for shifting to False
« When bExecute turns to False
If bExecute is False and bDone
bDone bExecqte=True + .FB finish curve | turns to Trug, then' bDone turns to
key points generation False immediately after
maintaining the True state for one
scan cycle.
bExecute=TRUE  + FB is | * When bDone turns to True
bBusy generating curve key points When bError turns to True
bError bExecute=True + FB raise error When bExecute turns to False.

code(non-zero)

Timing Diagram

Execute

Dane

Busy

Error

519




AX-Series Motion

Controller Instructions Manual

Chapter 2

e Inputs/Outputs

Name

Function

Data Type

Timing to Take

Setting Value Effect

e Function

m  Start Motion and the slider will move from Start Postion to End Postion.

And then back and forth on BDC for process time.
Finally, back to TDC.
Invoke DMC_SP_CamCurveWrite to generate and write ECAM table after this FB is done.
Pendunlum Curve Setup Page.

Pendulum Start Position

e Troubleshooting

Error Code Description

Contents

Corrective Action

0 No Error

Invalid machine

Invalid electromechanical

Check if the values are within the range
o MachParameters.IrRLength

parameters parameters were set
o MachParameters.IrLLength
2 Invalid slider Incorrect range of slide Check if the values are within the range
height height was set « IrHeightStart

e Sample Program

m  Setre fMachParameters.IrRLength=90.0mm, MachParameters.IrLLength=670mm, and
IrHeightStart=120.0mm.

m  Set bExecute from False to True to trigger curve key-points calculation. Once calculation completes,
bDone will be True, and generates related key-points arrays.
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DMC_SP_camPendulumCurve

DMC_SP_CamPendulumCurve

lrSlaveStarctDegras

GVL.bhcrion( 1) IEREE— bDone = GVL. kModeDone RS
GVL.stMachParameters — MachParamecers bEusy M= GVL.bModeBusy [ENETE
PendulumMode_lrHeightStart lrHeightStart bError p= GVL.bModeError [
awErrorID - GVL.dwModeErrorID [ 0
lzMasterPoint [~ GVL. ltMastezFoint
1rSlawvePoint [~ GVL.lrSlavePoint
CamCurveType [~ GVL. CamCurveType
EWelEnable [~ GVL.bS1laveVelEnable
1eVelValus — GVL. LeSlavalal
bAccEnable [~ GVL.bSlavehccEnable
lrhccValue — GVL. lrSlavehes
whriteAmount [~ GVL.wWriteAmount [ 3|

-GVL.l2SlaveScartPos 74.3 .
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241.8 DMC_SP_CamPulse1Curve

Supported Devices: AX-308E, AX-8

Servo Press industry-specific FB, generates cam key point information according to the pulse 1 curve algorithm,

and generates an electronic cam table through DMC_SP_CamCurveWrite FB.

FB/FC

Instruction

Graphic Expression

ST Language

FB

DMC_SP_Pulse1Curve

wiriteAmount [~ GVL . wir

DMC_SP_CamPulse1Curve(
bExecute: =
_parameter,
MachParameters:
_parameter,
IrHeightStart: =
_parameter,
IrHeightPulseEnd:
_parameter,
IrHeightEnd: =
_parameter,
IrDownDistance: =
_parameter,
IrUpDistance: =
_parameter,
IrT1percent:
_parameter,
IrT2percent:
_parameter,
bDone=> _parameter,
bBusy=> _parameter,
bError=> _parameter,
dwErrorID=>
_parameter,
IrMasterPoint=>
_parameter,
IrSlavePoint=>
_parameter,
CamCurveType=>
_parameter,
bVelEnable=>
_parameter,
IrVelValue=>
_parameter,
bAccEnable=>
_parameter,
IrAccValue=>
_parameter,
wWriteAmount=>
_parameter);

*Note:

Recommend to set IrTolerenceOfDegree as 5~10 degree for Pulse1 Curve to invoke

DMC_SP_CamCurveWrite. Due to poly5 characteristics, Pulse1 curve trajectory will invert at the

lower and upper junction. But, this will not impact the user scenario.

Inputs
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. Setting Range Timing to Take
Name Function Data Type (Default) Effect
Run the function Start to run with the
bExecute block control bit BOOL False/True (False) rlsmg-edg'e signal,
only one time.
The length of crank bBusy=FALSE &
IrRLength which provided by LREAL™ Positive(0) bExecute is at
machine maker rising-edge
The length of link Positive (0) bBusy=FASLE &
IrLLength which provided by LREAL" [Range]lrLLength > | bExecute is at
machine maker 2 * IrRLength rising-edge
izr::i';;ess ReferenceDMC_S bBusy=FALSE &
MachParameters electromechanical P_MACHINE_PAR - bExecute is at
AMETERS*? rising-edge
parameters
Positive (0)
Process start R 0< bBusy=FALSE &
IrHeightStart position - the height LREAL™ [_ ange] . | bExecuteis at
of slider IrHeightStart < (2* | (jging-edge
IrRLength)
[Range] bBusy=FALSE &
IrHeightPulseEnd Eg';:;omess End LREAL"™ O<IrHeightPuserEn | bExecute is at
d< IrHeightStart | fising-edge
Positive (0)
Process end R 0< bBusy=FALSE &
IrHeigthEnd position — the height LREAL" [. ange] _ | bExecute s at
of slider IrHeightStart < (2 rising-edge
IrRLength)
Positive (0)
The distance under R bBusy=FALSE &
IrDownDistance ) LREAL™ [Range] bExecute is at
the slider O<IrDownDistance< rising-edge
IrHeightStart
Positive (0) bB FALSE &
. uSy:
IrUpDistance The d.|stance above LREAL™ [Range] bExecute is at
the slider O<IrUPDistance<Ir rising-edge
DownDistance
Positive (0) bBusy=FALSE &
IrT1percent T1 time proportion LREAL" [Range] 0 < bExecute is at
IrT1percent < 100 | fsing-edge
Positive (0) bBusy=FALSE &
IrT2percent T2 time proportion LREAL" [Range] 0 < bExecute is at
IrT2percent < 100 | fsing-edge
*Note1: LREAL Range:
Positive values: -1.7976931348623157E+308 to -4.9406564584124654E-324
Zero: 0

Negative values: 4.9406564584 124654 E-324 to 1.7976931348623157E+308

*Note2: DMC_SP_MACHINE_PARAMETERS structure

Name Function Data Type Setting Value
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IrRLength Crank length, provided by LREAL Positive
machine maker
IrLLength Link length, provided by machine LREAL IrLLength > (2
maker IrRLength)
Virtual master-axis’s SPM. (six
IrSPMsys times IrSPMsys is equal to the LREAL Positive
unit deg/sec)
IrGearRatio Reduction gear ratio LREAL Positive
IrRPMmotor Max RPM of the motor LREAL Positive
° Outputs
Name Function Data Type Output Range (Default
Value)
bDone True when FB finish generating BOOL False/True (False)
key-points
bBusy True when FB is busy to BOOL False/True (False)
generate key-pionts
bError True when FB has problems BOOL False/True (False)
generating key-points
dwErrorID Error code when running FB DWORD 16#00000000~16#FFFF

FFFF(16#00000000)

Master positions for

IrMasterPoint DMC_SP_CamCurveWrite

[0..63] LREAL
Array

0.0 ~ 360.0(0.0)

Slave positions for

[0..63] LREAL

IrSlavePoint DMC_SP_CamCurveWrite Array 0.0 ~ 360.0(0.0)
CamCurveType fKoeryDrl)\ig]_téOI{%ya?no(i:n:rsglvVeri tté/pe DMCE(()Z.fri]lerve 0 ~9%0)
Type Array™
bVelEnable ;ﬁ'gﬁ’éﬁgﬁﬁ'ga?gﬂf\t‘gcms [O"6:r]r:?OL TRUE/FALSE (FALSE)
Irvelvalue \I;T\;I?jg F\’/f(léjae n:(C))ru rveWrite o 6/2]rrLaI: i LREAL™(0)
bAccEnable é(;iiil::?z:i)gniig:)le [0"6:3@8)?0'_ TRUE/FALSE (FALSE)

DMC_SP_CamCurveWrite

Accerleration Value for

IrAccValue DMC_SP_CamCurveWrite

[0..63] LREAL
Array

LREAL"(0)

Key Point value for

wWriteAmount DMC_SP_CamCurveWrite

WORD

0~64(0)

*Note: Curve Type (0 ~ 9)
Straight line (0)
Quadratic Parabola (1)
5th Polynomial (2)
Basic Sine (3)
Inclined Sine (4)
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Mod_Acc Sine (5)

Mod_Acc Trapezoidal (6)

Cubic_Spline_Nature (7)
Cubic_Spline_Clamp (8)
Cubic_Spline (9)

m  Output Update Timing

code(non-zero)

Name Timing for shifting to True Timing for shifting to False
«  When bExecute turns to False
If bExecute is False and bDone
bExecute=TRUE + FB finish curve | turns to True, then bDone turns to
bDone : . ) .
key points generation False immediately after
maintaining the True state for one
scan cycle.
bB bExecute=TRUE  + FB is | * When bDine turns to True
usy generating curve key points When bError turns to True
bError bExecute=TURE + FB raise error When bExecute turns to False.

e Timing Diagram

Execute

Dane

Busy

Error

e Inputs/Outputs

Name

Function

Data Type

Setting Value

Timing to Take
Effect

e Function

To generate Key-Point data for DMC_SP_CamCurveWrite FB.
User input T1 and T2 time percent. FB will calculate T3 time percent.

The Slider will move from TDC to the processing starting position at T1 time percent.

The Slider will down and up until Slider Height move to Height PulseEnd at T2 time percent.
And then, the slider will get back to the end position.
Finally, back to TDC at T3 percent.
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TDC -----m-- Fmmmm—————— i— -------------------------------
| :
. kHeigh'c Start
I \
! \'\ .
:Down Distance \ ;‘I\ Up Distance
| N\ B\ N
i ~ \/ \\ j \“\ f;‘ﬁ\\\
1 ' \
I /
E : Pulse}Héight E&\
BDC -------- E— ---------- Fmmmmmmmm e mmmm oo =l
A T T2
! !
e Troubleshooting
Error o P P
Description Contents Corrective Action
Code
0 No Error - -
] ] ] ] Check if these values are within the range
Invalid machine Invalid electromechanical
1 « MachParameters.IrRLength
parameters parameters were set
« MachParameters.IrLLength
Check if the values are within the range
e IrHeightStart
i » IrHeightPulseEnd
5 Invalid slider height Incorreg:t range of slider '9
height was set « IrHeightEnd
» IrDownDistance
« IrUpDistance
o Invalid time percentage | Check if the values are within the range
Invalid time was set. (0% or sum of
3 . e IrT1percent
percentage time percentage exceeds
100%) « IrT2percent
wWriteAmount will be out | Check the following values
Exceeds supported : : .
4 : of range in generating » IrDownDistance
amount of key-points K .
ey-points. « IrUpDistance

e Sample Program

Input Crank Length, Link Length (Link > 2* Crank).

Input Height Start, Height End, and Pulse Height End (Height Start > Height PulseEnd).
Input slider down and up distance (Down > Up).

Input T1percent, T2percent.

Set bExecute to True.

Wait bDone to change to True. The Function block will generate Key-points data.
Transfer Key-point Data to DMC_SP_CamCurveWrite to generate CamTable.
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DMC_SP_CamPulselCurve

EN

PulseMode_lrHeightPurseEnd T
PulseMode_lrHeightEnd
PulseMode_lrDownDistance
PulseMode_lrUpDistance
PulseMode_lrTlpercent

PulseMode lrT2percent 1rT2percent

DMC_SP_CamPulselCurve

GVL.pAction[1] ECECE—bExecute

GVL.stMachParameters —|MachParameters

PulseMode_lrHeightStart lrHeightStart

eightPulseEnd

bDone = GVL.bModeDone
bBusy = GVL.bModeBusy
bError p= GVL.bModeError
dwErrorID |- GVL.dwModeErrorID [ 0 |
lrMasterPoint [~ GVL.1lrMasterPoint
1rS5lavePoint [~ GVL.1lr5lavePoint

ENO

e [~ GVL.CamCurveType

le —GVL.bSlaveVelEnable

e - GVL.1lrSlaveVel

[~ GVL.bSlaveAccEnable

e ~ GVL.1lrSlavelAcc

~ GVL.wWriteAmount El
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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 stops the axis movement in a controlled way.
MC_MoveAbsolute controls the axis to move to the
MC_MoveAbsolute e I, o .
- specified absolute target position at a specified behavior.
. MC_MoveRelative controls the axis to move a specified
MC_MoveRelative . ) . . .
relative distance with a specified behavior.
MC_MoveAdditive l\/_IC_MoveAddlltlve controls the axis to move an additional
distance at a given speed and acceleration.
MC_MoveSuperimposed controls the axis to move a
MC_MoveSuperimposed relative superimposed distance at a specified behavior
while the axis is moving.
MC_PositionProfile MCTPosmo_nProflle is used to set time and position to plan
I motion profiles.
Positioning
control 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 _DMC_I_mmedlateStop_P can stop the PO axis motion
immediately and stop the pulse output.
DMC_MoveVelocityStopByPos DMC_MoveVelppltyStopByPo§ controls an axis to stop at
a specified position after a period of motion.
DMC_MoveFeed can specify an external interrupt input.
DMC_MoveFeed _Durlng the move_ment of the target,_the po_smon where the
interrupt occurs is used as the starting point to perform
the positioning movement.
DMC_MoveModulo is used for modulo positioning and
DMC_MoveModulo specifies the number of rotation turns.
DMC_Home_E DMC_Home_E controls and plans homing.
MC_MoveVelocity performs velocity control on an axis in
MC_MoveVelocity the position mode with a specified behavior and an
Velocity average velocity.
control
MC_VelocityProfile MCTVeIocn'yProflIe is used to set time and velocity to plan
- motion profiles.

528




AX-Series Motion Controller Instructions Manual Appendix A

Categories

Name

Description

MC_AccelerationProfile

Similar to MC_PositionProfile, MC_AccelerationProfile is
used to set time and acceleration to plan motion profiles.
However, its position points are defined by acceleration
variables in MC_TV_REF.

DMC_VelocityControl

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

Torque control

DMC_TorqueControl

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

Sync control

MC_Camlin MC_Camln performs cam operation.
MC CamOut MC_CamOu’.t deactivates the meshing between master
- and slave axis.
The function block MC_Gearln activates a linear master-
MC_Gearln . —
slave meshing.
MC_GearOut MC_GearOut disconnects the gear relation (velocity)

between master and slave axis.

MC_GearlnPos

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

MC_Phasing

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

DMC_MovelLink

DMC_MovelLink enables the slave axis to follow the
master axis for synchronous positioning movement.

Administrative

MC_Power

MC_Power enables or disables the specific axis.

MC_SetPosition

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

MC_ReadParameter

MC_ReadParameter reads a value of a specific axis
parameter.

MC_WriteParameter

MC_WriteParameter writes a value to a specific
parameter.

MC_ReadBoolParameter

MC_ReadBoolParameter reads the value of a specific
Boolean parameter.

MC_WriteBoolParameter

MC_WriteBoolParameter writes a Boolean value to a
specific parameter.

MC_ReadActualPosition

MC_ReadActualPosition reads the current axis position.

MC_ReadActualVelocity

MC_ReadActualVelocity reads the actual axis velocity
value.

MC_ReadActualTorque

MC_ReadActualTorque reads the actual torque value of
axis.

MC_Reset

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

Name

Description

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_Camlin.

MC_TouchProbe

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

MC_AbortTrigger

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

MC_DigitalCamSwitch

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

Administrative

SMC_BacklashCompensation

SMC_BacklashCompensation is used to compensate for
the backlash of gears.

DMC_ChangeMechanism
GearRation

DMC_ChangeMechanismGearRation modifies the ratio
between user units and pulses, axis type and user units
per rotation of the rotary axis.

DMC_ReadMotionState

DMC_ReadMotionState reads the behavior state of the
axis in motion.

DMC_CamReadTappetStatus

DMC_CamReadTappetStatus reads the status of multiple
tappets.

DMC_CamReadTappetValue

DMC_CamReadTappetValue reads the data of one single
tappet.

DMC_CamWriteTappetValue

DMC_CamWriteTappetValue modifies the tappet data for
the specified existing track.

DMC_CamAddTappet

DMC_CamAddTappet adds a new tappet track at the end
of the tappet table.

DMC_CambDeleteTappet

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_SetTorquelLimit sets the maximum torque of an
axis.

DMC_SetSoftwareLimit

DMC_SetSoftwarelLimit is used to enable, disable and set
the upper and lower software limits
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Categories

Name

Description

DMC_CamKeyPointWrite

DMC_CamKeyPointWrite writes key cam points by
selecting a curve type and generating corresponding cam
curve based on related parameters. After the new cam
curve is generated, the selected cam table will be
changed accordingly.

DMC_TouchProbeCyclically

DMC_TouchProbeCyclically can continuously record the
captured position of an axis.

