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Axis management function block

MC_Power (FB)

Enable the axis.

Name MC_Power (axis enable)
Supported modes CcSP Ccsv CST
Graphical performance ST performance _
MC_ Power (
MC_Power Axis:=
—Axis Statusf— XIS,
—iEnable bRegulatorRealStatep— Enable:=,
—bRegulatorOn bDriveStartRealState}—
—bDriveStart Busyl— bRegulatorOn :=,
EnE;:Io[; : bDriveStart :=,
Status=>,
bRegulatorRealState = >,
bDriveStartRealState =>,
Busy =>,
Error=>,
ErrorlD =>);
Variables
(1) Input and output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2)  Inputvariables
Input variable Name Type of data Effective range Initial value Content
TRUE: Enable function block
Enable Effective BOOL TRUE, FALSE FALSE
FALSE: Disable the function block
TRUE: Turn on axis enable
bRegulatorOn Enable BOOL TRUE, FALSE FALSE
FALSE : Turn off the axis enable
TRUE: Allow axis movement
bDriveStart Drive on BOOL TRUE, FALSE FALSE
FALSE : Prohibit axis movement
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(3)  Output variables

Output variable Name Type of data Effective range Content
TRUE: The axis can execute motion control function
Status State BOOL TRUE, FALSE
blocks
bRegulatorRealState Axis enable signal status BOOL TRUE, FALSE TRUE: Axis enable is valid
bDriveStartRealState Drive on state BOOL TRUE, FALSE TRUE: Allow axis movement
Busy Executing BOOL TRUE, FALSE TRUE: Function block is running
TRUE: The function block generates an exception and
Error Error BOOL TRUE, FALSE
has stopped execution
ErrorlD Error code SMC_ERROR 0 The fault codes when function block is abnormal

(4) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
B O  Axisis not movable
Status O  Axescan execute motion control function blocks _

O Error becomes TRUE
bRegulatorRealState O  Axisenableis effective 0 Axis enable failure
bDriveStartRealState o) Allow axis movement o) The axis is not allowed to run

B O  WhenEnable becomes FALSE
Busy O  Therising edge of Enable .
O When Error becomes TRUE
Error ®  When afault occurs during the execution of a function block | &  When the exception is resolved
Key points

Enable is set to TRUE, MC_Power enters the execution state, and other input pins are processed by MC_Power at this
time.

If Enable is set to FALSE, MC _Power will no longer execute any function block whilst modifying the other input pins of
MC _Power will have no effect.

The bRegulatorOn (enable) pin controls the axis enable. When bRegulatorOn is TRUE, MC_Power will try to enable the
axis. After the axis is successfully enabled, the bRegulatorRealState pin of MC_Power will output TRUE. When
bRegulatorOn is FALSE, MC_Power will disconnect the axis enable, and bRegulatorRealState pin output is FALSE.

The bDriveStart (drive on) pin allows the axis to move, when bDriveStart is TRUE, MC_Power allows the axis to move,
bDriveStartRealState pin output is TRUE; when bDriveStart is FALSE, MC_Power prohibits the axis to move,
bDriveStartRealState pin output is FALSE.

When the axis is moving, turn off the bRegulatorOn or bDriveStart of MC _Power. At this time, the function block
CommmandAborted being executed becomes TRUE, the axis is switched to the non-movable state, and all motion
control is stopped.

When bRegulatorRealState is TRUE, bDriveStartRealState is TRUE, and the axis has no faults, the Status pin will output

TRUE, the axis state will be converted to StandStill, and other motion control function blocks can be executed.
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u % Note: When disconnecting the axis enable, please do not turn off the bEnable and bRegulatorOn of MC_Power at the same time. This operation may cause that the axis

cannot be disabled. It is recommended not to turn off the Enable pin of MC_Power.

IH
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SMC_ SetControllerMode (FB)

Set the control mode of the drive.

Name SMC_ SetControllerMode (change control mode)
Supported modes CSspP Ccsv CST
Graphical performance ST performance _
SMC_ SetControllerMode (
Axis:=,
SHC_SetControllertiode bExecute :=,
Axis bDane— nControllerMode :=,
bExecute bBusyp—
nControllerMode bError— bDone =>,
nErrorlD p— bBusy = >,
bError=>,
nErrorlD =>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3

(2)  Inputvariables
Input variable Name Type of data Effective range Initial value Content
Enter a function block to start executing when
bExecute Start up BOOL TRUE, FALSE FALSE
itrises
Control Select the control mode, refer to
nControllerMode SMC _CONTROLLER_MODE SMC _Position
mode SMC_Controller_Mode

(3)  Outputvariables
Output
Name Type of data Effective range Content
variable
Mode setting
bDone BOOL TRUE, FALSE TRUE: The execution of the function block is complete
completed
Function block is
bBusy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception and
bError Error BOOL TRUE, FALSE
has stopped execution
nErrorlD Error Code SMC_ERROR 0 When an exception occurs, the error code is output
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(4) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
0 bExecute is TRUE at the same time as the FALSE of

bDone ®  Whenfinished bExecute
®  bExecuteis FALSE, after 1 cycle
O  bDoneis TRUE

bBusy ®  Therising edge of bExecute ®  When bErroris TRUE
®  bCommandAborted becomes TRUE
0 bExecute is TRUE at the same time as the FALSE of
®  When a fault occurs during the execution

bError bExecute
of a function block
] bExecute is FALSE, after 1 cycle

Key points

The rising edge of bExecute is to start the function block. The rising edge can be triggered again during the execution
of the function block. The input parameters of the function block will be reloaded each time the rising edge is
executed, and the function block will be executed again.

The control mode of the drive can be set through nControllerMode. For the specific mode conversion, refer to SMC

Controller_Mode.

, Axis must be a physical axis. This function block modifies the axis byControllerMode (command value of the control
mode) parameter, and will wait for the byRealControllerMode (actual command of the control mode) parameter to
return.

, The specified control mode must be supported. For details, please refer to the instruction manual of the
corresponding drive of the axis.

, The communication data of the corresponding mode needs to be configured first. For example, in the torque mode,

communication parameters such as target torque need to be configured.

When the function block is called, the axis cannot be in ErrrorStop, Homing or Stopping state, otherwise an error

(SMC _SCM_AXIS_IN_WRONG_STATE) will occur.

After 1000 cycles of execution of the function block, if it still does not become the set control mode, the function block

will be interrupted and an error will be returned.

When the function block output is bDone, it is necessary to immediately use the function block supported by the

corresponding mode to take over the motion control of the axis, otherwise the motion of the axis will be in an

unsupervised state and cause a fault.
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MC_SetPosition (FB)

To modify the function block position and feedback position of the axis to the position data input by the function block.

Name MC _ Set Position _
Supported modes CSspP Ccsv CST
Graphical performance ST performance _
MC_ SetPosition (
MC_SetPosition Axis:=,
—Axs Done Execute:=,
—Execute Busy Position
—{Position Error ostHon:=
—{Mode ErrorID Mode:=,
Done=>,
Busy =>,
Error=>,
ErrorlD =>);
Variables

(1) Inputand output variables

Input and output variable Name Type of data

Content

Axis Axis AXIS_REF_SM3

Specify the axis, which is an instance of AXIS_REF_SM3

(2) Inputvariables

Initial
Input variable Name Type of data Effective range Content
value
Execute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
Target Negative number,
Position LREAL 0 Specify the set target position, the unit is [command unit]
location positive number, "0"
Mode TRUE: Relative
Mode BOOL TRUE, FALSE FALSE
selection FALSE: Absolute
(3) Output variable
Output
Name Type of data Effective range Content
variable
TRUE: The execution of the function block is
Done Finish BOOL TRUE, FALSE
complete
Function block is
Busy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception
Error Error BOOL TRUE, FALSE
and has stopped execution
ErrorID Error code SMC_ERROR 0 When an exception occurs, an error code is output
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(4) Conversion

timing of output variables

variable When it becomes TRUE When it becomes FALSE
. ®  When Execute is TRUE, at the same time as FALSE of Execute
Done O  When the position shift is completed .
O  Executeis FALSE, after 1 cycle
. O  When Doneis TRUE
Busy O  Rising edge of Execute .
O Erroris TRUE
O  When a fault occurs during the execution of a | _
Error O  When the exception is resolved
function block
Key points

The rising edge of Execute is to start the function block. The rising edge can be triggered again during the execution of

the function block. The input parameters of the function block will be reloaded each time the rising edge is executed,

and the function block will be executed again.

coordinate system.

This function block does not modify the actual encoder position, but only generates a coordinate offset to the current

R Mode pin is TRUE, it is the relative mode, and MC_SetPosition will add the value of the Position pin to the current axis

as the position after the coordinate system offset.

, Mode pin is FALSE, it is in absolute mode, and M_SetPosition will directly use the value of the Position pin as the

offset position.

a % Note: The offset generated by this function block will be lost after the controller is powered off, so it cannot replace the MC_Home function block.

MC_Reset (FB)

Reset axis status, to change axis from ErrrorStop to StandStill status, or reset drive fault.

Name

MC_Reset (axis reset)

Supported modes

(N

Csv CST

Graphical performance

ST performance _

11
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MC_ Reset (
Axis:=,
MC_Reset
—Axis Doneb— | Executes,
—Execute Busyp— | Done=>,
EFI‘DI’ — Busy:>’
ErrorlDp— B
Error=>,
ErrorlD =>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2) Inputvariable
Input variable Name Type of data Effective range Initial value Content
Execute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
(3) Output variables
Output variable Name Type of data Effective range Content
Done Finish BOOL TRUE, FALSE TRUE: The execution of the function block is complete
Function block is
Busy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception and
Error Error BOOL TRUE, FALSE
has stopped execution
ErrorID Error code SMC_ERROR 0 When an exception occurs, an error code is output
(4) Conversion timing of output variables
Variable When it becomes TRUE When it becomes FALSE
. o) When Execute is TRUE, at the same time as FALSE of Execute
Done O  Whenfinished .
(0] Execute is FALSE, after 1 cycle
O  When Doneis TRUE
Busy O Rising edge of Execute O  When Erroris TRUE
o] Command Aborted becomes TRUE
O  When a fault occurs during the execution of a | _
Error O  When the exception is resolved
function block

b~
5
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Key points

The rising edge of Execute is to start the function block. The rising edge can be triggered again during the execution of the
function block. The input parameters of the function block will be reloaded each time the rising edge is executed, and the
function block will be executed again.