DMC_CAMBounds

DMC_CAMBounds uses the cam table and inputs the
expected maximum speed and acceleration of the master
axis to obtain the maximum and minimum values of the
estimated position, speed and acceleration of the slave
axis when following.

DMC_GetCamSlaveData

Input the axis position for DMC_GetCamSlaveData to get
information about the slave axis of the specified cam
table.

® Single-axis Motion Control Instruction (Positioning axes)

MC_VelocityControl_DML

Categories Name Description
MC_Home_DML MC_Hpme_DML controls the axis to perform the homing
operation.
Positioning
control MC_Stop_DML MC_Stop_DML decelerates an axis to a stop.
MC_Halt_DML MC_Halt_DML halts an axis in a controllable way.
MC MoveAbsolute DML MC_MoveAbsqute_DML coqtrols the axis to move to .the
. - - specified absolute target position at a specified behavior.
Positioning
control . .
MC_MoveRelative_ DML MC_MoveReIgtlveTDML cor!trols the axis to move a
specified relative distance with a specified behavior.
MC_MoveVelocity DML performs velocity control on an
MC_MoveVelocity DML axis in the position mode with a specified behavior and an
. average velocity.
Velocity
Control

MC_VelocityControl_DML controls the specified axis to
move evenly according to the specified motion mode and
speed in speed mode (VL).

Torque Control

MC_TorqueControl_DML

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

Administrative

MC_Power_DML

MC_Power_DML enables or disables the specific axis.

MC_ReadParameter_DML

MC_ReadParameter_DML reads a value of a specific
axis parameter.

MC_WriteParameter_DML

MC_WriteParameter DML writes a value to a specific
parameter.

MC_ReadBoolParameter_DML

MC_ReadBoolParameter_DML reads the value of a
specific Boolean parameter.

MC_WriteBoolParameter_DML

MC_WriteBoolParameter DML writes a Boolean value to
a specific parameter.
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Categories

Name

Description

MC_Reset_DML

MC_Reset_DML clears axis-related errors.

MC_ReadStatus_DML

MC_ReadStatus_DML reads the status of the specified
axis.

MC_ChangeAxisConfig_DML

MC_ChangeAxisConfig_ DML modifies basic axis settings
including the ratio between user units and pulse number,
axis type and user units per rotary axis rotation.

MC_ReinitDrive_DML

MC_ReinitDrive_DML re-initializes the axis.

® Multi-axis Motion Control Instruction

Categories

Name

Description

Group Motion

DMC_MovelinearAbsolute

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

DMC_MovelLinearRelative

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

DMC_MoveCircularAbsolute

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

DMC_MoveCircularRelative

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

DMC_GroupStop

DMC_GroupStop decelerates the group axes to a stop.

DMC_GroupHalt

DMC_GroupHalt decelerates the axis group in motion to a
pause.

DMC_Grouplinterrupt

DMC_Grouplinterrupt makes the current motion pause but
not stop, and it can be used with DMC_GroupContinue to
restore the motion.

DMC_GroupContinue

DMC_GroupContinue restores the interrupted motion of
DMC_Grouplnterrupt.

DMC_GroupJog

DMC_GroupdJog is used for the forward and reverse jog
function of the axis group to the specified coordinates.

DMC_MoveDirectAbsolute

DMC_MoveDirectAbsolute controls axis groups to move
to the absolute position in the specified coordinate
system. Each axis is calculated independently during the
movement, and the movement path is not calculated.

DMC_MoveDirectRelative

DMC_MoveDirectRelative controls axis groups to move to
the relative position in the specified coordinate system.
Each axis is calculated independently during the
movement, and the movement path is not calculated.

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.
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Categories

Name

Description

DMC_GroupWriteParameter

DMC_GroupWriteParameter writes axis group parameter.

DMC_GroupReadStatus

DMC_GroupReadStatus reads the state of an axis group.

DMC_GroupReadError

DMC_GroupReadError reads axis group errors.

DMC_GroupReset

DMC_AddAxisToGroup adds a single axis to the axis
group.

DMC_AddAxisToGroup

DMC_RemoveAxisFromGroup removes a single axis from
the axis group.

DMC_RemoveAxisFromGroup

DMC_UngroupAllAxes removes all axes in the axes
group.

DMC_UngroupAllAxes

DMC_GroupReadSetPosition reads the current command
position of the axis group.

DMC_GroupReadSetPosition

DMC_GroupReadActPosition reads the current actual
position of the axis group.

DMC_GroupReadActPosition

DMC_AddAxisToGroup adds a single axis to the axis
group.

DMC_GroupPower

DMC_GroupPower controls the enablement, shutdown
and immediate stop of all axes in the axis group.

DMC_GroupSetOverride

DMC_GroupSetOverride changes the velocity of the axis
group movement by override control factor.
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A.1.2 By Model

[ ) The supported model types are listed as follows:

Function Block

Model Type

£

£

MC_Home

MC_Stop

MC_Halt

MC_MoveAbsolute

MC_MoveRelative

MC_MoveAdditive

MC_MoveSuperimposed

MC_Camin

MC_CamOut

MC_MoveVelocity

MC_PositionProfile

MC_ VelocityProfile

MC_AccelerationProfile

MC_Jog

MC_Gearln

MC_GearOut

MC_GearlnPos

MC_Phasing

MC_Power

MC_SetPosition

MC_ReadParameter

MC_WriteParameter

MC_ReadBoolParameter

MC_WriteBoolParameter

MC_ReadActualPosition

MC_ReadActualVelocity

MC_ReadActualTorque

MC_Reset

MC_ReadStatus

MC_ReadAxisError

MC_CamTableSelect

MC_TouchProbe

MC_AbortTrigger

MC_DigitalCamSwitch

MC_Home_DML

MC_Stop_DML
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Function Block

Model Type

£

MC_Halt_DML

MC_MoveAbsolute_ DML

MC_MoveRelative_ DML

MC_MoveVelocity DML

MC_TorqueControl_DML

MC_Power_DML

MC_ReadParameter DML

MC_WriteParameter_DML

MC_ReadBoolParameter DML

MC_WriteBoolParameter DML

MC_Reset_DML

MC_ReadStatus_ DML

MC_ChangeAxisConfig_ DML

MC_ReinitDrive_DML

R2R_Configuration

R2R_RollDiameter

R2R_Run

DMC_MoveVelocityStopByPos

DMC_Movelink

DMC_MoveFeed

DMC_CAMBounds

DMC_TorqueControl

DMC_VelocityControl

DMC_MovelLinearAbsolute

DMC_MovelLinearRelative

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
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Function Block

Model Type

£

DMC_Grouplinterrupt

DMC_GroupContinue

DMC_CamReadTappetStatus

DMC_CamReadTappetValue

DMC_CamWriteTappetValue

DMC_CamAddTappet

DMC_CambDeleteTappet

DMC_CamReadPoint

DMC_CamWritePoint

DMC_ChangeMechanismGearRation

DMC_ReadMotionState

DMC_AxesObserve

DMC_PositionLag

DMC_SetTorqueLimit

DMC_SetSoftwareLimit

DMC_CamKeyPointWrite

DMC_TouchProbeCyclically

DMC_GroupReadSetPositio

DMC_GroupReadActPosition

DMC_GroupJog

DMC_AddAxisToGroup

DMC_RemoveAxisFromGroup

DMC_UngroupAllAxes

DMC_GroupPower

DMC_MoveDirectAbsolute

DMC_MoveDirectRelative

DMC_MoveModulo

DMC_Home_E

SMC_BacklashCompensation

MC_VelocityControl_DML

DMC_GroupSetOverride

DMC_GetCamSlaveData
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A.1.3 By Letter

° A
MC_AbortTrigger
MC_AccelerationProfile
DMC_AxesObserve
DMC_AddAxisToGroup

° B
SMC_BacklashCompensation
° C
MC_Camin
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
DMC_CAMBounds

° D

MC_DigitalCamSwitch

° G
MC_Gearln
MC_GearlnPos
MC_GearOut
DMC_GroupDisable
DMC_GroupEnable
DMC_GroupHailt
DMC_GroupReadError
DMC_GroupReadStatus
DMC_GroupReset
DMC_GroupStop
DMC_Grouplnterrupt
DMC_GroupContinue
DMC_GroupReadParameter
DMC_GroupWriteParameter
DMC_GroupReadSetPosition
DMC_GroupReadActPosition
DMC_GroupJog
DMC_GroupSetOverride
DMC_GetCamSlaveData

° H
MC_Halt
MC_Halt_DML
MC_Home
MC_Home_DML
DMC_Home_P
DMC_Home_E

° |
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_MovelinearAbsolute
DMC_MovelLinearRelative
DMC_MoveVelocityStopByPos
DMC_MovelLink
DMC_MoveFeed
DMC_MoveModulo

P

MC_Phasing
MC_PositionProfile
MC_Power
MC_Power_DML
DMC_PositionLag

R

MC_ReadActualPosition
MC_ReadActualTorque
MC_ReadActualVelocity
MC_ReadAxisError
MC_ReadBoolParameter
MC_ReadBoolParameter_DML
MC_ReadParameter
MC_ReadParameter_DML
MC_ReadStatus
MC_ReadStatus_ DML
MC_ReinitDrive_DML
MC_Reset

MC_Reset DML
DMC_ReadMotionState
DMC_RemoveAxisFromGroup
R2R_Configuration
R2R_RollDiameter
R2R_Run

S

MC_SetPosition

MC_Stop

MC_Stop_DML
DMC_SetTorqueLimit
DMC_SetSoftwareLimit
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° T
MC_TouchProbe
MC_TorqueControl_DML
DMC_TorqueControl
DMC_TouchProbeCyclically

° U
DMC_UngroupAllAxes
. V

MC_VelocityProfile
DMC_VelocityControl
MC_VelocityControl_DML

° w
MC_WriteBoolParameter
MC_WriteBoolParameter_DML
MC_WriteParameter
MC_WriteParameter_DML
MC_WriteBoolParameter
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A.2 Data Type: Enumeration and Structure
° The Data Types listed below are Enumeration type:
Applicable
Function Block
Data Type Value Description unctl .
Instruction and
its Interface
0: The commanded value of Function block:
0: mcCommandedValue instruction DMC_ReadMotion
MC_SOURCE -

—_

: mcActualValue

1: The actual value of motion
axis

State
Interface: Source

MC_StartMode

: absolute

: relative
:ramp_in
:ramp_in_pos
:ramp_in_neg

A WODN -2 O

: Absolute mode
: Relative mode
: Ramp in mode

: Negative Ramp in mode

Function block:
MC_Camin

Interface:
StartMode

0
1
2
3: Positive Ramp in
4
0

: When pass in a positive
direction

Function block:

2: tp_mode_actualposition

2: Use actual values

0: TAPPET_pos MC Caml
SMC_CAM 1- TAPPET all 1: When pass in both _Lamin.
TAPPETTYPE ' — direction Tappets.pTaps
2: TAPPET_neg 2: When pass in a negative Interface: ctt
direction
0: TAPPETACTION_on 0: Switches ON Function block:
SMC_CAM 1: TAPPETACTION_off 1: Switches OFF MC_Camin.
Joupsd 2: TAPPETACTION._i 2: Inverts Tappets.pTaps
ACTION ' - | 3 Switch fter a del oy
3: TAPPETACTION_time  Swiehes on anier a elay | nterface: cta
for a certain time period.
. Function block:
0: tp_mode_auto
p_ - 0: Auto mode MC_DigitalCamSw
MC_TAPPET 5 1: Use set values itch
MODE tp_mode_demandposition ’

Interface:
TappetMode

DMC_BUFFER_MODE

: aborting

: buffered

: blending_low

: blending_previous
: blending_next

: blending_high

a b~ WODN -2 O

0: Any ongoing motion is
aborted.

1: Start FB after current move
has finished.

2: The velocity is blended with
lowest velocity of both FBs

3: The velocity is blended with
the velocity of the first FB.
4: The velocity is blended with
velocity of the second FB.

5: The velocity is blended with
highest velocity of both FBs

Function block:
DMC_Movelinear
Absolute

DMC_Movelinear
Relative
DMC_MoveCircula
rAbsolute
DMC_MoveCircula
rRelative
DMC_GroupHalt

Interface:
BufferMode
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Applicable
Function Block
Data Type Value Description .
Instruction and
its Interface
0: The previous & next Function block:
instructions follow BufferMode | DMC_Movelinear
setting during blending, and Absolute
there is no special transition DMC_MovelLinear
mode. Relative
DMC_GROUP_TRANSI | 0: None 1: The previous & next DMC MoveGircula
TION_MODE 1: Overlap instructions do not follow =
. . rAbsolute
BufferMode setting during )
blending, which makes the DMC_MoveCircula
deceleration period of the rRelative
previous instruction overlap Interface:
the next instruction. TransitionMode
. . . Function block:
0: ;$e lc;r:(lee is parallel to the DMC._MoveCircula
DMC CIRG 0: XY_plane 1 Th P i I. ] el to th rAbsolute
| = . : The circle is parallel to the .
PLANE 1: YZ_plane YZ plane. DMC_'MoveC|rcuIa
2: ZX_plane ] ) rRelative
- 2: The circle is parallel to the Interface:
ZX plane niertace:
’ CircPlane
0: Defines radius of a circle. Function block:
. 1: Defines a center pointofa | PMC_MoveCircula
0: radius circle rAbsolute
DMC_CIRC_ 1: t ) DMC MoveCircul
MODE - center 2: Defines a point on the _viovetircula
2: border circle which is crossed on rRelative
the path from the starting to | Interface:
the end point. CircMode
Function block:
DMC_MoveCircula
: rAbsolute
DMC_CIRC 0: CLOCKWISE 0: Clockwise )
PATHCHOICE 1 1: Counterclockwise DMC_MoveCircula
COUNTER_CLOCKWISE ' rRelative
Interface:
PathChoice
0: GroupDisabled 0: Group state is Disabled
1: GroupStandby 1: Group state is Standby Function block:
. . . . . DMC_AXIS_GRO
2: GroupMoving 2: Group state is Moving
DMC_GROUP_STATE . ) . UP_REF
3: GroupHoming 3: Group state is Homing .
Interface:
4: GroupStopping 4: Group state is Stopping GroupState
5: GroupErrorstop 5: Group state is Errorstop
. . Function block:
0: The velocity curve is
DMC_GROUP_RAMP_ | O: Trapezoid trapezoidal. B'F\,"CF;Q;“S_GRO
TYPE 1: S_Curve 1: The velocity curve is S Interface-
Curve nterface:
’ RampType
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Data Type

Value

Description

Applicable
Function Block

Instruction and
its Interface

ETER

DMC_GROUP_PARAM

16: PARAM_RAMP_TYPE

17:
PARAM_MAX_VELOCITY_
LIMIT

18:
PARAM_MAX_ACCELERA
TION_LIMIT

19:
PARAM_MAX_DECELERA
TION_LIMIT

21:
PARAM_PLANNING_PRIO
RITY

22:
PARAM_STOP_METHOD

23:
PARAM_FB_VADJ_TARGE
T

24:
PARAM_VELOCITY_WAR
NING_PERCENTAGE

25:
PARAM_ACCELERATION
_WARNING_PERCENTAG
E

26:
PARAM_DECELERATION
_WARNING_PERCENTAG
E

28:

PARAM_RADIUS_CORRE
CTION_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_GroupRead
Parameter

DMC_GroupWrite
Parameter

Pin: Parameter

MODE

R2R_TENSION_CTRL_

0: TensionCloselLoop__
SpeedMode

1: LineSpeedClose
Loop_SpeedMode

2: TensionCloselLoop__

0: Tension closed loop, speed
mode

1: Linear velocity closed loop,
velocity mode

2: Tension closed loop, torque

Function Block:
R2R_Configuration
Pin:
TensionCtriMode

terminals

TorqueMode mode

3: TensionOpenLoop_ 3: Tension open circuit, torque

TorqueMode mode
R2R_WINDING_MODE | 0: Rewind 0: Rewind mode Function Block:

1: Unwind 1: Unwinding mode R2R_Configuration

Pin: WindingMode

R2R_LINE_SPEED_SO | 0: R2R_Run_ 0: Function Block:
URCE IrLineSpeedValue R2R_Run_lIrLineSpeedValue R2R_Configuration

1: AVI 1: Analog input AVI Pin:

2: ACI 2: Analog input ACI LineSpeedSource

3: PG_CARD 3: Pulse PG card input

4: DFM_DCM 4: DFM-DCM pulse input

5: MI6MI7 5: Pulse input via MI6 / MI7
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Applicable
Function Block
Data Type Value Description .
Instruction and
its Interface
R2R_TENSION_TARGE | 0: R2R_Run_ 0: Function Block:

T_SOURCE

uiTensionTargetValue
1: AVI

I'\;ZR_Run_uiTensionTargetVaI
ue

R2R_Configuration
Pin:

URCE

IrPID_TargetValue
1: AVI

R2R_Run_IrPID_TargetValue
: Analog input AVI

—_

2: ACI 1: Analog input AVI TensionTargetSour
2: Analog input ACI ce
R2R_TENSION_TARGE | 0: Disable 0: no function Function Block:
T_SOURCE_AT_ZERO 1: R2R_Run_ 1: R2R_Configuration
_SPEED uiTensionTargetValue_ R2R_Run_uiTensionTargetVal | pjq-
AtZeroSpeed ue_AtZeroSpeed TensionTargetSour
2: AVI 2: Analog input AVI ce_AtZeroSpeed
3:ACI 3: Analog input ACI
R2R_PID_TARGER_SO | 0: R2R_Run_ 0: Function Block:

R2R_Configuration
Pin:

2: ACI 2: Analog input ACI PIDTargetSource
R2R_PID_FEEDBACK_ | 0: AvVI 0: Analog input AVI Function Block:
SOURCE 1: ACI 1: Analog input ACI R2R_Configuration
2: MI6MI7 2: Pulse input Pin:
PIDFeedbackSour
ce
R2R_PID_ADAPTABILI 0: Disable 0: no function Function Block:
TY_REFERENCE_SOU | 1. RoliDiameter 1: Roll diameter R2R_Configuration
RCE .
2: Freq 2: Frequency Pin:

PIDAdaptabilityRef
erenceSource
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Data Type

Value

Description

Applicable
Function Block

Instruction and
its Interface

R2R_ROLL_DIAMETER
_SOURCE

0:
R2R_Run_lIrLineSpeedValu
e

1: AVI

2: ACI

3: Thicknessintegrate_
Motor_Encorder_PG1

4: Thicknessintegrate_
Motor_Encorder_PG2

5: Thicknessintegrate_
Motor_Encorder_MI67

6: Thicknessintegrate_
Motor_CloseSW_MI7

7: Thicknessintegrate_
Winding_Encorder_PG2
8: Thicknessintegrate_
Winding_Encorder_MI67

9: Thicknessintegrate_
Winding_CloseSW_MI7

0: Calculated via linear
velocity

1: Analog input AVI
2: Analog input ACI

3: Calculated by the thickness
integral, the encoder at the
motor end is input through the
PG1 card

4: Calculated by the thickness
integral, the encoder at the
motor end is input through the
PG2 card

5: Calculated by the thickness
integral, the encoder at the
motor end is input via MI67

6: Calculated by the thickness
integral, the encoder at the
motor end is input via MI7

7: Calculated by the thickness
integral, the encoder at the
reel end is input via the PG2
card

8: Calculated by the thickness
integral, the encoder at the
reel end is input via MI67

9: Calculated by the thickness
integral, the encoder at the
reel end is input via MI7

function block:
R2R_RollDiameter
Pin:
RollDiameterSourc
e

R2R_MATERIAL_THICK
NESS_GAIN

0: millimeter
1: centimeter

0: mm unit
1: cm unit

function block:
R2R_RollDiameter
Pin:
MaterialThickness
Gain

MC_DIRECTION -1: negative -1: reverse rotation function block:
0: shortest 0: shortest path DMC_MoveFeed
1: positive 1: Forward rotation Pin: Direction
2: current 2: current direction
3: fastest 3: The fastest path
DMC_MOVEMODE 0: ABSOLUTE 0: absolute mode function block:
1: RELATIVE 1: Relative mode DMC_MoveFeed
2: VELOCITY 2: Speed Mode Pin: MoveMode
DMC_LINKOPTION 0: 0: start immediately function block:
COMMANDEEXECUTION 1: Drive side startup DMC_MoveMovelLi
1: TRIGGERDETECTION 2: Set the spindle position to nk
2: MASTERREACH start Pin: LinkOption
DMC_STARTDISTANCE | 0: ABSOLUTE 0: absolute mode function block:
MODE 1: RELATIVE 1: Relative mode DMC_MoveMoveli

nk
Pin:
StartDistanceMode
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Data Type

Value

Description

Applicable
Function Block

Instruction and
its Interface

DMC_COORD_SYSTE
M

a A W N 2O

:ACS

MCS

:WCS ( Reserved )
:PCS_1 ( Reserved )
:PCS_2 ( Reserved )
: TCS (Reserved )

0: Motion axis coordinates
1: Mechanical coordinates

2: world coordinates
(reserved)

3: Workpiece coordinate 1
(reserved)

4: Workpiece coordinate 2
(reserved)

5: Tool coordinates (reserved)

function block:
DMC_MoveDirect
Absolute
DMC_MoveDirect
Relative
DMC_GroupRead
SetPosition
DMC_GroupRead
SetPosition

Pin: CoordSystem

function block:
DMC _

SMC_MOVEMENTTYP | O:rotary 1: Rotary axis ChangeMechanis
E 1: linear 2: Linear axis mGear
Ration
Pin: AxisType
function block:
) DMC_
. 0: ReverseOFF 1: Forward ChangeMechanis
DMC_MotorDir 2R mGear
1: ReverseOn - neverse

Ration
Pin: MotorDirection

. The Data Types listed below are Structure type:

Data Type

Function Block

Definition

AXIS_REF_SM3"

Applied to MC_ / DMC_
function block.

This structure contains all the required
data and parameters for axis motion.

DMC_AXIS_GROUP_REF

Applied to DMC_Group
function block.

This structure contains all the required data
and parameters for group motion.

AXIS_REF_VIRTUAL_SM3

Applied to MC_ / DMC_
function block.

This structure contains all the required data
and parameters for virtual axis motion.

MC_TouchProbe

Includes the trigger information
e The specified trigger channel

TRIGGER_REF . e The trigger condition and the mode
MC_AbortTrigger (Triggered on the rising or falling edge
of the trigger signal.)
MC CAM REF MC CamTableSelect This structure con’Fains information of the
— - — CAM table and points.
*Note: refer to AX-3 Series operational manual for more details of structural type parameters.
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A.3 Error Codes and Troubleshooting

A.3.1 For Synchronous Axes

When an error occurs, you can troubleshoot errors through error codes and the corresponding indicators.

to AX-3 Operational Manual for more details of troubleshooting process.

The following table lists the error codes and the contents of the errors:

refer

Error code Description Contents Corrective Action
0x00000 |[SMC_NO_ERROR No error messages
Ve sure e e retuor
0x00001 |COMMUNICATION_ Communication error property piugged,
reset EtherCAT master and
ERROR
execute MC_Reset.
Check the error information and
0x00002 |SMC_DI_AXIS_ERROR Axis error troubleshoot the error according
- = - to each servo’s user manual,
then execute MC_Reset.
Run SMC3_ReinitDrive. If the
SMC_DI_FIELDBUS _ . error occurs frequently, refer
0x00003 || ST SYNCRONICITY Loss of synchronicity to Task max cycle time and
increase EtherCAT DC time.
SMC_DI_SWLIMITS_ - Run MC_Reset and run
0x0000A EXCEEDED Software limit errors reversely away from the limit.
SMC_DI_HWLIMITS _ -
0x0000B EXCEEDED Hardware limit errors Run MC_Reset.
SMC_DI_LINEAR_AXIS_ Incremental position of a
0x0000C OUTOFRANGE linear axis is out of range Run MC_Reset
SMC_DI_HALT_OR_ Not support Halt
0x0000D |QUICKSTOP_NOT _ o Quicka;to state of drivers | RUN MC_Reset
SUPPORTED P
SMC_DI_ . .
0x00010 POSITIONLAGERROR Excessive position error Run MC_Reset
SMC_DI_HOMING_ .
0x00011 ERROR Homing error occurs Run MC_Reset
The motion FB cannot be Enable the servo and run
0x00014 SMC_REGULATOR OR_ run under the current axis MC_Reset, then Re-run the
START_NOT_SET -
- - state. motion FB.
- Run SMC_SetControllerMode
SMC_WRONG_ The axis is under wrong L :
0x00015 CONTROLLER MODE controller mode. to switch the axis to the proper
- controller mode.
Do not perform improper
SMC_INVALID_ACTION_ . . . . .
0x00019 FOR LOGICAL Invalid action for logical axes operatlon' to Ioglcal'axes, such
— as powering on logical axes.
SMC_FB_WASNT_ Function blocks cannot be
0x0001E |CALLED_DURING_ ; Run FBs in bus cycle task.
called in movement state
MOTION
0X0001F |SMC_AXIS_IS_NO_AXIS_REF AXIS_REF variable type Thg pointer must points to the
errors register.
SMC_AXIS_REF _ AXIS_REF variables have |Run MC_Reset and do not
0x00020 |CHANGED_DURING_ been changed while the change the axis input of the
OPERATION modules being activated. function block.
0x00021 SMC_FB_ACTIVE_AXIS_ Execute servo off while axis |Power on the servo and run
DISABLED is in motion. MC_Reset.
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Error code Description Contents Corrective Action
As a result that the axis is not
The motion instruction able to be controlled, check if
SMC_AXIS_NOT_READY_FOR the state is power ON or an
0x00022 = - - - —|cannot be run under the -
MOTION . error exists, then enables the
current axis state. .
axis or execute MC_Reset
depending on the situation.
Refer to the servo user manual
0x00023 SMC_AXIS_ERROR_ Error occurs during motion to check on the error
DURING_MOTION 9 information, then run
MC_Reset.
SMC_VD_MAX_ Exceeds the maximum .
0x00028  \\/E| OCITY EXCEEDED velocity limit fMaxVelocity. | oubleshoots with MC_Reset.
SMC_VD_MAX_ Exceeds the maximum
0x00029 |ACCELERATION_ acceleration limit Troubleshoots with MC_Reset.
EXCEEDED fMaxAcceleration.
SMC_VD_MAX_ Exceeds the maximum
0x0002A |DECELERATION_ deceleration limit Troubleshoots with MC_Reset.
EXCEEDED fMaxDeceleration.
0x00032 | SMC_3SH_INVALID_ Invalid Setting Values of ;’liee?etrg‘;(;’r?':ea‘l’r‘: velactyor
VELACC_VALUES velocity or acceleration ag
run the function block.
The current mode needs the |blgnoreHWLimit should not be
0x00033 SMC_3SH_MODE_ hardware limit to be True in the current mode.
NEEDS_HWLIMIT .
activated. Select the proper mode.
Device does not support this
0x00046 SMC_SCM_NOT_ The mode is not supported. |mode. Select the proper mode
SUPPORTED . )
then activate the function block.
The controller mode cannot
SMC_SCM_AXIS_IN_ : Use MC_Reset to troubleshoot
0x00047 WRONG STATE be changed in the current the error.
- state.
SMC SCM SMC_SetControIIerMode is ' .
0x00048 INTERRUPTED interrupted by MC_Stop or |Reactivate the function block.
errorstop.
0x0004B SMC_ST_WRONG_ The axis is under the wrong |Use MC_Reset to troubleshoot
CONTROLLER_MODE controller mode. the error.
SMC_RAG_ERROR Error occurs when the axis Make sure the configuration is
0x00050 | 5yRING._STARTUP ™ roup is activated normal and Re-run
— group ' SMC3_ReinitDrive.
. . SMC3_ReinitDrive cannot be
0x00051 SMC_RAG_ERROR_AXIS_NOT |The axis is not in the run when EtherCAT Master is in
INITIALIZED required state. s
- Initial state.
Virtual axes or logical axes SMC3_PersistPosition cannot
0x00055 |SMC_PP_WRONG_AXIS_TYPE |are not supported by the - . -
. be used on the virtual axis.
function block
The value input to
SMC_PP_NUMBER_OF _ Invalid absolute bits. must usiNumberOfAbsoluteBits of
0x00056 |ABSOLUTE_BITS I o SMC3_PersistPositionSingletur
be within 8~32 bits. .
INVALID nis incorrect, re-enter the
value.
Change the values of
OX0005A SMC_CGR_ZERO_ Invalid value dwRatioTechUnitsDenomand to
VALUES non-zero values and then re-run
the function block.
The gear ratio parameters of | Make the axis enter Disable
0x0005B SMC_CGR_DRIVE_ the drive cannot be modified |state, then re-run the function
POWERED o
when it is under controlled. |block.
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Error code Description Contents Corrective Action
Invalid position period (less ngsei?iéwg\éﬁgn de:;tz)é??ozao\}alue
0x0005C SMC_CGR_INVALID_ than or equal to 0, or greater than zero and smaller
POSPERIOD exceeds half the width of the
band) than half the vglue of
dwBusBandWidth.
The increment of the period After modifying the parameters
SMC_CGR_POSPERIOD_NOT_l|is not integral and the case 1oditying the p
0x0005D = — - - . of fPositionPeriod, re-run the
NTEGRAL of modulo values is -
. function block.
completed by the drive.
OX0006E SMC_P_FTASKCYCLE_ There’s no cycle information | Change the value of TaskCycle
EMPTY in the axis.(fTaskCycle = 0) |into a non-zero value.
) . Before execute the function
0x00078 SMC_R_NO_ERROR_TO_RESE|There’s no errors after using block, check if there're any
T MC_Reset. . o .
errors in the specified axis.
Before reactivate MC_Reset,
0x0007A SMC_R_ERROR_NOT_ The error is not resettable. |make sure all errors in the drive
RESETTABLE
have been removed.
1. The OD you're trying to
Check the error code output |access does not exist, confirm
by the FB the correct OD input.
0x00083 FS{MC—RP—REQUESHNG—ERRO ReadDriveParameter ifan |2, Adjust
error occurs when attempts | MAX_MAILBOX_CHANNELS
to communicate to the drive. |and MAX_SDO_CHANNELS in
10DrvEtherCAT to 128.
SMC_RP_DRIVE_ The parameter is not The parameter you're trying to
0x00084 | PARAMETER_NOT_ ma ped to a specific drive accers)s does no¥exist yng
MAPPED PP P : :
The OD you’re writing does not
SMC_WP_SENDING_ Error code to the FB . !
0x0008D ERROR WriteDriveParameter. :enxpl)i’e[ Confirm the correct OD
SMC_WP_DRIVE_ .
OX0008E |PARAMETER NOT OEfnat‘er:oanE)ea):gT;ttear‘;}gmber 'el')t(witsetwrltten parameter does not
MAPPED ) )
OXO00AA SMC_H_AXIS_WASNT _ The axis is not in standstill |Re-run the FB after the axis
STANDSTILL state. enters standstill state.
Before run SMC3_ReinitDrive,
make sure the drive you’re
0x000AB SMC_H_AXIS_DIDNT_ Errors occur while homing. |using is complied with
START_HOMING ,
standards and there’s no
existing error.
Before run SMC3_ReinitDrive,
The drive does not answer |make sure the drive you're
0x000AC SMC_H_AXIS_DIDNT_ after the homing is using is complied with
ANSWER )
completed. standards and there’s no
existing error.
0x000AE | SMC_H_AXIS_IN_ The homing mode cannot ¢ Re-run the FB after the axis
ERRORSTOP R leaving ErrorStop state.
drive is in errorstop state.
0x00085 | SMC_MS_INVALID_ Invalid Setting Value of tiz-irrl]mutth\?aruBe if]fer correcting
ACCDEC_VALUES velocity or acceleration " put ve "
Deceleration".
0X000B7 SMC_MS_AXIS_IN_ Drive in operating state Re-run the FB after the axis
ERRORSTOP Errorstop. leaving ErrorStop state.
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Set Execute to falling edge . .
SMC_BLOCKING_MC_ . Check the input setting of
0x000B8 | SToP WASNT_CALLED when the axis is locked and |\~ g45, ang Re-run the FB.
MC_Stop cannot be called.
OXO00B9 SMC_MS_AXIS_ A stop cannot be aborted Re-run the FB after the axis
ALREADY_STOPPING while executing MC_Stop. |leaving Stopping state.
Re-run the FB after correcting
0X000C9 SMC_MA_INVALID_ Invalid values of velocity or |the input values of “Velocity”,
VELACC_VALUES acceleration “Acceleration”, “Deceleration”
and “Jerk”.
Re-run the FB after correcting
OXO00E2 SMC_MR_INVALID _ Invalid values of velocity or |the input values of “Velocity”,
VELACC_VALUES acceleration “Acceleration”, “Deceleration”
and “Jerk”.
Re-run the FB after correcting
OXO00FB SMC_MAD_INVALID_ Invalid values of velocity or |the input values of “VelocityDiff”,
VELACC_VALUES acceleration “Acceleration”, “Deceleration”
and “Jerk”.
Re-run the FB after correcting
0x00114 SMC_MSI_INVALID_ Invalid values of velocity or |the input values of “VelocityDiff”,
VELACC_VALUES acceleration “Acceleration” and
“Deceleration”.
:\cr;tis;rtzrsv’:/rill:eos,cecggr:; Re-run the FB after the
0x00116 SMC_MSI_INVALID_ MC MoveSuperimposed execution of first
EXECUTION_ORDER = SUpPErmpos: MC_MoveSuperimposed is
while the first one is still
bei completed.
eing run.
Re-run the FB after correcting
0x0012D SMC_MV_INVALID_ Invalid values of velocity or |the input values of “Velocity”,
ACCDEC_VALUES acceleration “Acceleration”, “Deceleration”
and “Jerk”.
After correcting the input value
0x0012E SMC_MV_DIRECTION_ Direction = shortest/fastest | of “Direction” to be not in
NOT_APPLICABLE is not applicable. shortest / fastest state, re-run
the function block.
0x00145 |SMC_PP_ARRAYSIZE Incorrect array size Enter the correct ArraySize,
then Re-run the function blocks.
Delta_time is not allowed to |Enter the correct Delta_Time,
0x00146 | SMC_PP_STEPOMS be set to 0. then Re-run the function blocks.
0x0015E  |SMC_VP_ARRAYSIZE Incorrect array size Enter the correct ArraySize,
- = then Re-run the function blocks.
Delta_time is not allowed to |Enter the correct Delta_Time,
0x0015F | SMC_VP_STEPOMS be set to 0. then Re-run the function blocks.
. Enter the correct ArraySize,
0x00177 |SMC_AP_ARRAYSIZE Incorrect array size .
- = then Re-run the function blocks.
Delta_time is not allowed to |Enter the correct Delta_Time,
0x00178 | SMC_AP_STEPOMS be set to 0. then Re-run the function blocks.
. Correct Triggerlnput.bActive
SMC_TP_ The trigger has been
0x00190 TRIGGEROCCUPIED activated. back.to False, then re-run the
function block.
The specified devices do not
0x00191 SMC_TP_COULDNT_SET_WIN |The driver interface does not|support Window functions,
DOW support Mask function. turn off Window functions to re-
run the function block.
Check if MC_TouchProbe is run
SMC_AT_ . . and the axis position has not
0X0019A | 1R|GGERNOTOCCUPIED Triggering has been reset. |0 captured then re-activate
the function block.
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Correct the input value of
OX001AA SMC_MCR_INVALID_ Invalid values of velocity or |“Velocity”, “EndVelocity”,
VELACC_VALUES acceleration “Deceleration” and “Jerk”, then
re-run the function block.
Correct the input value of
0x001C3 SMC_MCA_INVALID_ Invalid values of velocity or |“Velocity”, “EndVelocity”,
VELACC_VALUES acceleration “Deceleration” and “Jerk”, then
re-run the function block.