When the axis communication is normal, this function block changes the axis from Errorstop to Standstill, changes the
abnormal state of the axis to a normal and operable state, and resets the drive fault state at the same time.

If the axis uses the MC_Reset function block in other states, an error will be reported, the axis will not report an error, and
the current axis state will not be interrupted.

Failure to reset communication-related failures.

1] % Note: Communication-related failures need to re-establish the connection between the master station and the slave station. After the communication is normal, call

the SMC3_RelnitDrive function block to reset. This function block can be used for all types of axes.

MC_TouchProbe (FB)

The position of the axis when the signal is triggered by the trigger probe signal.

Name MC _TouchProbe (Enable external lock)
Supported modes CSP Ccsv CST
Graphical performance ST performance _
MC_ TouchProbe (
MC_TouchProbe Axisi=
—Axis Donef— XIS:=,
—{Triggerlnput Busy|— Triggerlnput :=,
—{Execute Errorp—
—{wWindowOnly ErrorIDp— Execute:=,
—iFirstPosition RecordedPositionf— . o
—|LastPosition CommandAborted f— WindowOnly =,

FirstPosition :=,
LastPosition :=,
Done=>,

Busy =>,
Error=>,
ErrorlD =>,

RecordedPosition =>,

CommandAborted =>);

Variables

(1) Inputand output variables

Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
Triggerinput Trigger pulse input TRIGGER REF Related to the rising edge signal, refer to TRIGGER REF

(2) Inputvariables
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Initial
Input variable Name Type of data Effective range Content
value
Execute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
Window is If TRUE, the trigger signal is only valid within the specified
WindowOnly BOOL TRUE, FALSE FALSE
valid range
Start
FirstPosition LREAL - 0 Specify the start position to receive the trigger signal
position
LastPosition End position LREAL - 0 Specify the end position of receiving the trigger signal
(3) Output variables
Output variable Name Type of data Effective range Content
TRUE: The execution of the function block is
Done Finish BOOL TRUE, FALSE
complete
Function block is
Busy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception
Error Error BOOL TRUE, FALSE
and has stopped execution
When an exception occurs, an error code is
ErrorlD Error code SMC_ERROR 0
output
The position recorded when the trigger signal
RecordedPosition Record location LREAL 0
occurs
Function block
CommandAborted BOOL TRUE, FALSE TRUE: The function block is aborted
execution interrupt

(4) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
®  When Execute is TRUE, at the same time as FALSE
Done O  Whenfinished of Execute
O  Executeis FALSE, after 1 cycle
O  When Doneis TRUE
Busy O Rising edge of Execute O  When Erroris TRUE
O CommandAborted becomes TRUE
O  Multi-start (interruption) of motion function blocks by other
function blocks, when this function block is terminated .
. O  Executeis TRUE, it is at the same time as FALSE of
O  When thisfunction block is terminated due to an abnormality
CommandAborted | _ Execute
O  When an exception is occurring, this function block is started .
. O  Executeis FALSE, after 1 cycle
O  MC _Stop function block is being executed, this function block is
started
Error O  When afault occurs during the execution of a function block O  When the exception is resolved

I~
N
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Key points

The rising edge of Execute is to start the function block. The rising edge can be triggered again during the execution of
the function block. The input parameters of the function block will be reloaded each time the rising edge is executed,
and the function block will be executed again.

This function block uses Triggerinput (trigger pulse input), WindowOnly (window effective), FirstPosition (start
position), LastPosition (end position) as trigger settings. When the signal is triggered, the axis position at the time of

trigger will be output to RecordedPosition (recording position).

U % Note: There are two methods to obtain the current position of the axis. It is recommended to use the probe function defined by 16#60B8. Please refer to the servo

manual for the specific usage method.

Timing diagram

PLC sampling point

TRUE

Execute

FALSE

TRUE

Triggerinput. Signal
FALSE

TRUE

FALSE

TRUE
WindowOnly

FALSE : -

Axis Position
Last position

Record position

Starting position

Sighalnot recerived  Sighal received

Example of window for modal axis

I~
&
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A, Starting positiong  End pasgition

- -I-

End position

Starting pc5|t|m1

B. Starting position = End position

Starting position

End position

MC_AbortTrigger (FB)

Starting position

End pasition ,—-—L-.H Starting poesition

End position

Used with MC_AbortTrigger to break the association with the Triggerlinput variables.

Name MC_AbortTrigger (disable external lock)
Supported modes CSP Ccsv CST
Graphical performance ST performance _
MC_ AbortTrigger (
AXxis:=,
MC_AbortTrigger Triggerinput :=,
—Axis Done Execute:=,
—Triggerlnput Busy
—{Execute Error Done=>,
ErrorID Busy =>
Error=>,
ErrorlD =>);
Variables
(1) Input and output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
Triggerinput Trigger pulse input TRIGGER REF Related to the rising edge signal, refer to TRIGGER REF

(2) Input variables
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Input variable Name Type of data Effective range Initial value Content
Execute Start up BOOL TRUE, FALSE FALSE Start pointing when you enter a rise

(3) Output variables

Output variable Name Type of data Effective range Content
Done Finish BOOL TRUE, FALSE TRUE: The execution of the function block is complete
Function block is
Busy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception and
Error Error BOOL TRUE, FALSE
has stopped execution
ErrorID Error code SMC_ERROR 0 When an exception occurs, an error code is output
(4) Conversion timing of output variables
Variable When it becomes TRUE When it becomes FALSE

. ®  When Execute is TRUE, at the same time as FALSE of Execute

Done O Whenfinished .
O  Executeis FALSE, after 1 cycle

. O  When Doneis TRUE

Busy O Rising edge of Execute .
O  When Erroris TRUE

O  When a fault occurs during the execution of a function | _

Error O  When the exception is resolved
block
Key points

The rising edge of Execute is to start the function block. The rising edge can be triggered again during the execution of
the function block. The input parameters of the function block will be reloaded each time the rising edge is executed,
and the function block will be executed again.

This function block can be used in conjunction with MC_AbortTrigger by terminating the association between the axis

and the Triggerlnput (trigger pulse input) variable.

MC_ReadStatus (FB)

Read the current status information of the axis.

Name MC_ReadStatus (Read axis status)

Supported modes CSP Ccsv CST

Graphical performance ST performance _
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MC_ ReadStatus (
Axis:=,
Enable:=,
MC_ReadStatus valid =>,
—{Axis Valid Busy =>,
—Enable Busy Error=>,
Error
ErrorlD ErrorID =>,
Disabled Disabled =>,
Errorstop E ;
a =>
Stopping rrorstop = >,
Standstill Stopping =>,
D'_“Tﬂemut!m StandStill =>,
ContinuousMotion ' )
SynchronizedMDtioﬂ DiscreteMotion = >,
Homing ContinuousMotion = >,
ConstantVelocity SunchronizedMotion = >
Accelerating ynchronizedMotion = >,
Decelerating Homing=>,
FBErrorOccured ConstantVelocity =>,
Accelerating=>,
Decelerating=>,
FBErrorOccured =>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2)  Inputvariables
Input variable Name Type of data Effective range Initial value Content
TRUE: Enable function block
Enable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
(3) Output variables
Output variable Name Type of data | Effective range Content
Axis status data can
Valid BOOL TRUE, FALSE TRUE: The output is valid
obtain flags
Function block is
Busy BOOL TRUE, FALSE TRUE: The function block is running
executing
Function block
CommandAborted BOOL TRUE, FALSE TRUE: The function block is aborted
execution interrupt
Error Error BOOL TRUE, FALSE TRUE: The function block generates an exception and has




T
HCFa

—mRllRE —
stopped execution
ErrorlD Error code SMC_ERROR 0 When an exception occurs, an error code is output
Disabled Axis not enabled flag BOOL TRUE, FALSE TRUE: The axis is not enabled
Errorstop Axis error flag BOOL TRUE, FALSE TRUE: The axis is in the wrong operating state
Stopping Axis stop sign BOOL TRUE, FALSE TRUE: The axis status is Stopping
Standstill Axis waiting sign BOOL TRUE, FALSE TRUE: The axis state is StandStill
DiscreteMotion Axis discrete status flag BOOL TRUE, FALSE TRUE: The axis state is DiscreteMotion
Axis continuous state
ContinuousMotion q BOOL TRUE, FALSE TRUE: The axis state is ContinuousMotion
ag
Axis synchronization
SynchronizedMotion BOOL TRUE, FALSE TRUE: The axis state is SynchronizedMotion
status flag
Axis back to the original
Homing BOOL TRUE, FALSE TRUE: The axis state is Homing
state flag
Axis uniform speed
ConstantVelocity BOOL TRUE, FALSE TRUE: axis running speed reached
status flag
The axis is accelerating
Accelerating ) BOOL TRUE, FALSE TRUE: The axis is accelerating
sign
Decelerating Axis is decelerating sign BOOL TRUE, FALSE TRUE: The axis is decelerating
Function block error TRUE: A function block error occurred. It has not been cleared
FBErrorOccured BOOL TRUE, FALSE
flag by SMC_ClearFBError

(4) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
o) Enable is TRUE, it is at the same time as FALSE
Valid O  Theoutputisvalid of Enable
o) Enable is FALSE, after 1 cycle
O  When Doneis TRUE
Busy O  Enable'srising edge O  WhenErroris TRUE
0 Command Aborted becomes TRUE
O  Multi-start (interruption) of motion function blocks by other
function blocks, when this function block is terminated .
O Enableis TRUE,itis at the same time as FALSE of
O  When this function block is terminated due to an abnormality

CommandAborted Enable

O  When an exception is occurring, this function block is started .
O Enableis FALSE, after 1 cycle
O  MC_Stop function block is being executed, this function block is
started
Error O  When afault occurs during the execution of a function block O  When the exception is resolved
Disabled O  When the axis is not enabled O  When axisisenabled
Errorstop O Theaxisis in the wrong operating state O Theaxisis not in the wrong running state
Stopping O  When the axis status is Stopping O  When the axis status is not S toping
Standstill O  When the axis state is StandStill O  When the axis state is not StandStill
DiscreteMotion O  When the axis state is DiscreteMotion O  When the axis state is not D iscreteMotion
ContinuousMotion O  When the axis state is ContinuousMotion O  When the axis state is not C ontinuousMotion
SynchronizedMotion | &  When the axis status is SynchronizedMotion O  When the axis status is not SynchronizedMotion
Homing O  When the axis state is Homing O  When the axis status is not Homing
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ConstantVelocity O  When the axis is moving at a constant speed O  axisis not moving at a constant speed
Accelerating O  State of the axis when accelerating O Theaxisis not in the state when accelerating
Decelerating O  State of the axis during deceleration O Theaxisisnotin the state during deceleration

FBErrorOccured When the function block is wrong O  When the function block has no error

Key points

Enable of the function block is TRUE, the axis status information can be updated in real time;

Enable of the function block is FALSE, the previously updated axis status information will be retained.

MC_ReadActualPosition (FB)

Read the current actual position of the axis.

Name

MC_ReadActualPosition (Read the actual position of the axis )

Supported modes CSpP csv CST
Graphical performance ST performance _
MC_ ReadActualPosition (
_— Axis:=,
MC_ReadActualPosition ol
. . nable:=,
—Axis Validp—
—Enable Busyp— | Valid=>,
ErrorF— | Busy=>,
Err"_:' rID | Error=>,
Positionf—
ErrorlD =>,
Position=>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2)  Inputvariables
Input variable Name Type of data Effective range Initial value Content
TRUE: Enable function block
Enable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
(3)  Outputvariables
Output variable Name Type of data Effective range Content
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Axis status data can obtain
Valid BOOL TRUE, FALSE TRUE: The output is valid
flags
Busy Function block is executing BOOL TRUE, FALSE TRUE: The function block is running
TRUE: The function block generates an exception
Error Error BOOL TRUE, FALSE
and has stopped execution

ErrorID Error code SMC_ERROR 0 When an exception occurs, an error code is output
Position Position of the axis read LREAL Position data of the axis read by the function block

(4)  Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
. O  Enableis TRUE, itis at the same time as FALSE of Enable
Valid O  Theoutputisvalid .
o Enable is FALSE, after 1 cycle
. O  When Doneis TRUE
Busy (e} Enable 'srising edge .
o) When Error is TRUE
o] When a fault occurs during the execution of a

Error 0 When the exception is resolved
function block

Key points

s This function block can read the actual position of the axis:

When Enable is TRUE, the function block updates Position data in real time;

When Enable is FALSE, the last updated data is retained.

MC_ReadActualVelocity (FB)

Read the current actual speed of the axis.

Name MC_ReadActualVelocity (Read the actual velocity of the axis )

Supported modes CSP Ccsv CST

Graphical performance ST performance _

MC_ ReadActualVelocity (

MC_ReadActualVelocity Axis:=,
—Axis Validk— | enable:=,
—IEnable Busyf— | | ig=>
Errorp— ’

ErrorIDp— | Busy=>
Velocityp— | Error=>,

ErrorlD =>,

Velocity=>);
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Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
Input variables
Input variable Name Type of data Effective range Initial value Content
TRUE: Enable function block
Enable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
(2)  Outputvariables
Output variable Name Type of data Effective range Content
Axis status data can obtain
Valid BOOL TRUE, FALSE TRUE: The output is valid
flags
Busy Function block is executing BOOL TRUE, FALSE TRUE: The function block is running
TRUE: The function block generates an exception
Error Error BOOL TRUE, FALSE
and has stopped execution
ErrorlD Error code SMC_ERROR 0 When an exception occurs, an error code is output
Velocity Speed of the axis read LREAL speed data of the axis read by the function block
(3 Transformation timing of input variables
Variable When it becomes TRUE When it becomes FALSE
. o) Enable is TRUE, it is at the same time as FALSE of Enable
Valid O  Theoutputisvalid .
o Enable is FALSE, after 1 cycle
_ O  When Doneis TRUE
Busy O Enable 's rising edge .
(0] When Error is TRUE
O  When a fault occurs during the execution of a | _
Error ] When the exception is resolved
function block
Key points

B

This function block can read the actual speed in the drive:

When Enable is TRUE, the function block updates Velocity data in real time;

When Enable is FALSE, the last updated data is retained.
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MC_ReadActualTorque (FB)

Read the current actual torque of the axis.

Name MC_ReadActualTorque (Read the actual torque of the axis )
Supported modes CcSP Ccsv CST
Graphical performance ST performance _
MC_ ReadActualTorque (
AXxis:=,
_ MC_ReadActualTorque _ Enable:=,
—Axis Validp—
—Enable Busy}— Valid =>,
Errorfp— Busy =>,
ErrorlDF—
Error=>,
Torquep—
ErrorID =>,
Torque=>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2)  Inputvariables
Input variable Name Type of data Effective range Initial value Content
TRUE: Enable function block
Enable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
(3)  Output variables
Output variable Name Type of data Effective range Content
Axis status data can
Valid BOOL TRUE, FALSE TRUE: The output is valid
obtain flags
Function block is
Busy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception and has
Error Error BOOL TRUE, FALSE
stopped execution
ErrorID Error code SMC_ERROR 0 When an exception occurs, an error code is output
actual torque data of the axis read by the function block (in
Torque Actual axis torque read LREAL

Nm)
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(4) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
_ O  Enableis TRUE, it is at the same time as FALSE of Enable
Valid O  Theoutputis valid .
(e} Enable is FALSE, after 1 cycle
B O  When Doneis TRUE
Busy o) Enable 'srising edge .
(e} When Error is TRUE
O  When a fault occurs during the execution of a | _
Error o When the exception is resolved
function block
Key points

This function block can read the actual torque in the drive:

When Enable is TRUE, the function block updates Torque data in real time;

When Enable is FALSE, the last updated data is retained.

It is necessary to configure the communication data related to the actual torque to read the correct torque value.

] % Note: What this function block reads is the actual output torque value of the axis, not a percentage of the rated torque.

MC_ReadAxisError (FB)

Read the axis error status.

Name MC_ReadAxisError (Read axis error status)

Supported modes CSP

Ccsv CST

Graphical performance

ST performance _

MC_ReadAxisError

—Axis Valid
—Enable Busy
Error

ErrorlD

AxisError
AxisErrorlD
SWEndSwitchActive

MC_ ReadAxisError (
Axis:=,

Enable:=,

Valid =>,

Busy =>,

Error=>,

ErrorlD =>,
AxisError =>,
AxisErrorlD =>,

SWEndSwitchActive =>);
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Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2)  Inputvariables
Input variable Name Type of data Effective range Initial value Content
TRUE: Enable function block
Enable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
(3)  Outputvariables
Output variable Name Type of data Effective range Content
Axis status data can obtain
Valid BOOL TRUE, FALSE TRUE: The output is valid
flags
Busy Function block is executing BOOL TRUE, FALSE TRUE: The function block is running
TRUE: The function block generates an
Error Error BOOL TRUE, FALSE
exception and has stopped execution
When an exception occurs, an error code is
ErrorlD Error code SMC_ERROR 0
output
AxisError Axis error flag BOOL TRUE, FALSE TRUE when an axis error occurs
AxisErrorID Axis error code DWORD Read the error code of the axis
SWEndSwitchActive Software limit switch is valid BOOL TRUE, FALSE TRUE: soft limit trigger

(4)  Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
. o) Enable is TRUE, it is at the same time as FALSE of Enable
Valid O  Theoutputisvalid .
o Enable is FALSE, after 1 cycle
_ O  When Doneis TRUE
Busy O Enable 's rising edge .
(0] When Error is TRUE
O  When a fault occurs during the execution of a | _
Error ] When the exception is resolved
function block
Key points

This function

B

block can read the error code in the drive:

When Enable is TRUE, the function block updates the data related to axis error in real time;

When Enable

is FALSE, the last updated data is retained.
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MC_ReadParameter (FB)

Read the parameters of the axis.

Name MC_ReadParameter (Read the parameters of the axis)
Supported modes CcSP Ccsv CST
Graphical performance ST performance _
MC_ ReadParameter (
Axis:=,
MC_ReadParameter Enable:=,
—Axis Valid ParameterNumber :=,
—Enable Busy Valid=>,
—ParameterNumber Error
ErrorlD Busy=>,
Value Error=>,
ErrorID =>,
Value=>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2)  Inputvariables
Type of
Input variable Name Effective range Initial value Content
data
TRUE: Enable function block
Enable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
The serial number corresponding to the axis parameter,
Axis
ParameterNumber (axis parameter serial number) can view
ParameterNumber parameter DINT -
AXIS_REF_SM3, and can also read the parameters defined in
number
the corresponding bus, such as the status word in the COE
(3)  Outputvariables
Output variable Name Type of data Effective range Content
Axis parameter data can
Valid BOOL TRUE, FALSE TRUE : can obtain axis parameter data
obtain flags
Busy Function block is executing BOOL TRUE, FALSE TRUE: The function block is running
TRUE: The function block generates an exception
Error Error BOOL TRUE, FALSE
and has stopped execution
ErrorID Error code SMC_ERROR 0 When an exception occurs, an error code is output
Value Axis parameters read LREAL - Axis parameters read by the function block
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(4) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
_ O  Enableis TRUE, itis at the same time as FALSE of Enable
Valid O  Theoutputis valid .
O Enable is FALSE, after 1 cycle
B O  WhenDoneis TRUE
Busy o) Enable 'srising edge .
O When Error is TRUE
O  When a fault occurs during the execution of a | _
Error 0 When the exception is resolved
function block
Key points

This function block can read the parameters corresponding to ParameterNumber (axis parameter number) when Enable is
TRUE, and can also read the parameters defined in the fieldbus protocol, such as the 16# 6041 status word in the HCFA X3EB

drive.

a % Note: When reading bus protocol parameters, you need to do the following operations in the program
diParameterNumeber is declared as a DINT type variable and added to the input pin ParameterNumeber of the function block.
usiDataLength (write the length of the data in the object dictionary you want to read) is declared as a variable of type USINT.
uilndex ( write the index in the object dictionary you want to read ) is declared as a UINT type variable.

usisublndex { write the sub-index in the object dictionary you want to read ) is declared as a DINT type variable.