After correcting the input value

0x001C5 SMC_MCA_DIRECTION_ Cannot set the shortest of “EndVelocityDirection” to be
NOT_APPLICABLE distance. not in shortest / fastest state, re-
run the function block.
SMC_ChangeDynamic Check if the axis is in power_off
0x001DB i%g—g?kflé\lVALlD— Limits can only be called in |or standstill state and then re-
- standstill or power_off state. |activate the function block.
After fixing the input value if
Invalid values of velocity "fMaxVeIocity"', "
0x001DC SMC_SDL_INVALID_ acceleration deceleratioh fMaxAcceIerathn |
VELACC_VALUES . ’ "fMaxDeceleration" and
- and jerk =y "o .
axJerk”, re-run the function
block.
} . Set tappets in the cam table
0x00258 SMC_CR_NO_TAPPETS_ There’re no tappets set in and then re-run the function
IN_CAM the CAM.
- block.
As a result of too many tappets
SMC_CR_TOO_MANY The number of tappet in the cam table, you have to
0x00259 TAPPETS B B grouplD exceeds modify the number before re-
MAX_NUM_TAPPETS . .
— - executing the function block.
enter the correct value given
by MC_CamTableSelect after
0x00271 gEAI?E—(?.FEgO—CAM— No cam is selected. it's successfully run to the input

“CamTablelD” and then re-run

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
master position, which is

0x00272 SMC_CI_MASTER_OUT_ The master exceeds the calculated by "Periodic"

OF_SCALE valid scale. "MasterAbsolute" of

MC_CamTableSelect and
"MasterCompensation" of
MC_Camln, is in the range of
master scale on the cam
table before you re-run the
function block.

1. Execute MC_Reset to make
the axis back to standstill
state and check the

. StartMode input.
SMC_CI_RAMPIN_ The value of Velocity and " ws
0x00273 |NEEDS_VELACC acceleration must be setin | vonen "StartMode” is set to
VALUES - the function of ramp_in ramp_in*/
- "ramp_in_pos"/"ramp_in_neg
", the input values of
"VelocityDiff'/"Acceleration"/
"Deceleration" need to be
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non-zero. Then you can re-
run the function block.

0x00274

SMC_CI_SCALING_
INCORRECT

Scaling variables
fEditor/TableMasterMin/Max
are not correct

1. Execute MC_Reset to make
the axis back to standstill
state and check the inputs.

2. Make sure that the max
values must be bigger than
the min values in fEditor /
fTable while using a cam
table not in "XYVA" format.
Then you can re-run the
function block.

0x00275

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-run the function block.

0x00280

SMC_CB_NOT_
IMPLEMENTED

The selected cam format is
not run.

Modify the cam table format to
the one supported by the
function block, then re-run the
function block.(Currently only
support "XYVA" format)

0x002A3

SMC_GI_RATIO_DENOM

RatioDenominator = 0

Change the value of
“RatioDenominator” to be non-
zero and re-run the function
block.

0x002A4

SMC_GI_INVALID_ACC

Invalid value of acceleration

1. Execute MC_Reset to make
the axis back to standstill
state and check the inputs.
Make sure the value of
"Acceleration" is greater than
zero, then re-run the function
block.

n

0x002A5

SMC_GI_INVALID_DEC

Invalid value of deceleration

1. Execute MC_Reset to make
the axis back to standstill
state and check the inputs.

2. Make sure the value of

"Deceleration” is greater than
zero, then re-run the function
block.

0x002A6

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-run the function block.

0x002A7

SMC_GI_INVALID_JERK

Invalid jerk value

1.

Execute MC_Reset to make
the axis back to standstill
state and check the inputs.

. Make sure the value of "Jerk"

is greater than zero, then re-
run the function block.

0x002D5

SMC_PH_INVALID_
VELACCDEC

Invalid values of velocity,
acceleration and
deceleration

Make sure the values of
"Velocity", "Acceleration" and
"Deceleration" are non-zero
before re-run the function block.

0x002EE

SMC_NO_CAM_REF_
TYPE

The chosen cam type is not
MC_CAM_REF

Correct the input variable to the
correct variable in
"MC_CAM_REF" type.

0x002EF

SMC_CAM_TABLE_
DOES_NOT COVER_
MASTER_SCALE

The curve data does not
include the master scale,

Correct the values of "xStart"
and "xEnd" to make these two
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xStart and xEnd, on the values are included in the
CamTable. master scale.
SMC_CAM_TABLE_ There’s no master range on chI)e( i:haem )t(:kt)?erttoarr;dak);EtE: "
0x002F0 |EMPTY_MASTER_ 9 " "
the cam table. xEnd" value greater than the
RANGE « »
value of “xStart”.
Make sure that the values of
SMC_CAM_TABLE_ Invalid min/ max values of  |fTableSlaveMin and
0x002F2  |INVALID_SLAVE_ the slave axis on the cam fTableSlaveMax are not equal
MINMAX table before you re-run the function
block.
Execute MC_Reset to make the
The master axis changes its |axis back to standstill state and
0x00307 SMC_GIP_MASTER _ direction while being Re-run the FB. At the same
DIRECTION_CHANGE synchronizing with the slave |time, do not reverse the master
axis. direction when "StartSync" is
True.
Adjust the input values of
"MasterSyncPosition",
SMC_GIP_SLAVE_ AvoidReversal is set but "SlaveSyncPosition" and
0x00308 |REVERSAL_CANNOT_BE_AVOI |cannot avoid the slave axis |"MasterStartDistance" as well
DED to be reversed. as the velocity of master and
slave axis after being coupled.
Then re-run the function block.
Change the "Axis type" of slave
SMC_GIP_AVOID_ AvoidReversal cannot be to "Modulo"(Need to re-
0x00309 |REVERSAL_FOR_ configured while using linear |download) or set the input
FINITE_AXIS axes. "AvoidReversal" to False, then
re-run the function block.
DMC_TPC_INVALID_PDO_MAP . Do not configure Touch probe
Ox186A0 | piNG PDO mapping error function (60B8h) in PDO.
Do not execute the function
0x186A1 DMC_TPC_TRIGGER Trigger has been created. block with MC_TouchProbe,
OCCUPIED .
which has been run.
DMC_TPC_ETC_CO_ . Invalid SDO command. Check
Ox186A2 | FIRST ERROR SDO read-write error the related configuration.
Cannot find the corresponding
DMC_TPC_ETC_CO_ C .
0x186A3 OTHER_ERROR Communication error master statlon._Check the
master status first.
The size of SDO is too large to
DMC_TPC_ETC_CO_ C
0x186A4 DATA_OVERFLOW Communication error be sgpt. Re-run the FB after
modification.
SDO time outs. Check if there’s
DMC_TPC_ETC_CO_ o .
0x186A5 TIMEOUT Communication error a corresponding OD to the
servo.
Master initialization failed.
DMC_TPC_ECAT_ C
0x186A8 MASTER DISABLE Communication error chepk the status of the master
- station.
DMC_TPC_SLAVE_NOT_SUPO |In CN5 mode, ETCSlave is )
0x186A9 ORT not the ASDA-A3 Confirm the slave model.
Invalid velocity or After correcting the "Velovity" ,
DMC_MF_INVALID_ACCDEC_V |acceleration value "Acceleration" , "Deceleration”
0x186B3 .
ALUES input values, execute the
function block again.
Axis status cannot execute |The axis is in a state that
0x186B4 DMC_MF_AXIS_NOT_READY_F | motion control instruction cannot be controlled. Confirm
OR_MOTION whether the target axis is Power
on or in an error state, and
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enable the axis or execute
MC_Reset on the axis
according to the situation.
An error occurred during Confirm the servo error
0x186B5 DMC_MF_AXIS_ERROR_DURIN|operation information, refer to the servo

G_MOTION manual to eliminate the error,
and execute MC_Reset.

Axis status cannot execute |After starting the servo, execute
0x186B6 DMC_MF_REGULATOR_OR_ST motion control instruction MC_Reset and Re-run the

ART_NOT_SET ry )
motion function block.

There are other After making sure that no other

DMC_MF_TP_TRIGGEROCCUP | MC_TouchProbes executing [MC_TouchProbe is executing in

0x186B7 -

IED the program, re-run the function
block.

Cannot support window The drive cannot support the
Ox186B8 DMC_MF_TP_COULDNT_SET_ |mode window mode, turn off the

WINDOW window mode and restart the

function block.
MC_TouchProbe function TouchProbe related function
0x186B9 DMC MF TP COMM ERROR block command error block command error, remove
- = = - the error and re-run the function
block.
Target distance entered confirm that the sum of the
incorrectly acceleration and deceleration
distances cannot be greater
0x186C4 DMC_ML_MASTER_DISTANCE than or equal to the total moving
INVALID_VALUES . )

- - distance, and the three inputs
cannot be negatives; restart the
function block after correction.

Axis status cannot execute |The axis is in a state that
motion control instruction cannot be controlled. confirm

DMC_ML_AXIS_NOT READY_F wheth_er the target axis is Power

0x186C5 on or in an error state, and

OR_MOTION .
enable the axis or execute
MC_Reset on the axis
according to the situation.

An error occurred during confirm the servo error
0x186C6 DMC_ML_AXIS_ERROR_DURIN | operation information, refer to the servo

G_MOTION manual to eliminate the error,
and execute MC_Reset.

Axis status cannot execute |After starting the servo, execute
0x186C7 DMC_ML_REGULATOR_OR_ST motion control instruction MC_Reset and Re-run the

ART_NOT_SET - )

- - motion function block.
There are other After making sure that no other

DMC_ML_TP_TRIGGEROCCUP |MC_TouchProbes executing [MC_TouchProbe is executing in

0x186C8 "

IED the program, re-run the function
block.

MC_TouchProbe function TouchProbe related function
0x186C9 DMC ML TP COMM ERROR block command error block command error, remove
- = = - the error and re-run the function
block.

DMC_CB _CAM TABLE_DATA E|Cam table no information Check if the Cam table has no

0x186D4 vilis - — -

MPTY data

0x186D5 DMC_CB_CAM_DATATYPE_NO |Cam table format error Check if the Cam table format is
T_SUPPORT correct

0x187CC DMC_CRTS_TAPPETID _ The value of track ID of the |Re-run the FB after correcting
VALUE_OUTOFRANGE tappet is set out of range. Track ID.
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0x187D2 DMC_CRTV_TAPPETID_ The value of track ID of the |Re-run the FB after correcting
VALUE_OUTOFRANGE tappet is set out of range. Track ID.
0x187D3 DMC_CRTV_NO_ The track ID to read does Re-run the FB after checking
TAPPETID not exist. the tappet inputs.
0x187D4 DMC_CRTV_NO_ There’s no tappets set in the | Re-run the FB after adding new
TAPPETS_IN_CAM cam table. tappets.
DMC_CWTV_INVALID_ . Re-run the FB after correcting
0x187DA TAPPETID Invalid Track ID Track ID.
DMC_CWTV_INVALID_ . o correct the input of master
0x187DB | \ASTER POS Invalid master position position, then Re-run the FB.
DMC_CWTV_CAM_ .
0x187DC | TABLE. NUM_EXCEED_ The number qf cam table The limit h'as .been reached.
LIMIT exceeds the limit. Cannot write in more tappets.
0x187DD DMC_CWTV_TAPPETID_ The track ID to modify does |Re-run the FB after correcting
NOT_FOUND not exist. Track ID.
Ox187DE DMC_CWTV_TAPPET_ The number of tappets Re-run the FB after checking
NUM_EXCEED_LIMIT exceeds the limit. the tappet number.
0x187DF |DMC CWTV INVALID MODE Tappet input is not an Correct the tappet mode and
- - - existed mode. Re-run the FB.
Ox187E4 DMC_CAT_INVALID_ The user-defined master Re-run the FB after correcting
MASTER_POS position is out of range. the master position.
OX187E5 DMC_CAT_CAM_TABLE_NUM_ | The number of cam table The limit has been reached.
EXCEED_LIMIT exceeds the limit. Cannot write in more tappets.
0x187E6 DMC_CAT_TAPPET_ The number of tappets Re-run the FB after checking
NUM_EXCEED_LIMIT exceeds the limit. the tappet number.
There’re no newly-added
tappets in the input data.
OX187E7 DMC_CAT_NO_TAPPET_ No tappet action set in the |confirm that either PositiveMode
TO_BE_ADDED input variable. or NegativeMode is not set to
TAPPETACTION_none before
re-run the function block.
O0x187E8 |DMC_CAT_INVALID_MODE Tappet input is not an Correct the tappet mode and
existed mode. Re-run the FB.
, : Re-run the FB after specifying a
DMC_CDT_NO_ There’s no tappet in the :
0x187ED TAPPETS_IN_CAM tappet table. itra:rthpet table which has tappets
Ox187EE DMC_CDT_CAM_TABLE_NUM_ | The number of cam table The limit has been reached.
EXCEED_LIMIT exceeds the limit. Cannot write in more tappets.
Ox187EE DMC_CDT_TAPPETID_NOT_FO | The Track ID for deletion still | Correct the Track ID and then
UND exists in the Tappet table restart the function block
Check if the point number of
DMC_CRP_INVALID_ . . specified data is more than the
0x187F4 POINTNUM Invalid point number point number of cam data. Re-
run the FB after modification.
Check if the point number of
DMC_CWP_INVALID_ . . specified data is more than the
Ox187FA POINTNUM Invalid point number point number of cam data. Re-
run the FB after modification.
check if the master position of
data point to be modified
0x187FB DMC_CWP_INVALID_ Invalid master position exceeds the master position of
MASTERPOS .
the front and back point. Re-run
the FB after modification.
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Confirm pin input parameter
0x18801 DMC_TC_INVALID_VALUES Invalid value value. Re-run the FB after
modification.
FB DMC_TorqueControl is
. . being run, and only one FB
0x18802 |DMC_TC_FB_CONFLICT Function trigger repeat DMC_TorqueControl is allowed
to be run at the same time.
SDO read & write failed. Reply
0x18803 |DMC_TC_SDO_RW_FAIL Wrong communication to the servo communication,
and execute this FB.
Confirm the slave OD setting.
Need to open TargetTorque,
0x18804 ESAC—TC—SCM—NOT—SUPPORT Wrong PDO configuration  |ActualTorque,
ModeOfOperation, and
ModeOfOperationDisplay.
DMC_TC_SCM_AXIS_IN_WRO . Use MC_Reset to eliminate the
0x18805 NG _STATE Axis at wrong state error.
0x18806 |DMC_TC_SCM_INTERRUPTED | Unction blockexecution e 1y the function block.
0x18807 DMC_TC_AXIS_NOT_READY_F Axis state error Power on servo and re-run the
OR_MOTION function block.
The axis state cannot After starting servo, execute
0x18808 DMC_TC_REGULATOR_OR_ST execute motion control MC_ Reset, and Re-run motion
ART_NOT_SET . ; —
instruction. function block.
DMC_TC_INVALID_PDO_MAPPI|Slave does not configure the ) .
0x18809 NG related OD on PDO. Confirm PDO configuration
0x1880A DMC_TC_TORQUE_RAMP_VAL | The Torque Ramp inputis | Confirm the input parameters of
UE_RANG_EXCEEDED out of range. the function block.
0x1880B DMC_TC_VELOCITY_VALUE_R |The Max Profile Velocity Confirm the input parameters of
ANG_EXCEEDED input is out of range. the function block.
. Confirm that the function block
0x1880C |DMC_TC_WRONG_AXIS_TYPE |Wrong axis type axis is the EtherCAT axis.
Confirm the slave OD setting.
DMC_VC_SCM_NOT_SUPPOR |Slave does not configure the Need to open TargetVelocity,
0x18811 ActualVelocity,
TED related OD on PDO. .
ModeOfOperation, and
ModeOfOperationDisplay.
DMC_VC_SCM_AXIS_IN_WRO . Use MC_Reset to eliminate the
0x18812 NG_STATE Axis at wrong state error.
Wrong function block .
0x18813 |DMC_VC_SCM_INTERRUPTED execution Re-run the function block.
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Confirm pin input parameter
0x18814 DMC_VC_INVALID_ACCDEC_V Wrong value value. Re-run the FB after
ALUES o
modification.
Confirm pin input parameter
0x18815 DMC_VC_DIRECTION_NOT_AP Wrong value value. Re-run the FB after
PLICABLE o
modification.
0x18816 DMC_VC_AXIS_NOT_READY_F Wrona axis state Power on servo, and re-run the
OR_MOTION 9 function block.
Confirm servo error information.
0x18817 DMC_VC_AXIS_ERROR_DURIN Axis error Refer to Servo manual for error
G_MOTION elimination, and execute
MC_Reset.
Power on servo, execute
0x18818 DMC_VC_REGULATOR_OR_ST Axis error MC_Rest, and Re-run motion
ART_NOT_SET —.
function block.
Function block does not support
execution in the current mode.
DMC_VC_WRONG_CONTROLL |Axis is in the wrong To execute this function block,
0x18819 ER_MODE - controller mode execute
- ) SMC_SetControllerMode first to
switch the axis to the
appropriate mode.
DMC_VC_INVALID_PDO_MAPP |Slave does not configure the ) .
0x1881A ING related OD to PDO. Confirm PDO configuration.
After modifying
udilnputRotation,
udiPulsePerRotation,
0x1881B |DMC_CMGR_ZERO_VALUES |Wrong value udiOutputRotation, and
udiUnitsPerRotation to non-zero
values, re-run the function
block.
After making the axis state goes
0x1881C gMC—CMGR—DRIVE—POWERE Wrong axis state into Disable, re-run the function
block.
When setting iMovementType =
0, set fPositionPeriod to a value
0x1881D g:\(/l)%—CMGR—INVALID—POSPE Wrong value greater than 0 and less than half
of dwBusBandWidth. Then, re-
run the function block.
After correcting fPositionPeriod
DMC_CMGR_POSPERIOD_NO .
0x1881E T INTEGRAL Wrong value parameter, re-run the function
block.
Confirm if the bus configuration
Ox1881F DMC_CMGR_RAG_ERROR_DU Communication error is normal, and Re-run
RING_STARTUP DMC_ChangeMechanismGear
Ration.
EtherCAT Master cannot
0x18820 DMC_CMGR_RAG_ERROR_AXI Axis initializin execute
S_NOT_INITIALIZED 9 DMC_ChangeMechanismGear
Ration during Initialization.
Re-run DMC_GroupReset when
DMC_GM_NO_ERROR_ , - )
0x1882E TO_RESET There’s no error to be reset. g?oigor occurs in the axis
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0x1882F