For example, read the return mode in the HCFA drive object dictionary:

diParameterNumeber : =-DWORD_TO_DINT(SHL(USINT_TO_DWORD( 1), 24) +SHL(UINT_TO_DWORD( 16 # 6098 ), 8 )+ 16 # 00 );

MC_ReadBoolParameter (FB)

Read the BOOL type parameters of the axis.

Name MC_ReadBoolParameter ( Read the BOOL parameter of the axis )
Supported modes CSP Csv CST
Graphical performance ST performance _
MC_ ReadBoolParameter (
Axis:=,
MC_ReadBoolParameter Enable:=,
—1Axis | Validf— ParameterNumber :=,
— IE; ?: meeterhlumber gﬁ: — valig=>,
ErrorID}— Busy =>,
Valuep— Error=>,
ErrorlD =>,
Value=>);

N
N
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Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2)  Inputvariables
Initial
Input variable Name Type of data Effective range Content
value
TRUE: Enable function block
Enable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
The serial number corresponding to the axis
parameter, ParameterNumber (axis parameter serial
Axis parameter
ParameterNumber 5 DINT 0 number) can view AXIS_REF_SM3, and can also read
number
the parameters defined in the corresponding bus,
such as the status word in the COE
(3)  Outputvariables
Output variable Name Type of data Effective range Content
Axis parameter data can
Valid BOOL TRUE, FALSE TRUE : can obtain axis parameter data
obtain flags
Busy Function block is executing BOOL TRUE, FALSE TRUE: The function block is running
TRUE: The function block generates an exception
Error Error BOOL TRUE, FALSE
and has stopped execution
ErrorID Error code SMC_ERROR 0 When an exception occurs, an error code is output
Value Axis BOOL parameter read BOOL TRUE, FALSE Axis parameters read by the function block
(4)  Conversion timing of output variables
Variable When it becomes TRUE When it becomes FALSE
. 6] Enable is TRUE, it is at the same time as FALSE of Enable
Valid O  Theoutputisvalid .
(0] Enable is FALSE, after 1 cycle
B O  When Doneis TRUE
Busy O Enable 'srising edge .
O When Error is TRUE
O  When a fault occurs during the execution of a function | _
Error (e} When the exception is resolved
block
Key points

When Enable is TRUE, this function block can read parameters corresponding to ParameterNumber or parameters defined in

fieldbus protocols, such as the BOOL values of DI and DO in group 16#2104 of HCFA X3EB drive.

a % Note: When reading bus protocol parameters, you need to do the following operations in the program
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diParameterNumeber is declared as a DINT type variable and added to the input pin ParameterNumeber of the function block.

usiDataLength (write the length of the data in the object dictionary you want to read) is declared as a variable of type USINT.

uilndex ( write the index in the object dictionary you want to read ) is declared as a UINT type variable.

usisubIndex ( write the sub-index in the object dictionary you want to read ) is declared as a DINT type variable.

diParameterNumeber : =-DWORD_TO_DINT(SHL(USINT_TO_DWORD(usidatalength),24)+SHL{UINT_TO_DWORD(uiindex),8)+usisubindex);

For details, please refer to MC_ReadParameter to read the bus protocol parameters.

MC_WriteParameter (FB)

Modify the parameters of the axis.

Name

MC_WriteParameter (Modify the parameters of the axis)

Supported modes

CSP

Csv CST

Graphical performance

ST performance _

MC_ WriteParameter (

Axis:=,
Execute:=,
MC_WriteParameter
—|Axis Doneb— ParameterNumber :=,
—Execute Busyp— | Value=,
—ParameterNumber Errorf— | pone=>,
—Value ErrorIDf—
Busy =>,
Error=>,
ErrorlD =>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2)  Inputvariables
Initial
Input variable Name Type of data Effective range Content
value
TRUE: Enable function block
Execute Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
Axis parameter Enter the index and sub-index of the axis parameter
ParameterNumber DINT - 0
number you want to modify
Parameter
Value LREAL - - Set parameter value
setting
(3)  Outputvariables
Output variable Name Type of data Effective range Content

N
o
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Parameter setting
Done BOOL TRUE, FALSE TRUE : Parameter setting is successful
succeeded
Function block is
Busy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception and
Error Error BOOL TRUE, FALSE
has stopped execution
ErrorID Error code SMC_ERROR 0 When an exception occurs, an error code is output

(4)  Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
. o) Execute is TRUE, it is at the same time as FALSE of Execute
Done O  Setsuccessfully _
(0] Execute is FALSE, after 1 cycle
. O  When Doneis TRUE
Busy (e} Rising edge of Execute -
o When Error is TRUE
O  When a fault occurs during the execution of a | _
Error (e} When the exception is resolved
function block
Key points

The rising edge of Execute is to start the function block. The rising edge can be triggered again during the execution of
the function block. Each rising edge will reload the input parameters of the function block and execute the function
block again.

This function block can modify the parameters corresponding to ParameterNumber (axis parameter number), and can

also modify the parameters defined in the fieldbus protocol, such as the 16# 6 041 status word in the HCFA X3EB drive.

a % Note: When modifying the bus protocol parameters, you need to do the following operations in the program
diParameterNumeber is declared as a DINT type variable and added to the input pin ParameterNumeber of the function block.
usiDatalLength (write the length of the data in the object dictionary you want to read) is declared as a variable of type USINT.
uilndex ( write the index in the object dictionary you want to read ) is declared as a UINT type variable.
usisubIndex ( write the sub-index in the object dictionary you want to read } is declared as a DINT type variable. diParameterNumeber :

=-DWORD_TO_DINT(SHL(USINT_TO_DWORD(usidatalength),24)+SHL{UINT_TO_DWORD(uiindex),8)+usisubindex);

For example, modify the return mode in the HCFA drive object dictionary:
diParameterNumeber : =-DWORD_TO_DINT(SHL(USINT_TO_DWORD( 1), 24) +SHL(UINT_TO_DWORD( 16 # 6098 ), 8 )+ 16 #
00);

1=
()
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MC_WriteBOOLParameter (FB)

OOL type parameter of the axis.

Name MC_WriteBoolParameter (Modify the BOOL parameter of the axis )
Supported modes CcSP Ccsv CST
Graphical performance ST performance _
MC_ WriteBoolParameter (
Axis:=,
Execute:=,
MC_WriteBoolParameter
— I Donel— ParameterNumber :=,
—Execute Busyp— | Vvalue=,
—ParameterNumber Errorf— | pone=>,
—Value ErrorIDp—
Busy=>,
Error=>,
ErrorlD =>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2)  Inputvariables
Initial
Input variable Name Type of data Effective range Content
value
TRUE: Enable function block
Execute Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
Axis parameter Enter the index and sub-index of the axis parameter
ParameterNumber DINT 0
number you want to modify
Value Parameter setting BOOL TRUE, FALSE Set parameter value
(3)  Outputvariables
Output variable Name Type of data Effective range Content
Parameter setting
Done BOOL TRUE, FALSE TRUE : Parameter setting is successful
succeeded
Function block is
Busy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception and has
Error Error BOOL TRUE, FALSE
stopped execution
ErrorID Error code SMC_ERROR 0 When an exception occurs, an error code is output
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(4) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
o) Execute is TRUE, it is at the same time as FALSE of
Done o] Set successfully Execute
o] Execute is FALSE, after 1 cycle
B O  When Doneis TRUE
Busy o) Rising edge of Execute .
(e} When Error is TRUE
O  When a fault occurs during the execution of a function | _
Error o When the exception is resolved
block
Key points

The rising edge of Execute is to start the function block. The rising edge can be triggered again during the execution of

the function block. Each rising edge will reload the input parameters of the function block and execute the function

block again.

This function block can modify the parameters corresponding to ParameterNumber (axis parameter number), and

can also modify the parameters defined in the fieldbus protocol, such as the 16#6041 status word in the HCFA X3EB

drive.

a % Note: When modifying the bus protocol parameters, you need to do the following operations in the program

diParameterNumeber is declared as a DINT type variable and added to the input pin ParameterNumeber of the function block.

usiDataLength ( write the length of the data in the object dictionary you want to read) is declared as a variable of type USINT.

uilndex ( write the index in the object dictionary you want to read ) is declared as a UINT type variable.

usisubIndex ( write the sub-index in the object dictionary you want to read ) is declared as a DINT type variable. diParameterNumeber :

=-DWORD_TO_DINT(SHL(USINT_TO_DWORD(usidatalength),24)+SHL{UINT_TO_DWORD(uiindex),8)+usisubindex);

specific operations, please refer to MC_ReadParameter to read the bus protocol parameters.

SMC_CheckAxisCommunication (FB)

Get the current communication status of the axis.

Name SMC_CheckAxisCommunication ( Get the current communication status of the axis)

Supported modes CSP

Ccsv CST

Graphical performance

ST performance _

SMC_CheckAxisCommunication
—Axis
—bEnable

bValid
bError
eErrorID
bOperational
eComState
wComState

SMC_ CheckAxisCommunication (
Axis:=,

bEnable :=,

bvalid =>,

bError=>,

eErrorID =>,

32
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bOperational =>,
eComState =>,
wComState =>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2)  Inputvariables
Input variable Name Type of data Effective range Initial value Content
TRUE: Enable function block
bEnable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
(3)  Outputvariables
Output variable Name Type of data Effective range Content
Axis parameter
bvalid data can obtain BOOL TRUE, FALSE TRUE: can obtain axis parameter data
flags
TRUE: The function block generates an exception and
bError Error BOOL TRUE, FALSE
has stopped execution
bErrorID Error code SMC_ERROR 0 When an exception occurs, an error code is output
Communication TRUE: The communication is normal and the axis can be
bOperational BOOL TRUE, FALSE
normal sign operated
Communication Communication state, refer to SMC
eComState SMC _CommunicationState
status CommunicationState
Communication Used to distinguish the current communication status,
wComState WORD
code Same as axis structure variable wCommunicationState
(4)  Conversion timing of output variables
Variable When it becomes TRUE When it becomes FALSE
. o) bEnable is TRUE, it is at the same time as the FALSE of bEnable
bvalid O  Theoutputisvalid .
o bEnable is FALSE, after 1 cycle
O  When a fault occurs during the execution of a | _
bError ] When the exception is resolved
function block
Key points

This function block can obtain the communication status of the axis:

=
w
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, When bEnable is TRUE, the function block updates the communication status data in real time.

When bEnable is FALSE, the last updated data is retained.

wComState = 100, b Operational is TRUE, axis communication is normal, and other function block operations can be
performed.

When wComState <100, the axis communication is being initialized, and the communication has not been completed
yet, and the axis cannot run.

When wComState >100, the axis communication fails and cannot be restored by MC _Reset. After the bus connection

is re-established, the S MC3_RelnitDrive function block must be called to reinitialize the axis.

SMC_ReadFBError (FB)

Error reading MC and SMC function blocks.

Name SMC_ReadFBError ( read function block error)
Supported modes CSsP csv CST
Graphical performance ST performance _
SMC_ ReadFBError (
Axis:=,
bEnable :=,
SMC_ReadFBError .
—Axis bvalidl— | bvalid=>,
—bEnable bBusyp— B
bFBEmot— | DBUSY=>,
NFBEOrIDf— | LERError=»>
pbyErrorinstance}— ’
strErrorinstancef— | nFBErrorlD =>,
tTimeStamp p—
pbyErrorinstance = >,
strErrorinstance =>,
tTimeStamp =>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3

(2)  Inputvariables

Input variable Name Type of data Effective range Initial value Content
TRUE: Enable function block
bEnable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block

(3)  Output variables
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Output variable Name Type of data Effective range Content
Axis parameter data can When the axis parameter data can be
bvalid BOOL TRUE, FALSE
obtain flags obtained, it becomes TRUE
bBusy Function block is executing BOOL TRUE, FALSE TRUE: The function block is running
TRUE: An abnormality occurred in a
bFBError Error BOOL TRUE, FALSE
function block
When an exception occurs, an error code is
nFBErrorID Error code SMC_ERROR 0
output
Point to the function block reporting the
pbyErrorinstance Error instance POINTER TO BYTE
error
strErrorinstance Error instance STRING Path and Name of abnormal function block
The time stamp when the function block
tTimeStamp Time of error TIME
exception occurred

(4) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE

(o]}

oval bEnable is TRUE, it is at the same time as the FALSE of bEnable
Valid

(@]}

The output is valid

(o]}

bEnable is FALSE, after 1 cycle

bDone is TRUE

(@]}
(o]}

bBusy bEnable 's rising edge

bWhen Error is TRUE

(o]}

(o]}

When a fault occurs during the execution of a

(@]}

bFBError When the exception is resolved

function block

Key points

Enable is set to TRUE, SMC_ReadFBError enters the execution state. At this time, the function block detects whether
the function block using this axis reports an error.

setting Enable to FALSE, SMC_Read FBError will no longer read the function block error status, and will retain the
previously updated function block status information. If the function block reports an error when Enable is FALSE,
when Enable is set to TRUE, the axis error message will be displayed, but when Enable is reset to FALSE, the output
error message will be reset.

clear the error information of the function block read by SMC_ReadFBError, you need to use SMC_ClearFBError. Refer

to SMC_ClearFBError for For details HYPERLINK\l "SMC_ClearFBError (FUN) ".

] % Note: If multiple function blocks of the same Axis report an error, SMC_ReadFBError will only save the information of the first function block that reports an error.
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SMC_ClearFBError (FUN)

Clear MC and SMC function block errors.

Name SMC_ClearFBError (Clear function block error)
Supported modes CSspP Ccsv CST
Graphical performance ST performance _
SMC_ClearFBError
—PDrive SMC_ClearFBErrorf— SMC_ ClearFBError ( pDrive :=ADR() );
Variables

Input variables

Input variable Name Type of data Content
pDrive Pointing axis POINTER TO AXIS_REF Pointer points to AXIS_REF_SM3
Key points

R This function block is a function block exception reset function, which is called when the function block exception
needs to be reset.

pDrive pin needs to take the address of AXIS_REF_SM3 type variable.

B

SMC3_PersistPosition (FB)

Save and record the position of the absolute encoder on the real axis (multi-turn). Virtual axis and logical axis are not supported.

Name SMC_ PersistPosition (save position)

Supported modes CSP Ccsv CST

Graphical performance ST performance _

SMC3_ PersistPosition(

AXxis:=,
SMC3_PersistPosition PersistentData :=,
—|Axis bPositionRestored b—
—|PersistentData bPositionstoredf— | bEnable :=,
—bEnable bBusyf—
bErrorf— | bPositionRestored =>,
eErroriDf—
eRestoringDiadf— | bPositionStored =>,
bBusy =>,
bError=>,
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eErrorlD =>,
eRestoringDiag =>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
PersistentData Keep data SMC3_PersistPosition_Data For location saving
(2)  Inputvariables
Input variable Name Type of data Effective range Initial value Content
TRUE: Enable function block
bEnable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
(3)  Outputvariable
Output variable Name Type of data Effective range Content
Location TRUE: The position saved before the axis is powered
bPositionRestored BOOL TRUE, FALSE
recovery flag off is restored successfully
Location save TRUE: The current position of the axis has been
bPositionStored BOOL TRUE, FALSE
flag saved
Function
bBusy block is BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception
bError Error BOOL TRUE, FALSE
and has stopped execution
nErroriD error code SMC_ERROR 0 When an exception occurs, an error code is output
Restore The diagnostic information of the function block,
eRestoringDiag diagnostic SMC3_PersistPositionDiag | SMC3_PPD_RESTORING_OK refer to SMC3_PersistPositionDiag for the specific
information meaning
Key points

This function block is only used for real axes, and it must be executed first after the controller is powered on. It is

recommended that the Enable pin of the function block is TRUE by default.

If the output variable bPositionRestored is TRUE, it means that the function block loads data correctly after power-on.

This function block can keep the data of Axis.iTurn and Axis.PosOffsetForResiduals after power-off. It is necessary to

configure SMC 3_PersistPosition_Data as a power-off retentive variable.
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, When the function block restores the position data after power-on, the axis scaling and other parameters must be the

same as before the power-off, so when this function block is used together with S MC_ChangeGearingRatio , there
may be problems, and you need to pay attention to the execution sequence.

, SMC 3_PersistPosition_Data is configured as a retentive variable tutorial:
First declare an instance of SMC 3_P e rsistPosition_Data type p ersistentData, and the variable type is R ETAIN

PERSISTENT.

VAR PERSISTENT RETAIN

persistentData: SMC3_PersistPosition_Data;
END VAR

Add it to the PersistentData pin of SMC 3_P e rsistPosition.

SMC3_PersistPositionl

SMC3 PersistPosition
axisl —SiAxis bPositionRestored ——
persistentData —|PersistentData bPositionStored —
TRUE —]bEnable bBusy
bError —
eErrorID
eRestoringDiag —
Create a P e rsistentVars variable (persistent variable)
Devices v § X lcprG @ pevice @)  EtherCAT_Master_SoftMotion @ wHoraxEs
N -_" "3“‘“” ot - I o o Add..._ i Edit.. X Delete G to vari
= B) PCloge l et process s Variable Mapping Typ
= el ssomss e e
) Lorary Manager 2
[8) PLc_PRG (PRG) % Copy '8
= @ Tesk Configuraton B Paste #  Alarm configuration...
Eg = & EtherCAT Task X Delete © Application...
&) pc_pre Refactoring y | @ Ais Group..
& ManTask = @& Camtable...
3 Locevice Rl Propeiies-. & CNCprogram..
2 Softotion General Axs Pool Ll _Add Obj 2@ ONC settings...
= () EtherCAT Master_SoftMotion (EtherCAT Maj = Add Folder... &  Data Sources Manager...
= (@ HCFA_X3E_Servo_Driver (HCFA XE ‘ [ Edit Object %2 DUT..
NP axis1 (SM_Drive_GenercDSP402) Edit Object With... &  External File..
= @ Heox_£cp (eQr£c0) @ Lo @ Global Variable List...
8 Hoax A004.0.1 040 ) Delete application from device € image Pool..
(@ HeQx_1D16_D (0QX-ID16-0) = Interface...
@ Network Variable List (Receiver)...
@ Network Variable List (Sender)...
T Persistent Variables...
POU...
&) POU for implicit checks...

Recompile the program, right-click on the blank space of " P e rsistentVars " after compiling without error, and choose to

add all instance paths.