DMC_GM_DRIVE_
DOESNT ANSWER

One or more axes in the
group does not execute the
reset action.

After the communication status
of the axis is back to normal,
Re-run the FB.
(DFB_ResetECATMaster/DFB_
ResetECATSIave)

0x18830

DMC_GM_ERROR_NOT_RESE
TTABLE

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.

0x18831

DMC_GM_DRIVE_
DOESNT ANSWER_IN_
TIME

Communication timeout

After the communication status
of the axis is back to normal
(DFB_ResetECATMaster/DFB_
ResetECATSIave), Re-run the
FB.

0x18832

DMC_GM_CANNOT _
RESET_
COMMUNICATION_
ERROR

Communication error cannot
be reset.

After the communication status
of the axis is back to normal
(DFB_ResetECATMaster/DFB_
ResetECATSIave), Re-run the
FB.

0x18833

DMC_GM_AXIS_GROUP_RESE
T_FAILED

Fail to reset the axis group.

Remove the error in axis group
(Modify parameter settings/
check on a normal axis path)
before download the program
once again.

0x18839

DMC_GM_LINEAR_AXIS_MAPP
ING_ERROR

Command a non-zero
displacement to an axis,
which does not exist.

Run 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 to make sure the existing
displacement has been mapped
to an appointed axis.

0x1883A

DMC_GM_DIRECT_AXIS_MAPP
ING_ERROR

A non-0 displacement is
specified for a non-existent
axis in the Direct motion
instruction.

Run MC_GroupReset to return
the axis group to GroupStandby
state.

And check the parameter
setting of the axis group and the
position of the axis group
motion instruction, and confirm
that each axis in the axis group
with displacement has the
correct designated single axis.

0x1883B

DMC_GM_JOG_AXIS_MAPPIN
G_ERROR

A non-0 displacement is
specified for an axis that
does not exist in the jog
motion instruction.

Run MC_GroupReset to return
the axis group to GroupStandby
state.

And check the parameter
setting of the axis group and the
position of the axis group
motion instruction, and confirm
that each axis in the axis group
with displacement has the
correct designated single axis.

0x1883F

DMC_GM_CIRCULAR_
AXIS_MAPPING_ERROR

Command a non-zero
displacement to an axis,
which does not exist, in a
circular movement.

Run 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 to make sure the existing
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displacement has been mapped
to an appointed axis.
Run MC_GroupReset to make
the axis group back to
Command a non-zero GroupStandby state. Then
0x18840 DMC_GM_HELIX_AXIS_ displacement to an axis, check the parameter setting and
MAPPING_ERROR which does not exist, in a the input position of axis group
helical movement. so as to make sure the existing
displacement has been mapped
to an appointed axis.

1. Run MC_GroupReset to
make the group state back

Under the to GroupStandby.
DMC_CIRC_MODE. 2. While using
0 DMC_GM_CIRCLE_ radius mode, the distance DMC_CIRC_MODE.radius,
x18841 | DISTANCE_LARGER between the start and end the input value of radius
THAN_DIAMETER A
— point is larger than the must be larger than half of
diameter. the distance between the
start and end point.

3. Re-run the function block.

1. Execute MC_GroupReset to
make the group state back
to GroupStandby.

Under DMC_CIRC_MODE. |2. While using
DMC_GM_CIRCLE_ radius / DMC_CIRC_ DMC_CIRC_MODE radius /
0x18842 |START_AND_ENDPOINT_EQUA|MODE.border mode, the DMC_CIRC_MODE.border
L start point and the end point |  the input value of radius
are at the same position. must be larger than half of
the distance between the
start and end point.

3. Re-run the function block.

1. Execute MC_GroupReset to
make the group state back
to GroupStandby.

Under DMC_C'RC_MODE 2. While using
0x18843 DMC_GM_CIRCLE_ border mode, three points DMC_CIRC_MODE.border,
COLLINEAR_POINTS are defined to lie on a same start point, end point and
line. assist point should not be
set on the same line.

3. Re-run the function block.

1. Execute MC_GroupReset to
make the group state back

DMC GM CIRCLE Under DMC_CIRC_MODE. to GroupStandby. Make sure
0x18844 |CENTER NOT ON center mode, the center of a that the center must locates
BISECTOR circle is not on the bisector on the bisector line between
line. the start and end point.
2. Re-run the function block.
1. Make sure the radius is not 0
Under DMC_CIRC_MODE. while using
0x18845 gXA&U%MZEQQOCLE— radius mode, the radius is DMC_CIRC_MODE.radius
— zero. mode.
2. Re-run the function block.
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Description

Contents

Corrective Action

0x1884B

DMC_GM_CONTINUE_
WRONG_POSITION

The current position is not
the start position recorded in
continue data.

1. Move the axis group to the
position recorded in
Continue Data.
(DMC_AXIS_GROUP_REF.
ContinuePos)

2. Re-run the function block.

0x1884C

DMC_GM_CONTINUE_
DATA_NOT_WRITTEN

ContinueData is not written.

After confirming there’s
Continue Data in the axis group

(DMC_AXIS_GROUP_REF.bC
ontinueDataWriten), then
execute DMC_GroupContinue.

0x18852

DMC_GM_NO_AXIS_IN_
AXIS_GROUP

There’re no axes in the axis
group.

At least one axis must be
specified in the parameter
setting of axis group before re-
run the function block.

0x18853

DMC_GM_SINGLE_AXIS_ERRO
R

Axis error occurs in the axis
group.

1. After troubleshoot the error,
execute MC_GroupReset to
make the group state back
to GroupStandby, while each
axis leaves errorstop state.

2. Re-run the function block.

0x18854

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-run the function block.

0x18855

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-run the function block.

0x18856

DMC_GM_AXIS_GROUP_WRO
NG_STATE

Axis group is in wrong state.

Make sure the axis group is
under the proper state and
ready to be run before Run the
function block.

0x18857

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...

0x18858

DMC_GM_INVALID_VEL_ACC_
DEC_JERK

Invalid values of velocity,
acceleration, deceleration
and jerk

—_

. Adjust the values to be
reasonable and non-zero.

2. Re-run the function block.

0x18859

DMC_GM_INVALID_
BUFFER_MODE

Invalid buffer mode

1. Change to a supported
buffer mode.

2. Re-run the function block.
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0x1885A

DMC_GM_CMD_
ABORTED_DUE_TO_
ERROR

Command is aborted due to
an error.

. Troubleshoot the error.
2. Execute MC_GroupReset to

make the group state back
to GroupStandby.

. Re-run the function block.

0x1885B

DMC_GM_
TRANSITIONING_FROM_
SINGLE_AXIS_
MOVEMENT_NOT_
SUPPORTED

Transitioning from the
single-axis movement is not
supported.

. Execute MC_GroupReset to

make the group state back
to GroupStandby.

. Make sure each axis is back

to standstill.

. Re-run the function block.

0x1885C

DMC_GM_AXIS_GROUP_VELO
CITY_EXCEED_
LIMIT

The velocity of axis group
exceeds the limit set in the
parameter setting.

. Execute MC_GroupReset to

make the group state back
to GroupStandby.

. Make sure the group velocity

does not exceed the limit set
in the parameter setting.

. Re-run the function block.

0x1885D

DMC_GM_AXIS_GROUP_ACCE
LERATION__
EXCEED_LIMIT

The acceleration of axis
group exceeds the limit set
in the parameter setting.

Execute MC_GroupReset
to make the group state
back to GroupStandby.
Make sure the group
acceleration does not
exceed the limit set in the
parameter setting.

Re-run the function block.

0x1885E

DMC_GM_AXIS_GROUP_DECE
LERATION
EXCEED_LIMIT

The deceleration of axis
group exceeds the limit set
in the parameter setting.

Execute MC_GroupReset
to make the group state
back to GroupStandby.
Make sure the group
deceleration does not
exceed the limit set in the
parameter setting.

Re-run the function block.

0x1885F

DMC_GM_AXIS_GROUP_JERK
_EXCEED_LIMIT

The jerk of axis group
exceeds the limit set in the
parameter setting.

Execute MC_GroupReset
to make the group state
back to GroupStandby.
Make sure the group jerk
does not exceed the limit
set in the parameter
setting.

Re-run the function block.

0x18860

DMC_GM_AXIS_GROUP_PLAN
NING_ERROR

Axis group planning error

Run MC_GroupReset to
make the group state back
to GroupStandby.

Make sure the parameters
set for the motion
instruction are reasonable
for planning paths.

Re-run the function block.
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1. Run MC_GroupReset to
make the group state back
to GroupStandby.
0x18861 DMC_GM_AXIS_GROUP_MOVE Axi 2. Make sure the parameters
X _ERROR Xis group move error set for the motion
instruction are reasonable
for planning paths.
3. Re-run the function block.
1. Make sure there’s still some
DMC GM CMD BUF . space in the command
0x18862 FULL - - Command buffer is full. buffer.
2. Re-run the function block.
This motion instruction does | 1. Change to the supported
0x18863 g.pAECMGM—INVALID—COORD—SY not support this coordinate coordinate system.
system. 2. Re-run the function block.
1. Run MC_GroupReset to
make the group state
METERS group 2. Confirm the kinematics
correctly. parameters.
3. Re-run the function block.
1. Run MC_GroupReset to
make the group state
back to GroupStandby.
The cartesian coordinate of |2 Make sure the cartesian
oxtgses | DVMC_GM KININVALID_CONs |IBEBRER R T8 SRR P | goordinate of the points in
TELLATION on p < the axis group motion
working area of the axis path does not exceed the
group. working area of the axis
group.
3. Re-run the function block.
1. Run MC_GroupReset to
make the group state
) back to GroupStandby.
0x18866 DMC_GM_KIN_NOT_INITIALIZE The axis group does ngt set |5 Make sure the axis group
D kinematics transformation. has set kinematics
transformation.
3. Re-run the function block.
1. Run MC_GroupReset to
make the group state
back to GroupStandby.
The kinematics configuration 2 Make sure that the
0x18867 DMC_GM_KIN_CONFIGS_DIFF |of all points in the motl_on kinematics configuration
ER path of the axis group is of all points in the motion
inconsistent. path of the axis group
should be consistent.
3. Re-run the function block.
) . Make sure that the
oxigess | PMC GMKIN SINGULAR CO | C5c B EEEIEIE s oopgurations
NFIGURATION configuration g are set correctly.
9 ’ 2. Re-run the function block.
. . Make sure the axis group
xtgsoo |OVMC_GM_DYN TRACKING Mu| @ SOOI Sr™ | and he axis group s
TUAL_DEPENDENCY oo 9 tracking form a loop.
- 2. Re-run the function block.
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ENABLED_AXIS_GROUP

enabled axis group.

Error code Description Contents Corrective Action
1. Make sure the axis group
DMC_GM_DYN_TRACKING_DE | The axis group is not under is under the same task as
0x1886A |PENDENCY_IN_DIFFERENT_TA |the same task as the axis the axis group it is
SK group it is tracking. tracking.
2. Re-run the function block.
While dynamic tracking is in |1 Stop tracking or wait for
0x1886B g I\AS(':I'TS_MI_NDTJI\IS_ET RACKING_PC progress, the PCS used tracking to complete.
- - = cannot be modified. 2. Re-run the function block.
1. Make sure the Buffer
ox1886c |PMC_GM_DYN_TRACKING_IN |Dynamic tracking does not Mode used is supported
VALID_BUFFER_MODE support this BufferMode. by tracking.
2. Re-run the function block.
0x1886D | PMC_GM_DYN_TRACKING_OP | Dynamic tracking does not |Dynamic tracking does not
ERATION_NOT_SUPPORTED |support this operation. support this operation.
. Make sure that the values
The value of the function of the function block input
0x1886E |DMC_GM_INVALID_INPUT plocl§ input parameter is parameters are valid.
invalid. 2. Re-run the function block.
Invalid 1. Make sure that the value
nvali i
DMC GM INVALID DYNAMIC ! o of the Factor parameter is
0x1886F FACTOR - - :c/eI(tJC|ty/a|cceIerat|on/jerk valid.
aclor vaiues. 2. Re-run the function block.
Make sure that the values
Invalid of .
0x18870 |DMC_GM_INVALID_DYNLIMITS |velocity/acceleration/deceler velocity/acceleration/decel
ation/jerk values eration/jerk are valid.
2. Re-run the function block.
1. use the axis group in the
oxigggt |PMC_GM_AXIS_GROUP_INIT_ | Axis group initialization device tree as the input to
X FAILED failed. the instruction.

2. Re-run the function block.

1. Make sure all the axes
specified in the parameter
setting exist in the device

0x18882 )E()|I\S/|Cég?)/lﬂlg VALID_AXIS_IN_A Invalid axes in axis group tree.
— 2. Download the program
again.

3. Re-run the function block.

1. Make sure there’s no
duplicated axis specified in

DMC_GM_DUPLICATE_ Duplicated axes in axis the parameter setting.
AXIS_IN_AXIS_GROUP group. - ownload the program
again.

3. Re-run the function block.

1. Make sure the specified axis
does not exist in other

DMC_GM_AXIS_ Some axes havg been enabled axis group or
0x18884 |ALREADY_IN_OTHER_ already existed in another

disable the axis group which
has the axis in it.