[{)  EtherCAT Master_SoftMotion '@ Hcra_X3E_Servo_Driv

VAR _GLOBAL PERSISTENT RETAIN

B W

<

Cut
Copy

END VAR

Paste

Delete

X &

Select All
Advanced »

Z}  Input Assistant...
Refactoring »

Add all instance paths

Reorder list and clear gaps

Save current values to recipe

Restore values from recipe

13
Co
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SMC3_PersistPositionSingleturn (FB)

This function block is used to save and record the position of the real axis absolute encoder (single turn).

Name

SMC_PersistPositionS ing leturn (save position)

Supported modes

CSp Csv l CST

Graphical performance ST performance _

SMC3_ PersistPositionSingleturn(

Axis:=,
PersistentData :=,
SHC3_PersistPositionSingleturn e
. = nable :=,
—{his bPositionRestored
—PersistentData bPositionStoredf— | usiNumberOfAbsoluteBits :=,
—{bEnable bBusyl— | bPositionRestored =>,
—usiNumber0fAbsolutefits BEMO— | bPositionStored = >,
efrorD bBusy=>,
¢RestoringDiag
bError=>,
eErrorlD =>,
eRestoringDiag =>);
Variables
(1) Inputand output variables
Input and output variable Name Type of data Content
Specify the axis, which is an instance of
Axis Axis AXIS_REF_SM3
AXIS_REF_SM3
Keep
PersistentData SMC3_PersistPositionSingleturn_Data For location saving
data
(2)  Inputvariables
Initial
Input variable Name Type of data Effective range : Content
value
TRUE: Enable function block
bEnable Effective BOOL TRUE, FALSE FALSE
FALSE : Close the function block
Absolute encoder
usiNumberOfAbsoluteBits USINT 16 Absolute encoder data bits (8-32)
data bit
(3)  Outputvariables
Output variable Name Type of data Effective range Content
Location TRUE: The position saved before the axis is
bPositionRestored BOOL TRUE, FALSE
recovery flag powered off is restored successfully
Location TRUE: The current position of the axis has been
bPositionStored BOOL TRUE, FALSE
save flag saved
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Function
bBusy block is BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an
bError Error BOOL TRUE, FALSE
exception and has stopped execution
When an exception occurs, an error code is
nErroriD error code SMC_ERROR 0
output
Restore
dynamic diagnostic information of the loading
eRestoringDiag diagnostic SMC3_PersistPositionDiag SMC3_PPD_RESTORING_OK
position, refer to SMC3_PersistPositionDiag
information
Key points

s This function block is only used for real axis, and it must be executed first after the controller is powered on. It is
recommended that the Enable pin of the function block is TRUE by default

, Output variable bPositionRestored is TRUE, it means that the function block loads the data correctly after power-on.

s When the function block restores the position data after power-on, the axis scaling and other parameters must be the

same as before the power-off, so when this function block is used together with S MC_ChangeGearingRatio , there

may be problems, and you need to pay attention to the execution sequence.

a % Note: Referto SMC_ChangeGearingRatio .

SMC_ChangeGearingRatio (FB)

Modify the electronic gear ratio and axis type.

Name SMC_ChangeGearingRatio (Modify the electronic gear ratio)

Supported modes CSP Ccsv CST

Graphical performance ST performance _

SMC_ ChangeGearingRatio (
AXxis:=,
bExecute :=,

dwRatioTechUnitsDenom :=,

SMC_ChangeGearingRatio
—Axis bDonef— | iRatioTechUnitsNum :=,
—{bExecute bBusyp—
—dwRatioTechUnitsDenom bErrarf— fPositionPeriod :=,
iRatioTechUnitsNum nErrorID p— .
fPositionPeriod iMovementType :=,
iMovementType
bDone =>,
bBusy =>,
bError=>,
nErroriD =>);
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Variables

(1) Inputand output variables

Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2) Inputvariables
Effective Initial
Input variable Name Type of data Content
range value
bExecute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
The denominator of the conversion factor that
dwRatioTechUnitsDenom DWORD 0 converts the drive increment to the command
unit
The numerator of the conversion factor that
iRatioTechUnitsNum DINT 0
converts drive increments to instruction units
Position
fPositionPeriod LREAL 0 Only useful for modal axis, position cycle
cycle
Axis type 0: rotary modal axis
iMovementType SMC_MOVEMENTTYPE 0,1 rotary
selection 1:linear axis
(3) Output variables
Output variable Name Type of data Effective range Content
bDone Finish BOOL TRUE, FALSE TRUE: The execution of the function block is complete
Function block is
bBusy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception and
bError Error BOOL TRUE, FALSE
has stopped execution
nErroriD error code SMC_ERROR 0 When an exception occurs, an error code is output
(4) Conversion timing of output variables
variable When it becomes TRUE When it becomes FALSE
. O  bExecuteis TRUE at the same time as the FALSE of bExecute
bDone O  Whenresetiscomplete .
(o] bExecute is FALSE, after 1 cycle
_ O  bDoneis TRUE
bBusy (e} bExecute rising edge .
O bError is TRUE
bError 0 When a fault occurs during the execution of a function block 0 When the exception is resolved
Key points

The rising edge of bExecute is to start the function block. The rising edge can be triggered again during the execution
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of the function block. The input parameters of the function block will be reloaded each time the rising edge is
executed, and the function block will be executed again.

The gear ratio and axis type of the axis can be modified through this function block. After b Done is TRUE, it may be
necessary to restart the axis through S MC3_RelnitDrive to ensure that all variables are successfully initialized.

The following is a brief description of dwRatioTechUnitsDenom and iRatioTechUnitsNum :

Axis type and limits Scaling
(] Invert direction
[] Virtual mode
O Modul 16#20000 increments £<> motor turns 4
odulo
O Finit 1 motor turns <=>|gear output turns 2
inice —
3 gear output turns §=> units in application 8

dwRatioTechUnitsDenom is multiplied by the three parameters on the left, and iRatioTechUnitsNum is multiplied by the

three parameters on the right. Please note that if the calculated dwRatioTechUnitsDenom and iRatioTechUnitsNum can be
divided, the software will automatically perform the division.

dwRatioTechUnitsDenom :=increments (1 6 # 20000 ) * motor turns (1) * gear output turns (3);

iRatioTechUnitsNum : =motor turns (4) * gear output turns (2) * units in application (8);

“$ dwRatioTechUnitsDenom DWORD
“$ iRatioTechUnitsNum

6144
DINT 1

Parameter number 1051

Parameter number 1052

The obtained parameters can be viewed in the axis structure (A XIS_REF_SMC3).

SMC3_RelnitDrive (FB)

Restart the axis.
Name SMC3_RelnitDrive (restart axis)
Supported modes CSP Ccsv CST
Graphical performance ST performance _
SMC3_ ReinitDrive(
Axis:=,
SMC3_ReinitDrive bExecute :=,
—Axis bDonep— bvVirtual :=,
—bExecute bBusyp—
—bvirtual bErrorf— bDone =>,
nErroriD — bBusy =>,
bError=>,
nErroriD =>);

N
1S
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Variables

(1) Inputand output variables

Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2) Inputvariables
Input variable Name Type of data Effective range Initial value Content
bExecute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
bVirtual virtual BOOL TRUE, FALSE FALSE TRUE: virtual axis
(3) Output variables
Output variable Name Type of data Effective range Content
bDone Finish BOOL TRUE, FALSE TRUE: The execution of the function block is complete
Function block is
bBusy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception and
bError Error BOOL TRUE, FALSE
has stopped execution
nErroriD error code SMC_ERROR 0 When an exception occurs, an error code is output

(4) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
bExecute is TRUE at the same time as the FALSE of bExecute
bDone When reset is complete
b Execute is FALSE, after 1 cycle
bDone is TRUE
bBusy bExecute rising edge
bErroris TRUE
bError When a fault occurs during the execution of a function block When the exception is resolved
Key points

s When bExecute is TRUE, the axis will be reinitialized, and the axis cannot perform any operations until the
initialization is completed.

If bVirtual is TRUE, the axis will be judged as a virtual axis and will exist as a virtual axis. It has no effect on the fieldbus
device and can operate normally, but it will not communicate with the real device.

The axis status of the function block is power-off when it’ s running.

Axis status before Axis status after the

Remark

function block function block is




HCFa

—mRllRE —
operation completed
Power_Off Power_Off
Errorstop Power_Off
Standstill Standstill
function block ( SMC3_RelnitDrive) Execute is TRUE, the output pin Done of MC_Home is directly
Homing Standstill
TRUE
Continuous Motion Standstill
The original motion control function block will report an error
Synchronized Motion Standstill
error Contentis: " SMC_AXIS_NOT_READY_FOR_MOTION "
Discrete Motion Standstill
Stopping Standstill MC_Stop will report an error "SMC_REGULATOR_OR_START_NOT_SET"

SMC3_ETC_WriteParameter_CoE (FB)

Modify EtherCAT parameters.

Name SMC3_ETC_WriteParameter_CoE (Modify Ether CAT parameters)
Supported modes CSpP csv CST
Graphical performance ST performance _
SMC3_ETC_WriteParameter_ CoE(
xExecute :=,
xAbort :=,
uilndex :=,
SMC3_ETC_WriteParameter_CoE . o

usiSublindex :=,

—{xExecute xDonep—

—Abort ¥Busyt— | usiDataLength :=,

—{uilndex XEmorg— | | Value =

—{usiSubIndex dwErrorCodef— e

—{usiDataLength eErrorg— | Axis:=,

—dwValue

—= xDone =>,
xBusy =>,
xError=>,
dwErrorCode =>,
eError=>);

Variables

(1) Inputand output variables

Input and output variable Name Type of data Content

Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2) Inputvariables
Input variable Name Type of data Effective range Initial value Content
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xExecute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
xAbort Interrupt BOOL TRUE, FALSE FALSE TRUE: interrupt function block
uilndex index UINT 0 Index of the object dictionary
usiSublindex Subindex USINT 0 Sub-index of the object dictionary
usiDataLength Data length USINT 0 Data length of the object dictionary
Parameter
dwValue DWORD 0 Modify value
setting
(3) Output variables
Output variable Name Type of data Effective range Content
Parameter setting
xDone BOOL TRUE, FALSE TRUE: The execution of the function block is complete
succeeded
Function block is
xBusy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception and
xError Error BOOL TRUE, FALSE
has stopped execution
An error occurred when converting S DO through C AN
dwErrorCode Error code DWORD 0
open
eError Error SMC3_ETC_CO_ERROR Function block alarm
(4) Conversion timing of output variables
Variable When it becomes TRUE When it becomes FALSE
. O  xExecuteis TRUE, itis at the same time as the FALSE of xExecute
xDone O  Whenresetiscomplete .
) xExecute is FALSE, after 1 cycle
B O  xDoneis TRUE
xBusy O xExecute rising edge .
) bErroris TRUE
O  When a fault occurs during the execution of a function | _
xError 0] When the exception is resolved
block
Key points

xExecute is to start the function block. The rising edge can be triggered again during the execution of the function

block. The input parameters of the function block will be reloaded every time the rising edge is executed, and the

function block will be executed again.

This function block can modify the parameters defined in the fieldbus protocol. Take the modified object dictionary 1

6 # 6098 (return to original mode) as an example, uilndex (index) is assigned to 1 6 # 6098, usiSublndex (sub-index) is

assigned to 1 6 # 00, the value of usiDataLength (data length) is 1, and the value of dwValue (setting parameter) is 30.

At this time, xExecute is set to TRUE, and when the function block xDone becomes TRUE, the original mode is

successfully modified.
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SMC3_ETC_ReadParameter_CoE (FB)

Get EtherCAT parameters.

Name SMC3_ETC_ReadParameter_CoE (Get Ether CAT parameters)
Supported modes CcSP Ccsv CST
Graphical performance ST performance _
SMC3_ETC_ReadParameter_ CoE(
xExecute :=,
xAbort :=,
uilndex :=,
SMC3_ETC_ReadParameter_CoE usisublndex =,
—xExecute xDonefp—
—xAbort xBusyp— | Axisi=,
—{uilndex xErrorp— «Done = >
—usiSubIndex usiDatalLengthf— ’
—Axis dvaluel— | xBusy=>,
dwErrorCodep— _
XError=>,
eErrorfp—
usiDatalLength =>,
dwValue =>,
dwErrorCode = >,
eError=>);
Variables

(1) Inputand output variables

Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3
(2) Inputvariables
Input variable Name Type of data Effective range Initial value Content
xExecute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
xAbort Interrupt BOOL TRUE, FALSE FALSE TRUE: interrupt function block
uilndex index UINT 0 Index of the object dictionary
usiSublindex Subindex USINT 0 Sub-index of the object dictionary
(3) Output variables
Output variable Name Type of data Effective range Content
Parameter reading TRUE: The execution of the function block is
xDone BOOL TRUE, FALSE
success flag complete
Function block is
xBusy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception
xError Error BOOL TRUE, FALSE
and has stopped execution
dwErrorCode Error code DWORD 0 An error occurred when converting S DO through C
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AN open
eError Error SMC3_ETC_CO_ERROR Function block alarm
usiDataLength Data length USINT Data length of the object dictionary
dwValue Parameter setting DWORD Read value

(4) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
o) xExecute is TRUE, it is at the same time as the FALSE of
xDone O  When reset is complete xExecute
o) xExecute is FALSE, after 1 cycle
. ®  xDoneis TRUE
xBusy (0] xExecute rising edge ~
O xError is TRUE
O  When a fault occurs during the execution of a | _
xError O When the exception is resolved
function block
Key points

xExecute is to start the function block. The rising edge can be triggered again during the execution of the function

block. The input parameters of the function block will be reloaded every time the rising edge is executed, and the

function block will be executed again.

This function block can read the parameters defined in the fieldbus protocol. Take reading object dictionary 1 6 #

6080 (maximum motor speed) as an example, uilndex (index) is assigned as 1 6 # 6080, usiSubindex (sub-index) is

assigned as 1. 6 # 00, at this time bExecute is set to TRUE, when the function block bDone becomes TRUE, the

maximum motor speed is successfully read, and usiDataLength (data length) and dwValue (numerical value) display

the current parameter value.

ETC_CO_SdoWrite (FB)

Modify the slave parameters.

Name

ETC_CO_SdoWrite (modify slave parameters)

Supported modes

CSP

Ccsv CST

Graphical performance

ST performance _

47
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ETC_CO_ SdoWrite (
xExecute :=,
xAbort :=,
usiCom:=,
ETC_CO_SdoWrite ibevice =,

—Execute ¥Donef— | Channel:=,

—xAbort ¥BusyF— | windex:=,

—usiCom XErrorf—

- - bySubindex: =,

—uiDevice eErrorf—

—usiChannel udiSdoAbortp— | udiTimeOut:=,

— windex szDataWrittenf— | pBuffer:=,

—-by_Submdec szSize: =,

—udiTimeQut

—pBuffer eMode: =,

—1szSize xDone =>,

—eMode XBusy =>,
xError =>,
eError=>,
udiSdoAbort =>,
szDataWritten =>);

Variables

(1) Inputvariables

Initial
Input variable Name Type of data Effective range Content
value
xExecute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
xAbort Interrupt BOOL TRUE, FALSE FALSE TRUE: interrupt function block
Main site
usiCom USINT 1 Master station index 1: The first master station
index
Slave
uiDevice UINT 0 Used to access the EtherCAT slave address
address
usiChannel aisle USINT 1 No need to set, this is set automatically
uilndex index UINT 0 Index of the object dictionary
usiSublndex Subindex USINT 0 Sub-index of the object dictionary
Operation
udiTimeOut UDINT 0 Set delay time, unit ms
delay
pBuffer Buffer zone CAA.PVOID 0 Pointer to the buffer for writing data
szSize Data size CAA.SIZE 0 Transmission data size, unit byte
Mode Transmission mode: ETC_CO_AUTO; ETC_CO_EXPEDITED;
eMode ETC_CO_MODE 0
selection ETC_CO_SEGMENTED ( Ethercat does not support)
(2) Output variables
Output variable Name Type of data Effective range Content
Parameter setting TRUE: The execution of the function block is
xDone BOOL TRUE, FALSE
succeeded complete
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Function block is
xBusy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception
xError Error BOOL TRUE, FALSE
and has stopped execution
eError Error ETC_CO_ERROR Function block alarm
udiSdoAbort SDO interrupt UDINT Abort code received from the device
szDataWritten Data size CAA.SIZE Transmission data size, unit byte
(3) Conversion timing of output variables
Variable When it becomes TRUE When it becomes FALSE
o) xExecute is TRUE, it is at the same time as the FALSE of
xDone O  When reset is complete xExecute
®  xExecuteis FALSE, after 1 cycle
B O  xDoneis TRUE
xBusy (0] xExecute rising edge -
0] xError is TRUE
xError o] When a fault occurs during the execution of a function block o] When the exception is resolved
Key points
xExecute is to start the function block. The rising edge can be triggered again during the execution of the function
block. The input parameters of the function block will be reloaded every time the rising edge is executed, and the
function block will be executed again.
s This function block is used to write Ether CAT slave parameters. To write parameters, you need to specify with uilndex
and usiSublndex, and pBuffer needs to use pointers.
R unit size of szSize is byte, that is, szSize = 1 is 8 bits.
s transmission speed of ETC_CO_EXPEDITED in eMode is faster than ETC_CO_AUTO.
. uiDevice is shown in the figure below:
Devices v 3 x =] PLC_PRG () Device [f)  EtherCAT Master_SoftMotion A¢ axisl ] HCFA_X3E_Servo_Driver X
=3 Untitled1 v -
S Device $10Q1-13000) General Address Additional =
= 0 PLC Logic AutoIncAddress -1 Z () Enable Expert Settings EtherCAT.
= Pr
= ) Application peess e IEtherCATAddress 1002 2 I [0 optional
m Library Manager Startup Parameters

|E] PLC_PRG (PRG)
= _@ Task Configuration
= & EtherCAT Task

2 SoftMotion General Axis Pool
= [ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
(# LocalEtherCATDevice (LocalEtherCATDevice)
= [ HCFA_X3E_Servo_Driver (HCFA X3E Servo Driver)
HgP axis1 (SM_Drive_GenericDSP402)

EtherCAT 1/O Mapping

. EtherCAT IEC Objects
&) rLc_rrG
@ MainTask Status
2 LocalDevice
Information

4 Distributed Clock

Select DC DC-Synchron v
Enable 4000 Sync Unit Cycle (ps)
Sync0:
Enable Sync 0
Sync Unit Cycle x1 4000 = Cycle Time (ps)
User Defined 0 5 Shift Time (ps
Syncl:
Enable Sync 1
Sync Unit Cycle x 1 4000 = Cycle Time (ps)

User Defined 0 v Shift Time (ps)

N
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ETC_CO_SdoRead (FB)

Read the slave parameters.