2. Re-run the function block.
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1. Make sure that the Setting
Values of bus cycle task
meet the requirement.
DMC_GM_AXIS_GROUP_INVAL . ) . ; s
0x18885 |ID. TASK__ l-oas,zclj not configured g-l;r}:s)e Cyclic, Interval:
CONFIGURATION y.
2. Download the program
again.
3. Re-run the function block.
1. To activate more groups,
. make sure the number of
0x18886 DMC_GM_AXIS_GROUP_COUN| The axis grogp_count has activated axis group is less
T_REACH_LIMIT reached the limit. than the max.value.
2. Re-run the function block.
The axis mapping settings ; . ) )
for the axis group do not - Adjust the axis mapping
0x18887 axgﬁﬁle\(g_ﬁlgg(,\)ﬂRATICS_AXIS_ correspond to the axis settings for the axis group.
— mapping settings required by| 2.  Re-run the function block.
the configuration.
After confirming that Parameter
0x18890 DMC_GM_AXIS_GROUP_INVAL Invalid axis aroup parameter input pin has correct readable
ID_PARAMETER group p and writable parameters, re-run
the function block.
DMC_GM_AXIS_GROUP_CANT | Cannot modify parameter After using DMC_GroupDisable
0x18891 | WRITE_PARAMETER_DURING|during the axis group is to disable this axis group, re-run
_GROUP_ENABLED enabled. the function block.
After confirming that IrValue
0x18892 DMC_GM_AXIS_GROUP_INVAL Invalid axis aroup parameter input pin has correct parameter
ID_PARAMETER_SETTING group p Setting Value, re-run the
function block.
h | f the input bi Correct the value of the input
ox1889A | PMC_GM_INVALID_IDENT_IN_ |, 4= 1 = % (1° P L [pin "IdentinGroup®. (Range
X GROUP entinGroup” is not within - |qtartg ot 1)
the legal range. )
Re-run the function block.
. . Make sure that the specified
oxisgop |DMC_GM_AXIS_NOT_PART_OF ghf sp?cTﬁd axis does ”Otd single axis is included in the
X “AXIS_GROUP elong to this axis group and|,yis group.
cannot be removed. .
Re-run the function block.
. . Confirm that the specified single
oxiggoc | DMC_GM_AXIS_GROUP_CANN Itis forbl'ddtenﬂgo add the axis is not currently included in
X OT_ADD_SAME_AXIS Sams ax1s 10 e axis grolib - lthe axis group.
multiple times. .
Re-run the function block.
Check and correct the input
DMC_CKPW_WRITE . . .
0x188B5 AMOUNT OUTOFRANGE WriteAmount input error value ofertgAmount before
- Run the function block.
DMC_CKPW_INVALID_ . o Re-run the FB after correcting
0x18886 MASTERPOS Invalid master position the input of master position.
Re-run the FB after correcting
0x188B7 Egg—CKPW—lNVALID— Invalid acceleration the acceleration input value of
master position.
Re-run the FB after determining
DMC_CKPW_INVALID_ . . . . ;
0x188B8 ACC_SETTING Invalid acceleration setting |the velocity, acceleration and
curve type.
The input curve type is not
DMC_CKPW_INVALID_ . .
0x188B9 CURVE_TYPE_SETTING Invalid curve type setting supporlted. Re-run the FB after
correcting the curve type.
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Make sure there’s boundary
condition (Nature or Clamp) set
for the previous and the latter
DMC_CKPW_SPLINE_ . part of the selected curve
Ox188BA | 1AS NO_BOUNDARY Spine has no boundary. lughine” \which the condition
should be the same at the start
and end of the boundary. Then
Re-run the FB.
Check if the cam table you'’re
DMC_CKPW_CAM_IS_ currently using is being written
0x188BB |WRITING_BY_OTHER_ Failure to write CAM. by other FBs, then wait for the
FUNCTION writing completed before you
Re-run the FB.
set “Search for switch” and
“Search for Z phase pulse” with
0x188C5 DMC_HP_INVALID_ Invalid home speed value non-zero values for the home
HOME_SPEED . .
- speed setting on Pulse Axis
configuration page.
set the homing acceleration
0x188C6 DMC_HP_INVALID_ Invalid home acceleration or |and deceleration with non-zero
HOME_ACC_DEC deceleration value values on Pulse Axis
configuration page.
DMC_HP_INVALID Invalid Setting Value of |26t IrPosiotion” fo be in the
0x188C7 = o= - o rotary range of pulse axis. [0 ~
HOME_POSITION home position -
- PulseAxis.Modulo Value ]
After select “Pulse Axis” in 10
0x188C8 DMC_HP_AXIS_NOT_ The input variable type is not|Configuration, enter the IEC
PULSEAXIS set to be PulseAxis_REF. Object variable to the input
“Axis” of FB DMC_Home_P.
Check if the homing method is
Homing method is not supported by the version you're
DMC_HP_HOMING_ ;
0x188C9 METHOD_RESERVED supported by current curre_qtly using. refer to the
version. specification document for mode
modification.
Check if the hardware limit
Positive or negative limit Elg?r?el 3é3t:rreentu Eg]r?ulns srl:]%%oerted
Ox188CA DMC_HP_HOMING_ signal is activated and axis reyfer to the s ecificatgi’on )
MOVEMENT_HW_LIMIT cannot perform homing in P .
L document for changing the
this circumstances. S
mode and hardware limit signal
configuration.
DMC_HP_HOMING_AXIS_STAT Confirm that DMC_Home_P is
0x188CB |E_NOT_STAND Axis state is not Standstill. run when the axis state is
STILL Standstill.
DMC_ISP_AXIS_NOT_READY_ . Power on servo and re-run the
0x188D5 |\ R "MOTION Wrong axis state function block.
Switch the control mode to
0x188D6 DMC_ISP_WRONG_CONTROLL Wrong axis state SMC_position, and re-run the
ER_MODE -
function block.
The input parameter is too large.
0x1896C DMC_STL_WP_PARAM_ Invalid parameter Re-run the FB after correcting
INVALID .
the input parameter.

563




AX-Series Motion Controller Instructions Manual Appendix A
Error code Description Contents Corrective Action
No such error should occur
No corresponding OD or the while matching ASDA-A2-E to
DMC_STL_WP_SENDING_ERR |0 ¢Orresponding use. check if the servo you're
0x1896D OD is not allowed to be ) .
OR written currently using meets Cia402, or
’ the function block cannot be
run.
No such error should occur
DMC_STL_WP_DRIVE_ The input parameter number \Slgge n::ﬁtef:c?lér:fg tr'?\eS sDeAr;/'gz-clJEut’(r)e
0x1896E |PARAMETER _NOT _ put pz ' . Y
does not exist. currently using meets Cia402, or
MAPPED .
the function block cannot be
run.
No such error should occur
while matching ASDA-A2-E to
0x1896F DMC_STL_WP_PARAM_CONV Parameter conversion error |US€: check if the servo you're
ERSION_ERROR currently using meets Cia402, or
the function block cannot be
run.
Negative software limit is
DMC_SSWL_LIMIT_ S greater than positive software
Ox1897A | SETTING_ OPPOSITE Negative limit input error |5 ™ o rrect the input limit
before you Re-run the FB.
Negative software limit is equal
DMC_SSWL_NEGPOS _ S to positive software limit.
0x1897B LIMT_EQUAL Negative limit input error correct the input limit before you
Re-run the FB.
The input value of
DMC_PL_INVALID_ . o . fMaxPositionLag is negative,
Ox1898A POSITIONLAG Invalid MaxPositionLag input correct the value before Re-run
the FB.
The input value of
0x1898B DMC_PL_INVALID_ Invalid SetActTimeLagCycles is
LAGCYCIES SetActTimeLagCycles input |negative, correct the value
before Re-run the FB.
Only positive and negative
DMC_MVSBP_INVALID DIREC - . direction are allowed, correct
0x18996 — - - Invalid direction I
TION the direction of movement
before Re-run the FB.
RoundPhase/ StopPhase input
0x18997 |DMC_MVSBP_INVALID_PHASE |Invalid phase input. error. _ correct the input
parameters before Re-run the
FB.
The slave is not under control.
check if the target axis is
0x18998 DMC_MVSBP_AXIS_NOT_REA |Slave axis is not ready for  |powered on or in error, then
DY_FOR_MOTION motion. enable the axis or execute
MC_Reset depending on the
situation.
check the error information.
DMC_MVSBP_AXIS_ Refer to the corresponding
0x18999 |ERROR_DURING Errors occur during motion. |[servo’s user manual to
MOTION troubleshoot the error and
execute MC_Reset.
DMC_MVSBP_ The motion control After activating the servo,
0x1899A |REGULATOR_OR _ instruction cannot be run execute MC_Reset before Re-
START_NOT_SET under the current axis state. |run the FB.
0x1899B DMC_MVSBP_INVALID_ACCDE |Invalid velocity, acceleration, | After correcting the parameter,
C_VALUES deceleration, and jerk re-run the function block.
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Wrong reference type. Correct
0x189A5 DMC_AQ_INVALID_REFERENC Invalid reference type the reference type and re-run
E_TYPE -
- the function block.
. . Confirm that the function block
0x189C6 DMC_VC_WRONG_AXIS_TYPE |Specify wrong axis specifies the EtherCAT axis.
. . Enter the velocity or
0x189D4 DMC_MM_INVALID_ACCDEC_V|Invalid ve_lomty or acceleration value and restart
ALUES acceleration value .
the function block
The axis is in an uncontrollable
Current axis status cannot state. Confirm whether the
0x189D5 DMC_MM_AXIS_NOT_READY _ run the motion control target axis is powered on or in
FOR_MOTION an error state. Enable the axis
command . .
or MC_Reset the axis according
to the situation.
Confirm the servo error
0x189D6 DMC_MM_AXIS_ERROR_DURI |An error occurs during message. Refer to the servo
NG_MOTION motion manual to troubleshoot the
error, and run MC_Reset.
Current axis status cannot | Start the servo, run MC_Reset,
0x189D7 DMC_MM_REGULATOR_OR_S run the motion control and then run motion function
TART_NOT_SET -
command block again.
Only forward and reverse
0x189D8  |DMC_MM_INVALID_DIRECTION|Direction error motion are allowed. Modify the
direction and restart the function
block.
0x189D9  |DMC_MM_INVALID_MODULO |IrModulo input error Check if IrModulo is set to the
correct range.
0x189DA DMC_MM_INVALID_POS_VALU IrPosition input error Check if IrPosition is set to the
ES correct range.
0x189E0 DMC_WT_INVALID_PARAMENT | Input value error Check the value.
DMC_GCSD_MASTER_OUT_O |The target entered exceeds |Check if the input value is out of
0x189EB .
F_RANG the cam master axis range |range.
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A.3.2 For Positioning Axis

When an error occurs, you can troubleshoot errors through error codes and the corresponding indicators. Refer to
AX-3 Operational Manual for more details of troubleshooting.

The following table lists the error codes and the contents of the errors:

Error code Description Contents Corrective Action
0x00000 |[SML_NO_ERROR No error messages -
0x00001 SML_DI_GENERAL_COMMUNICA | Communication error Confirm if the Slave network cable is
TION_ERROR properly plugged. Run
DFB_ResetECATMaster to reset
EtherCAT Master, and then re-run
MC_ReinitDrive_DML.
0x00002 |SML_DI_AXIS_ERROR Axis error Confirm Slave error information and
eliminate the error, and then Re-run
MC_Reset_ DML.
0x00015 |SML_WRONG_OPMODE Wrong control mode Function block does not support
execution in the current mode. To
execute this function block, execute
SMC_SetControllerMode first to
switch the axis to the appropriate
mode.
0x00022 |[SML_AXIS_NOT_READY_FOR_M | The Slave state cannot execute the |Axis is at the state that cannot be
OTION motion control instruction. controlled. Confirm whether it is at
the Power-on or error state. Start the
axis or run MC_Reset_ DML
depending on the situation.
0x00023 |SML_MA_MR_MODULO_ACT_PO |PDO lacks the essential parameter. |Configure Actual Position (16#6064)
S_NOT_MAPPED to PDO.
0x00024 |SML_MV_INVALID_VELACCDEC_ |Invalid velocity or Use MC_Reset_DML to eliminate
VALUES acceleration/deceleration Setting  |error.
Value
0x00050 |SMC_RAG_ERROR_DURING_ST |Error occurs during axis re-startup |Confirm if the bus configuration is
ARTUP normal, and re-run
MC_ReinitDrive_ DML.
0x0005A |SML_CGR_ZERO_VALUES Cannot enter O for After modifying
dwRatioTechUnitsDenom and dwRatioTechUnitsDenom and
iRatioTechUnitsNum iRatioTechUnitsNum to non-zero
values, re-run the function block.
0x0005B |SML_CGR_AXIS_POWERED Cannot change gear ratio After making the axis state goes into
parameter at the wrong state. Disable, re-run the function block.
0x0005D |SML_CGR_MODULOPERIOD_NO |Module period is not an integer. After modifying the fModuloPeriodU
T_INTEGRAL parameter, re-run the function block.
0x0005E |SML_CGR_MOVEMENTTYPE_INV | Wrong axis type (Must be either a |After modifying the iMovementType
ALID linear axis or rotary axis). parameter, re-run the function block.
0x0005F |SML_CGR_MODULOPERIOD_NO |Module period cannot be a After modifying the fPositionPeriod
N_POSITIVE negative. parameter, re-run the function block.
0x00060 |SML_CGR_MODULOPERIOD_TO |Module period is too small. After modifying the fPositionPeriod
O SMALL parameter, re-run the function block.
0x00061 SML_CGR_MODULOPERIOD_TO |Module period is too large. After modifying the fPositionPeriod
O LARGE parameter, re-run the function block.
0x00078 |SML_R_NO_ERROR_TO_RESET |No axis error after using Confirm whether the axis is correct,
MC_Reset DML and then re-run the function block.
0x0007A |SML_R_ERROR_NOT_RESETTAB | Error, non-resettable. Confirm whether the Slave error has
LE been eliminated. After error
disappeared, restart
MC_Reset_ DML.
0x00083 |SML_RP_REQUESTING_ERROR |Slave has no corresponding OD, or [The OD you visit does not exist or is
reading the OD is not allowed. not allowed to be accessed. Confirm
the input OD is correct and can be
read.
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0x00084 |[SML_RP_RCV_PARAM_CONVER |Conversion error of the axis The parameter you visit does not
SION_ERROR parameter to servo OD. Unknown |exist.
SoftMotionLight parameter.
0x0008D |SML_WP_SENDING_ERROR Slave has no corresponding OD, or |The OD you visit does not exist or is
writing the OD is not allowed. not allowed to be written. Confirm
the input OD is correct and can be
written.
0x0008E |SML_WP_TMT_PARAM_CONVER |Conversion error of the axis The written parameter does not
SION_ERROR parameter to servo OD. Unknown |exist.
SoftMotionLight parameter.
0x000AA [SML_H_AXIS_WASNT_STANDSTI |Axis is not at the Standstill state. Make axis enter the Standstill state,
LL and re-run the function block.
0x000B7 |SML_MS_AXIS_IN_ERRORSTOP |Driver is at the Errorstop state. Make axis leave the ErrorStop state,
Cannot execute MC_Stop_DML. and re-run the function block.
0x186A0 |DML_MA_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter
value meets the definition range of
slave Object, and then re-run the
function block.
0x186A1 DML_MA_AXIS_NOT_READY_FO |The axis state cannot execute After confirming the axis at the state
R_MOTION motion control instructions. that can execute motion instructions,
re-run the function block.
0x186A2 |DML_MA_INVALID_VALUES The input parameter is invalid Confirm the pin input parameter
Setting Value. value. After the confirmation, re-run
the function block.
0x186A4 |DML_MA_AXIS_NOT_SUPPORT _ |Slave does not support the PP The current selected slave does not
PP_MODE mode. support Profile Position Mode. use
another model.
Ox186A5 DML_MA_R2R_ENABLED This functior_l cannot be run while After the RZR function is c_ompleted,
R2R is running. run the function block again.
0x186AA |DML_MR_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter
value meets the definition range of
slave Object, and then re-run the
function block.
0x186AB |DML_MR_AXIS_NOT_READY_FO |The motion FB cannot be run under | After confirming the axis at the state
R_MOTION the current axis state. that can execute motion instructions,
re-run the function block.
0x186AC |DML_MR_INVALID_VALUES The input parameter is invalid Confirm pin input parameter value.
Setting Value. Re-run the FB after modification.
0x186AE |DML_MR_AXIS_NOT_SUPPORT_ |Slave does not support the PP The current selected slave does not
PP_MODE mode. support Profile Position Mode. use
another model.
0x186B4 |DML_MV_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter
value meets the definition range of
slave Object, and then re-run the
function block.
0x186B5 |DML_MV_AXIS_NOT_READY_FO |The axis state cannot execute After confirming the axis at the state
R_MOTION motion control instructions. that can execute motion instructions,
re-run the function block.
0x186B6 |DML_MV_INVALID_VALUES The input parameter is invalid Confirm pin input parameter value.
Setting Value. Re-run the FB after modification.
0x186B8 |DML_MV_AXIS_NOT_SUPPORT_ |Slave does not support the PV The current selected slave does not
PV_MODE mode. support Profile Velocity Mode. use
another model.
0x186BE |DML_TC_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter
value meets the definition range of
slave Object, and then re-run the
function block.
0x186BF |[DML_TC_AXIS_NOT_READY_FO |The axis state cannot execute After confirming the axis at the state
R_MOTION motion control instructions. that can run motion instructions, re-
run the function block.
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0x186C0 |DML_TC_INVALID_VALUES The input parameter is invalid Confirm pin input parameter value.
Setting Value. Re-run the FB after modification.
0x186C2 |DML_TC_AXIS_NOT_SUPPORT_ |Slave does not support the PT The current selected slave does not
PT_MODE mode. support Profile Torque Mode. Use
another model.
0x186C8 |(DML_VC_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter
value meets the definition range of
slave Object, and then re-run the
function block.
0x186C9 |DML_VC_AXIS_NOT_READY_FO |The axis state cannot execute After confirming the axis at the state
R_MOTION motion control instructions. that can execute motion instructions,
re-run the function block.
0x186CA |DML_VC_INVALID_VALUES The input parameter is invalid Confirm pin input parameter value.
Setting Value. Re-run the FB after modification.
0x186CC |DML_VC_AXIS_NOT_SUPPORT_ |Slave does not support the VL The current selected slave does not
VL_MODE mode. support Velocity Mode. use
another model.
0x186D2 |(DML_HA_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter
value meets the definition range of
slave Object, and then re-run the
function block.
0x186D3 |DML_HA_AXIS_NOT_READY_FO |The axis state cannot execute After confirming the axis at the state
R_MOTION motion control instructions. that can run motion instructions, re-
run the function block.
0x186D4 |DML_HA_INVALID_VALUES The input parameter is invalid Confirm pin input parameter value.
Setting Value. Re-run the FB after modification.
0x186D6 |DML_HA_AXIS_NOT_SUPPORT_ |Slave does not support the PV The current selected slave does not
PV_MODE mode. support Profile Velocity Mode. use
another model.
0x186DC |DML_MS_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter
value meets the definition range of
slave Object, and then re-run the
function block.
0x186DD |DML_MS_AXIS_NOT_READY_FO | The axis state cannot execute After confirming the axis at the state
R_MOTION motion control instructions. that can run motion instructions, re-
run the function block.
0x186EA |DML_H_AXIS_NOT_SUPPORT_H |Slave does not support the HM The current selected slave does not
M_MODE mode. support Homing Mode. Use another
model.
0x186F0 |DML_R_SDO_RW_FAIL SDO read & write failed. Reply to the slave communication,
confirm the pin input parameter
value meets the definition range of
slave Object, and then re-run the
function block.
0x186FA |DML_P_R2R_ENABLED This functlor_1 cannot be run while | After the RZR function is qompleted,
R2R is running. run the function block again.
0x18A88 |DML_R2R_CIG_TENSION_CTRL_ | Tension control is not supported. Tension control is not supported.
UNSUPPORTED
0x18A89 |DML_R2R_CIG_COMMUNICATIO |SDO communication error. SDO communication error.
N_ERROR
0x18A8A |DML_R2R_CIG_REUSED_ANALO |AVI analog input is reused. AVI analog input is reused.
G_INPUT_AVI
0x18A8B |DML_R2R_CIG_REUSED_ANALO |ACI analog input is reused. ACI analog input is reused.
G_INPUT_ACI
0x18A8C |DML_R2R_CIG_EXE_NOT_ON_S |[R2R_Configuration is not run in R2R_Configuration is not run in
TATE_POWER_OFF power off state. power off state.
0x18A8D |DML_R2R_CIG_GEAR_RATIO_IS_ | Gear ratio is out of range. Gear ratio is out of range.
OVER_RAMGE
0x18A8E |DML_R2R_CIG_LINE_SPEED_MA | The maximum linear velocity is out | The maximum linear velocity is out
X IS_OVER RAMGE of range. of range.
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0x18A8F |[DML_R2R_CIG_TENSION_MAX_ | | The maximum tension is out of The maximum tension is out of
S_OVER_RANGE range. range.