Name ETC_CO_SdoRead (Read slave parameters)
Supported modes CcSP Ccsv CST
Graphical performance ST performance _
ETC_CO_ SdoRead (
xExecute :=,
xAbort : =,
usiCom:=,
ETC_CO_SdoRead uiDevice: =,
—xExecute xDonep— Channel: =,
—xAbort xBusyp— o
. windex: =,
—usiCom xError p— .
—uiDevice sErrorb— | bysubindex:=,
—usiChannel udiSdoAbortp— | udiTimeOut:=,
—lwindex szDataRead— | guffer: =,
—bySubindex .
) szSize: =,
—udiTimeQut
—pBuffer xDone =>,
—5z8ize xBusy =>,
xError =>,
eError=>,
udiSdoAbort =>,
szDataRead =>);
Variables

(1) Inputvariables

Initial
Input variable Name Type of data Effective range Content
value
xExecute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
xAbort Interrupt BOOL TRUE, FALSE FALSE TRUE: interrupt function block
Main site
usiCom USINT 1 Master station index 1: The first master station
index
uiDevice Slave address UINT 0 Used to access the EtherCAT slave address
usiChannel aisle USINT 1 No need to set, this is set automatically
uilndex index UINT 0 Index of the object dictionary
usiSublindex Subindex USINT 0 Sub-index of the object dictionary
Operation
udiTimeOut UDINT 0 Set delay time, unit ms
delay
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pBuffer Buffer zone CAA.PVOID 0 Pointer to the buffer for writing data
szSize Data size CAA.SIZE 0 Transmission data size, unit byte
(2) Output variables
Output variable Name Type of data Effective range Content

Parameter setting

TRUE: The execution of the function block is

xDone BOOL TRUE, FALSE
succeeded complete
Function block is
xBusy BOOL TRUE, FALSE TRUE: The function block is running
executing
TRUE: The function block generates an exception
xError Error BOOL TRUE, FALSE
and has stopped execution
eError Error ETC_CO_ERROR Function block alarm
udiSdoAbort S DO interrupt UDINT Abort code received from the device
szDataWritten Data size CAA.SIZE Transmission data size, unit byte

(3) Conversion timing of output variables

Variable When it becomes TRUE When it becomes FALSE
. O  xExecuteis TRUE, it is at the same time as the FALSE of xExecute
xDone O  Whenresetiscomplete .
(e} x When Execute is FALSE, after 1 cycle
. O  xDoneis TRUE
xBusy o xExecute rising edge .
O xError is TRUE
O  When a fault occurs during the execution of a | _
xError ) When the exception is resolved
function block
Key points

, xExecute is to start the function block. The rising edge can be triggered again during the execution of the function

block. The input parameters of the function block will be reloaded every time the rising edge is executed, and the

function block will be executed again.

uilndex and usiSublindex, and pBuffer needs to use pointers.

s unit size of szSize is byte, that is, szSize = 1 is 8 bits.

, uiDevice is shown in the figure below:

This function block is used to read Ether CAT slave parameters. To read the parameters, you need to specify with
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Devices v & X | [5] PcPRG @ Device
=3 Untitled? a1
= (@ pevice (HCQ1-1300-D) B
T E]I‘I PLCLogic Process Data
= £} Application I
.ﬂ Library Manager ‘ Startup Parameters
|£] PLC_PRG (PRG) i
2 E Task Configuration ‘ EtherCAT I/O Mapping
= B EtherCAT Task { EtherCAT IEC Objects
&) PLC_PRG |
£ MainTask [ Status
3 LocalDevice
{ Information

"3 SoftMotion General Axis Pool

= [ EtherCAT_Master_SoftMotion (EtherCAT Master SoftMotion)
[ LocalEtherCATDevice (LocalEtherCATDevice)
= [ HCFA_X3E_Servo_Driver (HCFA X3E Servo Driver)
Mg axis1 (SM_Drive_GenericDSP402)

EtherCAT_Master_SoftMotion

Address Additional
AutoIncAddress 1 s
EtherCAT Address 1002 $ () optional
4 Distributed Clock
Select DC DC-Synchron
Enable 4000 Sync Unit Cycle (ps)
Sync0:
Enable Sync 0
SyncUnit Cycle 1 4000 s
User Defined 0 s
Syncl:
Enable Sync 1
SyncUnit Cycde 1 4000 =
User Defined 0 ¥

[T Enable Expert Settings

(1) HCFA_X3E_Servo_Driver X

EtherCAT ~

Cycle Time (ps)

Shift Time (ps)

Cycle Time (ps)

Shift Time (ps)

Single axis motion control

MC_Home (FB)

Control the axis to return the drive to the original.

Name MC_Home ( Axis back to the original )
Supported modes CSP
Graphical performance ST performance _
MC_ Home (
AXxis:=,
Hc_mme Execute:=,
—Axis Done Position:=,
—Etoesci:i?n Commandﬁb:r':g pone=>,
Error Busy=>,
ErrorID CommandAborted = >,
Error=>,
ErrorlD =>);
Variables
(1) Input and output variables
Input and output variable Name Type of data Content
Axis Axis AXIS_REF_SM3 Specify the axis, which is an instance of AXIS_REF_SM3

(2) Inputvariables

=
N
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Input variable Name Type of data Effective range Initial value Content
Execute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
Origin setting Negative number, Return to the original, the setting position of
Position LREAL 0
position positive number, "0" the origin
(3) Output variables
Output variable Name Type of data Effective range Content
TRUE: The execution of the function block is
Done Finish BOOL TRUE, FALSE
complete
Function block is
Busy BOOL TRUE, FALSE TRUE: The function block is running
executing
Function block
CommandAborted BOOL TRUE, FALSE TRUE: The function block is aborted
execution interrupt
TRUE: The function block generates an exception
Error Error BOOL TRUE, FALSE
and has stopped execution
When an exception occurs, an error code is
ErrorlD Error code SMC_ERROR 0
output
(4) Conversion timing of output variables
Variable When it becomes TRUE When it becomes FALSE
o) When Execute is TRUE, at the same time as the
Done 0 When the return is complete FALSE of Execute
o) Execute is FALSE, after 1 cycle
O  When Doneis TRUE
Busy O  Rising edge of Execute O  WhenErroris TRUE
0 Command Aborted becomes TRUE
O  Multi-start (interruption) of motion function blocks by other
function blocks, when this function block is terminated .
. O  Executeis TRUE, itis at the same time as FALSE of
O  When this function block is terminated due to an abnormality
CommandAborted | _ Execute
O  When an exception is occurring, this function block is started .
. O  Executeis FALSE, after 1 cycle
O  MC _Stop function block is being executed, this function block is
started
Error O  When afault occurs during the execution of a function block O  When the exception is resolved
Key points

The rising edge of Execute is to start the function block. The rising edge can be triggered again during the execution of

the function block. The input parameters of the function block will be reloaded each time the rising edge is executed,

and the function block will be executed again.
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When the axis is in the STandstill state.

When MC_Home is executed, other conventional motion function blocks cannot be executed, and MC_Stop can be
used to stop and return.

Before using, you need to configure the corresponding return parameters: 16 # 6098, 16 # 6099, 16 # 609A (For details

on the return parameters, please refer to the drive manual).

v} % Note: It is recommended to add the return to the original parameter in the startup parameter. Take HCFA X3EB drive as an example. The return parameter
needs to pay attention to the servo P09.13 parameter. The third digit from the right of the P09.13 parameter can set the speed unit type, which is 1 o'clock. The
speed unit is user command/S, when it is 0, the speed unit is revolutions per minute (rpm). The SDO parameters and values added in the figure below are for

reference only, and the specific settings should be set according to the actual requirements of returning to the original.

Devices ~ 3 x [5] Pc_PrG [0 pevice | [ EtherCAT Master_SoftMotion " 1] HCFA_X3E_Servo_Driver X
= [ Untitied! hd
L_ﬂ @ Device piCQL-13000) General ok Add [ Edit X Delete # MoveUp # Move Down
=30 PLc Logic e Line Index:Subindex Name Value  Bitlength bort if error  Jump to line if err... Next line
- £ Application 1 |16%6098:16200  Homing method 35 8 H O 0
i Library Manager Process Data 2 |16#6060:16#00  Modesofop... 8 8 O O 0
[8] pLc_PRG (PRG) 3 | 16#609A:16#00  Homing accel... 1000 32 O O 0
= (@ Task Configuration Startup Parameters 4 |16#6009:16502  Speedduring... 1310720 32 0O 0O 0
= & EtherCAT Task EtherCAT /0 Mapping 5 |16#6099:16#01  Speed during... 1310720 32 4] O 0
8] pLC_PRG
£ MainTask EtherCAT IEC Objects
3 LocalDevice
2 SoftMotion General Axis Pool =D
= [_Tj EtherCAT_Master_SoftMotion (EtherCAT Master Softh| InFormation
[ LocaEtherCATDevice (LocalEtherCATDevice)
= | HCFA _X3E_Servo_Driver (HCFA X3E Servo Driver]
Mg axis1 (SM_Drive_GenericDSP402) —
Control axis performs the controller return.
Name SMC_Homing ( Axis return )
Supported modes CSP
Graphical performance ST performance _

12
N
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SMC_ Homing (
Axis:=,

bExecute :=,
fHomePosition :=,
fVelocitySlow :=,
fVelocityFast :=,
fAcceleration :=,
fDeceleration:=,
flerk:=,
nDirection:=,
bReferenceSwitch:=,
fSignalDelay:=,
nHomingMode:=,
bReturnToZero:=,
bindexOccured:=,
fiIndexPosition:=,
blgnoreHWLimit:=,
bDone=>,
bBusy=>,
bCommandAborted =>,
bError=>,
nErrorlD =>,

bStartLatchinglndex =>);

Variables

(1) Inputand output variables

Input and output variable Name Type of data Content
Specify the axis, which is an instance of
Axis Axis AXIS_REF_SM3
AXIS_REF_SM3
(2) Inputvariables
Initial
Input variable Name Type of data Effective range Content
value
bExecute Start up BOOL TRUE, FALSE FALSE TRUE: Enable function block
Negative number,
Origin setting The set position of the origin after the return to
fHomePosition LREAL positive number, 0
position original
no
fVelocitySlow Slow speed LREAL A positive number 0 Return to the original slow running speed
fVelocityFast Fast speed LREAL A positive number 0 Back to the original fast running speed
Positive number or
fAcceleration Acceleration LREAL 0 Acceleration, the unit is [command unit/s?]
no
Positive number or
fDeceleration Deceleration LREAL 0 Deceleration, the unitis [command unit/s?]
non
flerk Jerk LREAL Positive number or 0 Specify jerk, the unit is [command unit/ S 3]












































































































































