0x18A90 |DML_R2R_CIG_OUTPUT_LIMIT_I | Control output limit out of range. Control output limit out of range.
S_OVER_RANGE

0x18A91 DML_R2R_CIG_UNSUPPORTED_ | Tension target source not Tension target source not
TENSION_TARGET_SOURCE supported. supported.

0x18A92 |DML_R2R_CIG_UNSUPPORTED_ |Zero speed tension target source |Zero speed tension target source
TENSION_TARGET_SOURCE_AT |not supported. not supported.
_0_SPEED

0x18A93 |DML_R2R_CIG_UNSUPPORTED_ |PID target source not supported. PID target source not supported.
PID_TARGET_SOURCE

0x18A94 |DML_R2R_CIG_UNSUPPORTED_ |PID feedback source not PID feedback source not supported.
PID_FEEDBACK_SOURCE supported.

0x18A95 |DML_R2R_CIG_UNSUPPORTED_ |Adaptive PID reference source not | Adaptive PID reference source not
PID_ADAPTABILITY_REFERENCE |supported. supported.
_SOURCE

0x18A96 |DML_R2R_CIG_UNSUPPORTED_ |Unsupported line speed source. Unsupported line speed source.
LINE_SPEED_SOURCE
DML_R2R_CIG_UNSUPPORTED_ .

0x18A97 LINE_SPEED_SOURCE Unsupported line speed source. Re-enter the supported source.
DML_R2R_CIG_UNSUPPORTED _ — Re-enter the supported winding

0x18A98 WINDING_MODE Unsupported winding mode. mode.

0x18AA6 |DML_R2R_RD_TENSION_CTRL_ [Tension control is not supported. Tension control is not supported.
UNSUPPORTED

0x18AA7 |DML_R2R_RD_COMMUNICATION | SDO communication error. SDO communication error.
_ERROR

0x18AA8 |DML_R2R_RD_REUSED_ANALO |AVI analog input is reused. AVI analog input is reused.
G_INPUT_AVI

0x18AA9 |DML_R2R_RD_REUSED_ANALO |ACI analog input is reused. ACI analog input is reused.
G_INPUT_ACI

0x18AAA |DML_R2R_RD_EXE_NOT_ON_ST |R2R_RollDiameter is not run in R2R_RollDiameter is not run in
ATE_POWER_OFF power off state. power off state.

0x18AAB |DML_R2R_RD_UNSUPPORTED_ |Roll diameter source not supported.| Roll diameter source not supported.
ROLL_DIAMETER_SOURCE

0x18AAC |DML_R2R_RD_ROLL_DIAMETER | The maximum roll diameter is out | The maximum roll diameter is out of
_MAX IS OVER RANGE of range. range.

0x18AAD |DML_R2R_RD_ROLL_DIAMETER | The minimum roll diameter is out of | The minimum roll diameter is out of
_MIN_IS OVER_RANGE range. range.

0x18AAE |DML_R2R_RD_PULSE_PER_REV | The number of pulses per The number of pulses per revolution
OLUTION_IS OVER_RANGE revolution is out of range. is out of range.

0x18AAF |DML_R2R_RD_ROUND_PER_LAY | The number of turns per layer is out| The number of turns per layer is out
ER_IS_OVER_RANGE of range. of range.

0x18ABO |DML_R2R_RD_MATERIAL_THICK | Coil thickness is out of range. Coil thickness is out of range.
NESS_IS_OVER_RANGE

0x18AB1 |DML_R2R_RD_ROLL_DIAMETER |Roll diameter calculation filter time |Roll diameter calculation filter time
_FILTER_TIME_IS_OVER_RANGE |is out of range. is out of range.

Ox18AB2 DML_R2R_RD_MATERIAL_THICK | The roll material thickness is out of Re-enter an appropriate value
NESS IS OVER RANGE range. pprop :

Ox18AB3 DML_R2R_RD_ROLL_DIAMETER |Roll diameter calculation filter time Re-enter an appropriate value
_FILTER_TIME_IS_OVER_RANGE |is out of range. )

0x18AC4 |DML_R2R_RU_TENSION_CTRL_ |Tension control is not supported. Tension control is not supported.
UNSUPPORTED

0x18AC5 |DML_R2R_RU_COMMUNICATION | SDO communication error. SDO communication error.
_ERROR

0x18AC6 |DML_R2R_RU_RUN_BEFORE_CF | R2R_Run runs before R2R_Run runs before
IG R2R_Configuration completes. R2R_Configuration completes.

0x18AC7 |DML_R2R_RU_EXE_NOT_ON_ST [R2R_Run is not run in standstill R2R_Run is not run in standstill
ATE_STANDSTILL state. state.

0x18AC8 |DML_R2R_RU_CURRENT_LINE_ |Out of range. Out of range.
SPEED_IS_OVER_RANGE
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0x18AC9 |DML_R2R_RU_TENSION_COMMA | Out of range. Out of range.
ND_IS_OVER_RANGE

0x18ACA |DML_R2R_RU_TENSION_COMMA |Out of range. Out of range.
ND_AT_0_SPEED_IS_OVER_RAN
GE

0x18ACB |DML_R2R_RU_PID_GAIN_P_1ST_|Out of range. Out of range.
IS_OVER_RANGE

0x18ACC |DML_R2R_RU_PID_TIME_I_1ST_I | Out of range. Out of range.
S_OVER_RANGE

0x18ACD |DML_R2R_RU_PID_GAIN_P_2ND |Out of range. Out of range.
_IS_OVER_RANGE

0x18ACE |DML_R2R_RU_PID_TIME_I_2ND_I|Out of range. Out of range.
S_OVER_RANGE

0x18ACF |DML_R2R_RU_NOT_IN_STATE_C |R2R_Run is forced out of R2R_Run is forced out of
ONTINUOUS_MOTION continuous motion state. continuous motion state.
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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.

e Mode 1: Homing which depends on the negative limit switch and Z pulse.

Circumstance 1: MC_Home instruction is run when the negative limit switch is OFF and the axis moves in the
negative direction at the first-phase speed. The motion direction changes and the axis moves
at the second-phase speed when the axis encounters that the negative limit switch is ON.
Where the first Z pulse is met is the home position when the negative limit switch is OFF.

Circumstance 2.  MC_Home instruction is run when the negative limit switch is ON and the axis moves in the
positive direction at the second-phase speed. Where the first Z pulse is met is the home
position when the negative limit switch is OFF.

| Start Poift
Circumstances 1 : Stop Position
- Fasition Direction

Start Paint

Stop Pogition
Circumstances 2 i o—* Fosition Direction

ZPulse I I

Negative limitswitch |

e Mode 2: Homing which depends on the positive limit switch and Z pulse

Circumstance 1: MC_Home instruction is run when the positive limit switch is OFF and the axis moves in the
positive direction at the first-phase speed. The motion direction changes and the axis moves at
the second-phase speed when the axis encounters that the positive limit switch is ON. Where
the first Z pulse is met is the home position while the positive limit switch is OFF.

Circumstance 2: MC_Home instruction is run when the positive limit switch is ON and the axis moves in the
negative direction at the second-phase speed. Where the first Z pulse is met is the home position
while the positive limit switch is OFF.

Start Position

|
Circumstances 1 I )

Stop Position

Megative
Diredion
. Stop Poasition
Circumstances 2 P | .
; Start Position
Megative |

Direction

£ Pulse I I

FPositive limitswitch
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. 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 run and the axis moves in the positive
direction at the first-phase speed. When the axis encounters that the home switch is ON, the
motion direction changes and the axis moves at the second-phase speed. Where the first Z

pulse is met is the home position when the home switch is OFF.

When the home switch is ON, MC_Home instruction is run and the axis directly moves in the
negative direction at the second-phase speed. Where the first Z pulse is met is the home
position while the home switch is OFF.

Ll ]

. I Stop Position
Circumstances 1 ;

Circumstances 2 Magative Direction 4—9 I Start Posgition

ZPulse

Home Switch

Start Position I

Nagative Direction  +—(E}

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 run and the axis moves in the positive
direction at the first-phase speed. The axis moves at the second-phase speed when the axis
encounters that the home switch is ON. Where the first Z pulse is met is the home position.

When the home switch is ON, MC_Home instruction is run and the axis moves in the negative
direction at the second-phase speed. When the axis encounters that the home switch is OFF,
the motion direction changes and the axis moves at the second-phase speed. Where the first
Z pulse is met is the home position.

I— 1
I O i
J
Stop Position
Circumstancesq StartPosition I $)—* Positive Direction
IStart Position
Circumstances 2 ( Stop Position |
a " Positive Direction
ZPulse [ I
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 run and the axis moves in the positive
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Circumstance 2:

direction at the second-phase speed. Where the first Z pulse is met is the home position while
the home switch is OFF.

When the home switch is OFF, MC_Home instruction is run and the axis moves in the negative
direction at the first-phase speed. When the home switch is ON, the motion direction changes
and the axis moves at the second-phase speed. Where the first Z pulse is met is the home
position when the home switch is OFF.

Circumstances 1

Circumstances 2

Start Position { )—» Positive Diredtion

L Pulse l I

Horme Switch |

I

]

Stop Position

{ Start Position

(Stop P asition
—e—b Positive Direction

. Mode 6: Homing which depends on the home switch and Z pulse

Circumstance 1:

Circumstance 2:

When the home switch is ON, MC_Home instruction is run and the axis moves in the positive
direction at the second-phase speed. 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.

When the home switch is OFF, MC_Home instruction is run and the axis moves in the
negative direction at the first-phase speed. While the home switch is ON, the axis moves at
the second-phase speed and where the first Z pulse is met is the home position.

I 1

I

Circumstances 1

Circumstances 2

ZFulse

Home Switch

Start Position:l
top Position 1
q_‘j_:.

Megative Direction

) N i | .
Megative Direction 4—@ | Start Position

l

—

StopPosition i

° 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 run and the axis moves in the
positive direction at the first-phase speed. The motion direction changes and the axis
moves at the second-phase speed when the home switch is ON. Where the first Z pulse is
met is the home position when the home switch is OFF.

When the home switch is ON, MC_Home instruction is run and the axis moves in the
negative direction at the second-phase speed. Where the first Z pulse is met is the home
position when the home switch is OFF.

When the home switch is OFF, MC_Home instruction is run and the axis moves in the
positive direction at the first-phase speed. The motion direction changes and the axis
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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

) _ . StopPosition )
Circum stanoes 2 Megative Direction 1—&—
Circum stances 3 Megative Dilection4—a—| Start Positian

StartPosition

Stop Position

Stop Position Start Pos ftion )
Megative Direction 4_0

[ R S
—

IPulze

Haome Switch

Positive limit switch

Circumstance 1:

Circumstance 2:

Circumstance 3:

Mode 8: Homing depending on the home switch, positive limit switch and Z pulse.

When the home switch is OFF, MC_Home instruction is run and the axis moves in the positive

direction at the first-phase speed. The axis moves at the second-phase speed when the home

switch is ON and where the first Z pulse is met is the home position.

MC_Home instruction is run and the axis moves in the negative direction at the second-phase

speed when the home switch is ON. The motion direction changes and the axis moves at the
second-phase speed when the home switch is OFF. And where the first Z pulse is met is the

home position.

When the home switch is OFF, MC_Home instruction is run and the axis moves in the positive

direction at the first-phase speed. The motion direction changes and the axis moves at the
first-phase speed when the home switch is OFF and the positive limit switch is ON. The axis
still moves at the first-phase speed when the home switch is ON. The motion direction
changes and the axis moves at the first-phase speed when the home switch is OFF. The axis
moves at the second-phase speed and where the first Z pulse is met is the home position

when the home switch is ON.
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[

I
Stop Position

Circum stancas 1 L
Start Position Puositive Direction

. Start Position
Circumstances 2 Stop.Position
ogitive Direction

Start Position I )

Circum stances 3
Stop Position
:—9—’ Positive Direction

I Pulze l l I

Home Switch I—‘—

P ositivelimit switch

. Mode 9: Homing depending on the home switch, positive limit switch and Z pulse

Circumstance 1: MC_Home instruction is run and the axis moves in the positive direction at the first-phase
speed when the home switch is OFF. The axis moves at the second-phase speed when the
home switch is ON. The motion direction changes and the axis moves at the second-phase
speed when the home switch is OFF. And where the first Z pulse is met is the home position.

Circumstance 2: When the home switch is ON MC_Home instruction is run and the axis moves in the positive
direction at the second-phase speed. The motion direction changes and the axis moves at the
second-phase speed when the home switch is OFF. And where the first Z pulse is met is the
home position.

Circumstance 3: MC_Home instruction is run and the axis moves in the positive direction at the first-phase
speed when the home switch is OFF. The motion direction changes and the axis moves at the
first-phase speed when the home switch is OFF and the positive limit switch is ON. The axis
moves at the second-phase speed and where the first Z pulse is met is the home position
when the home switch is ON.

I— 1
E ] |
—_
I
Stop Pozition
Megative Direction
. Start Pozition
Circumstances 2 Stop Pos ition
Negative Direction =

Start Fasition l )

—

Circumstances 1 StartFosition

) Stop Position
Circum stances 3 B

Megative Diraction

FPulze

Home Switch

3[_

P aositive limit switch
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. Mode 10: Homing depending on the home switch, positive limit switch and Z pulse.

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run and the axis moves in the positive direction at the first-phase
speed when the home switch is OFF. The 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 run and the axis moves in the positive direction at the second-
phase speed when the home switch is ON. And where the first Z pulse is met is the home
position while the home switch is OFF.

MC_Home instruction is run and the axis moves in the positive direction at the first-phase
speed when the home switch is OFF. The motion direction changes and the axis moves at
the first-phase speed when the home switch is OFF and the positive limit switch is ON. The
motion direction changes again and the axis moves at the second-phase speed when the
home switch is ON. Where the first Z pulse is met is the home position while the home
switch is OFF.

Circum stances 1

Circum stances 2

Circum stances 3

start Pozition | } iti i
I q., Positive Direction

ZPulze I I l
Hom e Switch ﬁ

P asitive limit switch

Stop Pasition

Stop Position

Start Position I' @ Pasitive Direction

Stant Position }_>

Stop Fosition
W Positiwe Direction

—

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 run and the axis moves in the negative direction at the first-phase
speed when the home switch is OFF. The motion direction changes and the axis moves at the
second-phase speed when the home switch is ON. And where the first Z pulse is met is the
home position while the home switch is OFF.

MC_Home instruction is run and the axis moves in the positive direction at the second-phase
speed while the home switch is ON. And where the first Z pulse is met is the home position
while the home switch is OFF.

MC_Home instruction is run and the axis moves in the negative direction at the first-phase
speed while the home switch is OFF. The motion direction changes and the axis moves at the
first-phase speed while the home switch is OFF and the negative limit switch is ON. The axis
moves at the second-phase speed when the home switch is ON. Where the first Z pulse is
met is the home position while the home switch is OFF.
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Circumstances 1

Circumstances 2

Circumstances 3

Home Switch

Megative limitswitch

I— 1
i O i
| S—-
} Start Position
( Stop Position

—&D—P Pozitive Direction

Stop Position
Start Position I a, ® Prsitive O i
I ozitive Dire otion

(—lmart Pasition .
Stop Position
ﬁj—r— Positive Direction
1 | I

.

Z Fulse

. Mode 12: Homing depending on the home switch, negative limit switch and Z pulse

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run and the axis moves in the negative direction at the first-phase
speed 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 run 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 run and the axis moves in the negative direction at the first-phase
speed while the home switch is OFF. The motion direction changes and the axis moves at the
first-phase speed while the home switch is OFF and the negative limit switch is ON. The axis
still moves at the first-phase speed when the home switch is ON. The motion direction changes
and the axis moves at the first-phase speed while the home switch is OFF. The axis moves at
the second-phase speed while the home switch is ON. And where the first Z pulse is met is the
home position.

Circumstances1 egative Drirection - c art Fosition
M tive Directi ISt t Positi

Start Position
Circumstances 2 Stop Position
M egative Direction
Start Position
Circumstances 3

IPulze

Haome Switch

Megative limit switch —\

[]
—

I

Stop Position

Stop Fosition
Megative Direction

| [
I A

° Mode 13: Homing depending on the home switch, negative limit switch and Z pulse

577



AX-Series Motion Controller Instructions Manual Appendix A

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run and the axis moves in the negative direction at the first-phase
speed while the home switch is OFF. The axis moves at the second-phase speed while the
home switch is ON. The motion direction changes and the axis moves at the second-phase
speed while the home switch is OFF. And where the first Z pulse is met is the home position.

MC_Home instruction is run and the axis moves in the negative direction at the second-
phase speed while the home switch is ON. The motion direction changes and the axis moves
at the second-phase speed while the home switch is OFF. And where the first Z pulse is met
is the home position.

MC_Home instruction is run and the axis moves in the negative direction at the first-phase
speed while the home switch is OFF. The motion direction changes and the axis moves at
the first-phase speed while the home switch is OFF and the negative limit switch is ON. The
axis moves at the second-phase speed and where the first Z pulse is met is the home
position when the home switch is ON and the negative limit switch is OFF.

Circumstances 1

Circumstances 2

Circumstances 2

Home Switch

Megative limitswitch —‘

—

i 0

I Start Position

Stop Position
Positive Direction

Start Position
Stop Position

Pasitive Direction
<_{ Start Position Stop Position

L

®  Postivwe Direction

ZPulze

. Mode 14: Homing depending on the home switch, negative limit switch and Z pulse

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run and the axis moves in the negative direction at the first-phase
speed while the home switch is OFF. The axis moves at the second-phase speed once 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 run and the axis moves in the negative direction at the second-phase
speed while the home switch is ON. Where the first Z pulse is met is the home position while
the home switch is OFF.

MC_Home instruction is run and the axis moves in the negative direction at the first-phase
speed while the home switch is OFF. The motion direction changes and the axis moves at the
first-phase speed while the home switch is OFF and the negative limit switch is ON. The
motion direction changes again and the axis moves at the second-phase speed when the
home switch is ON. Where the first Z pulse is met is the home position while the home switch
is OFF.
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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:

MC_Home instruction is run when the negative limit switch is OFF and the axis moves in the

negative direction at the first-phase speed. The motion direction changes and the axis moves
at the second-phase speed when the axis encounters that the negative limit switch is ON.
Where the servo is when the negative limit switch is OFF is the home position.

Circumstance 2:

MC_Home instruction is run when the negative limit switch is ON and the axis moves in the

positive direction at the second-phase speed. Where the servo is the home position when the

negative limit switch is OFF.

1
I | {
LT
| start Position
Circumstances 1 Stop Position .
Pozitive Direction
1 Stop Position
Start . _—
Circumstances 2 Pasition | Rblhall b
Megative limit switch l
° Mode 18: Homing which depends on the positive limit switch, similar to mode 2, but has nothing to

do with Z pulse.

Circumstance 1:

MC_Home instruction is run when the positive limit switch is OFF and the axis moves in the

positive direction at the first-phase speed. The motion direction changes and the axis moves
at the second-phase speed when the axis encounters that the positive limit switch is ON.
Where the servo is the home position while the positive limit switch is OFF.

Circumstance 2:

MC_Home instruction is run when the positive limit switch is ON and the axis moves in the

negative direction at the second-phase speed. Where the servo is the home position while the
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positive limit switch is OFF.

Circumstances1

—

- [
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Position | Stop Postion
Me gative Direction

Stop Pasition

Circum stances 2 Megative Direction -+ @ JIStart Position
P ozitive 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:

Circumstance 2:

MC_Home instruction is run and the axis moves in the positive direction at the first-phase
speed while the home switch is OFF. The motion direction changes and the axis moves at the
second-phase speed once the home switch becomes ON. And where the axis stands is the
home position at the moment the home switch becomes OFF.

MC_Home instruction is run and the axis directly moves in the negative direction at the
second-phase speed while the home switch is ON. And where the axis stands is the home
position at the moment when the home switch becomes OFF.

. Start |
Circumstances1 oy
Fos tion StopPosition
Megative Direction
) Stop Poszition
Circumstances 2 T = | Start Position
M egative Direction ™ |
Home switch
i
° Mode 20: Homing which depends on the home switch, similar to mode 4, but has nothing to do with

Z pulse.

Circumstance 1 :

Circumstance 2 :

MC_Home instruction is run when the home switch is OFF and the axis moves in the
positive direction at the first-phase speed. Where the servo is the home position when the
home switch is ON.

MC_Home instruction is run when the home switch is ON and the axis moves in the
negative direction at the second-phase speed. The motion direction changes and the axis
moves at the second-phase speed when the home switch becomes OFF. Where the servo
is the home position when the home switch is ON.
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° Mode 21: Homing which depends on the home switch, similar to mode 5, but has nothing to do with

Z pulse.

Circumstance 1:

Circumstance 2:

MC_Home instruction is run and the axis moves in the positive direction at the second-
phase speed while the home switch is ON. And where the axis stands is the home position
at the moment the home switch becomes OFF.

MC_Home instruction is run and the axis moves in the negative direction at the first-phase
speed while the home switch is OFF. The motion direction changes and the axis moves at
the second-phase speed once the home switch becomes ON. And where the axis stands is
the home position at the moment the home switch becomes OFF.

Circumstances 1

Circumstances 2

Home switch [

[]
—

[
Stop Position

Start | % # Positive Direction

Pazition |
I Start Position
Stop Position
Paszitive Direction

. Mode 22: Homing which depends on the home switch, similar to mode 6, but has nothing to do with

Z pulse.

Circumstance 1:

Circumstance 2:

MC_Home instruction is run while the home switch is ON and the axis moves in the positive
direction at the second-phase speed. The motion direction changes and the axis moves at the
second-phase speed once the home switch becomes OFF. Where the axis stands is the home
position when the home switch is ON.

MC_Home instruction is run while the home switch is OFF and the axis moves in the negative
direction at the first-phase speed. Where the axis stands is the home position when the home
switch becomes ON.

Circumstances 1

Circumstances 2

Home st ch —|

L]

I

Start
Pozltin Stop Pos e
Hegathe Direction

Stop Pos fion
N#(J-aﬂ'.'# DIrectlon

!"un Poshtian
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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 run while the home switch is OFF and the axis moves in the positive
direction at the first-phase speed. The motion direction changes and the axis moves at the
second-phase speed once the home switch becomes ON. Where the axis stands is the home
position when the home switch is OFF.

MC_Home instruction is run while the home switch is ON and the axis moves in the negative
direction at the second-phase speed. And where the axis stands is the home position when
the home switch becomes OFF.

MC_Home instruction is run while the home switch is OFF. The axis moves in the positive
direction at the first-phase speed. The motion direction changes and the axis moves at the
first-phase speed when the home switch is OFF and the positive limit switch is ON. When the
home switch is ON, the axis starts to move at the second-phase speed. Where the axis

Circumstances 1

Circumstances 2

Circumstances 3

Home switch

Poszitive limitswitch

[]
—

stands is the home position when the home switch is OFF.
Start

I
Pazition Sop Pos b
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Stop Pos i
Negathe D e ction 23]

ICH[T Posltlon

Start |_
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I N
o

. Mode 24: Homing which depends on the home switch and positive limit switch, similar to mode 8,
but has nothing to do with Z pulse.

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the
positive direction at the first-phase speed. Where the axis stands is the home position when
the home switch is ON.

MC_Home instruction is run while the home switch is ON and the axis moves in the negative
direction at the second-phase speed. The motion direction changes and the axis moves at the
second-phase speed when the home switch is OFF. Where the axis stands is the home
position when the home switch is ON.

MC_Home instruction is run while the home switch is OFF. The axis moves in the positive
direction at the first-phase speed. The motion direction changes and the axis moves at the
first-phase speed when the home switch is OFF and the positive limit switch is ON. When the
home switch is ON, the axis still moves at the first-phase speed. The motion direction
changes and the axis moves at the first-phase speed when the home switch is OFF. Where
the axis stands is the home position when the home switch is ON.
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. 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 run while the home switch is OFF and the axis starts to move in the
positive direction at the first-phase speed. The axis moves at the second-phase speed when
the home switch is ON. The motion direction changes and the axis moves at the second-
phase speed when the home switch is OFF. Where the axis stands is the home position when
the home switch is ON.

MC_Home instruction is run while the home switch is ON and the axis moves in the positive
direction at the second-phase speed. The motion direction changes and the axis moves at the
second-phase speed when the home switch is OFF. Where the axis stands is the home
position when the home switch is ON.

MC_Home instruction is run while the home switch is OFF. The axis moves in the positive
direction at the first-phase speed. The motion direction changes and the axis moves at the
first-phase speed when the home switch is OFF and the positive limit switch is ON. Where the
axis stands is the home position when the home switch is ON.
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Circumstances 3
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Fositive limit switch
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. Mode 26: Homing which depends on the home switch and positive limit switch, similar to mode 10,
but has nothing to do with Z pulse.

Circumstance 1:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the
positive direction at the first-phase speed. The axis moves at the second-phase speed when
the home switch is ON. Where the axis stands is the home position when the home switch is
OFF.
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Circumstance 2: MC_Home instruction is run while the home switch is ON and the axis moves in the positive
direction at the second-phase speed. Where the axis stands is the home position when the
home switch is OFF.

Circumstance 3: MC_Home instruction is run while the home switch is OFF. The axis moves in the positive
direction at the first-phase speed. The motion direction changes and the axis moves at the
first-phase speed when the home switch is OFF and the positive limit switch is ON. The
motion direction changes again and the axis moves at the second-phase speed when the
home switch is ON. Where the axis stands is the home position when the home switch is OFF.

[]

Stop Position
Circumstances 1 g;ﬁs"_;ion Il 96, # Positive Direction
Stop Position
) I
Circumstances 2 gtc-asl'-%ion | 'IJ' * Pusitive Direction
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Start
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Stop Position
=) Positive Direction

Hom e sawitch '—‘l—‘

P ositive limit switch

—

° 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 run while the home switch is OFF and the axis starts to move in the
negative direction at the first-phase speed. The motion direction changes and the axis moves
at the second-phase speed when the home switch is ON. Where the axis stands is the home
position when the home switch is OFF.

Circumstance 2: MC_Home instruction is run while the home switch is ON and the axis moves in the positive
direction at the second-phase speed. Where the axis stands is the home position when the
home switch is OFF.

Circumstance 3: MC_Home instruction is run while the home switch is OFF. The axis moves in the negative
direction at the first-phase speed. The motion direction changes and the axis moves at the first-
phase speed when the home switch is OFF and the negative limit switch is ON. When the
home switch is ON, the axis starts to move at the second-phase speed. Where the axis stands
is the home position when the home switch is OFF.
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. Mode 28: Homing which depends on the home switch and negative limit switch, similar to mode 12,

but has nothing to do with Z puilse.

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the
negative direction at the first-phase speed. Where the axis stands is the home position when
the home switch is ON.

MC_Home instruction is run while the home switch is ON and the axis moves in the positive
direction at the second-phase speed. The motion direction changes and the axis moves at the
second-phase speed when the home switch is OFF. Where the axis stands is the home position
when the home switch is ON.

MC_Home instruction is run while the home switch is OFF. The axis moves in the negative
direction at the first-phase speed. The motion direction changes and the axis moves at the first-
phase speed when the home switch is OFF and the negative limit switch is ON. When the home
switch is ON, the axis still moves at the first-phase speed. The motion direction changes and
the axis moves at the first-phase speed when the home switch is OFF. Where the axis stands
is the home position when the home switch is ON.

1
[ ] i
L
Stop Poszition
Circumstances1 Megative Direction “3 IStart Paszitian
Start
Circum stances 2 Fosition Stop Position
Negative Direction i
Start Position
Circum stances 3
Stop Position
Megative Direction e
Hom e switch —
Megative limit switch |
. 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:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the
negative direction at the first-phase speed. When the home switch is ON, the axis starts to
move at the second-phase speed. The motion direction changes and the axis moves at the
second-phase speed when the home switch is OFF. Where the axis stands is the home
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Circumstance 2:

Circumstance 3:

position when the home switch is ON.

MC_Home instruction is run while the home switch is ON and the axis moves in the negative
direction at the second-phase speed. The motion direction changes and the axis moves at the
second-phase speed when the home switch is OFF. Where the axis stands is the home
position when the home switch is ON.

MC_Home instruction is run while the home switch is OFF. The axis moves in the negative
direction at the first-phase speed. The motion direction changes and the axis moves at the
first-phase speed when the home switch is OFF and the negative limit switch is ON. Where
the axis stands is the home position when the home switch is ON.
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° Mode 30: Homing which depends on the home switch and negative limit switch, similar to mode 14,
but has nothing to do with Z pulse.

Circumstance 1:

Circumstance 2:

Circumstance 3:

MC_Home instruction is run while the home switch is OFF and the axis starts to move in the
negative direction at the first-phase speed. When the home switch is ON, the axis starts to
move at the second-phase speed. Where the axis stands is the home position when the home
switch is OFF.

MC_Home instruction is run while the home switch is ON and the axis moves in the negative
direction at the second-phase speed. Where the axis stands is the home position when the
home switch is OFF.

MC_Home instruction is run while the home switch is OFF. The axis moves in the negative
direction at the first-phase speed. The motion direction changes and the axis moves at the
first-phase speed when the home switch is OFF and the negative limit switch is ON. When the
home switch is ON, the motion direction changes again and the axis moves at the second-
phase speed. Where the axis stands is the home position when the home switch is OFF
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Circumstances 3
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Mode 31 and mode 32: Reserved
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Mode 31 and mode 32 Reserved for future homing.

Mode 33 ~ mode 34 Homing which only depends on Z pulse

° Mode 33: Homing depending on Z pulse (Negative direction)

MC_Home instruction is run and the axis moves at the second-phase speed in the negative direction. And
the place where the axis stands is the home position once the first Z pulse is met.

] _

Stop Position
Megative Direction = @ :Start Fosition

7 Fulse | I I |

° Mode 34: Homing depending on Z pulse (Positive direction)

MC_Home instruction is run and the axis moves at the second-phase speed in the positive direction. And the
place where the axis stands is the home position once the first Z pulse is met.

Stop Position
tion | o
Start Position | 34

* Positive Direction

IPulze I l l I

. Mode 35: Homing which depends on the current position

MC_Home instruction is run, the axis does not move and its current position is regarded as the home position.
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